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Fast!! Expert Rebuilding Service 

REWARD: Increase your profits, save Time ana 
gain customer satisfaction with the PTS Tuner 
Rebuilding Service. 

Eight Hour Service on any make any model 
Tuner including foreign makes. Color, Black 
and White, Tube, Transistor or Varactor. 
Original Parts 

• One Year Warranty 
• Quality —Professional technicians with 
major TV manufacturers recommendation 
do the work. 

• Protective Packaging —Protects during 
shipping and storage. 

Convenience Over 40 PTS company-owned 
servicenters located throughout the U.S. 
and Canada. See opposite page for nearest 
servicenter. 
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EDITOR'S MEMO 

ET/D: "What advice 
would you g,ve today to 
a servicer not presently 
involved in warranty 
servicing?" 
TV warranty servic-
er: ''If you can get by 
without it, don't get in-
volved." 
The attitude reflected 

in the preceding an-
swer—given to us by 
one of twenty random-
ly-selected TV service 
business owners whom we recently 
interviewed about their present experi-
ences with TV warranty servicing—typi-
fies the attitude which prevails among 
most, but not all, of the owners inter-
viewed. (See article beginning on page 
10.) 
Based upon the results of our inter-

views of these twenty shop owners, it 
seems that, although there have been 
improvements in some aspects of TV 
warranty servicing, most still see 'ex-
cessive paperwork', low service labor 
rates', 'no parts profit' and 'slow pay-
ment of labor invoices' as significant 
problems which must be rectified—and 
soon. 
One of two big surprises in our survey 

findings is that 'excessive paperwork' 
seemingly outranks low service labor 
rates' as the most troublesome 
warranty-related problem. 
This, however, does not mean that 

most servicers are happy with the rates 
they currerrly are being paid for war-
ranty service labor. They definitely are 
not. But, as one shop owner pointed out, 
"More manufacturers are at least willing 
to sit down and talk to us about labor 
rates, and hat's at least a start toward 
mutually sa:isfactory warranty labor ar-
rangements." 
Nevertheless, only three of the twenty 

shop owners we interviewed said that 
the labor rates they presently are receiv-
ing provide a reasonable profit, and one 
of these three said that his profit is 
"minimal —certainly not realistic." 
If most nterviewed shop owners 

today are not realizing a profit from TV 
warranty servicing, why do they con-
tinue as 'authorized warranty service 
centers'? The most prevalent answer to 
this question given by non-retailing ser-
vicers was: "To generate more out-of-
warranty servicing." 
But few of the interviewed shop own-

ers seem to really be convinced that 
warranty servicing actually generates 
sufficient additional out-of-warranty vol-
ume to justify the non-profitability of war-
ranty work. Most seem to suspect that 
it's a bad trade-off. Yet, most seem un-
willing to give it up--at least, not today or 
tomorrow. Some say that they need the 

'fill-in volume' which war-
ranty servicing repre-
sents, to keep their tech-
nicians busy full time. 
Others seem to be hang-
ing on 'for a while longer' 
with the hope that war-
ranty servicing will be-
come reasonably profit-
able 'tomorrow or the 
next day.' 
Most of those servic-

ers who also retail say 
they continue to accept 

warranty servicing because—like it or 
not—they are locked into it by their deal-
ership agreement with the manufac-
turer. 
But not all TV warranty servicing is a 

potential short cut to the poor house. 
The second of the two big surprises in 
our warranty survey was the uncovering 
of two shop owners who seemingly 
couldn't be happier about the warranty 
service agreement they have with one 
TV marketer: Western Auto (True-Tone 
TV). 
Unlike most other manufacturers or 

marketers. who reimburse warranty ser-
vice labor on a flat-rate basis, Western 
Auto pays on a straight, time-consumed, 
hourly basis, at a negotiated hourly rate 
which is satisfactory to both parties. 
And, Western Auto permits a negotiated 
margin of profit on warranty replacement 
parts supplied by the servicer. It also 
pays warranty labor and parts invoices 
on a twice-monthly basis and delays bill-
ing the servicer's account for parts or-
dered from its distribution center until 
two weeks after the part is shipped— 
procedures intended to help ease the 
servicer's cash-flow situation. And, it 
provides free service literature to its war-
ranty servicers. 
To find out why Western Auto's war-

ranty rates and policies are more realis-
tic than those of most TV manufacturers 
and other private-label marketers, I 
called Western Auto's general service 
manager, Fred Clemons, at the compa-
ny's headquarters in Kansas City. 
Clemons' candid reply: "Because we 

represent to the servicer a smaller po-
tential volume of service than do the 
major TV manufacturers, to attract and 
retain competent servicers we must be 
more sensitive to their profit require-
ments and other needs." 
To summarize: Those owners of TV 

service businesses whom we inter-
viewed recognize, and appreciate, the 
servicer-oriented improvements which 
some manufacturers are gradually in-
corporating into their warranty related 
procedures, but most still view warranty 
servicing as a necessary evil. 

J. W. Phipps 
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THE COVER: This photo of the bench set-up for performing audio tests and 
measurements on stereo amplifiers highlights the special feature on page 14 on 
the use of an LF spectrum analyzer. 

10 What Servicers Say About TV Warranty Servicing: An ET/D Special 
Report 
We examine the results of a nationwide survey of full-time service shops on 
their experiences with and attitudes towards TV warranty servicing. By Don 
W. Mason 

14 Professional Audio Tests & Measurements Using An LF Spectrum 
Analyzer 
This is the first of a two-part series on the use of a low-frequency spectrum 
analyzer for evaluating performance parameters of stereo audio amplifiers. 
By J.W. Phipps 

23 The ET/D Annual Subject Reference Index 
An alphabetized subject-to-issue listing of editorial topics and servicing tips 
published in ET/D during 1976. 

32 TEST INSTRUMENT REPORT: 
A special feature-length analysis of the features and functions of Sencore's 
CB42 CB Analyzer. By J.W. Phipps 

36 Noise Sources In Auto Electronics 
You'll find these troubleshooting and servicing tips invaluable the next time 
you encounter an elusive "motornoise" in a customer's car radio or tape 
player. By Joseph J. Carr, C.E.T. 

49 TEKFAX 10-Year Index 
Annual index of TV schematics published in ET/D during the past ten years 
(1967-1976). 
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GTE Sylvania. Electronic Components Group. KX) First Ave . Waltham, MA 02154 

Our testimonials are so great, 
you might think we 

twisted people's arms to get them. 
• 'JAI 11 114 S, ....1.. M1 M100011111  • 
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"Best line availability... 
No comparison to other 
brands:' James Cal 
Pumphrey, Woodward & 
Lothrop—Springfield, 
Virginia. 
"We use Sylvania for 

90% of picture tube 
replacements and have 
not had any dissatisfied 
customers:' Harold 
Hollis, I3enzie-Shook TV 
—Denver, Colorado. 
"Qually, they satisfy 

my customers and reduce  Harry Murray, Murray's 
callbacks:' William 
Stanek, Stanek Electron-
ics Labs—Manchester, 
Conn. 
"We have always been 

satisfied with Sylvania 
tubes:' Mareck Bajana, 
Ker Crane's Magna 
City — Hawthorne, 
California. 
"Good color contrast 

and brightness:' Russell 
Treslor, Tele-Radio 
Service Co.—Birming-
ham, Alabama. 
"Good quality makes 

the product easy to sell:' 

A 

Television Service—King 
of Prussia, Pa. 
"I have had good results 
and very few failures:' 
Bobby Jones, Camilla TV 
Service— Camilla, 
Geoigia.  • 

"Have very few re3lace-
ments when I use 
Sylvania—good quality:' 
Robert Wayne, Accurate 
Television—Parma, Ohio. 
"We use Sylvania pic-
ture tubes over all others 
regardless of pricer 
Jesse Spain, Spain TV— 

--

t Not one of these picture 
tube testimonials was 
acquired under pressure. 
We didn't even ask 

people to say something 
nice. 
The results were pretty 

impressive 
Dealers and Service 

Technicians talked freely 
about the quality of our 
picture tubes, low num-
ber of callbacks, and the 
breadth and availability 
of our line. 

If a Sylvania sales-
man comes around to 

your store be sure to tell 
him, honestly and 

straightforwardly, what 
you think of our picture 
tubes. 
We promise not to use 

any rough stuff. 

121 Pasadena, Texas.  0 SYLVANIA 
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NE WS OF THE INDUSTRY 

Replacement Sets To Become Major Source Of Color TV Sales in Near Future  
RCA marketing vice president Jack K. Sauter, has predicted that by 1978 or 1979 

replacement sales of color TV will exceed original and second-set sales for the first time in 
history. According to Sauter, 40 per cent of the 130 million black-and-white and color TV 
sets in the U.S. are at least five years old and 8 to 10 per cent are at least ten years old. 
"The owners of these older TV sets represent a substantial potential market for color TV 
sets in the months and years ahead, and in fact," Sauter stated, "I see replacement sales 
accounting for about 60 per cent of total TV sales by 1978 or 1979." 
Sauter noted that many TV set models actually cost less than they did five or 10 years 

ago, despite soaring costs of raw materials and the expense of adding such innovations as 
solid state circuitry, superior picture tubes, new fire retardant materials, improved 
tuners and other features. 
At the same time, he pointed out, television offers the average family one of the 

cheapest forms of entertainment. He said it costs the average family about 3.5 cents an 
hour to own, operate and maintain a new color TV set over its lifetime. 
"Our recent national trade-in promotion," Sauter said, "surprised us somewhat with 

the higher than expected number of people who traded in relatively new TV sets so they 
could have the most advanced model with more features and a better picture. It gave a 
clear indication that the TV receiver is joining the automobile as a frequently changed 
consumer product." 

Length Of Time For Repair Is More important Than Cost To Consumer 

Consumers are more concerned about the length of time it takes to repair a TV set than 
they are with the cost, it was reported to executives of the California State Electronics 
Association (CSEA) during a meeting with consumer-interest groups recently in Sac-
ramento. 
This was the second meeting scheduled by CSEA as part of a consumer awareness 

program. It was designed not only to obtain consumer feed-back, but also to acquaint the 
groups with repair problems the shops face. 
As explained by Don Surette, president. CSEA, "The consumer agencies reported that 

the most common complaint about TV repair was not the cost, but the excessive delay in 
returning sets." 

New Device Eliminates Need For Converters On 20-Channel Cable TV  

A new device called an isolation amplifier has been developed by Magnavox that will 
eliminate the need for a 20-channel cable TV converter when the system is hooked up to 
one of the firm's varactor-tuned color TV sets. The new device is designed for those cable 
TV markets that carry more than the normal 12 VHF channels (2 through 13) and 
utilize the 8 mid-band CATV channels B through I. The amplifier must be installed by a 
serviceman. 

The FCC Arrests 19 Illegal CB'ers In Maryland  
In a search and seizure operation conducted in Maryland recently 19 persons were 

arrested by the FCC for illegal operation of CB and ham equipment. A total of $65,000 
worth of equipment was confiscated. The violations mostly involved CB sets that had 
been connected to linear amplifiers to boost power, and amateur transceivers that were 
modified to operate on CB frequencies. 

The  CB Schuol Bells Are Ringing  

Two different training programs, or schools, are scheduled at various locations in the 
country in 1977—one for distributors and dealers of SBE CB products, and the other for 
aspiring CB service technicians. 
The SBE seminars are designed to give dealers and distributors concrete facts about 

the present CB situation and the future of 40-channel and 23-channel transceivers and to 
provide marketing know-how for CB radios and accessories. 
The training program for technicians, a traveling Training Workshop, has been devel-

oped by well-known electronics author, Forest Belt. The five-day workshop will teach 
high-speed servicing for all brands and models of CB radio. It will be presented in 13 
different U.S. cities, starting on January 24 and running through August. For more 
information, write Forest Belt Training Workshop, Box 68120, Indianapolis IN 46268. 

GTE Sylvania Enters The CB Market With New Line of Antennas  

The Electronic Components Group of GTE Sylvania has developed a new line of 
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now 3-strong 
Xcelite® family of attaché 

tool 
cases 
And here's the newest 
addition.. Model TC-150/ST... 
containing an intermediate assortment of 
tools for the technician, serviceman, or 
field engineer. It contains 52 items in all. 
including 24 famous Xcelite "Series 99" 
interchangeable-blade tools, a broad 
variety of other Xcelite Professional 
screwdrivers, nutdrivers, pliers, cutters, 
st-ippers, measuring tapes, and 
specialized electronic tools, plus the 
Weller  Cordless Soldering Iron and 
recharger, an added convenience where 

lb outlets aren't accessible. Tools are 
mounted in see-thru pockets on 
removable pallets in a durable, 
attractive case with Whiskey-tan 
Marvelon exterior and sun-tan vinyl 
lining. Plenty of extra space for 
additional tools, prints and 
manuals! Solid brass hard-
ware and padded handle are 
additional quality touches. 

It joins the other members of the family... 
Model TC-100/ST. the "big daddy" of Xcelite-s cased tool sets, 
with the greatest variety —a total of 86 types and sizes of drivers, 
wrenches, pliers, cutters, strippers...and Model TC-200/ST. 
the 37-piece set that's unequaled in economy and value. 
See the new TC-150/ST at your distributor now. And ask for 

Xcelite literature, which will give you a detailed listing of :he 
contents of all three Xcelite Attaché Tool Cases. 

COOPER 
INDUSTRIES 

Weller-Xcelite Electronics Division 
The Cooper Group 
Apex, N. C 1O2 

...for more details circle 128 on Reader Service Card 
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antennas for all AM and SSB CB radios. Everett H. Frost, general marketing manager, 
said the line consists of one base station and five mobile models for automobiles, vans, 
trucks, campers and recreational vehicles. "They are constructed of quality materials to 
meet or exceed stringent electrical, mechanical and environmental specifications," Frost 
said. 

Switchcraft Is Acquired By Raytheon 

Plans for the acquisition of Switchcraft, Inc. by the Raytheon Company have been 
completed, according to an announcement from the two companies. Wilfred L. Larson, 
Switchcraft president, said "The company will operate under our present organization, 
utilizing present management and other personnel and plant facilities in Chicago and 
Paxton, Illinois." 
Switchcraft manufactures over 6000 different electromechanical components in 10 

product lines. Included are telephone jacks, plugs, many different switches, audio con-
nectors, molded cable assemblies, and audio accessories. 

Price Of GTE Sylvania Parts Goes Up 

GTE Sylvania has announced an increase in the price of most of their replacement 
parts. Cliff Waldrop, national parts manager, said that "due to the increase in the cost of 
replacement parts from our vendors, it will be necessary for GTE Sylvania to increase the 
price of our parts by 10%, effective January 1, 1977." 

Standard Time And Frequency Stations Will Modify Services 

The National Bureau of Standards (NBS) plans to discontinue broadcasts on three 
frequencies from WWV (2.5, 20 25 MHz) and one frequency from WWVH (20 MHz). All 
broadcasts from these standard time and frequency shortwave stations on other frequen-
cies will continue unchanged in power and format. The reduction in number of frequen-
cies is proposed for February 1st, and will be undertaken to reduce station operation 
costs. 

TV And Radio Sales To Dealers Finished On Plus Side in 1976 

As 1976 moved into its last month, sales to dealers of all electronic home entertainment 
products except phonographs were all showing healthy increases. Total sales to dealers 
in unit figures developed by the Electronic Industries Association (EIA) through 
November 26, were as follows: 

EIA Sales To Dealers Report 
For Week Ending Nov. 26 

Products 

Color Television 
Black & White TV 
Total Television 
AM Radio 
FM & AM-FM Radio 
Auto Radio 
Total Radio 
Phonographs/Stereo 

Units Sold Through 
November, 1976 

6,791,136 
4,612,290 
11,403,426 
8,223,834 
18,100,674 
11,372,515 
37,697,023 
2,799,351 

Units Sold Through  Per Cent 
November, 1975 Change 

5,803,113  +17.0 
4,491,622  + 2.7 
10,294,735  + 10.8 
6,268,755  +31.2 
16,536,253  + 9.5 
8,269,437  +37.5 
31,074,445  +21.3 
3,074,635  — 8.9 

Three Unions Ratify Three-Year Labor Contracts With RCA 

New labor contracts that provide over 21,000 RCA employees an immediate general 
wage increase and deferred general increases were approved at the end of 1976 by 
members of the International Brotherhood of Electrical Works, the International Union 
of Electrical, Radio and Machine Works, and the United Brotherhood of Carpenters and 
Joiners. The unions represent RCA employees at plants in California, Florida, Indiana, 
New Jersey, Ohio and Pennsylvania. 

Misuse Of Marine Radiotelephones Reported in National Survey 

A special committee of the Radio Technical Commission for Marine Services (RTCM) 
reported on a survey of marine radio usage and outlined principal abuses in five areas: 
1) unnecessary and over-use of Channel 16 (emergency channel), 2) unnecessary and 
overlong conversations, 3) use of incorrect or improper channel, 4) interruption of other 
traffic with non-emergency calls, and 5) faulty identification and use of call signs. The 
survey report focused mainly on VHF/FM which will replace medium frequency double 
sideband transmission as of January 1, 1977. • 
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Tuner Service Corpora 
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One Year 
Guarantee 

Major Parts 
and Shipping 
Charged 
at Cost 

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

Expanded facilities 
now include modules 
for 
• RCA 
• GE 
•ZENITH 
• W. T. GRANT 
• J. C. PENNEY 
•WESTERN AUTO 
• GAMBLES 
as well as Zenith 
IF subchaEsis. 
For free Price List and complete information write or phone: 

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

PROVIDES YOU WITH A CO MPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIRE MENTS. 

REPAIR 
VHF OR UHF ANY TYPE  (u S A ONLY)  $10.95 
UHF/VHF CO MBINATION  (U  S A ONLY)  $17.95 

MAJOR PARTS AND SHIPPING 
CHARGED AT COST. 

• Fast,  efficient service at our conveniently  located 
Service Centers 

• All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

UNIVERSAL REPLACEMENT TUNER $1 3.9 5 (U.S.A. ONLY) 

• This price buys you a complete new tuner built specifically 
for this purpose. 

• All shafts have a maximum length of 10'2 
cut to 11 2. 

• Specify heater type parallel and series 450mA. 
or 60 OmA. 

CUSTOMIZE 

which can be 

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

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

SAME DAY SERVICE — ONLY ORIGINAL 

TSC 

1116 .1 
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ILLINOIS    
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UISIANA 
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MISSOURI  ... 
NEVADA   
NE W JERSEY  .. 

FACTORY PARTS USED 

HEADQUARTERS    BLOOMINGTON, INDIANA 47401    537 South Walnut Street   Tel.  1 .334-0411 
ALABAMA   BIRMINGHAM, ALABAMA 35212   5623 1st A-e., N.CALIFORNI    T.I.Tel. OS 592.9150 

  NOR  YWOOD, CALIF. 91601 
MODESTO,  . 95351 .....-....wwwwww1-123 Phoonis Avenue   

10654 Magrolla Boulevard  fife 13-769-2720 
109-521-8051 

FLORIDA   SAN MATEd, CALIF. 94402   '(,00 S. Amphlett Blvd.  .......T 415-348-3292 
TAMPA, FLORIDA 33606   1505 Cypress Street .. . Te  13-253-0324 
T. LAUDERDALE, FLA, 33309    351 6 N. W. 10th Avenue  Tel -305-566-4882 
ATLANTA, GEORGIA 30310   646 Evans Street S. W. .; . ...e•To  v..... . l. 404-758-2232 
SKOKIE, I INOIS 60076  — 4    5110 West Brown Street    Tel. 312-675-0230 
URBANA,  LLINOIS 61801 .... O W. 217-384-2C52   908 E. Mail St.   
DIANA,P LIS. INDIANA 46204 - - -- 112 West S el. 317-632-3493 

LOUISVILL , ENTUCKY 40205   2244 Taylo Ile . 502-452-1191 
SHREVEPORT, LOUISIANA 71    2423 South  n MO 318 221-3C27 
SPRINGFIELD, MASSACHUSETTS 01  Dickins,n Streit  413-788-8206 
ST  LOUIS, MISSOURI 63132   9577 Page Avenue ...To 14-429-0633 
LAS VEGAS, NEVADA 89102   1412 Western Avenue    Tel. 702-384-4235 

..... TRENTON, NE W JERSEY 08638  Penns,Ivania Avenue    Tel. 609-393-0999 
JERSEY CITY, NE W JERSEY 01  . 547-49 Tonrele Ave el. 201-792-3730 

NE W YORK   ROCHESTER, NE W YORK 14615 ..  . 37 Pullman Ave...  al. 716-647-9180 
NO. CAROLINA   GREENSBORO. NO. CAROLINA 27  2914 E. Market St.   . Tel. 919-273-6276 
OHIO    CLEVELAND.f0H10 44109   Pearl Road  . Tel. 216-741-2314 
OREGON  PORTLAND, /OREGON 97210   173  N W. 25th Ave  1 Tel. 503-222-9059 
PENNSYLVANI  PITTSBURGH, PA. 15209 ....    51  rant Avenue  .Tel. 412-821-4004 
TENNESSEE   MEMPHIS, TENNESSEE 38111   3158 Barron Avenu  Tel. 901-458-2355 

DALLAS, TEXAS 75218   el. 214-327-8413 TEXAS   11540 Garland Road   
CANADA   ST. LAURENT, QUEBEC H4N-2L  305 Decari. Boulevard   el. 514-748-8803 

CALGARY, ALBERTA T2H-1 Y3   P.O..,- Box 5323, Stn. "A"   at, 403-243-0971 
i 

WATCH US 
GRO W 

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

...for more details circle 124 on Reader Service Card 



SAVE AS MUCH AS 25% ON 
CLEANING & DEGREASING 

WITH 

111111( NUE 
SHOW 

Trigger Sprayer Stock No 1678  53 g(t. Stock No. 1657-1G 
Free with your first order!  -  Technician Net Just $24.95 

Because so many of you wanted an economical way of cleaning the 
entire chassis, we've added BULK BL UE SHO WER in gallon (200 oz. 
net wt.) containers. Each gallon contains 8 1/3 times as much as a 
regular 24-ounce aerosol. 

Now you can afford to degrease phono drives, tape transports, and 
entire TV chassis as well as tuners, flybacks (see our bulletin TS-1 on 
stopping corona) and even the cheapest radios. Dip it or spray it with 
the handy Trigger Sprayer. For a limited time, the $3.00 Sprayer is 
FREE with your first gallon! 

TECH 
S PR AY 

SPECIAL OFFER: Send us the label from your first 
gallon on BULK BLUE SHOWER and well send you a 
free copy of H. W. Sams "CET Study Guide" valued at 
$5.95. OFFER EXPIRES JUNE 30, 1977.   

w here we find solutions for your proble ms 

2 0 Be'. 949  Phone 806/972 6523 A marillo, TOXINS 791 05 

...tor more details circle 122 on Reader Service Card 

TECHNICAL 
LITERATURE 

The Impending Ban On Fluoro-
carbons in Aerosols is discussed in a 
new pamphlet titled "The Ozone Layer 
vs. Your Television Set," available 
now from Tech Spray. The booklet re-
ports on the use of the fluorocarbon-
propelled aerosols used in the elec-
tronic service industry and suggests 
that a proposed ban would cost the in-
dustry about a billion dollars a year. If 
the ban is imposed, an exclusion for 
electronic service use is recommended 
by the report. Available free from Tech 
Spray, Box 949, Amarillo, Texas 
79105. 

Speakers, Horns, Drivers and Mi-
crophones are illustrated and de-
scribed in the new 1977 catalog from 
University Sound. The 16-page cata-
log contains information on life-
safety speakers, explosion-proof 
speakers, column speakers, horns, 
multiduty speakers and underwater 
and weatherproof speakers. Technical 
aids are included. Available free from 
University Sound, 1515 S. Manchester 
Ave Anaheim, California 92803. 

CB Service And Test Instruments 
for the professional servicers are pic-
tured and described in the new full-
color folder from Hickok Instruments. 
The literature covers the firm's new 
Model 388 CB In-line tester which 
provides digital read-out of frequency, 
power output, standing-wave ratio, 
and percent of modulation. Also in-
cluded in the folder are descriptions of 
the Model 256 CB/RF generator, the 
model 244 Mobil/comm power supply, 
frequency counters, and the model 270 
function generator. The folder is free 
from Hickok Electrical Instrument Co., 
10514 Dupont Avenue, Cleveland, 
Ohio 44108. 

Transformer Products which meet 
virtually every transformer and filter 
requirement for military and indus-
trial use are described in an exten-
sively revised 84-page catalog from 
TRW/UTC. The book is divided into 
five sections—audio transformer and 
inductors, power transformers and in-
ductors, pulse transformers, high Q 
inductors and electric wave filters. 
The sections contain technical infor-
mation, photos, drawings, charts and 
graphs and explanation of product 
terms and theory. Catalog 771 is 
available free from TRWIUTC Trans-
formers, 317 N. McLewsen St., 
Kinston, N.C. 28501. 

CB Automotive and Appliance 
Noise Filters are described in the new 
selector guide from Cornell-Dubilier. 
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Basic definitions and applications are 
presented plus descriptions of the 
complete CDE line of alternator/ 
generator filters, co-axial feed-thrus, 
L-C tuned filters, appliance filters and 
low pass TV filters. Also described are 
the firm's heavy duty rotors for base 
station use. Free from Mr. Wm. 
Carlson, Cornell-Dubilier, 150 Av-
enue L, Newark, N.J. 07101. 

CB Interference from automobile 
engines and CB Base Station interfer-
ence with nearby TV, FM and stereo 
sets is discussed in detail in the 12-
page booklet, "The CB Noise Story." 
The new second edition, which also in-
troduces the firm's Emi-Line radio in-
terference control filters, is available 
free from Marine Technology, 2780 
Temple Avenue, Long Beach, Califor-
nia 92660. 

Electronic Test Accessories, from 
IC test clips to universal testing har-
nesses are described and pictured in 
the new 75 page catalog from ITT 
Pomona Electronics. In addition to a 
broad line of off-the-shelf test acces-
sories, specialization items such as 
molded patch cords, molded test leads, 
connecting leads and special design 
accessories are described in the 
catalog. Prices are included. Available 
free from ITT Pomona Electronics, 
1500 East Ninth St., Pomona, Calif. 
91766. 

A Catalog Of Hard-to-Find Tools is 
offered now by Jensen Tools. It de-
scribes over 2,800 tools of particular 
interest to scientists, engineers, elec-
tronic technicians and instrument 
mechanics working on fine as-
semblies. Included is technical data on 
tool selection, known as "Jensen Tool 
Tips." Available free from Jensen 
Tools and Alloys, 4117 No. 44th St., 
Phoenix, AZ 85018. 

A Solid State Replacement Guide 
that cross references more than 
112,000 domestic and foreign solid-
state devices which can be replaced by 
313 RCA SK semiconductors is now 
available from RCA. The guide also 
features an index of RCA SK-Series 
semiconductors and accessories and 
application information. SPG-202S 
costs $1.00 at RCA -distributors, or 
from RCA Distributor & Special 
Products Division, P.O. Box 85, Run-
nemede, N.J. 08078. 

Circular Connectors, that were de-
signed originally for aircraft but are 
now used in other electronic applica-
tions, are described in a new 32-page 
brochure from ITT Cannon. Brochure 
MS-20 describes MS connectors in-
cluding general purpose, quick dis-
connect,  pressured  bulkhead, 
environment-resistant, potting ER 

connectors and high temperature and 
hermetically-sealed connectors. Free 
from ITT Cannon Electric, 666 East 
Dyer Road, Santa Ana, California 
92702. 

Power Transistors are listed and de-
scribed in a new 16-page catalog from 
Lansdale Transistor & Electronics, 
Inc. The booklet—Catalog No. 101— 
provides both single and quantity 
prices on 260 germanium transistors 
plus mounting kits. It includes a selec-
tor guide for quick selection of power 
alloy transistors with 3A to 60A rat-
ings, diffused base power transistors 
with 10A to 60A ratings and low cur-
rent transistors for audio amplifier 
and switching applications. Available 
free from Lansdale Transistor & Elec-
tronics, Inc., 600 West 24th Street, 
Tempe, Arizona 85282. 

A Replacement Guide & Catalog 
For Semiconductors, with almost 
106,000 types listed, has been issued 
by GTE Sylvania. Included in the new 
220-page catalog are descriptions, cir-
cuit drawings, and a cross-reference 
guide to transistors, diodes and recti-
fiers, SCR's, TRIAC's, special purpose 
devices, quartz color oscillator and 
burst filter crystals, modules and in-
tegrated circuits, and accessories. The 
new catalog is now available at GTE 
Sylvania distributors, or GTE Syl-
vania Advertising Services Center, 70 
Empire Drive, West Seneca, N.Y. 
14224. 

Tools & Equipment For Electronic 
Service are fully described and illus-
trated in the latest discount mail-
order catalog from Fordham Radio 
Supply. This 1977 catalog is tailored 
for use by radio/TV servicemen, elec-
tronic technicians, CB users and hob-
byists. Included are test equipment, 
CB equipment, tools, service and re-
pair kits, tubes, phono cartridges and 
needles, speakers and microphones, 
antennas, components and many ser-
vicing aids of various major manufac-
turers. All products are shown with 
discounted prices and an ordering 
form is included. Available free from 
Fordham Radio Supply Co., 855R 
Conklin St., Farmingdale, N.Y. 
11735. 

CB Antennas and Accessories are 
pictured and described in full color in 
the latest catalog from Antenna Spe-
cialists. The booklet contains complete 
information about the firms base sta-
tion CB antennas, mobile antennas, 
mounting hardware, and the Ascom 
line of antenna matchers, external 
speakers, three-way meters, and 
speech processors. Available free from 
The Antenna Specialists Co., 12435 
Euclid Avenue, Cleveland, Ohio 
44106. II 

R/R  101, 
  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! 

No. T-18--Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 
THERMOSTAT, 
INTERCOM, 
BURGLAR 
ALARM 

and other low 
voltage wiring. 

Uses T-18 
Staples with 3/16" round crown 
in 3/8" and 7/16" leg lengths. 

No. T-25 —Fits wires up to 
1/4' in diameter. 
Same basic construction 
and fastens same 
wires as No. T-18. 

Alsc used for 
RADIANT 
HEAT WIRE 

Uses 1-25 staples  14 
with 1/4" round crown in 9/32", 
3/8", 7/16" and 9/16" leg lengths 

11  
NEW! Intermediate 

No. T-37 —Fits wires and cables 
up to 5/1 6" in diameter. 

Same basic construction 
as Nos. T-18 & T-25. 

Also used for 
CATV and 

DRIVE RINGS in 
stringing wires. 

Uses T-37 staples 
with 5/16" round crown in 3/8", 

1/2" and 9/16" leg lengths. 

No. -7 5—Fits wires and cables 
up to 1/2 - in diameter. 

fl RADIANT HEAT 
CABLE, 
LF CABLE, 

WIRE CONDUIT 
COPPER TUBING 
or ary non-metallic 
sheathed cable. 
Also used as 
DR•VE RINGS 
in stringing wires. 

Uses T-75 staples with / 2" 
flat crown in 9/16", 5/8" 
and 7/8" leg lengths. 

T   

 .31  

...for more details circle 106 on Reader Service Card 
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Benefits And Problems 

What is the chief benefit you derive from doing in-
warranty servicing? 

What Servicers 
Say About 

TV Warranty 
Servicing: An ET/D 

Special Report 
By Don W. Mason, Managing Editor, ET/D 

We make a profit 
because we get 

the same price for 
our in-warranty work 
as we do for out-of-
warranty service." 

• Profit is most certainly 
riot the incentive for 
doing TV warranty ser-
vicing, according to a 
survey of TV service shop 
owners from all parts of 
the United States. The 
majority are in the war-
ranty service business as 
a means to an end—the 
end being more custom-
ers for their more profit-
able "out-of-warranty" 
servicing. 
This representative 

group consists of 20 full-
time service shops across 
the country, selected at 
random from the ET/D 
readership. We surveyed 
the group to get a better 
picture of the current 
state of TV warranty 
servicing, and to learn 
what their attitudes are 
on the benefits of being 
an authorized warranty 
service station. 

Why Do They Do It? 

Of those interviewed, 
80% said they have taken 
on warranty service to 
increase their out-of-
warranty business. Some 
of the servicers who also 
sell TV (55% of those 
queried) said they have 

It increases my out-of-warranty business  80% 

I'm a sales-and-service dealer, and my 
dealer agreement with the manufacturer 
requires that I do in-warranty service  15% 

We make a profit  5% 

What is the most troublesome aspect of in-warranty 
service? 

The large amount of paperwork 
The lack of profit 
The long wait for payment of invoices 
The non-profit "educational'. house calls 
Exchanging parts with the 
manufacturer/distributor 
We have no significant problems 
with in-warranty servicing 

50% 
10% 
10% 
10% 

10% 

15% 

'Percentages for each question exceed 100% because of 
multiple answers 

to perform warranty ser-
vice as a condition of 
their sales contract with 
the manufacturer. 
Only one service shop 

owner, Jack Lang, owner 
of Lang Electronics, 
Reno, Nevada, said that 
TV warranty servicing is 
profitable. When asked 
what was the chief bene-
fit of doing warranty ser-
vice work, Lang replied, 
"We make a profit be-
cause we get the same 
price for our in-warranty 
work as we do for out-
of-warranty service." 
The prevailing at-

titude with most shop 
owners interviewed is 
that in-warranty servic-
ing is a necessary evil—it 
is not economically feas-
ible by itself—and only a 
few  expressed  any 
amount of enthusiasm 
for the benefits of war-
ranty servicing. 
Henry Yerby, owner, 

Yerby Radio & TV, 
Jackson, Michigan, said, 
"In the beginning when 
we were first getting es-
tablished in this area, we 
did TV warranty work to 
get new customers. The 
manufacturers told us 

that by doing warranty 
work we would get all the 
out-of-warranty busi-
ness, but this has proven 
to be not quite true. I 
know we get a fair 
amount, but too often 
when the warranty runs 
out, and the customer 
has to pay out of his own 
pocket, he goes to some 
'friend' who is in the TV 
service business." 
The problem of war-

ranty customers going 
elsewhere after the war-
ranty period ends was 
also described by Ralph 
Harris, owner of Ralph's 
TV Clinic in Monohan, 
Texas. However, Harris 
says that the advent of 
modules has changed 
that situation for him. 
"Before modules, my ex-
perience was that when a 
customer's TV warranty 
ran out," Harris stated, 
"the customer carried his 
TV to someone else for 
service. But now, with 
the only stock of re-
placement modules in 
this area, I get 95% of all 
Quasar TV service busi-
ness." 
The concept that in-

warranty service actu-
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Products And Income 

For which home entertainment products do you 
provide in-warranty servicing? 

Television (weighted by selection of 
known TV servicers) 
Radios and Audio Products 
Citizen Band Radio 
Appliances 

100% 
50% 
20% 
5% 

What is your approximate total income from all in-
warranty servicing? 

Lowest annual income reported  $600 
Highest annual income reported  $20.000 Il 
Average Income  $5,344 
Median Income  $1.500 

I 

What percentage of your total annual service in-
come comes from in-warranty service work? 

Lowest percentage 
Highest percentage 
Average of all shops reporting 
Median percentage 

ally begets non-warranty 
service  was  called 
'hypothetical' by Ken-
neth Duncan, service 
manager, Green's TV in 
Antioch,  California. 
"The thing I wonder 
about," said Green, "does 
the after-warranty work 
we get compensate for 
the money we lose while 
doing the in-warranty 
work?" 
A slightly different at-

titude and approach to 
in-warranty servicing 
was cited by Bill Tobin, 
owner, Bill's Electronics, 
Chico, California. "War-
ranty servicing can be 
profitable. We do service 
only for TV dealers who 
don't have their own ser-
vice department," Tobin 
said, "and we do nothing 
but warranty work. This 
allows us to operate 
without advertising and 
with as low an overhead 
expense as we can possi-
bly have. In fact," Tobin 
said, "we don't even have 
a store front." 

What Bothers Them Most 
About Warranty Servicing 

When asked what was 
the most troublesome as-

.05% 
100% 
28% 
10% 

pect of warranty servic-
ing, 50% of the shop own-
ers complained about the 
excessive amount of 
paper work involved in 
making out warranty 
labor invoices, and in or-
dering and exchanging 
replacement parts. Sev-
eral of the servicers did 
say that some of the 
manufacturers recently 
have been making efforts 
to reduce the paperwork 
problem. For example, 
Gene Fayollat, service 
manager for Tr-County 
TV Sales and Service in 
Troy, Illinois, in citing 
paperwork as a draw-
back, said "But most of 
the companies we deal 
with have cut down on 
the paperwork involved, 
and that's a great im-
provement over the 15 
copies of everything that 
Philco used to require. So 
I would say that as for 
paperwork, things are 
looking up." 
The small—or non-

existing—profit derived 
from warranty work was 
mentioned by 10% of the 
shop owners, with an-
other 10% citing the long 
wait—sometimes 60 and 

90 days—for payment of 
warranty labor invoices. 
The non-profit "educa-

tional" home calls for 
customers who haven't 
been properly briefed by 
the dealer on how to op-
erate their newly pur-
chased TV was men-
tioned by 10% of the shop 
owners, while 10% men-
tioned the problems in-
volved in the exchange of 
warranty parts. 
Three of the servicers 

queried (15%), said they 
had no big problems with 
warranty work. (Because 
several  respondents 
mentioned more than 
one problem, our per-
centages add up to more 
than 100%.) 

How And What They Get Paid 
For Their Warranty Service 

Annual income de-
rived from TV warranty 
servicing varied greatly 
among the 20 shops in 
our survey—all the way 
from $600 to $20,000. 
The average annual TV 
warranty income was 
$5,344, but because of 
the wide range of an-
swers, the median an-
nual warranty labor in-
come of $1500 is probably 
more representative of 
the average shop doing 
warranty work. 
The shop owners were 

also asked what percent-
age their warranty work 
was of their annual over-
all volume of all TV ser-
vice, both warranty and 
non-warranty work. The 
average percentage was 
28%, but again, because 
of the wide range of an-
swers from less than 1% 
to 100%, the median fig-
ure of 10% is probably 
more representative. 
We also asked the ser-

vicers who they dealt 
with in the warranty 
set-up, the manufacturer 
or distributor. Seven of 
the shop owners, or 35% 
of those queried, said 
they dealt with the re-
gional distributor, 6 
owners (30%) said they 

dealt directly with the 
manufacturer, and 7 
(35%) said they dealt 
both with distributor and 
the manufacturer, de-
pending on the brand of 
TV involved. 
With 90% of the shops 

surveyed, warranty la-
bor reimbursement is 
based on the manufactur-
er's flat-rate schedule of 
charges. Two shop own-
ers (10%) said they were 
able to charge for war-
ranty work on a straight, 
time-expended, hourly 
shop rate. (Both are war-
ranty service stations for 
Western Auto's line of 
Tru-tone TV.) 
Some, but not all, of 

the manufacturers who 
reimburse warranty ser-
vice labor on a flat-rate 
basis are willing to 
negotiate their warranty 
labor rates with servic-
ers, usually on an annual 
basis. Sixty percent of 
the shop owners sur-
veyed said that they were 
able to negotiate their 
warranty labor rates 
with  manufacturers. 
However, 20% said that 
one or more of the manu-
facturers for whom they 
perform warranty servic-
ing were not willing to 
negotiate labor rates, 
and another 20% said 
that they were able to 
negotiate only some por-
tions of their labor-rate 
agreements. 
One of the Western 

Auto warranty servicers, 
Richard Lucas, owner of 
Lucas' Television, Ra-
venswood, West Vir-
ginia, in describing his 
warranty arrangement 
said, "The Western Auto 
representative told me to 
just charge  for in-
warranty labor at my 
regular hourly rate and 
give them 20% off on 
parts used, and to do a 
good job and make them 
look good. Furthermore," 
Lucas continued, "they 
have never refused any of 
the service labor or parts 
bills I've turned in." 
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Warranty Policies & Procedures 

For your warranty arrangements, do you deal di-
rectly with the manufacturer or through his dis-
tributor? 

Direct with the manufacturer 

We deal with both the manufacturer 
Through his distributor 

and his distributor 

The In-Warranty Parts Inventory 

Where do you get most of your warranty replace-
ment parts? 

From the manufacturer's distributor 
30%  Direct from the manufacturer 
35%  From both the distributor and the 

manufacturer. depending on brand 
35% 

How do you bill for your warranty labor? 

On the basis of the manufacturer's 
flat-rate schedule  95°. 
We charge on the basis of time 
expended multiplied by our regular 
hourly labor rate  5°. 

Is the rate of reimbursement for warranty labor 
negotiable, or is it totally dictated by the manufac-
turer? 

It is negotiable, usually annually  60% 
It is dictated by the manufacturer  20% 
Portions of our warranty service 
agreement are negotiable  20% 

What percentage of your warranty labor invoices 
are rejected by the manufacturer? 

None of our invoices have been rejected  45% 
Average reject percentage of others  6°. 

We asked the other 
shop owners about the re-
jection rate for warranty 
labor invoices. Forty-five 
per cent of the shop own-
ers said they have never 
had any invoices rejected 
by the manufacturer. 
The remaining 55% of 
shop owners said that 
from 1 to 25% of their in-
voices have been rejected 
by the manufacturer or 
distributor, with an av-
erage rejection rate of 
6%. 

Parts Inventory For Warranty 
Work 

An adequate stock of 
manufacturer's replace-
ment parts is an integral 
part of TV warranty ser-
vice, but, according to 
80% of the shop owners 
we interviewed, the 
manufacturer and/or dis-
tributor does not require 
a specific parts inventory 
as part of the warranty 
service agreement. With 
the increasing use of 
modules, however, 20% 

of the servicers said they 
are now required to carry 
an adequate supply of the 
manufacturer's replace-
ment modules. 
Subscriptions to the 

manufacturer's service 
literature is required, on 
the other hand, as part of 
the warranty agreement 
by 90% of the shops 
interviewed. Only 10% 
said they got the litera-
ture free, and those 
shops, again, were the 
Western Auto warranty 
service shops. All 
agreed, pay or free, that 
service literature was 
necessary. 
Replacement parts, 

with 55% of the shop 
owners, come through 
regional distributors, 
while 20% get their parts 
direct from the manufac-
turer. Both the dis-
tributor and manufac-
turer are parts sources 
for 25% of the shop own-
ers. 
The investment in 

warranty-related  re-

55% 
20% 

25% 

What is your approximate total investment in 
warranty-related replacement parts? 

Smallest investment 
Largest investment 
Average investment 
Median investment 

$100 
$10,000 
$2,239 
$1,000 

What percentage is your warranty-related parts in-
ventory of your total shop's parts inventory? 

Smallest percentage 
Largest percentage 
Average percentage 

5% 

77% 
31 % 

Does the manufacturer provide any compensation 
for your stocking and handling of warranty parts? 

Does not provide compensation  65% 
Provides some compensation 

placement parts varies 
greatly among the 20 
shops surveyed, primar-
ily depending on the size 
and volume of the shop. 
Dollar investments in 
warranty parts ranged 
from $100 to $10,000, 
with an average invest-
ment of $2,239, but, be-
cause of the wide range of 
answers, the median 
parts-investment figure 
of $800 is probably more 
representative. When 
asked what percentage 
warranty parts were of 
their total parts inven-
tory, the surveyed shop 
owners gave answers 
ranging from 4 to 77%, 
with an average percent-
age of 31%. 
Replacement parts in-

stalled during warranty 
service are a totally 
non-profit venture for 
most service shops inter-
viewed, and there is no 
compensation offered by 
the manufacturers for 
handling warranty re-
placement parts, accord-

35%  

ing to 65% of the shop 
owners. Those who do re-
ceive  some  'parts-
handling' compensation 
(35%) said that such 
compensation amounts 
to only 10 to 15% allow-
ance over cost. 
None of the warranty 

servicers get any war-
ranty replacement parts 
on consignment from the 
manufacturer or dis-
tributor. 
Although our survey 

was conducted primarily 
to determine the current 
state of TV warranty 
servicing, we did ask the 
shop owners if they do 
warranty servicing on 
any other types of home 
entertainment electronic 
products. Of the 20 own-
ers surveyed, 10 (or 50%) 
said they also do war-
ranty service of radio and 
stereo products, 4 (or 
20%) handle warranty 
work on citizen's band 
radios, and one (or 5%) 
also has warranty service 
for home appliances. IN 
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CB servicing is PROFITABLE 
with the 

B&K-PRECISION 
40-channel CB 
Test Bench 

MODEL 1040 
$250 

The B&K-PRECISION CB service-
master is designed for rapid pro-
grammed testing and trouble 
shooting of any CB transceiver— 
even 40-channel models! 

When used with a scope 
and signal generator, 
you can: 
• Measure signal-to-noise ratio 
of CB receiver 

• Measure audio output power 

• Measure audio distortion 
percentage 

• Measure receiver sensitivity 

• Check AGC 

• Measure effectiveness of CB 
noise limiter or blanker (when 
used with an impulse noise 
generator) 

• Measure squelch threshold 

• Measure adjacent channel 
rejection on any channel 

• Measure transmitter AM power 
output —even mobile! 

• Measure SSB power output with 
TRUE peak-reading RF Wattmeter 

• Check AM modulation 

• Check SSB modulation with a two-
tone test—the only accurate way! 

• Measure antenna SWR--even 
mobile! 

• Check the transceiver in the 
car to determine if the problem 
is in the antenna system or 
the transceiver 

You can save 5500 —S1,500 in 
equipment costs because the 
CB Servicemaster eliminates 
many of the test instruments 
you would otherwise need for 
CB servicing. These instru-
ments, or their functions, are 
built into the unit: 

• Audio wattmeter • Audio gen-
erator • Distortion meter • RF 
wattmeter, dummy load • DB 
meter • SWR bridge 

J 

rThese instruments---which you should have, if you don't own them already, 
are all you need to get the maximum use from your CB Servicemaster. And the 
B&K-PRECISION CB Servicemaster is compatible with most oscilloscopes, fre-
quency counters, signal generators and power supplies on the market today. 

MIE R 

- 

MODEL 1403A —3 , 5 MHz 
Recurrent Sweep Oscilloscope 

Checks CB modulation and 
provides viewing of 27MHz CB 
envelope when used with the 
Model 1040. Small, compact and 
inexpensive, it frees other scopes 
for more effective use.  $209 

MODEL 1801--
Digital Frequency Counter 

To quickly determine the exact 
frequency of a CB channel, the 
1801 automatically displays it for 
you in large, easy-to-read digits. 
You can tune oscillators precisely, 
conduct audio frequency analysis 
tests. Six digit display is updated 
five times per second. Accuracy 
guaranteed to 40MHz; 60MHz 
typical.  $240 

N W M I . Nbionall, M U M 1111111MI. 

MODEL 1640—Regulated Power Supply 
Designed especially for CB and other mobile 
equipment, the 1640 eliminates changes in supply 
voltage due to load variations. A stable power 
supply is essential to precise testing of the 
transceivers. Less than 0.8% variation from zero 
to full load, 3 amps continuous, 5 amps surge. 
Adjustable to any output from 11 to 15 VDC. 
Suppressed zero scale for greater accuracy. 
Overload protected.  $100 

MODEL 2040-40-Channel CB Signal Generator 

Covers all 40 channels, AM and SSB with built-in 
capability. Ultra-stable crystal-controlled, phase-
locked-loop frequency generation. Has 5 ppm 
accuracy. Output attenuator and vernier provide 
calibrated outputs from 100,000 µV to 0.1 µV for 
receiver sensitivity measurements. Includes EIA 
standard noise test signal generator to check 
receiver noise suppression. Internal 400, 1000 and 
2500 Hz modulating frequencies—can also be 
externally modulated. Internal protection against 
5W RF input.  $475 

:KPRECISION DYNASCAN CORPORATION 
Makers of Cobra CB Equipment 

6460 W. Cortland Avenue, Chicago, Illinois 60635 • 312/889-9087 
In Canada: Atlas Electronics, Ontario 

For additional information, contact your B&K-PRECISION distributor for our com-
prehensive brochure describing the operation of the Model 1040 CB Servicemaster 
and the CB Service Center—or write us for your free copy. 
...for more details circle 107 on Reader Service Card 
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Professional 
Audio Tests & 
Measurements 

Using An 
LF Spectrum 

Analyzer 

By J.W. Phipps 

Part 1 of a two-part series 

which describes how to 
use a low-frequency spectrum 

analyzer to evaluate the 
performance parameters of 

stereo audio amplifiers 

II Most owners of 'medi-
um' and 'high-quality' 
stereo audio components 
purchase such higher-
price systems because 
they truly desire 'quality' 
sound. And because 
many of these 'au-
diophiles' can tell the dif-
ference between 'quality' 
and 'mediocre' audio, 
when the performance of 
their systems deteriorate 
even slightly, they 
quickly seek the service 
of a 'professional' audio 
servicer—one who is 
equipped not only to 
track down and repair 
'major' defects which 
produce readily evident 
and easy-to-diagnose 
trouble systems, but who 
also is capable of ferret-
ing out the causes of 
more subtle trouble 
symptoms such as "it just 
doesn't sound like it used 
to" or "the highs seem to 
be distorted." 
Tracking down the 

causes of these subtle 
changes in quality usu-
ally requires accurate 
measurement of two or 

AF SIG DEN 

VARIABLE 
ATTENUATOR 

600 OHMS c"- -

RECEIVER UNDER TEST 

.rim•m o 

INPUT  SPEAKER 

AC EMS vTvm 

-9-

HAR MONIC 
  DISTORTION 

METER 

IN, DIST 
METER 

AC PEAK 
vTv M 

AC ENS 
VTvm 

)SCILLOSCOPE 

Fig. 1—'Composite' test setup which shows the number and types of test 
instruments typically required for conventional methods of measuring 
audio amplifier performance parameters. 

more of the following 
standard amplifier per-
formance parameters: 
• Power Output 
• Harmonic Distortion 
• Intermodulation Dis-
tortion 
• Frequency Response 
• Signal-to-Noise 
• Crosstalk 
• Sensitivity 
Performance of these and 
other related audio am-
plifier tests heretofore 
has involved the pur-
chase and use of spe-
cialized test instru-
ments —including a 
harmonic distortion me-
ter, an intermodulation 
distortion meter and 
'true RMS' and peak-
reading AC VTVMs—all 
of which, as illustrated 
by the simplified, compo-
site test setup in Fig. 1, 
must be interconnected 
and used with more-
standard test instru-
ments such as an AF sig-
nal generator and an os-
cilloscope. 
Because of the incon-

venience of such a test 
setup and—depending 

upon the type and qual-
ity of the instruments— 
the somewhat difficult-
to-interpret and fre-
quently inaccurate re-
sults produced by it, a lot 
of otherwise well-
equipped and highly 
competent TV service 
shops have elected to ig-
nore the more-demand-
ing servicing needs of 
audiophiles, thereby 
leaving a very profitable 
segment of the electronic 
service market to a rela-
tively few 'audio spe-
cialty' shops. 

THE LOW-FREQUENCY 
SPECTRUM ANALYZER  

However, there are 
more convenient and, in 
some ways, significantly 
more meaningful and 
easier-to-interpret 
methods of measuring 
audio amplifier perfor-
mance parameters than 
those which employ the 
setups represented in 
Fig. 1. These easier 
methods involve the use 
of a low-frequency (LF) 
spectrum analyzer, 
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Fig. 2—The seemingly 'clean' sine wave (top photo) displayed by a canyon-
tiona: scope actually contains many harmonics, as revealed by the spec-
trum analyzer display in the bottom photo. (Courtesy of TAB BOOKS). 

Fig. 3—Tektronix 5L4N Low-Frequency Spectrum Ana yzer instal ed in a 
5100-Series CRT Display Mainframe along with a 5A15 vertical amplifier 
module. 

which replaces the har-
monic distortion and in-
termodulation distortion 
meters in Fig. 1. 
For the benefit of those 

technicians who are not 
familiar with spectrum 
analyzers, they basically 
are instruments in which 
the output of a swept 
local oscillator is beat 

against the fundamental 
input signal and its har-
monics (or sidebands), 
thereby producing a 
series of pulses whose 
amplitudes are directly 
proportional to the am-
plitudes of the funda-
mental and harmonic 
pulses which created 
them. When these beat-

Fig. 4—Tektronix TM-503 'audio test mainframe equipped with (left to 
right) SG502 Audio-Frequency Generator, DM502 Digital Multimeter and 
DC-504 Digital Frequency Time Counter. 

produced pulses are 
applied to and displayed 
panoramically (in 'time' 
sequence from left to 
right) on the screen of a 
properly swept CRT, as 
shown in the bottom 
photo in Fig. 2, the rela-
tive positions of the 
pulses from left to right 
will correspond to the 
frequencies of the 'fun-
damental' signal and re-
lated harmonics which 
produced them, and the 
amplitudes (height) of 
the pulses will corre-
spond to the amplitudes 
of the fundamental sig-
nal and related har-
monics. 
Thus, the spectrum 

analyzer provides a CRT 
display which simulta-
neously reveals the am-
plitude (voltage or power 
level) of a test signal 
after it has been pro-
cessed by an audio ampli-
fier, plus the amplitudes 
of all significant har-
monics of the test signal. 
Such harmonics are 

created by nonlinearity 
in one or more stages of 
the audio amplifier and 
therefore are a direct in-
dication of the degree to 
which the amplifier dis-
torts signals. This non-
linearity-related distor-
tion in an amplifier is 
called harmonic distor-
tion and usually in-
creases as the level of the 
amplifier input signal is 
increased or as the gain 

of the amplifier is in-
creased. 
Consequently, in addi-

tion to providing a direct 
indication of the amount 
of nonlinearity in an am-
plifier, harmonic distor-
tion also provides an in-
dication of how much an 
amplifier can increase 
(amplify) the level of a 
signal before it appreci-
ably distorts it. For this 
reason, the amplifying 
ability of an audio ampli-
fier—its rated power 
output—usually is ex-
pressed in terms of the 
maximum power (in 
watts) the amplifier can 
deliver without exceed-
ing a specified level of 
harmonic distortion. The 
allowable level of har-
monic distortion usually 
is specified as a certain 
percentage of the power 
output level (or dBs 
below output power 
level). 
From the preceding, it 

can be seen that, because 
the CRT display pro-
duced by the spectrum 
analyzer simultaneously 
provides a direct indica-
tion of the output power 
of the audio amplifier 
(amplitude of the dis-
played pulse whose posi-
tion corresponds to the 
fundamental frequency 
of the test signal)and the 
power levels of all signif-
icant harmonics (ampli-
tudes of the pulses whose 
positions correspond to 

JANUARY 1977, ELECTRONIC TECHNICIAN/DEALER / 15 



the harmonic frequen-
cies) produced at that 
power output level, it 
therefore provides an ac-
curate and convenient 
method of simulta-
neously measuring two 
prime audio amplifier 
performance parame-
ters—harmonic distor-
tion and rated power 
output—which also are 
prerequisites to accurate 
measurement of most 
other audio amplifier 
performance parame-
ters. 

AVAILABILITY OF A 
LOW-COST LF SPECTRUM 

ANALYZER 

Although spectrum 
analyzers which cover 
the relatively low fre-
quencies involved in 
audio servicing have 
been available for some 
time, most were designed 
principally for develop-
ment applications and 
therefore are too costly 
for the typical service 

facility. 
However, Tektronix, 

the Oregon-based manu-
facturer of electronic test 
instruments, recently 
made available a moder-
ately priced LF spectrum 
analyzer in its plug-in 
module-type series of test 
instruments. 
This LF spectrum ana-

lyzer, the 5L4N, plugs 
into the Tektronix 
5100-Series CRT display 
mainframe, as shown in 
Fig. 3. (The other plug-in 
module in the CRT dis-
play mainframe in Fig. 3 
is a 5A15 vertical ampli-
fier, which permits the 
CRT display of the main-
frame to also be used as a 
conventional single-
trace scope. Dual-trace 
vertical amplifier plug-
ins also are available.) 
An accurate audio-

frequency signal 
generator is the only 
other test instrument re-
quired for audio ampli-
fier performance evalua-

(*Portions of this article series were adapted from The 
Tektronix Cookbook of Standard Audio Tests, by Clifford 
Schrock, Copyright 1975, Tektronix, Inc.) 

600 ohm T PAD ATTNEUATOR• 

• such m Mallory T 600 VARIABLE ATTENUATOR 

Fig. 5—Potentiometer-type amplifier input attenuator. 
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tion and testing with an 
LF spectrum analyzer. 
The one employed in the 
procedures outlined in 
this article series is the 
Tektronix SG502, a 
plug-in module type 
shown installed in a 
TM-503 mainframe in 
Fig. 4, along with two 
other module-type in-
struments—a DM502 
Digital Multimeter (cap-
able of dBV or dBm read-
out) and a DC504 Digital 
Frequency/Time coun-
ter—both of which, al-
though not essential for 
performance of the tech-
niques described in this 
article series, are 
nevertheless useful in 
these and other audio 
servicing procedures. 

'ACCESSORY' ITEMS  

The only essential 'ac-
cessory' items needed for 
the techniques described 
herein are: 
• An attenuator with a 

0-60 dB or 0-80dB range, 

for establishment of the 
correct levels of signals 
applied to the amplifier 
input. Two types to con-
sider are the 'poten-
tiometer' type (Fig. 5) 
and the 'step' type (Fig. 
6). 
• Non-reactive impe-

dance- and load-match-
ing devices, as subse-
quently described. 

IMPEDANCE-MATCHING 
& LOAD DEVICES 

For accurate mea-
surements, the charac-
teristic input and output 
impedances of both the 
amplifier under test and 
the test instruments 
used to perform the mea-
surements must be 
matched as closely as 
possible. 
The power outputs of 

the amplifier must be 
applied to a nonreactive 
(pure resistive) load 
which matches their 
characteristic impedance 
(typically 8 ohms) and 
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Fig. 7—Schematic and photo of a nonreactive, high-power load for audio 
amplifiers plus charts of component values for various common output-
input impedances and power levels. 
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Fig. 6—Step-type amplifier input attenuator. 
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Fig. 8—Schematic of device for matching signal generator output impe 
dance to preamplifier input impedance. 
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BE ONE OF THE FIRST IN YOUR AREA WITH THIS 

GREAT NE W "TV REPAIR ITEM" 
NU-COLOR Restorers retail for $24.95 — they are only available through Oneida distributors who in 

turn make them available to authorized TV service outlets. We've an extensive national consumer ad 

program in the making that will spread the word about this revolutionary item. 

Get in on the PROFITS ... write for co mplete details today! 

Nowm Put NEW LIFE in your 
old color picture tube... 
Restores ALL the needed 

colors to old, washed out, 
even colorless pictures1.. 

just plug in and adjust! 

U.S. PA-ENT NO. 3,967,314 

from eida 
Here is another FIRST from Oneida . . . aid it's ours exclusively. Patents 
have been issued on this revolutionary NEW "TV item." The all-new ONEIDA 
NU-COLOR PICTURE TUBE RESTORER will, for the first time ever, prolong 
the original color quality and performance of costly color TV picture tubes. 
This new electronic item is being manufactured by Oneida and is only avail-
able through an Oneida distributor. 



NEW NEW NEW NEW 

Colorful New Beauty is Good or even better 
than Original Quality... 

ONEIDA'S NU-COLOR Picture Tube Restorer provides precise color control to do what 
the name implies ... restores color to original quality. It's versatile; a simple adjustment 
at time of installation provides the proper new color or colors to correct the weak tube. 
One restorer is all it takes . .. it brings back any degree of any or all of the colors ... and 
it does it without damaging the basic tube or shorting any of the elements. 

No More need for replacing a costly color tube 
because of poor, weak or missing colors... 
ONEIDA'S NU-COLOR Restorer is available, at the present time, for use on all major 
makes of 70 and 90 picture tubes . . . two models accommodate most all 12" thru 25" 
color picture tubes. Installation is quick and simple. No wires to connect ... Simply plug 
unit in. (Complete instructions are packed with each unit.) Original color strength is re-
stored through boosted and individual biasing networks that increase emission and 
maintain constant color levels. 

Oneida's NU-COLOR Restorer will add new life 
at a fraction of the cost of a picture tube replacement. 
No more need to put up with poor color because of cost of a new picture tube .. . the 
Oneida NU-COLOR Restorer will bring color back to "as good or better than new" and 
keep it that way. This restorer should not, in anyway, be confused with brighteners that 
can shorten tube life and possibly cause tube damage. The Oneida NU-COLOR Restorer 
is warranted against any defect and complete satisfaction is guaranteed. 

Illustrations are simulated, not 3C 
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Here's how it works 
It Enhances the Circuitry to Operate at its Maxiu m Capability! 

The Oneida NU-COLOR Picture Tube Restorer is a completely new concept of TV Cir-
cuitry. In essence it is a color amplifier . . . it adds a whole new power circuit to your 
tube so that, working with the tube, it amplifies and gives new depth, color and dimen-
sion to new as well as old weak tubes. 

It does not increase the filament voltage as do some types of picture brighteners, and it 
will not restore color to tubes with burned out filaments, where phosphorous is gone or 
when the circuitry of the tube has been completely destroyed. So long as the tube has 
a good filament and phosphorous the NU-COLOR Restorer is capable of producing good 
new color results. 

Ideal for NE W as well as OLD sets . . . 
The modest investment of a NU-COLOR Restorer can provide untold hours of colorful 
new TV picture viewing. Even brand new sets can have picture quality improved . . . 
and old sets life can be prolonged indefinitely saving the cost of $100 to $250 new pic-
ture tubes. 

Installation is quick and simple . . . 
The NU-COLOR Restorer is installed as a bridge between the sets harness and the 
picture tube. 

No need to haul your set away for this major improvement . . . NU-COLOR Restorer can 
be installed in just a few minutes by any qualified TV serviceman. And you can "try 
before you buy" for exacting color adjustments are made at time of installation . .. you 
can see color improvements being made and have your serviceman give you the de-
gree of color most pleasing to you. 

NOTE: The NU-COLOR Picture Tube Restorer is not a "cure-all." Its function relates 
only to the color correction of the TV Picture Tube. If faulty color, etc. is due to other 
components in the set the NU-COLOR Restorer will not solve the problem. 

©1976, Oneida Electronic Mfg., Inc., Meadville, Pa. U.S.A.  Printed in U.S.A. 

eida 
E R MANUFACTURING COMPANY, INC. 

P.O. BOX 678  MEADVILLE, PENNSYLVANIA 16335  TELEPHONE 814 336-2125 



LOAD 

GROUND TO 

WATER PIPE 

AMPLIFIER 

UNDER TEST 

ALL TEST DEVICES 

THROUGH BRAID TO GROUND 

Fig. 9—Typical test setup for measuring audio amplifier performance parameters with a spectrum analyzer. Copper sheet on bench top and 
groutding straps help prevent external interference. 

which is capable of dis-
sipating the maximum 
power produced by the 
amplifier. The output of 
the load device, in turn, 
must be matched to the 
input impedance of the 
measurement device—in 
this case, the 600-ohm 
input impedance of the 
spectrum analyzer. The 
schematic and photo of 
an accurate, nonreactive, 
high-power load device 
are shown in Fig. 7, along 
with charts of the values 
of RL and RS required for 
typical amplifier output 
(RL) and measurement 
device (RS) impedances 
to be matched. 
If large-wattage non-

reactive resistors are not 
available, the required 
wattage rating for RL 
can be achieved by con-
structing it out of suita-
ble values of 1- or 2-watt 
carbon resistors con-
nected in parallel. Also, 
as illustrated in the 
photo in Fig. 7, the load 
device should be con-

COPPER SHEET 

structed so that it can be 
immersed in oil during 
operation, for adequate 
heat dissipation. 
The output of the sig-

nal generator should be 
applied to the amplifier 
input(s) in series with an 
impedance equal to the 
source impedance for 
which the amplifier was 

AUDIO 

GENERATO 

AMPLIFIER UNDER TEST  LOAD RESISTOR 

LOW FREQUENCY 

ANALYZER 

Fig. 10—Functional diagram of test setup for measuring audio amplifier 
power and distortion with a spectrum analyzer. 

11—CRT display with spectrum analyzer in 10 dB/DIV mode. Highes 
amplitude pulse with arrow is produced by fundamental 1-KHz test signal 
The two smaller pulses with arrows beside them are produced by 2nd and 
3r 1 harmonics of test signal (from left to right). Other low-amplitude pulses 
ar higher-order harmonics and noise. 

designed. The 'preampli-
fier' inputs of an audio 
amplifier typically 
should 'see' a 100-Kohm, 
slightly capacitive impe-
dance, such as the match-
ing device in Fig. 8 would 
provide. The auxiliary 
inputs of audio amplifi-
ers typically should be 
fed in series with a resis-
tance of 5K ohms (+5%). 
The inputs of all un-

driven channels should 
be terminated in their 
appropriate source im-
pedances, as previously 
described. 

INTERFERENCE 
PRECAUTIONS  

High-level RF fields 

Fig. 12—CRT display with spectrum analyzer in 2dB/DIV mode. Top of 
graticule is 50 watt level. Fundamental pulse (output of amplifier channel) 
is 3 dB down from full-screen level: therefore RMS power output of ampli-
fier channel is 50% of 50 watts. or 25 watts. (— 3 dB is equivalent to 50% 
reduction of power level.) 

JANUARY 1977 ELECTRONIC TECHNICIAN,DEALER  21 



from local radio or TV 
transmitters can inter-
fere with the low-level 
signal measurements in-
volved in audio tests. To 
avoid such interference, 
all equipment should be 
well shielded and 
grounded during testing. 
As illustrated in Fig. 9, 

Whenever tests proce-
dures permit it, perform 
measurements with am-
plifier input signal levels 
about 30 dB above the 
measured (or specified) 
reference sensitivity of 
the amplifier and use the 
preamplifier volume con-
trol to establish the 

Fig. 13—CRT display with spectrum analyzer in 10 dB DIV mode. Pulse 
representing 2nd harmonic is 40 dB below fundamental pulse and 3rd and 
higher harmonic pulses are 6dB or more below 2nd harmonics. Therefore, 
difference (in dB) between amplitudes of fundamental and 2nd harmonic 
pulses can be used to compute co of total harmonic distortion (THD). 
dB- 00 chart in Fig. 14 indicates 40 dB difference is THD of about 1% 

RATIO in dB 
% of 

READING RATIO in dB 
% of 

READING 

20, (40;60) 10% (1% 1%) 30 (50,70) 3.16% ( 31. 031%) 

21 8.8 31 2.87 

22 7.94 32 2.51 

23 7.08 33 2.24 

24 6.31 34 2.00 

25 5.62 35 1.78 

26 5.01 36 1.59 

27 4.47 37 1.41 

28 3.98 38 1.26 

29 3 55 39 1.12 

Fig. 14—Chart for converting dBs to %THD reading. 

use a copper sheet or 
other suitable conductive 
material for the top of the 
test bench and ground all 
equipment through short 
pieces of copper braid, to 
the copper sheet. 
An AC live filter is also 

recommended. (Try re-
versing the AC plugs of 
all equipment to obtain 
minimum hum.) 

specified reference out-
put power. 

POWER OUTPUT & 
HARMONIC DISTORTION 
MEASUREMENTS 

Now that we've gotten 
the 'preliminaries' out of 
the way, let's examine 
the general procedures 
involved in using the 
spectrum analyzer to 

measure the power out-
put and harmonic distor-
tion of an audio amplifier. 
The test setup for these 
measurements is illus-
trated in Fig. 10. 
To accurately deter-

mine whether or not an 
audio amplifier is capa-
ble of delivering rated 
power output (that speci-
fied by the manufac-
turer) you must dupli-
cate the following operat-
ing conditions under 
which the manufacturer 
measured the power: 
• The impedance into 

which the amplifier was 
operating 
• The number of 

channels being driven 
• The length of time 

and the power level at 
which the amplifier had 
been operating prior to 
the measurement 
• The frequency (or 

frequencies) and level(s) 
of the test signal(s) ap-
plied to the amplifier 
• The amount of per-

missible total harmonic 
distortion (THD). 
Unfortunately, prior to 

November 1974, these 
operating conditions 
were not always spelled 
out by manufacturers 
and, further compound-
ing the problem, rated 
power output was often 
stated in terms which are 
not directly translatable 
into a value that can be 
measured by a service 
shop. For example, in-
stantaneous peak (IP) 
power and music power 
are terms which describe 
power levels obtained 
either by holding supply 
voltages at an artificially 
constant level or by mak-
ing the power measure-
ment over a very short 
operating period (before 
the power supply is 
loaded down). 
However, in November 

1974 the Federal Trade 
Commission (FTC) en-
acted a regulation which 
requires manufacturers 
to state rated power out-
put in specific RMS val-

ues per channel and to 
specify the operating 
(THD and test frequen-
cies) conditions under 
which the rating was ob-
tained. Consequently, 
the rated power specified 
for audio amplifiers sold 
after November 1974 can 
be accurately measured 
and evaluated by operat-
ing all channels of the 
amplifier at one-third of 
rated power with a 
1000-Hz tone applied for 
one hour prior to the tests 
and then, with both 
channels driven, 
measuring the constant 
RMS output power of 
each channel for at least 
30 seconds. 
Spectrum analyzer 

techniques for measur-
ing the constant RMS 
power output and total 
harmonic distortion 
(THD) of each channel of 
a stereo amplifier with 
all channels driven are: 
1) Select from the 

chart in Fig. 7 the combi-
nation of RL/RS which 
meets the output-impe-
dance/load requirements 
of the amplifier under 
test and connect them to 
the output terminal of 
each channel 
2) Interconnect the 

amplifier and test in-
struments as shown in 
Fig. 10. (The generator 
output should be applied 
to the preamplifier in-
puts of all channels 
through appropriate im-
pedance-matching de-
vices like those in Fig. 8.) 
3) Set all amplifier 

tone controls to their 
flat-response positions 
and set the volume con-
trol(s) to maximum 
4) Set the analyzer to 

the 10dB/DIV display 
mode and connect it 
across the output load of 
one channel 
5) Select the 1-KHz 

output from the signal 
generator and slowly in-
crease the generator out-
put level until the pulse 
corresponding to this 

continued on page 43 
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ET/D 
1976 SUBJECT 
REFERENCE 

INDEX 

ANTENNAS (Including Systems & Accessories) 
Antenna Installation Kit, GC Electronics   (NP) 
Antenna Pre-Amps, ACA   (NP) 
CAN Serving 15.3 % Of Homes   (NI) 
CB Antenna Booster, Astro Enterprises   (NP) 
CB Antenna, Expanded Channel, Antenna Specialists   (NP) 
CB Antenna, Gutter Mount, Models 488 & 489, Antenna Specialists  (NP) 
CB Antenna, Hide-Away Mobile. Breaker Corp.   (NP) 
CB Antenna, Magnetic Mount, HY-Gain Electronics   
CB Antenna. Model 10-245, Breaker Corp.   (NP) 
CB Antenna, SK-900-910, Turner/Conrac   (NP) 
CB Antenna, Trunk Mount, Model 10-430, Breaker Corp   (NP) 
CB Antenna Trunk Mount, RMS Electronics   (NP) 
CB Antenna, Under Cover, Channel Master   
Coax Antenna Switch, Model 13-200, Breaker Corp   (NP) 
Coaxial Relay Type 101, Inline Instruments   (NP) 
Connector Crimper For 2-Way Antenna Cables, Gold Line   (NP) 
FRStereo Antenna, JFD Electronics Corp   (NP) 
MAN Amplifier, Model A515-4UV, AVA Electronics   (NP) 
MAN/CAN Broadfond Driver Amplifier, Model DA-0550, 
0-Bit Corp   (NP) 
MAN Surface Mount Housing, Jerrold Electronics   (NP) 
Nor3e And Noise Figure   
N Antenna Gain, Sizing Up   
N Antenna For Home, Simple Installation Techniques   
TV Antenna Pre-Amps. When & How To Use   
UHF Amplifier, Winegard Co.   (NP) 
UHF/VHF Amplifier (For MAN), AVA Electronics   (NP) 
UH''/VHF Splitter/Couplers, Blonder-Tongue   (NP) 
VH N Strip Amplifier, Model HMCA-B, Blonder Tongue   (NP) 

AUDIO 
Amplifier Switch, Automatic, GC Electronics   (NP) 
Audio Cable Testers, Model 0C-1001, Switchcraft   (NP) 
Matching Transformer, Model A102-A, Shure Brothers, Inc.   (NP) 
Me:hanical Noise & Slow Speed, Magnavox 8-Track Player   (TD) 
Phonograph Needle, Astatic Corp.   (NP) 
Reilex Horn Speaker. RMS Electronics   (NP) 
Sound System Mixer, Model M677, Shure Brothers, Inc.   (NP) 
Stylus Evaluation Kit, Shure Brothers, Inc.   (NP) 
Tape Deck Comparator, Model TC-2000, Switchcraft   (NP) 
Tape Recorder Drive Wheels Retread Service   (NI) 

A'JTO ELECTRONICS (Radios, Tape Players & Security De-
vices) 
Aulio Output Defects Found Most Often In Car Radios   
Auto Antenna Signal Splitter, Hustler   (NP) 
Ca- FM Signal Booster, Finney Company   (NP) 
Ca' Radio, Cause Of Recurring Failures   
Ca' Radio & Tape Player Mount, Model MB-3, Southcom, Inc   (NP) 
Ca' Tape Players, How To Deal With "Off Brands"   
CE/Scanner Repair Kits, General Electric   (NP) 
Ciecuit Tester, Automotive, Serviset Model E/A, LEL, Inc.   (NP) 
Delco's Two New Car Radios Are Analyzed   
FM Antenna Booster, Model AB-50, Audiovox Corp.   (NP) 
Hcw To Sell Auto Electronic Products   
Ncn-Audio Distortion In Car Radios   
RF Noise Detector, Channel Master   (NP) 
Scanner Without Crystals, SBE, Inc.   (NP) 
Tape Players 8-Track & Cassette, Common Troubles & How To Solve   
Tools And Procedures For Auto Electronics   

BUSINESS MANAGEMENT 
siness Cash, How To Control   

Carry-In N Servicing, Passing Fad Or Established Trend   
Drive-In Electronic Service Stations, For TV/CB/Auto Radio   
Fair Trade Laws Expire March 11   (NI) 
Financial Statements Made Easy, Part 1. Profit & Loss Statements   
Fi rancial Statements Made Easy, Part 2, The Balance Sheet & 
Ratio Analysis   
Lbrary Of Technical Information, NESDA-ISCET   (NI) 

The first numerical group following each 
listing indicates the month of the issue in 
which it appeared, and the second numerical 
group indicates the page on which coverage 
of the topic appears or begins. The two-letter 
code following some listings indicates coverage 
in one of the departments: New Products 
(NP), Technical Digest (TD), Test Instrument 
Report (TR), News Of Industry (NI). 

Record System For Servicing, Bell-A-Pak Co.   (NP)  7/44 
7/43  Sale Of Warwick To Sanyo, Preliminary Agreement Signed   (NI)  6/2 
6/44  Vesto N Story Of Quality Sales And Service, Not Price   10/11 
1/45 
11/50  COMMUNICATIONS ELECTRONICS (Including CB) 
5/44  Audio Squelch, Kahn   (NP)  2/42 
11/52  Base Station Filter, Model CBBS-1, Cornell-Dubilier Electric   (NP)  3/51 
3/53  Carrying Cases For CB Equipment, Platt Luggage   (NP)  9/49 
7/46  CB Accessories Display Board, Workman Electronics   (NP)  6/45 
3/50  CB Antenna Elimination, Model CB-160, Numark Electronics   (NP) 11/53 
3/52  CB Antennas, Mobile, Models 147150, 147151, 147152, RCA   (NP)  7/44 
10/51  CB Audio Circuit Troubleshooting   2/8 
11/47  CB Base Station, Pathcom   (NP)  4/54 
12/43  CB Base Station Transceiver, Model 30CB, SBE, Inc.   (NP)  9/52 
9/52  CB Boom Mike Headset, Telex   (NP) 10/48 
2/44  CB-Boom Or Bust?   (NI)  3/8 
9/49  CB Boom, What It Means To Comm Sales & Service Dealers   3/10 
9/52  CB Brands And To Choose Them   9/30 
7/43  CB Cables, Aluminum Foil-Shielded, Columbus Electronic Cables   (NP) 12/42 

CB Channel Monitor, Model CM-2, EICO   (NP)  8/45 
2/46  CB Coil Cards And Coax Cable, Mura, Inc.   (NP) 11/49 
4/55  CB Expansion From 23 To 40 Channels   (NI)  9/4 
12/24  CB, Factory Installed By Car Makers   (NI)  1/4 
4/32  CB Fuse Service Kit Littelfuse   (NP) 10/49 
4/20  CB Growth Shows In Number Of Licenses Granted   (NI)  7/5 
5/22  CB Hook-Up Cables, RMS Electronics   (NP)  3/55 
10/48  CB Installation Kits, Littelfuse   (NP) 10/50 
6/45  CB Interference Filter, Electronic Specialists, Inc.   (NP)  8/45 
10/46  CB Interference Filter. Model T-30F. Magnavox   (NP) 12/44 
8/46  CB Interference Of N Caused By N Design, Says FCC   (NI)  12/5 

CB Lightning Arrestors, Model LA76, AVA Electronics   (NP)  4/53 
CB Low-Pass Filter, Model LP-7, Siltronix   (NP)  3/55 
CB Microphone Connectors, Mura Corp.   (NP)  3/53 

6/43  CB Microphone, Noise-Cancellation, Model Trucker II, Astatic Corp... (NP)  8/44 
10/51  CB Mount, Magnetic, Cornell Dubilier Electronics   (NP) 12/42 
7/44  CB Noise Suppression Filters, Sprague Products   (NP)  4/54 
1/25  CB Noise Suppression Filter, Type OX1-600, Sprague Products   (NP)  7/43 
4/55  CB Power Meter & VSWR Bridge, Antenna, Inc   (NP) 11/54 
12/45  CB Power Mike, Model DX-120, Mura Corp.   (NP)  5/45 
9/50  CB Power Supplies, Servicing   1/26 
11/51  CB Power Supply, Mobile-Model 13-110, Breaker Corp.   (NP)  4/52 
10/50  CS' Preamplifier, Extender Model, Chemtronics   (NP) 10/46 
10/10  CB Radios, Cobra To Pay Insurance & Shipping Charges   (NI)  1/6 

CB Radio Connectors, Har-Cor International   (NP)  3/50 
CB Radios, Magnavox To Produce For E. F. Johnson   (NI)  1/6 
CB Replacement Components, Mallory Products   (NP)  8/44 

6/23  CB RF Power Circuits, Troubleshooting & Tuning   5/26 
4/56  CB Sales In 1976 Predicted To Be $1.3 Billion   (NI)  2/6 
4/54  CB Service Monitor, Model CB-27-E, McGraw-Edison   (NP) 11/47 
1/34  CB Servicing, Test Equipment   10/28 
11/48  CB Signal Generator, Model 2040, B&K Precision   (NP) 11/46 
1/39  CB Squelch & RF/IF Stages, Troubleshooting   6/28 
6/44  CB Test Set, Model 980, Logimetrics   (NP) 11/48 
9/49  CB Theft Prevention Methods & Equipment   7/22 
5/36  CB Transceiver Mounting Bracket, Model CB B-9, Mura Corp   (NP) 11/51 
11/54  CB Transceiver, Mobile, RCA Model 141'100 Co-Pilot   (NP)  4/51 
11/10  CB Transceiver, Models 14T300 And 147301, RCA   (NP) 11/48 
7/34  CB Transceiver. Model M-5023, Zodiac Communications   (NP)  8/44 
11/47  Class D CB Rules & Regs   3/30 
6/44  Coax Switch, Kris, Inc   (NP)  4/54 
2/20  Communication Clubs, How Communication Shop Should Handle   2/12 
2/14  Communications & Marine Electronics, How Service Sells, 

Destin Electronics   3/22 
Directory Of CB Manufacturers & Marketers   6/34 

2/29  Dummy Antenna Load, Model 4250, Coaxial Dynamics   (NP) 11/52 
1/9  E. F. Johnson CB Radio To Be Installed In New Ford, Lincoln-
2/25  Mercury Cars   (NI)  6/4 
3/6  EICO Re-Enters CB Market   (NI)  5/4 
8/31  Electronic Gear Soaked By Rain Or Flooding. How to Restore   2/12 

End Of CB Boom Predicted By Pathcom President   (NI)  7/4 
10/24  FCC's P.O. Box Numbers To Speed Up Processing Of Licenses   (NI)  6/2 
10/9  FCC Starts New CB License Procedure   (NI)  6/4 
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FM 2-Way Mobile Radio—GE MVP Line   (NP)  2/41 
Growth Of 2-Way Radio Industry, 1965-1975   (NI)  9/4 
Hallicrafter Bought By Breaker   (NI)  4/8 
Higginbotham To Recommend To FCC CB Channel Expansion   (NI)  3/4 
Mobile Extension Speaker, Model 417-500, Kris, Inc.   (NP)  6/43 
Mobile 2-Way Radio, Model M1COM—HF-SSB, Motorola   (NP)  2/44 
Motorola, RCA, GE, Panasonic, Hitachi & Superscope Announce 
Entry Into CB   (NI)  3/4 
Nationwide Emergency Channel Designated By FCC   (NI)  4/9 
PC-76—Schedule Of Events   3/21 
PC-76 Wrapup, Coverage Of Las Vegas CB Show   6/8 
Portable Field Telephone   (NP)  5/45 
Quick-Disconnect Connector, Breaker Corp.   (NP)  4/51 
Regulated DC Power Supply, Model 73-R, LAPP Company   (NP) 11/48 
Remanufacturing Programs For 23-Channel CB   (NI)  10/6 
RFI-Suppressing Conductors & Cables, Capcon, Inc.   (NP)  6/43 
RF Pre-Amplifier, Communication Power, Inc.   (NP)  7/44 
RF Spectrum, Analysis Of   1/28 
Safety & Special Service Communications   4/34 
Scanning Monitor Display, RCA   (NP)  2/43 
Semiconductor Replacement Kit For CB, Raytheon   (NP)  9/50 
SWR Bridge/RF Output Meter, Model SWR-2, Siltronix   (NP)  3/51 
Synthesized CB-Troubleshooting   3/17 
Telephone Customers Can Install Own Phones Without Fee to 
Telephone Company   (NI)  5/6 
Telephone System, Cordless, Model 500, Gutzmer International, Inc.  (NP)  8/44 
Termination Wattmeter, Bird Electronic Corp   (NP) 11/46 
Training Program For 2-Way Servicers. E. F. Johnson   8/27 
TV Interference Filters For CB, Model AV-800   (NP) 12/45 
Winegard Enters CB Antenna Field   (NI)  5/6 

MEDICAL ELECTRONICS 
Defibrillator Servicing   12/28 

MERCHANDISING 
Crystal Display, Self-Service, U.S. Crystal Co.   (NP)  4/53 
Equipment Display System (For Stereo, etc.), Garcy Corp.   (NP)  6/44 
Flexible Outlet System, ITE Imperial   (NP)  6/42 
NEWCOM '76, Coverage Of   7/10 
Store Signs, Quick-Change, Berloc Signs   (NP) 12/45 

RADIO (Home Broadcast Receivers) 
Detectors In FM Receivers, State-Of-Art Report   7/12 
VLF Receiver, To Monitor WWVB, Spectracom Corp   (NP)  6/43 

SECURITY & SURVEILLANCE SYSTEMS 
Auto & CB Security System, Model 3001, Harcor International   (NP) 12/45 
Burglar Alarm Cable, Belden Corp   (NP)  9/53 
CCTV Camera Mount, Model NM-C, Jerrold electronics   (NP)  6/42 
Proximity Alarm Sensor, GTE Sylvania   (NP) 10/44 
Split Screen Security System, Model SS707, Crest Electronics   (NP)  9/50 
Vehicle Detector. Magnetic Model 110, Mountain 
West Alarm Supply  (NP) 12/41 

SEMICONDUCTORS (General) 
Semiconductor Bench Assortment, DS10, Workman Electronics  (NP)  4/54 
Silicon Focus Rectifier, Replacement, Electronic Devices, Inc.  (NP)  4/57 

SERVICE AIDS (Including Chemicals & Solder) 
Aerosol Products, Al Friedman, Chemtronics, Says Proposed Ban 
Based On Unproved Theory   (NI)  1/5 
Battery Recharge System, General Electric   (NP)  5/44 
Capacitor/Resistor Service Kits, International Components Corp.   (NP)  8/44 
Case Cleaner, Tech Spray   (NP) 10/44 
Cleaning Kit For Electronic Parts, CARE Laboratories   (NP)  6/45 
Contact Cleaner, CRC Chemicals   (NP)  6/42 
Invisible Marking For Equipment, Theft-Deterrent, Sanford Corp   (NP)  9/49 
Plastic Grip For Tools, Dip-It-Yourself, Brookstone Company   (NP)  4/52 
Power Surge Arrestor. Wiltronics   (NP)  9/50 
Rechargeable Batteries And Cells, Sealed Lead-Acid, General Electric  (NP) 12/41 
Rectifier Fuses, Littelfuse. Inc.   (NP) 11/49 
Solder, Needle-Fine, Multicore Solders   (NP) 10/49 
Tuner Cleaner/Degreaser, "Big Bath", GC Electronics   (NP) 12/43 
Wire Solder, Copper-Loaded, Multicore Solders   (NP)  7/43 

SERVICING TECHNIQUES (General) 
Oscilloscope Course Of Instruction, Philips Instruments   (TA)  3/47 
Oscillator, Troubleshooting A Dead One   10/32 
Power Supply, Troubleshooting With A Scope   12/31 

SHOP EQUIPMENT 
Panel Meters, Weston Instruments   (NP)  3/52 
Soldering Station, Weller MP Model   (NP)  2/41 

TELEVISION (Color) 
Beat & Hash Interference In Picture, Magnavox T998 Chassis   (TD)  6/38 
Beat Pattern In Picture, RCA CTC68 Chassis   (TD)  8/41 
Bending and/or Hum Bars In Picture, Zenith 19GB1 Chassis   (TD)  7/36 
Black Shadow On CRT, Magnavox Color TV Chassis 1989   (TD)  1/25 

You 
CAN BE 
SURE 
MORE TIMES IN 
MORE CIRCUITS 
WITH SENCORE 
DIGITAL 
MULTIMETERS 

NJ c C:11=1 
A NEW BREED OF DVM's 
BACKED BY 25 YEARS OF 
ALL AMERICAN CRAFTS-
MANSHIP, WITH SIX EX-
CLUSIVE  FEATURES, SO 
YOU CAN BE MORE SURE, 
MORE OFTEN   
AND ALL WITH HI & LO 
POWER OHMS FOR MEAS-
URING ACCURATELY IN 
SOLID STATE CIRCUITS. 

O V . 3 5 

NV  OS  .11110 API  ,CY 

DVM35  $134 
3 digit LED display, 
1% DCV accuracy, 

battery or AC operated 

B ONE THIRD LESS CIRCUIT LOADING to make 
you sure that you are affecting the circuit being 
tested as little as possible for more accurate measure-
ments.  Sencore digitals are 15 megohm, others are 
10 megohm. 

/ /  Mil 2000 DCV range to make you sure that you can 

measure TV boost volts, scope voltages, medical 22S equipment, etc.  Other digitals stop at 1000 volts. 
High voltage probe extends measuring capabilities to 

,  50 KV. 

lil PROTECTED INSIDE AND OUT so you can be 
sure that your meter is working and not in the repair 
shop.  Drop it from 10 feet, apply 1000 volts over-
load and even apply volts on ohms accidentally and 
Sencore digitals keep right on working. 

15 
MEG 
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Brightness Control Affects Height Of Raster, RCA CTC68 Chassis   (TD) 
Broadcast Controlled L:olor TV, GE, Part 1   
Bu n Heard As Receiver Is Turned Off, Magnavox T985   (TD) 
Color Fidelity Poor-Color Smeared—Absence Of Service Set-Up 
Line. Zenith 25FC45   (TD) 
Color TV Modules, Replacement, PTS Electronics   (NP) 
Color TV Sales, RCA Says 45 % Are Replacements   (NI) 
Discrete AGC In Solid-State Color TV   
Divider Networks. GTE Sylvania   (NP) 
Fuse Replacement 3 Amp Admiral Chassis K20. M20. M25   (TD) 
GE's Broadcast Controlled Color System, Part 2   
GE Color Television For 1977   
Green Cast To Picture During Warmup. Magnavox T991 Chassis   (TD) 
GTE Sylvania Color TV 1976   
GTE Sylvania's New 5-Year Warranty On Color Picture Tubes   (NI) 
Hissing Or Static-Type Noise In Sound, Admiral M10 Series   (TD) 
Hor zontal Output Tube, Repeated Failure, Sylvania Chassis 016   (TD) 
Horizontal Output Transistor, Repeated Failure, All Admiral All-Solid-
State Color Chassis   (TO) 
Horizontal Scan Incorrect, Or Loss Of Raster—Magnavox Chassis T995 (TO) 
Horizontal Sync Instability During Warmup. Magnavox 1960/966 
Chassis   (TD) 
Horizontal Sync Loss, Windshield Wiper Effect Zenith 25FC45   (TO) 
Hum In The Sound—Admiral Chassis K10   (TD) 
HV Adjust Has No Effect—Magnavox T995 Chassis   (TD) 
HV-- Pulse Coil Overheats. GE 190B Chassis   (TD) 
Interference In Sound From CB, AM Or FM, Magnavox Chassis 
T9E5/986/991/995/998   (TD) 
Low Brightness, Absence Of Service Set-Up Line, Zenith 25FC45   (TD) 
Magnavox Color TV For 1976   
Magnavox 1977 Color TV Line, 53 % Has All-Electronic Tuning   (NI) 
Module Guide For GE   
Module Guide For GTE Sylvania   
Modules, Remanufacturing By RCA   (NI) 
No Channel Readout On Screen With Star Remote Control—Magnavox 
1995 Chassis   (TD) 
No High Voltage, Horizontal Frequency Problems, Admiral M24, 25, 
30 Chassis   (TD) 
No Raster. Normal Sound—GE MC Chassis   (TD) 
No Raster Or Sound, Admiral M10 Series Chassis   (TD) 
No Sound—Admiral Chassis M10. M20, M24, M25, M30, 1M30   (TD) 
Ph 'co Color TV-1976   
Picture Tube Brightener, Perma Power Model C-611   (NP) 
Picture Tube Brightener, For Sony Trinitron Tube, CR260. TeleMatic . (NP) 

OM MI 

DVM36  $158 
\  3% digit LED display, 

.5% DCV accuracy, 
battery or AC operated 

8/14  Poor Non-Existent Color Sync—Admiral Chassis M10   (TD)  92//3348 
10/37  Pincushion Circuits In Color TV And How To Troubleshoot   

5/40  Poor Reception, Low VHF Channels, With Built-In Antenna, Magnavox 
Color TV Chassis T985/986   (TD)  1/25 

4/47  Power Supply Transformers Available For GE "M" Series, Removal & 
3/54  Installation  (TD)  1/24 
1/6  Pulsating Audio, Raster Flashing, Admiral M10 Chassis  (TD) 

12/10  Quasar's "Super Module" Color TV 1977—Part 1   111//2242 9/8 
8/45  Quasar's "Super Module" Color TV 1977—Part 2   
3/48  Raster Darker On Left Side Admiral M10 Chassis   (TD)  7/36 
9/20  Raster, Intermittent Loss Of. Sylvania E06/E08 Chassis   (TD)  7/38 
10/16  Raster & Picture Slow To Appear After Turn-On Admiral M24. 
10/37  M25 & M30 Chassis   (TD)  7/36 
1/14  Raster Pulls In As Brightness Is Increased—Admiral Chassis 1M3OB  (TO)  5/40 
12/5  Raster Shifts Up Or Down After Warmup, Magnavox T982 Chassis ..  (TD)  7/38 
6/38  Raster. Video & Sound Missing, Admiral K8 Chassis   (TD)  8/41 
5/40  RCA Color For 1977 (NI)  114/1/84 

TVRecall Of Zenith Color Not Necessary    
7/38  Reduced Brightness Or No Raster. All Zenith "G" Line Color Chassis   (TD) 10/37 
5/40  Remote Control, One Chip Module, Magnavox Color TV T995 Chassis   (TD)  1/25 

Remote-Control System Does Not Function. Zenith Space 
6/38  Command 1000 Systems   (TD)  7/36 
4/46  Repeated Failure Of Y1141 On Buffer Module—Admiral Chassis MC   (TD)  3/48 
3/48  Resistor Overheating In 75 Volt Power Supply, Admiral M25 Chassis   (TD)  1/24 
2/39  Self-Adjusting Color Is Feature Of GE, RCA & Sylvania Color TV 
2/38  For 1977  (NI)  7/4 

Sound IC Failure—Admiral Chasis 3M20  (TD)  3/48 
6/38  Snow, Loss Of Color Sync, Hum In Sound—Admiral Chassis M10  (TD)  1/24 
4/47  Spot Burned In Center Of Picture Tube, Magnavox 
2/34  1981/982/987 Chassis   (TD)  8/41 
6/4  Vertical Retrace Lines At All Brightness Levels GE 1908 Chassis   (TD)  2/39 
1/22  Vertical Scan Troubles, Magnavox 1995   (TD)  7/38 
2/33  Vertical Sweep And Sound Missing—Admiral M10 Chassis   (TD)  5/40 
1/4  Video Amplifier Servicing For Solid-State Color TV   6/12 

White Stripe Down TV Screen, Magnavox Chassis T995   (TD)  6/38 

TELEVISION (General) 
2/38  Adjacent-Channel Interference GE Chassis MB-75   (TD)  4/47 
2/39  Color Picture Restorer, Nu-Color, Oneida Manufacturing Co.   (NP) 11/46 
6/38  Giant-Screen Home TV By Muntz   (NI)  2/6 
3/48  High Pass Filter Matching Transformer, Model RMS 2600F, 
1/21  RMS Electronics   (NP)  4/56 
2/42  High Pass Interference Filter, RMS Electronics   (NP)  6/43 
10/44  Indiana Regulation Of TV/Radio Servicing—Part 1   5/32 

2/39 

DVM32  $198 
3% digit LED display, 
.5% DCV accuracy, 

battery or AC operated 
with automatic battery saver 

1;0  IS BATTERY SAVING FEATURES WHEN INS-
ocuo  TRUMENT IS NOT IN USE so you can be sure 
PUSH  that your meter will be ready the next time you 
11/1  need it.  Push the button on the probe on the 

DVM35 and DVM36 and only then do you start drawing cur-
rent from your battery. An automatic patented circuit does the 

same job for you automatically when you apply voltage to the 
DVM32. The DVM38 is AC operated. 

it  <Z‘,(,  E l 10 DAY FREE TRIAL to be sure that Sencore 
(ligitals are all that we say they are. Simply march 

‘4 ,=" into your Sencore distributor and ask for a free trial 
4 04,.  or pay cash with a promise of a 10 day money back 
guarantee, if not 100% satisfied. Or, write Sencore, and we will 

see that our distributor contacts you. 

)  Air  

100 % 
P4A1)E 
IIKAff 

V OLTS  O H MS  A MPS 
Of•  •C  PVID 1.014 .  DC  AC 

I 
- -  - 

2,11  r.  •  ea.   .00  aoor  • , 

1  1 -1  I T 
DVM38  $348 
%3 digit LED display,  
.1% DCV accuracy, 

AC operated, auto-ranging, 
auto-zero, king size pushbuttons 

1111 100% MADE RIGHT LIFETIME GUARANTEE 

so you can be sure your meter was made right.  If 
at any time you discover that a Sencore DVM was 

:•-'" not made right, Sencore will make it right, parts and 
E Gu e  labor free of charge, for the lifetime of the product. 

Plus other "make sure" features such as - direct reading with no 
paralax error  - no effect from magnetic fields such as motors & 
RF fields  - lab accuracy with high resolution  - auto-polarity 
auto-zeroing and auto-ranging on the DVM38 . . . and you can 
see why you can be sure more times, in more circuits, than with 
any other multimeter on the market today — and for less money 
than old fashioned analog meters. 



Observing TV Waveforms   5/10 
Picture/Sound Absent, GTE Sylvania Chassis E08   (TD)  4/46 
Power Supply Troubleshooting TV   12/14 
Projection TV, Projection Electronics   (NP) 10/48 
RCA Closes Down Last Receiving Tube Plant   (NI)  4/8 
RCA Sell Receiving Tube Operation To GTE Sylvania   (NI)  5/4 
Remanufactured TV Modules, RCA's New Program   9/42 
Remote Control, All Channels, Model TRC-82, Jerrold Electronics   (NP) 11/46 
RF Modulator, Model RFM-26, Crest Electronics   (NP)  5/44 
Sync Separator/Noise Limiter Troubleshooting   7/28 
TV Servicing, Past, present, Future, On MIT Study   4/14 
TV Tube Warranty Expiration Date Codes-1975-76   4/33 
Vertical Sweep Absent, GTE Sylvania Chassis E08   (TO)  4/46 
Video Channel Monitor For CCTV, Model VCM-4924, Blonder-
Tongue, Inc.   (NP)  4/56 
Video Game, 4-In-1, Channel Master Corp.   (NP) 10/44 
Zenith's New Picture Tube Introduced   (NI)  5/6 

TEST INSTRUMENTS 
Audible Circuit Tester, Western Technical Products   12/41 
Audio Generator, Model LAG-120, Leader Instruments   (TR)  4/49 
CB In-Line Tester, Model 388, Hickok   (TR)  8/42 
CB Servicemaster, Model 1040, B & K Precision   (TR)  3/46 
Color Bar Pattern Generator, Model ATC-10, American Technology ... (TR)  3/46 
Color Bar Pattern Generator, Model 431, Simpson Electric   (TR)  4/49 
Color Bar Pattern Generator, Model 432, Simpson Electric   (NP)  2/45 
Communications Counters, Models 6241A, 6242A, 6243A, Systron-
Donner Corp   (NP) 10/49 
Communications Service Monitor, Model 109, Lampkin   (TR)  8/42 
Counter/Timer, Model 5500B, Ballantine Laboratories   (TR)  4/49 
CRT Tester Adapter For Sony Trinitron Tubes, Coletronics, Inc.   (NP)  2/46 
Digital Color Bar Generator, Model 388, EICO Co   (NP) 10/47 
Digital Multimeter, Autoranging, Model 465A&D, Simpson 
Electric Co.   
Digital Multimeter, Ballantine Model 3026A   
Digital Multimeter, Model 3465B, Hewlett-Packard   
Digital Multimeter, Model 8030A, Fluke   
Digital Multimeter, Model 7003, Systron-Donner   
Digital Multimeter, Miniature, Model 248, Data 
Precision Corp.   12/41 
Digital Multimeter, Portable Model 2100A, Dana   12/39 
Digital Multimeter, Portable, Model DVM36, Sencore   (TR) 10/38 
Digital Multimeter, Portable, 3-Digit, Model DVM35, 
Sencore   (TR)  3/47 

(NP) 11/52 
(NP)  2/41 

12/42 
(TR) 11/44 
(TR)  4/49 

Digital Multimeter, Portable, Model 7003, Systron Donner   (TR) 12/38 
DMM Autoranging Model 3476B, Hewlett-Packard   (TR)  6/40 
DMM/Counter/Mini-Scope, Model PS915A/975A, V-Data   (TR)  9/44 
DMM, 31/2 Digit, Portable, Model 175, Data Precision   (TR)  9/46 
FET Volt-Ohmmeter, Model 64, Triplett Corp.   (NP) 10/47 
FM Deviation Meter, Bi-Tronics   12/44 
Function Generator, AE Corp   (NP) 11/53 
Frequency Counter, Model LDC-821S, Leader Instruments   (TR)  7/40 
Frequency Counter, Model WO-752A, VIZ Mfg. Co.   (NP) 10/46 
High-Voltage Test Probe, Model 4242, ITT Pomona Electronics   (TR)  5/43 
IC Sweep/Function Generator, Model 390, Eico Instruments   (NP) 11/50 
Oscilloscope Adaptor, Dual-Trace, RCA Model 541A   (TR)  1/33 
Oscilloscope, Dual-Trace, B & K Precision, Model 1471   (NP)  2/43 
Oscilloscope, Dual-Trace, 15-MHz, Philips Instruments   (TR)  4/48 
Oscilloscope, 150 MHz, Portable, Model PM3265E, Philips 
Instruments   (NP) 11/50 
Oscilloscope, Dual-Trace, Tektronix, Model T922   (TR)  2/40 
RCA Sells Test Instrument Business To VIZ   (NI)  3/6 
Resistance Selector, Portable, Ohmite Co   (NP) 11/51 
RF Power Meter, Model LPM-880, Leader Instruments   (TR)  3/46 
RMS Measurement Probe, Non-Linear Systems, Model 
RMS-10   (TR)  1/33 
Semiconductor Tester, Model 510, B&K Precision   (TR)  4/48 
Semiconductor Tester, Model 530, MK Precision   (TR)  7/41 
Sweep/Marker Generator, Model LSW-333, Leader Instruments   (NP)  2/43 
SWR Power Meter, Model LPM-885, Leader Instruments   (NP)  3/50 
Transistor/FET Tester, Model TF40, Sencore   (TR)  6/41 
Transistor Tester, B&K Model 520   (TR)  1/32 
Transmitter Monitor, Electronic Specialists, Inc   (NP)  4/51 
Triggered, Wide-Band Oscilloscope, Model 4551, Simpson Electric   (TR)  5/42 
TV Signal Indicator, Levelite, Jerrold Electronics   (NP)  2/44 
Volt-Ohm-Milliameters, Model SP-60, SP-70, SP-80, A.W. Sperry   (NP)  2/45 
Volt-Ohm-Milliameter, Model WV-518B, VIZ Instruments   (TR)  7/40 
Volt Ohmmeter, Autoranging, Model PM2514, Philips Instruments   (TR) 12/44 
VOM-With 50 Ranges, Model 60NA, Triplett Corporation   (NP) 11/46 
Wattmeter, Four Ranges. Model 85, Coaxial Dynamics   (NP) 10/49 

TOOLS 
Cable Cutting Tool, P.K. Reuses, Inc.   (NP)  5/46 
Cable Installation Tool System, Blonder-Tongue   (NP)  3/52 
Cable Stripping Tool, Utility Tool Co   (NP) 11/53 
Coax Cable Stripper, Utility Tool Corp   (NP) 11/47 
Desoldering Vacuum Tool, Conseil   (NP)  6/42 
Ground Tester, Model 317, Butrick Manufacturing Co   (NP) 11/51 

VIZ 

Solid Value 
Solid Performance 
The All-Solid-State VIZ if Signal Generator 

WR-50C 
$117.00 

Introducing the all-new WR50C, with all the functions 
and proven performance of the famous WR508, and 
more. 

• Rugged, stable FET amplifier 

• Tuneable from 85 kHz to 40 MHz (fundamental) 

• 455 kHz and 10.7 MHz sweep output 

• Built-in modulation plus crystal oscillation circuit 

\IIZTest 
Instruments Group 
of VIZ Mfg. Co. 
335 E. Price St. 
Phila, PA 19144 Formerly 

6683  Instruments 
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IC Extractor Tool, Air-Vac Engineering Co   (NP)  4/52 
IC Extractor Tool, Edsyn, Inc.   (NP)  6/44 
Maintenance Tool For Stripping & Cutting, Hollingsworth   (NP) 10/49 
PCB Inspection Lamp, Hampton Manufacturing Co   (NP)  5/45 
Soldering Aids, Hunter Tools   (NP)  5/45 
Soldering Gun, Model GT, Weller   (NP)  3/54 
Soldering Iron Belt Carrier Wahl Clipper   (NP)  5/44 
Soldering Iron, Pencil/Type, Model WP-25, Weller-Xcelite   (NP)  4/51 
Stap e Tacker, Electromatic Model ET-20   (NP)  2/41 
Table-Vise, Vacuum, Edsyn, Inc.   (NP) 10/46 
Tool Case, Weller-Xcelite   (NP)  7/43 
Tool Kit, All-Weather, Jensen Tools   (NP)  5/44 
Tool Kit & Case, Xcelite   (NP)  5/46 
Tool Organizer, Platt Luggage   (NP)  2/42 
Wire Stripper, Hand Model, Alpha Wire Corp   (NP)  4/53 

VIDEO RECORDERS 
Magnetic Tape Home Player/Recorder Abandoned By RCA   (NI)  1/5 
Quasar Will Enter VTR Field In 1977   (NI)  8/4 
Transmission & Storage System For TV Programs   (NI)  4/9 
VTR-Caused TV Jitters. Curing Of   4/24 

AFTICLE TITLE INDEX 
Aud o Output Defects In Car Radios   6/23 
Car Radios, Recurring Failures In   1/34 
Car Tape Players, How to Deal With Oft-Brands   1/39 
Carrry-In TV Servicing—Passing Fad or Established Trend   1/9 
CB Brand Decision   9/30 
CB Manufacturer/Marketer Directory   6/34 
CB Theft Prevention Methods & Equipment   7/22 
Class-D CB Rules & Regs—A Guide   3/30 
Color TV Module Guide, General Electric   1/22 
Color TV Module Guide, GTE Sylvania   2/32 
Comm Bonanza—What It Means To Comm Sales & Service Dealers   3/10 
Common Car Tape Faults   2/20 
Controlling Your Business Cash   2/29 
Cur ng VTR-Caused TV Jitters   4/24 
Delco's State-Of-The Art For '76   5/36  
Detectors in FM Receivers—A State Of The Art Report   7/12 
Discrete AGC In Solid-State Color TV   12/10 
Electronic Service Association Conventions-1976   11/38 
Financial Statements Made Easy—Part 1   8/31 
Financial Statements Made Easy—Part 2   10/24 
GE's "Broadcast-Controlled" Color System—Part 1   8/14 
GE's "Broadcast-Controlled" Color System—Part 2   9/20  
GE Color TV For 1977   10/16 
GTE Sylvania & Philco Color TV 1976   1/14 
How To Deal With Communications Clubs    2/12 
How To Sell Auto Entertainment Electronic Products In Topeka— 
Or Anywhere Else   11/10 
Intro To Defibrillator Servicing   12/28 
Magnavox Color TV 1976 (1991/T995)   2/34 
NEVIICOM '76 Wrap-Up   7/10 
No se & Noise Figure   12/24 
"Non-Audio" Sources Of Distortion In Car Radios   7/34 
Observing IV Waveforms    5/10 
PC- '76 Schedule Of Events    3/21 
PC- '76 Wrap-Up   6/8 
Pincushioning In Color TV Receivers   9/34 
Quasar's "Super Module" Color TV—Part 1   93/48 
Quasar's "Super Module" Color TV—Part 2   11/22 
RCA Color 1977   11/14 
Regulation Of Radio/TV Servicing In Indiana—Part 1   5/32 
Regulation Of Radio/TV Servicing In Indiana—Part 2   8/22 
"Remanufactured Modules"—A Solution To Future Availability    9/42 
RI Spectrum, Characteristics & Uses   1/28 
Safety & Special Service Communications   74//2384 
Schedule Of Convention Events (NESDA)   
Scope That Power Supply   12/31 
Service Sells Comm & Marine Electronics   3/22 
Servicing CB Power Supplies    1/26 
Servicing Solid-State Color TV Video Amplifiers   6/12 
Siring Up TV Antenna Gain   4/32 
Techniques For Simple Home Antenna Installations   4/20 
Test Equipment For CB Servicing   10/28 
Tools & Procedures For Auto Electronics   2/14 
Training For Two-Way Communications Servicers—E. F. Johnson's 
Approach   8/27 
Troubleshooting & Tuning CB RF Power Circuits   5/27 
Troubleshooting CB Squelch & RF/IF Stages    6/28 
Troubleshooting CB Transceiver Audio   2/8 
Troubleshooting The Dead Oscillator   10/32 
T-oubleshooting Sine Separator/Noise Limiters   7/28 
T•oubleshooting Synthesized CB   3/17 
Tibe Warranty Expiration Date Codes   4/33 
TV Antenna Preamps   5/22 
TV/CB/Auto Electronic Service Stations Tomorrow's Super Blend 
Fpr Consumer Electronic Servicers?   2/25 
TV Power Supply Troubleshooting   12/14 
TV Servicing—Past, Present, Future   4/14 
Vest° TV: 28 Years Of Quality, Not Price   10/11 

iiNad  WO_ 
Winegard Introduces 
0••1, 

old-Star: Rugged High 

Performance Line Of 

Antennas And Preamps 

.0,0•51AIR 
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new BaC11-01; if 

8 pages, 11'/2" x 17" 
newspaper 

Here's info to make dough, for YOU! Direct 
from VVinegard 4 times a year. Facts and ideas 

about your TV antenna systems business. Val-

uable and Exclusive. 

YOU 

GET: 

• New product announcements. 

• Technical articles by engineers. 

• Solutions to Problems. 

• Product installation applications. 

• "How To..." Features. 

• Promotional and Ad Ideas. 

• Selling Tips, and more! 

The VVinegard Dealer News is written for you, edited for 
you, published for you—and will be sent direct to you, four 
times a year. 

It's packed with facts, loaded with vital technical informa-
tion, full of valuable information about product application, 
installation problem-solving, and articles relating specifi-
cally to your business. 

Any one issue will be worth more than the low subscrip-
tion price of all four quarterly 1977 issues. We guarantee 
it—if you don't agree, we'll cancel your subscription and 
refund your money. Just $2.00 covers all costs—printing, 
handling, mailing direct to your home or business address. 

Don't miss an issue—mail the coupon and payment right 
now—today! 

WI NEG AR D 3000 Kirkwood St. 
C C)  M  P A N  V Burlington, Iowa 52601 

Sounds good! Here is my $2.00 (Make checks payable to 
Winegard Company) for the four 1977 issues of the 
WINEGARD DEALER NE WS. 

Below is my D Business address  E Home address 

Name   

Your Company   

Street   

City  State  Zip   

Distributor   

...for more details circle 127 on Reader Service Card 

JANUARY 1977, ELECTRONIC TECHNICIAN/DEALER / 27 



An Extraordinary Offer 
to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
for a limited time only you can obtain 

THIS 

WITH 
GIANT  CET License Handbook trly 49 448-Page  TRIAL 

MEMBER-
SHIP 

M ay we send you these helpful new 
books as described on the facing 

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

These are quality hardbound vol-
umes, especially designed to help you 
increase your know-how, earning pow-
er, and enjoyment of electronics. 
These handsome, hardbound books 

are 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-fl, industrial electronics, communi-
cations, engineering-you will find 
Electronics Book Club will help you. 
With the Club providing you with 

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

How You Profit from Club Membership 

This special offer is just a sample of 
the help and generous savings the 
Club offers you. For here is a Club de-
voted exclusively to seeking out only 
those titles of direct interest to you. 
Membership in the Club offers you 
several advantages. 

1. Charter Bonus: Take "CET LI-
CENSE HANDBOOK" . . . publish-
er's list price $12.95 . . . for only 490 
with your Trial Membership. 
2. Guaranteed  Savings:  The  Club 
guarantees to save you 15% to 75% 
on all books offered. All books are of-
fered at low Member prices (plus a 
small shipping charge). 

3. Continuing Bonus: If you continue 
after this trial Membership, you will 
earn a Dividend Certificate for every 
book you purchase. Three Certificates, 
plus payment of the nominal sum of 
$1.99, will entitle you to a valuable 
Book Dividend which you may choose 
from a special list provided members. 
4. Wide Selection: Members are an-
nually offered over 50 authoritative, 
new books on all phases of electronics. 

5. Bonus Books: If you continue in 
the Club after fulfilling your Trial 
Membership, you will receive a Bonus 
Dividend Certificate with each addi-
tional Club Selection you purchase. 
For the small charge of only $1.99, 
plus three (3) Certificates, you may 
select a book of your choice from a 
special list of quality books periodical-
ly sent to Members. 

6. Prevents You from Missing New 
Books: The Club's FREE News gives 
you advance notice of important new 
books . . . books vital to your con-
tinued advancement. 

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

How the Club Works 
Forthcoming selections are described 

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

Limited Time Offer! 
Here, then, is an interesting oppor-

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

To start your Membership on these 
attractive terms, simply fill out and 
mail the postage-paid airmail card to-

day. You will receive "CET LICENSE 
HANDBOOK" for 10-day inspection. 

SEND NO MONEY! If you are not 
delighted, return it within 10 days 
and your Trial Membership will be 
cancelled without cost or obligation. 
Electronics Book Club, P.O. Box 10, 
Blue Ridge Summit, Pa. 17214. 

Typical Savings Offered Club 
Members on Recent Selections 
Master Tube Substitution Handbook 

List Price $8.95; Club Price $3.95 
Transistor Ignition Systems 

List Price $8.95; Club Price $5.95 
Master Transistor Substitution Handbook 

List Price $11.95; Club Price $5.95 
Practical Solid-State DC Power Supplies 

List Price $9.95; Club Price $6.95 
106 Easy Elec. Proj./Beyond the Transistor 

List Price $8.95; Club Price $5.95 
Understanding/Using Mod. Signal Gen. 

List Price $9.95; Club Price $4.95 
Understanding/Using Mod. Elec. Srycg. 
Test Equip. 

List Price $8.95; Club Price $4.95 
Photo/Symptom Guide/Solid-State Color 
TV Tbis. 

List Price $8.95; Club Price $4.95 
Color TV Trouble Factbook 

List Price $9.95; Club Price $4.95 
Master Hdbk. Digital Logic Applications 

List Price $11.95; Club Price $7.95 
CBer's Handybook of Simple Hobby Prjts. 

List Price $6.95; Club Price $3.95 
CB Radio Schematic/Servicing Manual 1:4 

List Price $8.95; Club Price $4.95 
Modern Electronics Math 

List Price $12.95; Club Price $8.95 
Modern Guide to Digital Logic 

List Price $9.95; Club Price $5.95 
Impedance 

List Price $8.95; Club Price $5.95 
Build Your Own Working Robot 

List Price $8.95; Club Price $5.95 
TV Schematics: Read Between the Lines 

List Price $8.95; Club Price $4.95 
Tblshg. with the Dual-Trace Scope 

List Price $8.95; Club Price $4.95 
Switching Regulators & Power Supplies 

List Price $9.95; Club Price $5.95 
OP AMP Circuit Design & Applications 

List Price $9.95; Club Price $5.95 
Build-It Book/Min. Test/Msrmt. Instr. 

List Price $7.95; Club Price $4.95 
Electronic Conversions. Symbols/Formulas 

List Price $8.95; Club Price $4.95 
Microprocessor/Microprograming  Hdbk. 

List Price $9.95; Club Price $5.95 
Digital/Logic Electronics Handbook 

List Price $9.95; Club Price $6.95 
Master Hdbk. 1001 Pract. Elec. Circuits. 

List Price $12.95; Club Price $7.95 

SEND NO MONEY! Simply fill in and mail postage-paid Airmail card today! 
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Sti101 90  
AN All IN O 1CIRONIC TICHNE STUDY  

• 448 pages 
• 381 illustrations 

• Handsome, hardbound volume 

H ere's the most authoritative C.E.T. 
study guide yet! It's better than ever 
—completely revised and thoroughly 
up-to-date, and now including study 
guides for all six available options! 
It's written for technicians, and is in-
tended as a review for anyone prepar-
ing for a C.E.T. (Certified Electronics 
Technician) exam (television, audio, 
industrial, medical, communications, 
or MATV), a state or local license 
exam, or a job-entry exam. The ma-
terial is arranged logically for mini-
mum study time and maximum reten-
tion; each Chapter includes questions 
and answers for ease in learning and 
self-testing. 

The first Chapter explains the basic 
requirements for passing the exams, 
which are given by the National Elec-
tronics Association (N.E.A.). Then 
comes a review of simple, basic elec-
tronic circuits, and a painless "mini-

Preparing for the CET Exam 
Basic Electronic Circuits 
Basic Circuit Meth 
Electronic Circuits 
Amplifiers. Detectors and Oscillators 
Signals and Waveforms Used in 
Electronics 

Antennas and Transmission Lines 
Electronic Test Equipment and Its Use 
Solid-State Devices 
Components Used in Electronics 
Monochrome Television Circuits 
Color Television 
Waveform Analysis 
Sample CET Examination 
CET Audio Option 
CET Industrial Electronics Option 
MATT Option 
Communications Option 
Medical Option 

onsumer Electronics 
and MATV & Audio Options 
A completely revised study guide to more money 
and prestige through C.E.T. certification . . . 
featuring the first coverage of the medical, com-

munications; and MATV systems exams! 

course" in basic circuit math—no dif-
ficult math is required. To prepare you 
for specific test questions, various 
common electronic circuits are clearly 
and fully explained: filters, resonant 
circuits, differentiators, etc. One Chap-
ter is devoted to amplifiers, detectors, 
and oscillators. Next, anticipating the 
C.E.T. exam's RF questions, a meaty 
Chapter tells how AM, FM, and TV 
signals are shaped up and shipped out 
by modulators and transmitters. This 
makes the book extremely practical as 
a day-to-day reference volume as well 
as a study guide. 

Systematically, the text takes you 
through antennas and transmission 
lines, electronic test equipment and its 
use, solid-state devices like diodes, 
transistors, MOSFETs, and four-layer 
devices, the use and application of 
common  circuit  components,  basic 
monochrome and color TV theory, and 
troubleshooting. There's a complete 
guide to waveform analysis and its 
use in TV and electronic troubleshoot-
ing. You'll find this information price-
less for day-to-day servicing—you'll 
refer to it again and again. A sample 

exam, which will serve as a dry run 
for the C.E.T. exam, is included to 
help you know when you're ready for 
the real thing! 39 pages long, it's com-
plete with a sample test answer key. 
Then come separate Chapters on each 
of the available options—Audio, In-
dustrial Electronics, MATV, Commun-
ications, and Medical. Each Chapter 
includes all the information needed to 
pass these specialized exams. The com-
munications and Medical Chapters in 
particular are extremely thorough be-
ing, respectively, 53 and 61 pages in 
length. A helpful Appendix contains 
medical terminology and a bibliog-
raphy. An extensive Index enables you 
to locate the subject you need in sec-
onds. 

In brief, here is all the data you 
need to pass the C.E.T. exams and 
qualify as an expert. You get profes-
sional, easy-to-follow technical guid-
ance to help you thoroughly under-
stand each and every question, tech-
nical statement, and multiple choice 
answer . . . of each of the 6 exams! 
448 pps., 381 illustrations. Hardbound. 
Publisher's List Price $12.95. 
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Sencore's Model CB42 CB 
Analyzer —A Special 

Feature-Length Look At 
This Unique, Multi-Function 

Test Instrument By J. W. Phipps 

II The cost- and space-saving ad-
vantages inherent in today's 
state-of-the-art microelectronic 
technology have made it possible 
for test instrument manufacturers 
to design and build test instru-
ments which not only are smaller, 
more rugged, less costly and more 
accurate, but which also are easier 
to operate and interpret. 
Relatively recent advances in 

microelectronic technology also 
have made it possible to combine 
two or more related measurement 
and/or signal-generating func-
tions in one compact, multi-
function test instrument which, in 
many cases, is significantly less 
costly than the discrete, single-
function instruments it replaces. 

And, because many such multi-
function test instruments incorpo-
rate switch-controlled, internal 
interfacing between functional 
sections, they significantly reduce 
or eliminate the 'rats nest' of in-
terconnecting wiring and impe-
dance-matching devices typically 
involved in multi-instrument test 
setups. This means easier, quicker 
and more accurate tests and mea-
surements—which, in turn, mean 
increased technician productivity 
and, therefore, increased profits. 
Sencore's Model CB42 CB Ana-

lyzer is an excellent example of 
such multi-function test instru-
ments. It weighs but 24 lbs., is only 
11 inches high by 14 inches wide 
by 11 inches deep, and costs only 

$895. Yet, it is capable of perform-
ing nearly all of the measurement 
and signal-generating functions 
required for troubleshooting, 
aligning and measuring the per-
formance parameters of 23- and 
40-channel Class-D CB transceiv-
ers—both conventional double-
sideband and single-sideband AM 
types—and with accuracies which 
meet or exceed Class-D CB trans-
ceiver  performance  criteria 
specified by the Federal Com-
munications Commission (FCC), 
as well as related measurement 
criteria specified by the Electronic 
Industries Association (EIA). 
Measurement and signal-gen-

erating capabilities built into the 
CB42 include: 
• RF signal generation (all 40 

FCC-specified CB channel carrier 
frequencies, plus upper and lower 
sideband frequencies) 
• IF signal generation (the en-

tire CB IF spectrum, 375 KHz - 12 
MHz) 
• Audio signal generation 

(three EIA standard test frequen-
cies: 400 Hz, 1000 Hz, and SSB 
two-tone 500 Hz/2400 Hz) 
*Frequency measurement (digi-

tal readout of all frequencies be-
tween 50 Hz and 50MHz, at a 
rated accuracy 50 times better 
than that specified by the FCC, 
plus direct digital readout of % by 
which channel carrier or sideband 
frequency deviates from that 
specified by FCC) 
• RF power measurement (digi-

tal readout of levels between 0 and 
20 watts, average AM carrier or 
SSB PEP) 
• Audio power measurement 

(digital readout of levels between 
0 and 10 watts, calibrated to read 
RMS) 
• Percentage-Of-Modulation 

measurement (digital readout of% 
of positive modulation from 
0-200% and negative modulation 
from 0-95%) 
Supplementing the preceding 

'primary' measurement and sig-
nal-generating capabilities of the 
CB42 are a number of other built-
in or plug-in features which 
further simplify CB servicing. In-
cluded among these 'auxiliary' 
features are: 
• A built-in 50-ohm RF load 

capable of handling 20 watts of RF 
power 
• Built-in, switch-selectable 4-, 

8- and 16-ohm audio loads capable 
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FREQUENCY  COUNTER 
AND DIGITAL READOUT 

h  ,L, 

0 
MU/  NH,  :OFF CH  MOD  WATTS 

C B A N ALYZE - 

Fig. 1—Auto-ranging, 7-digit, LED digital dis-
play provides readout of all CB transceiver 
ch eracteristics measured by CB42, plus frequen-
cies of RF and IF signals generated by CB42. 
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Fig. 2—'DIGITAL READOUT SELECTOR' switch of 
C,342 determines which CB transceiver charac-
teristic is to be measured and read out by digital 
display. In addition, 'RF-IF' position of switch 
provides readout of internal generator output 
frequency. 
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Fig. 3—Eight-position 'RF-IF GENERATOR' 
switch of CB42. 
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• 4—Detent-type channel-selector switch o 
B42 and two-position band-selector switch 
3elow it determine which of 40 CB RF carrier 
irequencies RF/IF generator of CB42 produces. 

of handling 10 watts RMS of audio 
power 
• A built-in 'Scope Adapter' cir-

cuit which reduces the frequency 
of a transmitter's RF output signal 
to corresponding frequencies in 
the 40-480 KHz range, thereby 
permitting the transmitter output 
signal to be viewed on the screen of 
any general-purpose scope with a 
vertical bandwidth of at least 1 
MHz 
• A plug-in 'Dynamic Mike 

Tester' which makes it possible to 
feed the audio output of the CB42 
directly into the microphone of the 
transceiver under test, thereby 
providing a 'performance' test of 
not only the mike but also the en-
tire 'modulating' system of the 
transmitter. The 'Dynamic Mike 
Tester' also can be used to 'substi-
tute test' a suspected defective 
speaker. 
• A  built-in,  pushbutton-

operated 'ETA receiver sensitivity' 
feature which reduces the sen-
sitivity of the audio wattmeter by 
10 dB, thereby eliminating the 
need for a decibel-reading meter 
for performance of EIA receiver 
sensitivity tests. 
• Built-in provisions for opera-

tion from either a standard 115 
VAC source or from a 12 VDC 
(negative ground) source capable 
of delivering 1 amp of continuous 
current. The CB42 is equipped 
with two power cords: one with a 
standard three-prong plug, for AC 
power, and one with a plug that 
inserts into any automotive 
cigarette lighter socket, for opera-
tion from DC. 

DIGITAL READOUT OF ALL 
MEASUREMENTS   

All transmitter and receiver 
characteristics measured by the 
CB42 are displayed on an auto-
ranging, 7-digit, light-emitting 
diode (LED) digital display in the 
upper right quarter of the front 
panel (Fig. 1). 
The electrical characteristic to 

be measured and displayed is 
selected by a nine-position switch 
labeled 'Digital Readout Selector', 
situated below and to the right of 
the digital display (Fig. 2). Five 
LEDs immediately below the 
display—labeled 'MHz', 'KHz', '% 
OFF  CHAN',  %̀MOD',  and 
'WATTS'—indicate the type of 
quantity or characteristic selected 
for measurement and readout. 

(The 'MHz' and 'KHz' LED indi-
cators are controlled by the auto-
ranging circuitry of the digital 
counter.) 
The nine positions of the DIGI-

TAL READOUT SELECTOR 
switch and the electrical charac-
teristic measured and displayed in 
each position are: 
• RF-IF GEN-Frequency to 

which the built-in RF/IF signal 
generator is tuned 
• EXT XTAL-Fundamental 

frequency of whatever crystal is 
plugged into the CRYSTAL 
CHECK socket (bottom center of 
front panel) 
• EXTERNAL  FREQ1500 

LOAD-Frequency of whatever 
signal is applied to the EXTER-
NAL FREQUENCY/500LOAD 
jack (bottom right of front panel) 
• EXTERNAL FREQIl MEG 

LOAD-Frequency of whatever 
signal is applied to the EXTER-
NAL  FREQUENCY/1  MEG 
LOAD jack (bottom right of front 
panel) 
• % OFF CHAN-Percentage by 

which the transmitter RF output 
signal applied to the EXTERNAL 
FREQUENCY/500LOAD jack 
deviates from the corresponding 
channel carrier or sideband fre-
quency specified by the FCC 
• % POS MOD-Percentage of 

positive modulation of the trans-
mitter RF output signal applied to 
the EXTERNAL FREQUENCY/ 
500LOAD jack. (CB42 determines 
this by comparison of the positive 
peaks of the modulation envelope 
and the average carrier level.) 
• % NEG MOD-Percentage of 

negative modulation of the trans-
mitter RF output signal. (Deter-
mined by CB42 in same manner as 
used for positive modulation ex-
cept negative peaks of modulation 
envelope are 'sampled'.) 
• RF WATTS-SSB Peak En-

velope Power (PEP) or average 
AM carrier power of the transmit-
ter RF output signal applied to the 
EXTERNAL  FREQUENCY/ 
50OLOAD jack 
• AUDIO WATTS-RMS power 

of receiver output signal applied to 
the SPEAKER SUB jack (bottom 
right of front panel). (Setting of 
SPEAKER SUB switch, im-
mediately above the SPEAKER 
SUB jack, determines which of 
three built-in audio load impe-
dances the receiver output power 
is measured across-4, 8 or 16 
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ohms—or whether it is measured 
across an 8-ohm external load, as 
is possible in the 'SPEAKER' posi-
tion.) 

RF/IF GENERATOR  

The crystal-controlled RF/IF 
signal generator built into the 
CB42 provides a choice of mod-
ulated or unmodulated output 
signals at all RF and IF frequen-
cies and output levels required for 
servicing both 23- and 40-channel 
double- and single-sideband AM 
CB transceivers. 
The output of the RF/IF genera-

tor is available at a 50-ohm BNC-
type jack labeled R̀F-IF' in the 
lower left corner of the front panel. 
The seven controls which de-

termine the type, frequency, level 
and modulation of the generator 
output signal are grouped to-
gether on the left half of the 
CB42's front panel. 
Selection of one of three avail-

able types of CB or RF signals— 
conventional double-sideband 
(AM), upper single-sideband 
(USB) or lower single-sideband 
(LSB) —or one of five available 
overlapping bands of CB IF sig-
nals is accomplished by an eight-
position switch labeled R̀F-IF 
Generator' (Fig. 3). 

RF Output 

In the three extreme CCW posi-
tions of the RF-IF GENERATOR 
switch—labeled L̀SB', 'AM' and 
ÙSB'—the signal generator oper-
ates in the CB RF frequency spec-
trum (26.965 - 27.405 MHz). 
The frequency of the generator 

RF output signal is selected by a 
detent-type CB channel-selector 
switch (Fig. 4), which controls a 
phase-locked-loop (PLL) tuning 
system that is preprogrammed to 
automatically tune the generator 
to the RF carrier (or sideband) fre-
quency of the selected CB channel. 
(The PLL tuning system is 'factory 
programmed' to tune the genera-
tor to all 40 CB channels presently 
authorized by the FCC, with pro-
visions for 'wiring in' five addi-
tional channels should the FCC 
authorize them.) 
In the 'AM' position of the RF-

IF GENERATOR switch, the 
generator produces a signal whose 
frequency is equal to the RF car-
rier of the selected channel. In the 
(LSB' and ÙSB' positions, the 
generator produces an RF signal 

SPECIFICATIONS AND 
FEATURES 

SENCORE MODEL CB42 
CB ANALYZER 

RF GENERATOR 
FREQUENCY: Crystal-controlled, 40 standard 
Class-D CB channel carrier frequencies 
(26.965-26.405MHZ), selected with detent-
type channel-selector switch of crystal-
controlled, digitally programmed phase-
locked-loop tuning system. (5 additional CB 
channels from 27.415-29.985MHz available 
by additional wiring of channel-selector 
switch.) Switch-selectable LSB (channel 
carrier-1000Hz) and USB (channel carrier-
+ 1000Hz) frequencies also available. 
ACCURACY: Setability ± .0001% (1 ppm) 0_/ 
25° C; temperature stability: 1 ppmr C; aging: 
5 ppm/mo, 10 ppm/year max.; warmup time: 
45 minutes for rated accuracy. 
MODULATION: Internal AM modulation at 0, 
30, or 100% using internal Audio Generator, 
or external input on rear panel. External input: 
4 V P-P required for 100% modulation. 
OUTPUT IMPEDANCE: 50 0 
OUTPUT ATTENUATOR RANGE: .1µV-
100,000 pV, in 6 continuously variable steps 
OUTPUT PROTECTION: Diode-protected 
against accidental keying of transmitter 
OUTPUT FREQUENCY MONITORING: Can be 
monitored via built-in digital frequency counter 

IF GENERATOR  
FREQUENCY: 375KHz-12Mhz, in 5 continu-
ously variable bands 
ACCURACY: Same as RF generator 
MODULATION: Same as RF generator 
OUTPUT IMPEDANCE: 50 0 
OUTPUT ATTENUATOR RANGE: Same as RF 
generator 

OUTPUT PROTECTION: Same as RF generator 
OUTPUT FREQUENCY MONITORING: Can be 
monitored via built-in digital frequency counter 

AUDIO GENERATOR 

FREQUENCY: 400Hz, 1000Hz and EIA SSB 
two-tone (500Hz + 2400Hz) 
ACCURACY: +10% 
OUTPUT LEVEL: Variable 0-4 V P-P, AC-
coupled into 50 0 or greater load. Usable into 
8 0 load. 

FREQUENCY COUNTER 
DISPLAY: 7-digit, 7-segment, LED display, 
auto ranging. LED "KHz MHz" indicators con-
trolled by auto-range. 
RANGE: 50Hz-50MHz (guaranteed), 55MHz 
(typical) 
CRYSTAL ACCURACY: Setability ± .0001% (1 
ppm) (a 25° C; temperature stability: 1 ppm/' 
C; aging: 5 ppm/mo, 10 ppm/year max.; 
Warmup time: 45 minutes for rated accuracy 
INPUT IMPEDANCE: 1 Megohm or 50 0, de-
pending on input selected 
RESOLUTION: 10Hz 
SENSITIVITY: 300MW (50 0 input, 25 Watts 
PEP max), 25 mV (1 Megohm input, 50Hz-30 
MHz). 

CRYSTAL CHECK 
METHOD: Series resonant circuit for funda-
mental crystal frequency, displayed on built-in 
digital frequency counter 
RANGE: 1-20MHz 
ACCURACY: Same as Frequency Counter 

% FREQ. OFF CHANNEL  

METHOD: Displays percent of frequency devia-
tion of transmitter carrier compared to fre-
quency of corresponding channel-carrier out-
put of CB42 RF generator 

k/1/ ISO 1,1111111/ 

NINE 
MICROVOLT OUTPUT 

stio. voo a. 
..110 

•1111K 

111M11NG 

10 

ANALYZING OUTPUT SIGNALS 
OVA  Alle$1 

Fig. 5—CB42 RF/IF generator controls which de-
termine: 1) the type of RF signal produced (three 
CCW positions of 'RF-IF GENERATOR' control), 
2) the IF frequency band and precise frequency 
within that band (control labeled IF TUNING'), 3) 
the type of modulation (control labeled 'AUDIO 
MODULATION'), and 4) the generator output 
level (two controls labeled 'MICROVOLT OUT-
PUT'). 

whose frequency is respectively 
1000 Hz below the carrier fre-
quency of the selected channel 
(LSB) or 1000 Hz above it (USB). 
The 45-position CB channel-

selector switch is concentrically 
calibrated in two bands of CB 
channels-1-23 and 24-45—which 

AUDIO  DIGITAL READOU 

I 0 
AUDIO OUTPUT SPE AK EF 

11111 =11 M.1I•lb CIAB:1  11 ,7.14 '  rs. 

Fig. 6—CB42 audio generator frequency-
selector (AUDIO') and output level (AUDIO 
OUTPUT') controls. 

are selected by a two-position, 
slide-type switch situated im-
mediately below the channel-
selector switch (Fig. 4). 
As noted previously, the output 

frequency of the RF/IF generator 
can be monitored on the digital 
display by placing the DIGITAL 
READOUT SELECTOR switch in 
the R̀F-IF GEN' position. 

IF Output 

Whenever the RF-IF GENER-
ATOR switch (Fig. 3) is placed in 
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RANGE: 0-1.000% transmitter error 
ACCURACY: ± .0002% (25° C), + .002% (15° 
—.35° C) 
DISPLAY: 6-digit, 0.0001% resolution, LED 
"96 OFF CHANNEL" indicator 

%  MODULATION 
METHOD: Indicates percent of continuous-
to le AM modulation, positive or negative, for 
sine-wave modulation. Compares peak audio 
to average RF carrier. 
RANGE: (Positive): 0-200%, (Negative): 
0-95%. 
ACCURACY: ±5% of reading (30-100%) 
DISPLAY: 31/2 digit, 0.1% resolution, LED "% 
Ivt3d" indicator 

R  WATTMETER 
POWER RANGE: 0-20 watts Peak Envelope 
Power (PEP) 
FREQUENCY RANGE: 20-30MHz 
A.CURACY: -±5% of reading from 2-25 watts 
PIEP 
INPUT IMPEDANCE: 50 0 (built-in RF load) 
DISPLAY: 31/2  digit, 0.01 watt resolution, LED 
"WATTS" indicator 

AUDIO WATTMETER  
POWER RANGE: 0-10 watts RMS (peak-
d rtecting, calibrated to read RMS power of 
sine wave across internal load) 
ACCURACY: -±15% of reading 

LOADS: 
Internal: Built-in, switch selectable 4, 8 and 
16 0, capable of handling 10 watts continu-
ous (20 watts for 30 seconds) 
External: Calibrated for 8 0 

CISPLAY: 31/2 digit, 0.01 watts resolution, 
LED "WATTS" indicator 

SCOPE ADAPTER OUTPUT 
METHOD: Heterodynes built-in 26.925MHz 
oscillator signal against RF output of CB 
transmitter and applies resultant below-1 MHz 
signal to SCOPE ADAPTER output jack. 
RF RANGE: 26.965-27.9400MHz 
LOCAL OSCILLATOR: 26.925MHz Approx. 
OUTPUT VOLTAGE: .5V P-P per 1 Watt RF 
OUTPUT FREQUENCY: 40 KHz-480 KHz (Class 
D CB channels 1-40). 
INPUT IMPEDANCE: 500 

SIGNAL-TO-NOISE SENSITIVITY TEST  
METHOD: Increases built-in audio wattmeter 
sensitivity by 10dB to establish noise reference 
level for EIA 10dB (S+N)/N test 
ACTIVATION: Front-panel 'S/N CHECK' 
pushbutton 

GENERAL SPECS & FEATURES: 

POWER REQUIREMENTS: 105-130 VAC, 50-
60Hz; or 12 VDC, 1 amp. (built-in AC and DC 
power cords) 
POWER SUPPLY PROTECTION: 2-amp., 3AG 
fast-blow fuse in B+ source circuit (primary of 
power transformer internally protected) 
SIZE: 11 inches high x 14 inches wide x 11 
inches deep 
WEIGHT: 24 lbs. 
PRICE: $895 (includes 'standard' accessories) 
ACCESSORIES: 
Standard (supplied with instrument): 
390102 Dynamic Mike Tester 
39G104 RF Cable Assembly (isolation) 
39G105 RF Probe Assembly (Test clips) 
39G110 RF Probe Assembly (50 0 Termi-
nated) 
390106 Audio Lead Assembly 
390109 Audio Lead Assembly (Min. 
Phone). 
Optional: 
NL204 Impulse Noise Generator 

Fig. 7-39G102 Dynamic Mike Tester, shown 
here being used to feed output of CB42 audio 
generator directly into mike of CB transceiver. 

one of the five overlapping 'IF' 
Dand positions—labeled '375-750 
KHz', '750-1500 KHz', '1.5-3 
MHz', '3-6 MHz', and '6-12 
MHz', —the generator can be 
tuned to any IF frequency within 
the selected band merely by plac-
ing the DIGITAL READOUT 
SELECTOR switch in the R̀F-IF 
GEN' position and monitoring the 
digital readout of the frequency 
counter while adjusting the 
generator output frequency with 
the continuously variable IF 

Fig. 8—Rear view of CB42 with door of power 
cord/test lead storage compartment open. Also 
shown are the two types of power cords with 
which the CB42 is equipped, one for AC line 
operation and the other (held in hand here) for 
DC operation from lighter socket of vehicle. 

TUNING control (Fig. 5). 

Modulation Of RF/IF Output 

Modulation of the generator RF 
or IF output signal is controlled by 
the three-position, slide-type 
switch labeled 'Audio Modulation' 
(Fig. 5). 
In the 'EXT' position of this 

switch, the generator output sig-

nal can be either unmodulated 
(CW) or it can be modulated from 
0-100% by an external modulating 
signal applied to the jack labeled 
'EXT MOD' on the back panel of 
the CB42. (A 4V P-P externally 
applied signal produces 100% 
modulation of the generator out-
put signal.) 
In the '30%' and '100%' positions 

of the AUDIO MODULATION 
switch, the generator output is 
modulated to the indicated per-
centages by the CB42's built-in 
audio generator. Three switch-
selectable modulating frequencies 
(Fig. 6) are available from the 
audio generator: 400 Hz, 1000 Hz, 
and a balanced two-tone signal 
(500 and 2400 Hz), for use in test-
ing and adjusting the balanced 
modulator of a SSB transmitter. 

RF/IF Output Level Adjustment 

A built-in 50-ohm, calibrated 
output attenuator permits rela-
tively precise adjustment of the 
generator RF and IF outputs to 
any level between .1 µV and 
100,000 µV. 
Two calibrated controls, im-

mediately under the 'MICRO-
VOLT OUTPUT' label on the left 
side of the front panel (Fig. 5), are 
used to establish the generator 
output level: One is a detent-type 
'multiplier' control, and the other 
is a continuously variable control 
calibrated in microvolts from 1-10. 
To establish a 500 µV output level, 
for example, the continuously 
variable control is placed in the '5' 
position and the 'multiplier' con-
trol is placed in the 'X100' posi-
tion. 

AUDIO GENERATOR  

The built-in audio generator of 
the CB42 provides three standard, 
switch-selectable, CB audio test 
frequencies: 400 Hz and 1000 Hz, 
for servicing of both double- and 
single-sideband CB transceivers, 
and a balanced two-tone signal 
(500 Hz and 2400 Hz), for SSB test 
applications. 
Selection of these audio output 

frequencies is accomplished by a 
four-position control labeled 'AU-
DIO' in the center of the CB42's 
font panel (Fig. 6). 
The output of the  audio 

generator can be applied inter-
nally to the RF/IF generator, to 
modulate it as described previ-

continued on page 41 
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Fig. 1—Typical car radio power supplies have several noise suppression features such as L1, Cl, and 
C2. Capacitor C3 is usually used for audio, I.F., and R.F. stage decoupling. 

Noise Sources 
In Auto Electronics 

How to track down and correct 
those elusive noises in car radios, 

tape players and CB 

By Joseph J. Carr, 
C.E.T. 

II Noise problems are among the 
most difficult problems that must 
be solved by the auto electronics 
technician. In a future article we 
will cover noises generated inside 
the radio, but in this article, our 
concern is motornoise. 
The word 'motornoise' is an all-

inclusive term that doesn't mean 
noise generated only by the en-
gine, but noise from all sources ex-
ternal to the radio or tape unit. 
In the old days we would have 

told you to "brute force" the job by 
installing resistors in the spark 
plug lines plus a handful of cheap 
capacitors. Today, however, such 
advice might lead to poor perfor-
mance of the engine, and may even 
cause damage. 
The situation has changed since 

the author last considered the 
problem of noise suppression. For 
one thing, all autos made in the 
last decade or more have been fac-
tory equipped with carbon spark 
plug wires. These are marked 
"radio-TV" or "carbon" and are ac-
tually resistors fashioned into the 
form of wires. If the customer has 
attempted to defeat this resistance 
effect by installing regular wires, 
he has no complaint coming, espe-
cially under the terms of most 
warranties. 
Some mechanics will tell their 

customers that 'radio wire' cuts 
down the performance of the en-

ANTENNA CHOKE 

TO FM TANK 

0 1.0 
MAGNETIC  .--- --AXIENNA 
FIELD  JACK 

Fig. 2—One source of car noise in radio equip-
ment occurs if the antenna input choke is dressed 

parallel, or nearly so, to the A-lead. 

gine, and as I am not an expert on 
automobile engines, for all I know 
this might be true. It is, however, a 
moot point if the "modification" 
results in an unusable radio. It 
may not even be legal. 
Whenever a customer com-

plains that motornoise (in this 
case, real spark plug noise) has 
suddenly appeared, look to his en-
gine first. Ask whether he has re-
cently had a tune-up. If so, inspect 
the wire to be sure that is truly 
carbon wire. Remove one of the 
high tension wires, (the wire from 
ignition coil to distributor is the 
easiest) and check its resistance 
with an ohmmeter. 
If the customer has substituted 

copper ignition wires, either offer 
to change them, or send him to a 
mechanic for installation of proper 
wires. Sometimes it is the case 
that a single, popping sound will 
occur. This may be due to a single 
spark plug or its high tension 
cable being open. Again, it may be 
wisest to send the customer to a 
mechanic. 

Car Radio Noise Defenses 

Auto radios and most tape units 
have several built-in defenses 
against motor noise interference. 
In the power supply, for example, 
much of the circuitry is designed to 
provide a quiet radio. A typical car 
electronics power supply is shown 
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3—A drawing of a homemade noise source 

prcbe using a salvaged antenna and the cus-
toner's car radio speaker as the indicator. 

•   
POWER 

Li 

1 60 0 

5 MAD 

Mount as close 
Ci  to A lead entrance (on 

MOUNTING  outsode ol radio chassisi 
TAB  as possible 

4—A diagram of the L-section filter circuit 

(IV that will take the alternator whine out of 

ratios and tape players in cars. DC resistance of 

ho choke must be very low. The filter is installed 
as shown in part 8. 

in Fig. 1. The "A" lead (power line) 
to the set is brought into the radio 
through a hole in the radio chassis, 
or sometimes it is attached, 
through a feedthrough bushing, to 
a spark plate capacitor. This de-
vice is a one or two inch square 
piece of 'fishpaper' with copper foil 
glued to both sides. To be effective, 
one side of this capacitor (about 
180 pf) must be soldered directly to 
the chassis of the radio, with the 
other side connected to the A-lead 
as close as possible to the point 
where the A-lead enters the chas-
sis. The choke (L1) may be wound 
on an E-frame core in the manner 
of small transformers, or it may be 
on a solenoid-type form made of 
ferrite rods. The latter type is 
often found on Bendix car radios. 
Li may be mounted either on the 
outside or inside of the car chassis. 

Radio Defects 
There are several common radio 

defects that can contribute to 
motor noise. In older cars, the sud-
den appearance of noise may be 
due to faults in the power supply, 
such as a shorted Li or an open C2. 
Less easily recognized, perhaps, 

are problems with component lay-
out and lead dress, more common 
in warranty radios, either O.E.M. 
or after-market. Here, the cus-
tomer will complain bitterly about 
the noise in his new toy—and it's 
time for you to check for a poor 
lead dress. The power supply 
A-lead must be dressed close to the 
chassis in a manner that avoids 
the audio circuits and the volume 
control. This latter requirement is 
sometimes difficult to meet fully 
because the A-lead must connect 
to a switch ganged to the volume 
control. The problem here is that 
impulse noise can be coupled from 
the power wire to the sensitive cir-
cuits. 
Another cause of noise in the 

audio circuit or volume control 
wiring is the improper placement 
of power supply components or 
the antenna choke. Sometime, 
when tubular electrolytics are 
used for C2 and C3 (Fig. 1), their 
placement is critical because they 
can carry noise voltages. When 
placed in close proximity to the 
audio or volume control circuits, 
noise can be produced. Usually, 
they can be repositioned to reduce 
or eliminate the noise. Such noise, 
incidentally, often appears right 
after the radio has been serviced, 
and is likely to occur if the volume 
control or power supply electroly-
tics have been replaced. Auto elec-
tronic manufacturers try to design 
their component and wire layout 
to reduce the noise, so be sure to 
follow their original lead dress 
setup when you make replace-
ments. 
Fig. 2 shows another common 

component placement problem 
where the axis of the antenna 
input choke is parallel, or nearly 
so, with the power supply A-lead. 
Noise impulses in the A-lead create 
a magnetic field that couples en-
ergy to the choke. This transmits 
impulses rich in harmonics di-
rectly to an RF amplifier. If the 
antenna choke cannot be reposi-
tioned at right angles to the 
A-lead, or if the A-lead cannot be 
rerouted through another en-
trance point in the chassis, try 
shielding the A-lead. Copper tub-

Goo 

EICO 390 SWEEP/FUNCTION 
GENERATOR 

• .2 Hz to 200 KHz 
• Sine, Square, Triangle 
• Linear & Log Sweep 

NON you can afford a Function Gen-
erator that will meet all your signal 
requirements! The 390 generates dis-
crete sine, square, and triangle wave-
forms over a very broad frequency range. 
You have a choice of either linear or 
logarithmic sweep with slow, medium, 
or fast rates. The 390 also allows for 
external frequency control through a 
rear panel input. With its 50-ohm output 
impedance and calibrated attenuator, 
the 390 can handle everything from 
checking the response of an audio 
amplifier to driving digital circuits. 

Model 390 assembled $169.95 

EICO 388 PORTABLE COLOR BAR 
PATTERN GENERATOR 

• Battery Operated with LED Indicator 
• IC Digital Circuit Design 
• RF Adjustable, Channels 2, 3, 4 

The 388 is truly the most advanced 
pocket-size portable color generator in 
the field today. A single MOS LSI IC 
provides 9 digitally controlled, stable 
patterns. The 388 operates by simply 
connecting its output cable to the TV's 
VHF terminals. Two matrix slide switches 
select any one of the 9 patterns. 
Crystal controlled chroma and timing 
oscillators assure precision, accuracy 
and stability. The 388 is powered by two 
9-volt transistor batteries. 

Model 388 assemblc -1$89.95 

FREE EICO CATALOG 
For latest EICO Catalog and name of 
nearest EICO Distributor, check reader 
service card or send 51n for fast first class 
mail service 

EICO-283 Malta Street, Brooklyn, N.Y. 11207 

hip lit creative electronics since 1945. 
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T & T VALUE SALE 
1.c.c.,  SYLVANIA.  G.E. 

FAMOUS MAKE NEW JOBBER-BOXED TUBES 

O 3A3 
O 3AT2 
U 50118 
6BK4 
6CG3 
6CJ3 o 6D W4 

• 6EH7 
• 6EJ7 
LI 6FQ7 o 6GF7 
O 60 H8 
O 6GJ7 
O 60U7 
O 6HA5 
O 6HQ5 o 6HV5 

80% Off LIST 

for $5.35  0 0.1C0 
for $5.20  6JE6 
for $6.25  6.166 
for $9.95  6JUS 
for $5.25  0 BRAS 
for $5.00  U 6K E8 
for $5.00  0 6KT8 
for $5.10  0 6 K Z8 
for $4.75  L] 6LB6 
for $4.05  0 6LQ6 
for $7.05  0 8FQ7 
for $4.20  0 12097 
for $3.70 
for $5.55  0 23Z9 
for $5.10  0 330Y7 
for $6.75  0 38 HE7 
for 11.80  0 38H K7 

for $5.95 
for 11.15 
for $9.90 
for $5.90 
for $6.50 
for $8.15 
for $7.25 
for $5.25 
for 10.75 
for 11.16 
for $4.05 
for $7.40 
for $4.75 
for $6.35 
for $8.05 
for $9.75 
for $9.55  

WRITE IN UNADVERTISED TUBES AT 
80 % OFF LIST. ALL PREPAID ORDERS 
OF 100 TUBES OR MORE IN SLEEVES 
ONLY TAKE 80 % & 5% OFF LIST. 
, •SPECIAL 10060118 Tubes  $ 75.00 
• 200 6GH8 Tubes  $138.00 

SYLVANIA TUBES - NEW FACTORY BOXED 
70% & 10% Off LIST ON ENTIRE LINE 

IN SLEEVES ONLY 
O 3A3  5 for $7.63  0 6LQ6  5 for 15.80 o 6BK4 5 for 14.11  0 6LR6  5 for 14.51 
O 6CJ3  5 for $7.09  0 17JZ8 5 for $7.83 
• 6FQ7  5 for $5.74  0 21LU8 5 for $8.18 
80H8o  6 for $5.94  0 23Z9  5 for $9.65 

O 6H A5 6 for $7.22  0 35L R6 5 for 14.51 
O 6LB6  5 for 15.19  0 42K N6 5 for 12.96 

TRANSISTORS EQUIVALENT UP TO 95% OFF LIST 
30C each -Minimum 20 

SK  ECG  SK  ECG o 3018  108  0 3122  123A 
O 3024  128  D 3124  123A 
O 3025  129  11 3132  161 
O 3114  159 

SK 
Li 3021 
O 3027 
O 3103 
Li 3041 
D 3079 
O 3115 

Minimum 5 
ECG 
124 
130 
157 
152 
162 
165 

IC'S EQUIVALENT TO ECG 
900 each -Minimum 6 

703  708  709  710 
713  714  718  719 
722  723  725  731 
743  748  780  783 
790  791  793  912 

CB HARDWARE WIRE 
• PL259 10 for $3.90 0 PL258 10 for $4.90 
• 3 ft. RG58U Cable 2PL259  ea. $1.00 
O 20 ft. RG58U Cable 2PL259  ea. $1.69 
E 20 ft. 12058U Cable PL259 

spade lugs  $1.49 
[1 50 ft. RG58U 2PL259  ea. $2.95 
O 50 ft. RG8U 2PL259  ea. $7.95 
• 100 ft. R058U Cable 2PL259  $3.95 
O CB Lightning Arrestors  $1.25 
O 75 ft. 59U Cable  $1.95 
E 100 ft. 59U incl. "F con"  $2.95 
E 600 ft. 59U coax. cable Mill ends  $10.00 

YOKES 
• Y130  0 Y94  0 Y105 
0 95-2779  ea. $5.85  5 for $25.00 
O Y153  LI Y162/Y132 
• DY92C  ea. $9.95 

DIODES. RECTIFIERS. EQUIVALENT 
El 6500 PIV Color Focus Rect.  10 for $6.00 
O 2.5 amp 1000 PIV IR-170 100 for $11.00 
E SO. -Zenith Tripler  ea. $6.95 

GENERAL 
O 4 Asst. Tuners New Incl. combo.  $20.00 
LI 20 Asst. Belts (Reg. $70.00) 

Your cost  $7.00 
O 60 Min. cassette Irish tapes  12 for $6.00 
• 90 minute Norelco type boxed 10 for $10.00 
• B&K Digital Meter .1280  $85.00 
O 72 ohm to 300 ohm matching 

trans.  10 for 56.95 
O 300 ohm signal splitters  10 for $7.90 
Ii 25 ft. Telephone extension cords  ea. $1.50 
E SOO ft. Speaker Wire  $5.00 
L] BSR Deluxe Changer  $24.95 
• $300 Surprise Package  $10.00 
0 50 Asst. Caps Pop  $4.00 

AUDIO-CARTRIDGES- NEEDLES EQUIV. 
O Astatic 133  ea. $1.90 
O Ast. 142  ea. $1.47 
LI BSR SC7  ea. $1.59 
• BSR SC7m  ea. $1.95 
O Panasonic EPC 42  ea. 52.45 o EV 0 26 ea. $1.49  0 5015 ea. $1.95 
LI GE  0 650  0 660  ea. $2.50 
r] TETRAD -All Numbers  ea. $1.95 
f 1 VARco -  El YN4B,  Li CN75 ea. $1.50 
O ZEN. - 0 142-167, 0 142-168 ea. $1.95 
O N44,  0 N75  0 N91  0 V16  ea. $2.45 o N3  ea. 89C 
O Tetrad Univ.  10 for $6.90 

Letters of credit & all checks placed on deposit 
with Manufacturers Hanover Trust Bank. N.Y.C. 
Master  Charge- -Min.  $100 -C O D's  50 % 
Dep. Minimum Order $60 FOB Brooklyn. N.Y. 
Catalogs. $2 Refundable Upon Your Order. 
SEND CHECK OR MONEY ORDER TO: 

ea. 60C 
ea. 900 
ea. 600 
ea. 70c 

ea. $2.50 
ea. $2.75 

712 
720 
740 
799 

& T SALES CO) 

4802 AVENUE K 
BROOKLYN, N. Y. 11234 
Phone: (212) 241-5940 

ing used in air conditioning or the 
braid stripped from a piece of 
small size coaxial cable (RG58 or 
RG59) will be proper. Solder the 
shield to the chassis. 

Car Detects 

There are times when no 
amount of troubleshooting in the 
radio can solve the noise problem. 
In these cases, look for a problem 
with the car itself. One of the most 
common defects is an open an-
tenna cable ground. The coaxial 
cable from the antenna is shielded, 
and the shield must be grounded 
at both ends. This problem can be 
diagnosed rather easily by remov-
ing the antenna plug from the 
radio input jack. Turn up the vol-
ume and listen for the noise. If the 
noise reduces substantially, or 
disappears entirely, change either 
the antenna or its cable. The latter 
is the course to follow if the an-
tenna is of the windshield type. 
A handy, homemade probe 

which can be used to pinpoint 
noise sources under the dashboard 
is shown in Fig. 3. The probe is 
made from a salvaged antenna 
and is cut off to a length of approx-
imately 1 to 2 inches. It is a good 
idea to wrap the exposed portion of 
the antenna probe with electrical 
tape to prevent sparks from flying 
in case you accidentally touch an 
exposed hot wire. 
With the cable connected at the 

antenna input of the receiver, use 
the probe to touch the various dash-
board structure and wires. Your 
indicator is the radio itself, tuned 
off station, with volume turned 
way up. When, and if, the noise 
level increases greatly, you've 
probably found your trouble. 
If the fault is a noise-carrying 

wire, at least two courses of action 
are open. One is to reroute the of-
fending wire away from the radio 
wiring. Another is to use a 0.5 mfd. 
capacitor to bypass the noise to 
ground. If this is the case, use a 
coaxial type (found in CB shops) 
mounted close to the firewall. 
Even an ordinary motor noise 
suppression capacitor is suitable. 
Do not overlook the possibility 

of noisy dashboard structures. 
Many of these structures, espe-
cially the braces, are poorly 
grounded. The use of plastic and 
silicone anti-rattle "gunk" in to-
day's cars often places a dashboard 
part above RF ground, even 

though it is nominally DC ground. 
In many cases, the radio support 
itself is the offending part. If this is 
the case, use a heavy, short, 
ground strap attached to the 
firewall to eliminate this problem. 
Again, coaxial cable braid can be 
used if regular grounding braid is 
not available. 
Another car-caused noise, al-

ternator whine, can also be caused 
by any of the same things that 
cause spark noise. But remember, 
it isn't always safe to just zap a 
capacitor across the alternator, as 
you may resonate the circuit. Con-
sult the car maker's suggestions in 
this case. Most recommend a cer-
tain value capacitor that can be 
attached safely. 
A 'brute-force' method, but still 

effective, is the use of an L-section 
filter, as shown in Fig. 4. The 
choke may be almost any car radio 
input choke that has a DC resis-
tance low enough to prevent ex-
cessive voltage drops. This is espe-
cially true in signal seeker radios 
or in eight-track tape players with 
high-current solenoids. 
The author prefers chokes made 

by Delco because their DC resis-
tances tend to be lower. Check 
Sam's AR-series Photofacts or a 
Delco service manual for the right 
kind of low DC resistance chokes. 
Gas gauges, voltage regulators, 

and small DC motors also can 
cause noises in car radios. In some 
cases, with the motors, a 0.5 mfd. 
motornoise suppression capacitor 
will take care of the problem. In 
others, it might be necessary to 
consult the car maker's literature 
for solutions. If such noise pops up 
suddenly, do not overlook the pos-
sibility that its appearance 
heralds an impending failure of 
the offending device. In that case, 
fixing the noise may be only cover-
ing up the real problem. 
Noise problems are very irritat-

ing to the customer and can cause 
a public relations problem for the 
car dealer. If you can get rid of a 
problem for the dealer's favored 
customer better than one of your 
competitors can, the dealer likely 
will become one of your best cus-
tomers. 
One last suggestion: Do not try 

to troubleshoot car noises in radios 
or tape players with the hood of the 
car up and open. In this position, 
the hood acts as a shield, and noisy 
reception is a natural condition. 118 
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NE W PRODUCTS 

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 Card in 

this issue. 

CB WINDOW ANTENNA MOUNT  132 

A new CB window antenna mount 
for use in buildings where outdoor 
roof-top antennas are prohibited has 
been introduced by RMS Electronics. 
The mount, Model CBWM-50, accom-
modates any mobile CB antenna and 
assembly and installation are simple. 

An adjustable extension fits windows 
up to 42-in, wide and additional exten-
sions are available for larger windows. 
Featuring ground plane elements 
similar to large base station antenna, 
the mount is self-grounding and is 
built of heavy duty aluminum. List 
price is $12.95 in a regular carton, or 
$13.95 skin packed on a peg-hang 
card. 

CCTV DIGITAL CONTROL SYSTEM 133 

A new digital control system for 
CCTV that can control one to twenty 
CCTV cameras plus any electrically 
operated remote function from a cen-
tral location is being introduced by 
Motorola. The new system can control 
camera and remote functions by 

transmitting signals over twisted 
metallic pair wire (up to 10,000 feet), a 
voice grade telephone line (up to 20 
miles), an optical link, or microwave 
equipment. Camera selection, camera 
power, camera motion, and lens opera-
tion can be controlled by the device. 
Remote functions include: intercom 
with remote camera site, opening and 
closing doors or gates, turning lights 
on or off, and control of any electrically 
operated function. The system is de-
signed on a modular basis to fit the 
changing needs of the user. 

NEW INTEGRATED CIRCUITS  134 

Twelve new integrated circuits for 
TV and other consumer electronic 
products have been introduced by 
General Electric. The new IC's include 
two FM IF amplifiers, a tape recorder 
audio amplifier and a low-noise 
audio-preamplifier, and eight devices 
for color TV, including a chroma pro-
cessor, video amplifier, IF amplifier, 
chroma signal amplifier, vertical pro-
cessor and a color demodulator. Avail-
able through GE distributors. List 
prices are from $4.85 to $12.50. 

THEFT-PROOF CB TRANSCEIVER 135 

A new concept in CB radios, a trans-
ceiver that is separated from its con-
trols, has been introduced by Hy-Gain. 
Called the Hy-Gain 9, the new unit is 
designed so that the transceiver can be 
located in a remote, protected spot on 
the vehicle, away from the eyes and 
hands of would-be thieves. All controls 
are located on a microphone/speaker/ 
control unit that is attached to a con-
nector at the dash. From there, a cable 
carries audio and control commands to 

the transceiver. When not in use, the 
control unit can be locked up in the 
glove compartment. The transceiver is 
an advanced phase-lock-loop system, 
generating 23 or 40 channels. 

TERMINAL STUD KIT  136 

A new terminal stud kit for two-way 
communications equipment is avail-

NEWfromJERROID 
/ "• 
/ to\ 

le 1 
N‘N  / 
• „/ 

PREAMPS 
POWERMATE 
MAST MOUNTED 
PREAMPLIFIERS 

COLORCASTER 
INDOOR 
AMPLIFIERS 

-tra output capability 
Xtra low noise figure 
Xtra FM rejection 

For many years, Jerrold Powermate 
and Colorcaster TV antenna signal 
preamplifiers have been the standard of 
the industry. 

Now, they are even better, providing 
higher output capability (6 to 10dB in the 
VHF range) lower noise figure and grea-
ter FM rejection. Special attention has 
been given to the higher UHF channels 
so that in translator areas, the 
preamplifiers do an excellent job. 

Jerrold preamplifiers with X-tra High 
output capability, X-tra low noise figure 
with X-tra FM rejection provide an 
overload-free superior performing pro-
duct. 

JERROLD ELECTRONICS 
G E NE R AL ,N ST RLOVIE NT C O R P O R A , iO N 

Horsham.Pa.19044*(215)674-4800 
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able now from Gold Line Connector. 
The kit, Model 1105, is designed for 
batteries with side-mounted termi-
nals and includes the necessary con-
necting hardware for direct-to-battery 
applications where standard battery 
studs do not work. The kit allows for 
easy hook-up for communications 
equipment, tape players and au-
tomobile tune-up equipment. 

IN-LINE DIGITAL CB MONITOR 
FOR USERS  137 

A new digital-readout CB monitor 
providing display of frequency, power, 
and SWR has been announced by Hic-
kok Instruments. Designed for use by 
the CB owner, Model 38 is installed 
in-line between the transceiver and 
antenna. It provides 6-digit frequency 
readout accurate to 10 parts per mil-
lion (.001%), 3-digit power output 
measurement of 1.0 watt to 10.0 watts, 
or if modified, 1 watt to 100 watts, 
accurate to 5%, and 4-digit SWR read-

GO 
DIGITAL, 
GO DANAMETERs 

ings of 1.00:1 to 10.00:1. About the size 
of a small mobile CB unit, Model 38 
can be operated from standard line 
voltage of 105 to 125 VAC, or a 12-volt 
car battery. Comes complete with 
mounting hardware and is priced at 
$279. 

"HANDS FREE" MOBILE 
COMMUNICATIONS SYSTEM  138 

A new mobile communications sys-
tem that provides clear, vocal trans-
mission without the operator having 
to touch the microphone is now avail-
able from Shure Brothers. Called the 
HF52 mobile communications mi-
crophone, the new system consists of a 
tiny dynamic microphone, an ampli-
fier with adjustable gain, and a 
heavy-duty corrosion-proof foot-
switch. It operates from any standard 
12-volt negative ground vehicle bat-

(The New VOM For Today's Needs.) 

• 0.25% Accuracy 
• Full Overload Protection 
• Really Drop-Proof 
• Full One Year Battery Life 

Dana Laboratories, Inc. 
2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234 
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tery system, is easily installed, and 
can be connected with most inputs de-
signed for high impedance, dynamic, 
controlled magnetic, carbon or tran-
sistorized microphones. The system's 
miniature mike can be mounted on the 
sun visor, dashboard, or steering 
wheel column. When used within 18 
inches of the voice source, the mi-
crophone provides the same output as 
a "close-talked," hand-held mi-
crophone. User net price is $99.60. 

UNIVERSAL DC ADAPTER  139 

A new DC adapter that converts 12 
volts DC from a vehicle battery to 3 to 
12 volts DC for transistor radios, cas-
sette recorders, and other low voltage 
devices is now available fromDynamic 
Instruments. Called the Auto-Vert, 
the new device has four interchange-

A Platt tool case 
won't fall apart at the seams 
because there are no seams. 
Unlike other tool cases, the pockets on a Platt Pallet are 

molded without any seams, stitches or rivets to form a one-
piece unit. It's practically indestructible. 
The case itself has that same rugged construction. It comes 

in either tough, lightweight ABS Thermoplastic, rich looking 
expanded vinyl or a combination of both. 
Platt also has rugged hardware. Like an aluminum rim for 

extra strength. Steel core handles. And tough brass locks. 
Inside there are compartments for larger tools, parts boxes 

and testing equipment. And multiple lid pockets for paper 
and order books. 
Besides having a tough case Platt 

has a tough 5-year guarantee on both 
the case and pallet. 
• Pat. Ni.. 3.884085  Cases for business and industry. 

2301 S. Prairie Ave., Chicago, III. 60616 (312) 225-6670 

...for more details circle 119 on Reader Service Card 



able plug tips to accommodate the var-
ious receptacles and polarities of the 
devices to be powered. The combined 
converter and cigarette lighter plug 
unA measures 31/2 x 11/2 x 1 inches. 
Available in blister pack. 

INTERCHANGEABLE BLADE 
SERVICE KITS 

in Japan, will interchange with "99" 
series tools made by other manufac-
turers. They are made of carbon steel 
with a highly polished nickel chrome 
finish. Comfort grip handles hold the 
blades firmly, yet permit quick, easy 
insertion and removal. 

140  WIDE BAND MATV AMPLIFIER  141 

A new series of interchangeable 
blade service kits is being introduced 
by Hunter Tools. The kits, known as 
the "Fred" series, consist of various 
screwdriver-nutdriver combinations. 
The blades, which are manufactured 

NATION- WIDE 
TUBE & TRANSISTOR CO. 

BRAND NE W TUBES 
ORIGINAL FACTORY BOXED 
GE. DUMONT AND RCA 

394 
1AX2  9CL8 
1BH2  12ACIO 
342  15FY7 
4CY5  1741(3 
5BR8  17J76 
64 Vii  18GV8 
6C(15  19HS6 
6CU8  50DC4 
6FJ7  50L6 
6JD5  31LR8 
61.138 

BRANDED AND BOXED TUBES 
Guaranteed for One Year! 
Special Ends March 1st. 

145  6CM7 
185  6073 
1DG3  6F117 
3CB6  6GF7 
4BC8  6GH8 
4E117  6JA5 
5EW6  6K78 
5V6  6LM8 
6AU4  12006 
6BU8  5005 

Types Listed Above May Be 
New, Used or Seconds. 

35 EACH 

Get Acquainted with Our Solid 
State Repair Service. 

SPECIAL INTRODUCTORY OFFER! 
Car radio, any make, AM/FM $8.95 plus 
parts. 9/Track Stereo with Receiver, any 
make $11.95 plus parts. Our repair de-
partment will repair any type receiver, 
cassette, phono, b/w TV or CB at similar 
low prices Send no money! When unit is 
repaired it will be returned COD. When 
sending  repairs list  complaint  clearly. 
Mutilated units $5 extra. 

fERMS: All above listed tubes individually 
ooxed, branded, code dated and guaranteed 
to meet manufacturer's standards for 1 year. 
MINIMUM ORDER $13.00. If your order is 
ass than $13.00 send an additional $1 for 
iandling. Send 25%  for COD. All orders 
.hipped UPS —FOB Union, N.J. 

NATION- WIDE 
TUBE & TRANSISTOR CO. 

1275 Stuyvesent Ave.. Union. N.J. 07083 
Tel  1201) 688-1414  Dept. ET-1 

A new wide band push-pull ampli-
fier capable of handling up to 30 TV 
channels in a master antenna TV sys-
tem has been developed by Jerrold 
Electronics. Designated Gibraltar 
Model  3770P-P, the new unit 
amplifies the entire mid-band (120 to 
174 MHz) and the super band (216 to 
300 MHz), as well as the low VHF 
band (54 to 108 MHz) and the high 
VHF band (174 to 216 MHz). Push-
pull design provides suppression of a 
second order harmonics to —65 dB, 
making the 3770P-P useful as an 
continued on page 45 

TEST INSTRUMENT APT. 
continued from page 35 

ously, or it can be used for external 
applications from a phono-type 
jack labeled 'AUDIO' on the bot-
tom left of the front panel. 
A front-panel, continuously 

variable control labeled 'AUDIO 
OUTPUT' (Fig. 6) permits ad-
justment of the signal level at the 
AUDIO jack throughout the range 
from 0 to 4 volts P-P, and without 
affecting the level of the audio 
modulating signal applied inter-
nally to the RF/IF generator. 

SCOPE ADAPTER  

The built-in Scope Adapter of 
the CB42 is a heterodyne circuit 
which beats an internally gener-
ated 26.925-MHz signal against 
the modulated RF output signal of 
a CB transceiver and applies the 
resultant difference signal to a 
pair of jacks labeled 'SCOPE 
ADAPTER' on the bottom center 
of the CB42 front panel. 
Thus, the RF carrier and 

sideband frequencies of the mod-
ulated RF output of a 40-channel 
CB transceiver—which range 
from 26.965 MHz (+ modulation) 
on channel 1 to 27.405 MHz (+ 
modulation) on channel 40—are 
reduced to corresponding frequen-
cies in the range from 40 KHz 
(channel 1) to 480 KHz (channel 
40), thereby permitting display of 
the CB transmitter RF carrier and 

SCREWDRIVERS 
WITH ME 
MAGIC 

FREE CATALOG 

H. 

You'll be amazed at the unique 
features of these screwdrivers... 

a blade of five durable metals... 
a finish that won't rust, that resists 
chemicals... newly designed handles 
...and even one series, the Magic Tip, 
that holds screws securely. Amazing 

values! Free Catalog of our screw-
drivers and other hand tools, write to 
Hunter Tools, 'ill 
9674 Telstar Ave., 
El Monte, Ca. 91731. HuiterTools 

From the Group Called Marshall 
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modulation envelope on the screen 
of any general-purpose scope with 
a vertical bandwidth as narrow as 
1 MHz. 

ACCESSORIES 

The following 'standard' acces-
sories are included in the $895 
price tag of the CB42: 
• 39G102 Dynamic Mike Test-

er-This plug-in, combination 
mike/speaker (Fig. 7) is designed 
to perform two functions: 
1) It can be used to modulate 

the transmitter of a CB trans-
ceiver directly through the trans-
ceiver's mike, thereby not only 
providing a convenient method of 
modulating the transmitter with 
the audio output of the CB42, but, 
at the same time, providing a 
quick-and-easy check of the com-
plete modulating system of the 
transmitter—from the mike, 

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

Phone (602) 263-8831 

mountain west alarm 
4215 n. 16th St., phoenix, az. 85016 
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through the audio section, to the 
RF output of the transmitter. 
For this application, the phono-

type plug of the Dynamic Mike 
Tester is plugged into the AUDIO 
jack of the CB42 and the trans-
ceiver's mike is placed on the 
sponge rubber ring of the mike 
tester (Fig. 7), establishing a di-
rect, acoustically tight coupling 
between the CB42 audio generator 
output and the mike input of the 
transceiver. 
2) The Dynamic Mike Tester 

also can be plugged into the exter-
nal speaker (or PA) jack of the 
transceiver (through a phono-plug 
adapter, if necessary), for use as a 
substitute speaker or to 'substi-
tute test' a suspected defective 
transceiver speaker. 
• Five cable/connector assem-

blies-These five RF and audio 
cable assemblies satisfy all the 
cable/connector combinations re-
quired for connecting the inputs 
and outputs of the CB42 to all in-
puts and outputs of a CB trans-
ceiver, including the specially iso-
lated and/or terminated as-
semblies required for injection of 
the RF, IF and audio output sig-

ONE RIG 
DOES IT ALL! 

$229.95 

• 33K V Leaded Glass CRT 

• Build-In Speaker 

PJS-298 
C.R.T. Included 

• 40KV Meter 

• Obsolete-Proof 
The PJS-298 Universal Test Rig for tube and Solid State TVs 
designed for servicing high voltage chassis.  Built-in speaker 
for convenient audio checking, 40KV-50Ua  sensitivity meter 
constant monitoring of the anode voltage. Up-dating is accomp-
I ished by means of plug-in modules. (Extension cables included). 

Jekillatk 2849 Fulton St., Brooklyn, N.Y.  11207 

Please send me more information.  P7 

NAME   
ADDRESS   

CITY STATE  ZIP 

SOLD THR OUG H DISTRIBUTORS ONL Y 

nals of the CB42 into the trans-
ceiver circuits during signal sub-
stitution testing, and for 'picking 
off and measuring transceiver 
generated signals during signal 
tracing procedures. 
Also available for use with the 

CB42, but at additional cost, is an 
NL204 Impulse Noise Generator. 
This plug-in accessory generates 
the reference noise pulses re-
quired for the performance of the 
CB receiver impulse noise test 
specified by the EIA. This test 
measures the noise-cancelling 
ability of a transceiver's automa-
tic noise limiter (ANL) or automa-
tic noise blanker (ANB) circuit, 
and indicates to what degree the 
action of these circuits degrades 
the sensitivity of the receiver. 

CB42 APPLICATIONS—NEXT MONTH 

Procedures for using Se ncore's 
CB42 CB Analyzer to service both 
double- and single-sideband AM 
CB transceivers will be presented 
next month in a special feature ar-
ticle which also provides block di-
agram analyses of the designs and 
functioning of representative CB 
transceivers. • 

Double  ba oint links of tempered spring steel 
move freely, swivel mirrors 360° , loc k tight in 
des ired position. All handles  bright chrorne-
plated. 3 pocket mode ls with pocket clip  3 
models with telescopic handles that slide ou. to 

-  

15'4" maximum, with non-rotating  1nner -sex 
ro ds to prevent mirrors  from swinging ou: of 

alignment in use. Longer  handles and magoily-

ing  mirrors available. 
SEN D FOR FREE CATALOG 

-.10 111 11:1[ ) D E VI C E S 

Ridgefield, Connecticut 06877 

...for more details circle 123 on Reader Service Card 
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AUDIO TESTS 
continued from page 21 

frequency is visible on 
the screen of the CRT 
(Fig. 11) 
6) While watching the 

CRT display (Fig. 11) in-
crease the generator out-
put level until the ampli-
tudes of the 2nd or 3rd 
harmonic pulses begin 
increasing more rapidly 
than the 1-KHz pulse. 
Ti In turn, connect the 

analyzer input across the 
load of the other chan-
nel(s) and perform step 
(6) for each. 
All channels will now 

be operating at or near 
their maximum undis-
torted output levels. You 
can now measure the 
RMS power output and% 
of THD of each channel 
by performing the follow-
ing steps: 
8) With the analyzer 

input connected across 
the output load of one 
channel, again adjust the 
generator output to the 
level at which the ampli-
tude of the 2nd or 3rd 
harmonic pulse in the 
CRT display begins to in-
crease more rapidly than 
the 1-KHz pulse 0. 
9) Switch the analyzer 

to the 2dB/DIV mode, for 
better resolution. The 
graticule of the CRT dis-
play (Fig. 12) is calibrat-
ed in dB/DIV. The power 
level represented by the 
top line of the graticule 
(full-screen vertical de-
flection) is equal to the 
maximum power rating 
of the amplifier output 
load selected in Step (1). 
Therefore, you can de-
termine the RMS output 
power delivered by the 
amplifier channel mere-
ly by counting the 
number of dB the dis-
played 1-KHz pulse is 
below the top of the grat-
icule. For example, in 
Fig. 12 the top of the 

graticule is equal to 50 
watts (the rating of the 
output load) and the 
pulse is 3 dB (or 1.5 div. x 
2 dB/DIV) below this 
level. Because —3 dB 
represents a power re-
duction of 50%, the power 
output of the amplifier 
channel is 25 watts (or 
50% of 50 watts). 
10) Compare the 

power level measured in 
Step (9) with the rated 
power level (per channel) 
specified by the manu-
facturer. If it is equal to 
or greater than that spec-
ified by the manufac-
turer, proceed to Step 
(11). If it is not, first in-
crease the output level of 
the signal generator 
until the CRT display in-
dicates an RMS power 
level equal to that speci-
fied, then proceed to Step 
(11). 
11) Switch the spec-

trum analyzer to the 10 
dB/DIV mode and deter-
mine the number of dB 
between the top of the 
2nd harmonic pulse and 
the tops of the 3rd and 
higher harmonic pulses, 
as shown in Fig. 13. 

a) If, as shown in 
Fig. 13, the amplitudes of 
all other harmonic pulses 
are at least 6 dB below 
the 2nd harmonic pulse, 
you can compute the 
THD of the amplifier 
channel merely by count-
ing the number of dB be-
tween the tops of the 
1-KHz and 2nd harmonic 
pulses and then convert-
ing this figure to% of dis-
tortion by use of the chart 
in Fig. 13. (In Fig. 12 the 
difference is 40 dB, 
which converts to a THD 
of less than 1%.) 

b) If the difference 
between the amplitude of 
the 2nd harmonic and 
those of higher har-
monics is less than 6 dB, 
you must compute the dB 
difference between the 
1-KHz pulse and the 

RMS sum of the levels of 
all other measurable 
harmonics and then con-
vert this dB level to a % 
reading via the chart in 
Fig. 13. 
The accuracies obtain-

able with the preceeding 
power output and %-of-
total-harmonic distor-
tion measurement tech-
niques are more than 
adequate for most service 
applications. 

IN PART TWO  

Next month in this ar-
ticle series we will exam-
ine other audio amplifier 
performance parame-
ters—such as frequency 
response, intermodula-
tion distortion, sensitiv-
ity, crosstalk and 
signal-to-noise ratio— 
and how to measure 
them with a spectrum 
analyzer. • 

WANTED: YOUR COMMENTS & 
OPINIONS... 
We at ET D invite you to share with other ET D 

readers your comments and opinions about 

controversial issues and or business-related 
problems confronting the electronic service 

industry. Send them to: LETTERS TO THE 

EDITOR. ET D. 1 East First St.. Duluth. MN 
55802. (Only signed letters will be considered 

for publication.) 

Why Does Chemtronics SOLDER 
Work Better? 

Because it's almost as pure as 
Ivory Soap.... 99 41/100°/0 PURE! 

The secret to good solder is PURITY. Impurities raise the melting 
point of solder. More important, impurities decrease solder's ability to 
"wet" copper. You may remember that Ivory soap is 99 and 44 10(1% 
pure. Well, Chemtronics solder is 99 and 41 10000 pure. Even purer 
than the federal spec requires. 

What's more, Chemtronics flux is a pure. high grade natural resin 
which is completely non-conductive and non-corrosive. The result is 
that Chemtronics solder not only melts with minimum heat it actually 
dissolves the outer layer of copper. forming a strong, solid one piece 
metal alloy conductor. 

With Chemtronics solder you can just about forget about cold solder 
joints. Try it. You'll see the difference. 

r  CHEARTRONICS 
IN C O R P O R ATE D 

45 Ho MAN AO HAUPPAUGE N 7 11787 • 151615132 3321 

Our business is improving yours! 
...for more details circle 109 on Reader Service Card 
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CLASSIFIED 
RATES: 40it per word: 500 per word Bold Face 
Type. Add $3.00 if you wish Box Number. Minimum 
$10.00 charge. Classified Display Rate billed 
$43.00 per inch, 1 inch minimum. Remittance must 
accompany order. Mail ad copy to: Susan Heller-
man, ET/D, 757 3rd Ave., N.Y., N.Y. 10017 

Business Opportunities 

TV Sales and Service in same location 15 
years. Nets over $25,000. Retiring. Includ-
ing truck, equipment, & inventory 25,000. 
A. Bolin, 6361 Balsam Lake, San Diego, CA 
92119.  IF 

FOR SALE: Complete TV Shop. Test 
equipment—SAMS. Parts, tubes, benches, 
lighting and shelving. All or part, over 
$15,000 worth, but CASH counts. Phone 
503 842-7848 or write: J. W. Smith, 518 
Elm Ave., Tillamook, Oregon 97141.  1/77 

ELECTRONICS/AVIONICS  EM-
PLOYMENT OPPORTUNITIES. Re-
port on jobs now open. Details FREE. Avi-
ation Employment Information Service, 
Box 240 Y, Northport, New York 11768. an 

TV Sales/service. Southeast Nassau 
County L.I. Good Profitable operation for 
1-2 man shop. 1000 square feet, $250.00/ 
month rent. Will sell with/without inven-
tory or equipment. We're moving west. 
Paul Reindorf, 6 Milford Place, Farming-
dale, L.I. 11735.  1/77 

Vermont Radio-TV Sales & Service. 
New building with rental space. Private 
parking. Price $280,000. Marble City Re-
alty, P.O. Box 265, Rutland, Vermont 
05701.  1,77 

TIRED OF CUSTOMER ABUSE? EX-
PAND INTO LUCRATIVE  PAT-
ENTED MATV. PRELIMINARIES 
$3.00. BOX 809, BOYNTON BEACH, 
FLA. 33435.  12 77 

TV and CB SERVICE STATION FOR 
SALE. Eastern New York State, rural area 
near large cities. Owner retiring after 51 
years in business. Very little competition, 
work for two good technicians. Apartment 
available for sale or rent with option. 
Appliance sales and service in adjoining 
building available. Good TV, CB and 
appliances franchise available. For more 
information write Box 104, ELECTRONIC 
TECHNICIAN/DEALER, 1 East First St., 
Duluth, MN 55802.  2,77 

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 

HOW & WHERE TO BUY USED TV for 
rebuilding in quantity. Complete informa-
tion and method, $10. ppd. EPS, Box 8736, 
Denver, CO 80201.  IF 

Experienced TV Technician wanted for 
N.E. Montana Zenith shop. Second class 
FCC license preferred but not necessary. 
Possible partnership. Stan's Electronics, 
Scobey, Montana 59263. (406) 487-2796. 

1/77 

Wanted 

WANTED:  PICTURE TUBE  RE-
BUILDING EQUIPMENT in good work-
ing condition. Call or write, Atoll TV, 6425 
W. Irving Park, Chicago, IL 60634. (312) 
545-6667, between IPM-8PM.  1 77 

For Sale 

TRANSISTOR  REPLACEMENTS. 
PHYLTRON ELECTRONICS LX RE-
PLACEMENT LINE REPLACES THE 
MOST POPULAR REPLACEMENT 
TYPES AT OR BELOW DISTRIBU-
TOR COST. One year unconditional 
guarantee. Buy direct and save. Write for 
free catalog. Phyltron Electronics, 487 
Springfield Ave., Summit, N.J. 07901. 3/77 

Antique radio tubes, 12FR8 tubes and Rid-
ers Manuals for sale. Less than dealers' 
prices. G.C. Goodwin, 126 W. First Ave., 
Rankin, IL 60960.  1/77 

TV & RADIO TUBES .364e EA!! Send for 
free color parts catalog. Your order free if 
not shipped in 24 hours. Cornell Elec-
tronics 4215-17 University San Diego 
California 92105.  IF 

send a message... 
...write here. 
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3. Amount enclosed: $ 
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LINEAR AMPLIFIER for C.B., 2-meter, 
walkie-talkie. Tiny Solid-State Portable 
Unit produces 100 Watt PEP from Milli-
watts and can be inserted inside existing 
unit. Build for about $20. Send $5.00 for 
plans to: J. Martin Peter, P.O. Box 07071, 
Milwaukee, WI 53207.  1/77 

REPLACEMENT COLOR YOKES-
DEALERS ONLY. Zenith 95-2501-2532-
2628-2667-S89633 etc. $14.95. Magnavox 
361380-1 $18.95 etc. Sylvania, G.E. etc. 
$14.95 to $19.95. Request for price list on 
your letterhead. David Sims Enterprises, 
Inc., 665 Jerricho Turnpike, Huntington 
Station, N.Y. 11746.  TF 

For Sale: Model 1077B B&K Analyst 
$400.00. Also Model V-7 Vector Scope 
$125.00 and Color TV Test Jig $75.00 with 
connections. J. R. Everett, Box 192, Bridge 
City, Texas 77611 or call 1-713-735-
3863.  1/77 

OFFICIAL IRS TAX AUDIT GUIDE 
BOOKS I AND II, $11.55. Order from J. 
Fowler, 145 N. Douglas, Los Angeles, CA 
90026.  1/77 

JAPANESE TRANSISTORS—All Tran-
sistors Original Factory Made. Free 
Catalog. West Pacific Electronics, P.O. Box 
3679, Torrence Ca., 90510.  1/77 

TEST EQUIPMENT: Capacitor Tester, 
Square Wave Generator, Transistor Test-
er, Variable Power Supply. Build each for 
under $5.00. Send $2.00. Electro-Research, 
P 0. Box 712A, Springfield, Tenn. 37172. 

1/77 

Alarm Systems 

ALARM EQUIPMENT FOR SALE: 
High Quality Professional Equipment at 
Low Prices. Industrial, Commercial, Resi-
dential and Auto. Write for Free Litera-
ture. B. Johnson Alarm Co., 180 Prospect 
St., East Orange, NJ 07017.  4/77 

BURGLAR ALARM DIALING UNIT 
automatically calls police. $29.95. Free 
catalog of reasonably priced security 
equipment. S&S Systems, 5619-E St. 
John, Kansas City, MO 64123. (816) 483-
4612.  1/77 

Construction Plans 

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.  TF 

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 
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, 
WVa. 24944.  TF 

continued from page 41 
MATV distribution amplifier served 
by a CATV feed. Output capability is 
+50 dBmV at —46 dB cross modula-
tion with 12 channel CATV feed, and 
+56 dBmV for seven channel MATV 
operation. List price is $465. 

I 
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ELECTRONIC/APPLIANCE 
SERVICE KIT 142 

A new 26-piece service kit for elec-
tronic and appliance repair has been 
introduced by Weller-Xcelite. Desig-
nated the 99SMW tool set, the new kit 
includes a wire stripper/cutter, a 25-
watt soldering iron, long nose and 

diagonal cutting pliers, adjustable 
wrench, and an assortment of quick-
change regular and stubby blade 
screw and nut drivers. Drivers feature 
both regular and stubby handles, ex-
tension blade and reamer. 

RADAR DETECTOR TEST SET  143 

A new hand-held test set for dealers 
and servicers who sell radar detectors 
is available now from Prime Elec-
tronics. The PR-7 test set will test and 
demonstrate all radar detectors on the 
market. When the trigger button on 
the pistol grip handle is pressed, the 
unit emits a low power X band signal 

Output range is calculated as a direct 
ratio with 50 paces simulating 1/2 mile, 
and 100 paces simulating one mile of a 
typical moving or fixed speed radar. 
The test set, classified and offered as a 
repair shop signal generator, requires 
no license to operate. It is powered by a 
9 volt transistor battery. Dealer cost is 
$149.95. 

AEROSOL REFRIGERANT  144 

A new aerosol refrigerant that in-
stantly freezes small parts to — 50° F 
has been introduced by Sprayway,Inc. 
The new product has been developed 
for electronic servicers who need to 
freeze small areas and parts for shrink 
fitting of shafts, pins and bushings—to 
protect adjoining parts while solder-

N. •  ',men 

EA./EN NJ NrNILNO 

.7  12 O Z . 0 40 2 GII °5  

.4. 1105 CAU TI O N 

sno..:1 2 

ing, fitting or heat testing and to find 
faulty capacitors, transistors and 
oxidized joints. Called Instant Freeze 
No. 103, the new product is non-
flammable and leaves no residue. 
Comes with pin-point application 
tube. • 

MOVING? BE SURE 
TO LET US KNOW 

YOUR NEW ADDRESS 
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SEND FOR 

FREE CATALOG 
WITH ALMOST 
3000 ITEMS 

INCLUDING 
B&K, EICO, RCA, 
FLUKE, SENCORE, 
SIMPSON, HICKOK 
and LEADER 

plus a complete line 
of tubes, tools and 
electronic supplies 
at prices you won't 

believe. 

FORDHAM 
RADIO SUPPLY CO.. INC. 

1355R Conklin St Farmingdale N Y 11735 

Tel 1516) 752-0050 

...for more details circle 113 on Reader Service Card  

N A T I O N A L  E L E C T R O NI C 

NIESDA 
StAvICIE   ASSOCIATION, INC. 

1715 Expo Lane 

Indianapolis, Indiana 46224 

Ph. (317) 241-8172 

WE'RE GROWING! 
To better represent 

YOU 
The successful service 
business operator. 

*Over 2000 firms belong 
*35 State Affiliates 
*162 Local Associations 

YOU CAN JOIN 

And learn how to make 
money and work less 
hours. 

Write today for a 
membership application 
and more information. 

114 

115 Jerrold Electronics Corp.....39 

103 Leader Instruments 
Corp.    

116 Mountain West Alarm 
Supply Co.   

130 Nationwide 

117 NESDA 

118 Oneida Electronic Mfg., 
Inc. 

READER SERVICE INDEX 
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106 Arrow Fastener Co., Inc.  9 
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119 Platt Luggage   

120 Sencore, Inc. 

121 T & T Sales Co.  38 

122 Tech Spray  8 

123 Telematic Div., UXL Corp....42 

104 Triplett Corp.  Cover 4 

124 Tuner Service Corp.  7 

125 Ullman Devices  42 

126 VIZ Manufacturing Co.  26 
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129 Electronic Book Club  28-31 
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Inc.   Cover 2, 1 
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This index is lurntshed tor the readers convenience 

However, the publisher can not guarantee its accuracy 

due to circumstances beyond our control 

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.idie 
at 20w. 8 tip sizes 2 and 3 wire neoprene cords 

--;••• 

SOLDERING & 
DESOLDERING 

KITS 

Everything needed 
to solder or do-

solder or both Ali 
in a handy lifetime metal 

box with hasp 

See your distnbutor or write 

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

PHONE 13171 251-1231 

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

APPLIANCE 
REPAIR 
BOOKS 

1 04 0, 0 00,4 4111. 1  

Thirteen Handbooks written in easy-to-under 

stand language by experts in the service field 

with illustrations and diagrams! Acclaimed bl 

instructors and professionals alike, How II-

diagnose and repair air conditioners, retrigera 

tors.  washers,  dryers,  ranges,  microwave 

ovens, dishwashers, vacuum cleaners, electro 

static air cleaners. Fly gas appliances, halr 

dryers, motors, water heaters, coffeemakers 

can openers, floor polishers, steam irons, food 

mixers, lawn care appliances, electric knives 

electric and digital clocks and many others 

Also fundamentals of solid state, setting up a 

shop, using test instruments and more Only 

$2.65 to $4.90 ea. 

SEND FOR FREE PRICE LIST 

C & N, Dept. ET 
5841 W. Montrose Avenue 
Chicago, Illinois 60634 

...for more details circle 117 on Reader Service Card 

46 / ELECTRONIC TECHNICIAN/DEALER, JANUARY 1977 
...for more details circle 108 on Reader Service Card 



LEADER LBO-515 

THE 25MHz 
"NOW" SCOPE 

5sec-lisec DELAYED SWEEP 
DUAL TRACE /DUAL CHANNEL 
• Built-in delay circi. ir.ry, 
cont,nJously variaoe, from 
1µsec to 5sec . . . o'Ls 
5mV/Div sensitivity. 

• External Sweep Sensitivity: 
(X-Y) 5mV/Div to 2V/Div,7C steps. 

• X10 magnification -1-3% 
overall accuracy, both chares. 

• Displays leading edge of pulse 
or pulse train for quick 
functional determination. 

• Selectable synchronization — 
automatic, normal, single trace 
and reset modes with H-F rejection. 

• 20,000:1 delay jitter; X-Y phase 
difference below 3° V) 100KHz. 

$1395. with accessories 

rests More... Tests Better... for Less! 

LEADER 
Instru ments C orp 

151 Dupont Street Flainview, N.Y. 11803 (516) 822-9300 
wee Coost, 7733 Densmore 'WO Va Nuys. Calif 91406 (2 3) 989-2760 • In Canada: Ornoittonix Ltd.. Montreal. Quebec 
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E. • 

Triplett 
310 mini•VOM's 
fit your hand 
and your 
wallet... 

only $53 
The high quality Triplett 31C is a little all-in-one VOM. This made in 
the U.S.A. VOM gets arounc a lot for half fare. It packs most of the 
features you'd expect to find only oil a meter twice the size and price. 
It fits in your shirtpocket easily. The small size and its versatility is a 
boon to field servicemen as well as circuit designers, technicians, 
electrical maintenance engi -leers, and the price is right for vocational 
and hobbyist use. 
A newly designed high impact, drop resistant case makes it practi-
cally indestructible ... 20K ohms/volt DC and 5K ohms/volt AC 
ranges provide plenty of sensitivity for most applications ... and, 
there's diode overload protection with a fused R X 1 ohm range. The 
single range selector switch is a real time saver for reading 0 - 1200 
DC or AC volts, 0 - 20 megohms, and 0 - 600 micro-amps or 0 - 600 
milliamps at 250 millivolts. 
Comes complete with 42" leads, alligator clips, batteries and instruc-
tion manual. Accessories triple the versatility of a 310. Adding the 
Model 10 clamp-on ammeter allows you to measure AC currents 
easily with one hand. 
Visit your local distributor or Mod Center and shake hands with a 

real bargain.  ...for more details circle 104 on Reader Service Card 
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THE MARK OF 

QUALITY 

TRIPLETT 
BL UFFT O N, O HI O 45817 

Triplett. The easy readers 


