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4 :7C TUNERS NEEDING REPAIR 
.0.1 " WARD ST 

Fast!! Expert Rebuilding Service 

REWARD: Increase your profits, save time and 
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. 

egSt PTS ELECTRONICS, INC. 
'.ffib PRECISION TUNER SERVICE 

General Headquarters: P.O. Box 272, Bloomington, IN 47401 

...tor more details circle 102 on Reader Service Card 



EDITOR'S ME MO 

There were about 10 mil-
lion CB sets sold in this 
country in 1976, accord-
ing to data released re-
cently by the Electronics 
Industries Association 
(EIA). 
And, according to the 

FCC, the EIA and vari-
ous other sources 'close 
to the electronics indus-
try,' there were some-
where between 15-20 
million CB sets in use in 
the U.S. as of January 1. 
It's no secret that 

about 70-80% of these 
CB sets have reached 
consumers'  hands 
through what tradition-
ally are called 'mass-merchandising' 
outlets—department store, 'discount' 
and electronic specialty store chains, 
etc. 
The remaining 20-30% of the 15-20 

million CB sets in use have reached 
consumers through 'independent' retail 
outlets, including consumer electronic 
sales/service dealers. 
To get a 'firmer feel' of the degree to 

which independent electronic sales/ 
service dealers have become involved 
in the CB market, we recently asked In-
fometrics, the mail/phone research divi-
sion of our company, to query by phone 
49 randomly selected owners of inde-
pendent electronic sales/service busi-
nesses. Following is a synopsis of their 
findings: 
Among the total number of owners sur-
veyed: 
• 55% are now selling CB and CB-
related products or definitely plan to by 
mid-year. (39% are already selling CB.) 
• 57% are now servicing and installing 
CB and CB-related products or definitely 
plan to by mid-year. (35% are already 
servicing and installing CB.) 
• 75% sell and service home entertain-
ment electronic products (TV, radio, 
etc.). 
Among the 39% who already are selling 
CB and CB-related products: 
• The median total annual gross income 
is $70,000, with a range from $18,000-
$800,000. (42% of those now selling CB 
are grossing over $100,000 annually.) 
• The median percentage of total gross 
income which comes directly from CB-
related sales is 15%, with a range from 
3%-80%. (26% of those now selling CB 
receive 25% or more of their total annual 

CB: 
the sales/ 
service slack 
taker upper? 

• Half install 

gross income from CB-
related sales.) 
• The median number of 
CB transceivers sold per 
month is 14, with a range 
from 2-100 units. (26% 
of those who now sell 
CB average between 20 
and  100  units  per 
month.) 
• The median number of 
brands handled by each 
dealer is 3.6. (A total of 
24 brands were men-
tioned.) 
• 84% buy from a dis-
tributor. (The remaining 
16% buy CB products 
from both distributors 
and manufacturers.) 
80% or more of the CB 

transceivers they sell, and only 33% in-
stall less than a quarter of the units 
they sell. Of those dealers who now sell 
CB, only one does not offer installation.) 
Among the 35% who already are servic-
ing and installing CB: 
• The median percentage of total an-
nual gross income which they receive 
from CB service/installation is 10%, with 
a range from 2%-40%. (Of those who 
now sell/install CB, a third receive 20% 
or more of their total annual gross in-
come from CB service/installation.) 
• 82% offer service/installation on all 
brands of CB, and the remaining 18% 
specialize in specific brands (typically 
2-3 brands). 
• 88% are authorized warranty service 
centers for one or more brands of CB. 
• 41% service/install CB for other retail 
outlets such as department and discount 
stores. 
• 70% employ 1 or more FCC-licensed 
service technicians. 
Because of the relatively small sam-

ple employed in our survey, the preceed-
ing findings might not indicate the pre-
cise degree to which the independent 
electronics sales/service industry is in-
volved in CB. However, they do seem to 
provide further evidence that a signifi-
cant number of traditional 'TV sales/ 
service' dealers are successfully diver-
sifying into other consumer electronic 
markets. Which, in turn, means that the 
number of independent dealers who 
have all of their sales and/or service 
eggs in one basket is becoming increas-
ingly smaller. • 

J.W. Phipps 
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THE WORLD'S 
LARGEST 

TUNER SERVICE 
IS CLOSE TO YOU! 

Horne 0111 . 
ILOOMINGTON. IN 47401 
5233 S. Hwy 37 P.0 272 

812.824.9331 
CLEVELAND, OH 44134 

5602 State Road 
216-845.4480 

KANSAS CITY. KS 66106 
3116 Merriam Lan, P.O. 61/9 
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MINNEAPOLIS. MN 85408 
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ST. LOUIS. MO 63130 
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GRAND RAPIDS, MI 41501 
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CINCINNATI, OH 45216 
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MILWAUKEE. WI 532111 
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315.475-2330 
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5505 Reisterstown Rd. 
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111i 
JACKSONVILLE, FL 32210 

1918 Blanding Blvd.. P.O 7923 
904.389.9952 

WASHINGTON. DC 
511 ., Spring. MD 20910 
8880 Brookville Rd. 
301.565-0025 

CHARLOTTE, NC 28225 
724 Seigle Ave.. P.O. 5512 

704.332.8007 
BIRMINGHAM, AL 35222 
524-32nd St. So., P.O. 31004 

205-323-2657 
MEMPHIS. TN 18118 
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DENVER 

Arvada, CO 80001 
4958 Allison St., P.O. 672 

303.423.7080 
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1233 Wilmington Atm. 
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801.48.4.1451 

PHOENIX, AZ 85061 
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P.O. 27248 
602-266-0582 
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214.753.4334 
OKLAHOMA CITY. OK 73106 
3007 N. May. P.O. 60566 

405-947-2013 
HOUSTON, TX 77207 

4326 TelephoneRd .P.0.26616 
713-644-6793 

CANADA 

MONTREAL. OUISIC H2 P2 M4 
8400 St louren. Blvd Room 205 

514-381-5838 
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THE COVER: This photo from last year's PC-76 symbolizes the presentation of 
the 2nd annual Personal Communications show, PC-77, Feb. 15-17, in Las 
Vegas. Billed as the largest trade show of two-way radio equipment ever held, 
PC-77 will showcase for the first time the new 40-channel CB radios and 
associated accessories. 

10 ABC's Of VSWR In MATV 
A definition of VSWR, what causes it, what effect it has on MAW systems 
performance, and the methods for minimizing it. By James E. Kluge 

15 CB Sales And Service-1976-1977: A State Of The Industry Re-
port 
A summary of what happened with the CB industry in 1976—and a look 
ahead to 1977, based on interviews with CB manufacturers, industry 
leaders, and government officials. By Don W. Mason. 

20 CB Servicers' Source Guide 
CB transceiver brand names are alphabetically listed and cross-referenced 
to manufacturer or marketer, including addresses and phone numbers for 
use in sourcing out parts and service literature. 

26 Class-D Citizens Band Channel Frequencies 
A handy chart for CB servicers and users of the 40 CB channels, with their 
frequencies and the upper and lower limits permitted by the FCC. 

28 Delco Goes Digital In 1977 
An analysis of features, circuits and trouble-shooting techniques for the 
new Delco digital AM/FM auto radio and FM-stereo unit for 1977. By Joseph 
J. Carr, C.E.T. 

39 PC-77 Show Agenda 
The schedule of activities planned for the 2nd annual Personal Communica-
tions Two-way Radio Show (PC-77) to be held in Las Vegas, February 15, 
16 and 17. 
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en, 

Our CB antennas can improve your receptionitoo. 
Sylvania antennas pull in a lot more than CB 

messages. They pull in customers who know 
value. And they pull in profits for dealers who 
know a good deal. 
With the Sylvania antenna line you'have every-

thing you need—from base station to base-loaded 
mobiles. Five different mounts give you the flexi-
bility to meet your customer's requirements for 

any type of antenna installation. 
Ask your Sylvania cl, stributor about how you 

can improve your reception. He'll give you the 
message loud and clear. 

We're helping you make it. 

bud SYLVANIA 
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NE WS OF THE INDUSTRY 

NEWCOM '77 Will Feature A CB/Communications Seminar  

A discussion of 40-channel CB radios, their sales potentials and prospect and a product 
display will be the main feature of a CB/Communications seminar to be staged during 
NEWCOM '77 in Las Vegas, May 3,4 and 5. The seminar theme will be "The Rules Have 
Changed But The Fight's The Same," and will take a look at the evolution of the 
communications market since the end of the CB boom, and opportunities that lie ahead. 
The first half of the seminar will be conducted by Richard Horner, president, E. F. 

Johnson Co. and will be titled "The Second Revolution-40 Channels." Jon Passini, 
marketing manager for Cobra Communications Products, will lead the second part with 
a discussion on "Expanding Our Communications Future." 

Survey Shows Average Hourly Wages Earned By TV Technicians In the U.S.  

A recent survey of 4,093 journeymen TV technicians across the country conducted by 
NESDA shows that the average servicer is paid $5.19 per hour. The lowest hourly wage 
reported by those surveyed was $2.63 and the highest was $7.39. A breakdown of 25 
selected metropolitan areas in descending order of the weighted average rate is as 
follows: 

Selected  Number of  Lowest  Weighted  Highest 
Metropolitan Areas  Journeymen Surveyed  Paid Rate  Average Rate  Paid Rate 

St. Louis  19  $4.50  $6.11  $7.16 
Milwaukee  33  5.12  6.10  6.45 
Los Angeles  525  3.25  5.92  7.00 
Orlando  13  5.20  5.80  5.85 
Detroit  46  4.50  5.65  6.36 
Sacramento  14  5.00  5.60  6.40 
Minneapolis  24  4.85  5.47  6.00 
Chicago  226  4.50  5.39  7.39 
North Jersey  72  3.75  5.36  6.50 
Phoenix  25  5.15  5.35  5.50 
New York  423  3.85  5.32  6.88 
San Diego  70  3.75  5.26  5.95 
Washington. D.C.  189  3.95  5.19  7.00 
Cleveland  80  4.90  5.17  5.50 
Boston  81  4.00  5.08  6.20 
Salt Lake City  27  5.00  5.05  5.50 
Philadelphia  92  3.80  5.04  5.90 
Cincinnati  55  3.87  5.04  5.75 
Denver  72  4.70  5.00  5.98 
Pittsburgh  44  4.58  4.98  5.40 
Kansas City  72  3.90  4.95  5.50 
Dallas  129  4.55  4.94  5.50 
Baltimore  148  3.75  4.94  5.05 
New Orleans  31  4.75  4.93  5.90 
Atlanta  41  4.44  4.83  6.75 

FTC Investigates TV Game Effect On CRT -Game Manufacturers Say No Problem'  

The Federal Trade Commission's Bureau of Consumer Protection (FTC/BCP) is con-
ducting an inquiry into whether or not the newest electronic consumer product, the TV 
Game, does any harm to the home TV picture tube. TV game manufacturers, however, 
say there should be no problems as they have yet to receive any complaints from the 
millions of TV game buyers about damage under normal usage. 
The FTC inquiry is said to have been prompted by damage caused to CRTs in TV sets 

used for demonstration purposes in retail stores. There have been some reports that these 
demonstration sets received what is called "ion beam burn" or "phosphorous exhaustion", 
or in other words, an image burned onto the surface of the tube. 
Producers of the TV games say that the problem encountered with the demonstration 

sets will not occur with home sets under normal use. 

TV Set Sales -Color & B&W -Expected To Improve Very, Very Slightly  

Two forecasts of what 1977 will produce in TV set sales-both close to each other-
indicate that there won't be much difference between 1976 and 1977. The first forecast is 
one from the TV industry itself. It calls for color sales to dealer in 1977 of 8.05 million and 
black & white sales of 5 million. (See EIA figures for the end of 1976, below) 
The second forecast is one made by TV Digest, calling for 8.25 million new color sets 

and 5.2 million black & whites. Other parts of the TV Digest 1977 forecast include: "Color 
TV prices will rise slightly as cost pressures continue"; "It seems more likely than not 
that Sony will buy former Westinghouse picture tube plant"; and "At least one more TV 
maker will follow GE into VIR-controlled color, and there'll be more emphasis on digital 
tuning." • 
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FORD. YOUR FIRST CHOICE 
IN PARCEL VANS. 

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

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

Ford Parcel Delivery Vans not 

only take on big jobs, they make 
the driver's job easy. 

The engine's forward out of the 
way. There's more room to get in, 
more room to drive in. You can 
step right across the cab or into 

the load area. Power front discs 

are standard, Cruise-O-Matic 
Drive available. See what's new in 

vans; see your local Ford Dealer. 

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

Wide doors 
and forward axle ocation 
make it easy to step into 
the roomy cab int-arior. 

2,200 lbs. more 
weight rating than older 
Fords. GVW's now go to 
10,500 lbs. 

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

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

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

are still on the job. 

FORD 
ECONOLINE 

VANS 
FORD DIVISION 

. .for awe details circle 113 on Reader Service Card 
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TECHNICAL 
i..ITERATURE 
riu mmero mmu mum m 

Industrial Electronic Tools and 
Supplies are featured in a new 
catalog just released by Joseph Elec-
tronics. The new 328 page catalog, No. 
077, features more than 70 product 
lines providing descriptions, technical 
specifications and pricing. It places 
special emphasis on test equipment, 
tools, PC supplies and products for 
laboratory and R & D markets. Avail-
able free from Joseph Electronics, Inc., 
1733 No. Harlem Ave., Chicago, Il-
linois 60635. 

Closed Circuit Video Equipment 
are highlighted in a new 8-page 
brochure, CCV-118B, from RCA. The 
new literature presents information 
on the TC1000 family of general sur-
veillance and lower light level 
cameras; the TC1005 camera family 
for demanding CCTV applications and 
lower light levels; and the TC1030 
family of very low-light-level cameras 
with silicon intensifier target tubes. 
The brochure also covers monitors, 
alarm call-up sequential switchers, 
date and time recorders and a time-
lapse video recorder. Available free 
from RCA Solid State Division, Box 
3200, Somerville, N.J. 08876. 

Semiconductor Replacements are 
cross referenced and described in a 
new guide and catalog from Raytheon. 
The newly revised guide contains 
specifications and outline drawings 
for nearly 300 "RE" replacement tran-
sistors, diodes, SCR's, integrated cir-
cuits, and accessories, including 45 
new types not previously listed. The 
guide also cross references thousands 
of domestic and foreign set part num-
bers. Available free from Raytheon 
Co., Distributor Products Operation, 
4th Avenue, Burlington, MA 01803. 

CB Antennas and Accessories are 
described and illustrated in a new 
4-color, 12 page brochure from Wilson 
Electronic Corp. Included are photo-
graphs, sectional details, specifica-
tion, and descriptions of CB base an-
tennas, mobile antennas, crank-up 
towers and rotors. The new literature 
features a description of "Dual Parasi-
tic Excitation," a principle found in 
the firm's antennas. Available free 
from Consumer Product Division, Wil-
son Electronics Corp., 4288 So. Polaris 
Avenue, Las Vegas, Nevada 89103. 

Citizens Band Accessories are cov-
ered in a new folder from RMS Elec-
tronics. The literature describes and 
illustrates such products as: CB win-
dow antenna mount for base station, a 
detachable antenna trunk mount, 

slide lock mounts, horn and extension 
speakers, hook-up cables with reus-
able connectors, co-phasing CB har-
ness, dummy loads, microphones and 
microphone connectors, interference 
filters and adaptors for all CB equip-
ment. Available free from RMS Elec-
tronics, Inc., Bronx, N.Y. 10462. 

Service Technician Tool Kits are 
featured in Catalog 22, the newest lit-
erature from Techni-Tool. Included 
are 25 new tool kits for the engineer 
and service technician, and such 
unique tools as a diamond wafer saw 
and a "no-nik" co-axial cable stripper. 
With this new catalog, the technician 
can design his own tool kit, selecting 
and specifying only the items that are 
needed. Available free from Techni-
Tool, Inc., Apollo Road, Plymouth 
Meeting, PA 19462. 

Digital Instruments and accessories 
are described fully, with prices in the 
latest booklet from Data Precision. 
The catalog lists and pictures the 
firm's line of digital multimeters and 
counter-timers. It's available free 
from Data Precision Corp., Audubon 
Rd., Wakefield, Mass. 01880. 

Semi-Conductor Replacements are 
completely covered in the newest 
catalog from Workman Electronics. 
The new literature lists replacements 
of over 75,000 manufacturer's num-
bers to over 200 Workman models. The 
guide also features a cross-reference to 
other = Or semi-conductor manufac-
turers. The catalog is available free 
from Workman Electronic Products, 
Inc., P.O. Box 3828, Sarasota, Florida 
33578. 

Electronic Connectors, Hardware 
and Fastening Devices are listed 
and priced in a new catalog from Wal-
dom Electronics. The new literature, 
catalog No. 2C-76, lists a wide variety 
of Hollingsworth solderless terminals, 
connectors and crimping tools, connec-
tor housings and pin terminals, 
printed circuit hardware, hand and 
air-powered crimping tools, designer's 
kits for crimp and nylon connectors, 
terminals, handles, spacers and elec-
tronic hardware. Available free from 
Waldom Electronics, Dept. PR, 4625 
West 53rd St., Chicago, Ill. 60632. 

TV Test Rigs, Brighteners, and 
Substitute Tuners are some of the 
items included in the latest catalog 
from TeleMatic. The new literature, 
Catalog 76-2, lists a universal TV test 
rig, yoke & convergence adaptors, ex-
tension tools, brighteners cross-
referenced to tubes, crystal checkers, 
CRT testers, high voltage probes, 
curve tracers and power supplies. Also 
included are TV high voltage repair 
parts and kits. Available free from 

TeleMatic, 2245 Pitkin Avenue, 
Brooklyn, N.Y. 11207. 

Test Instruments for industry, edu-
cation and service are fully described 
and pictured in the 1977 catalog from 
Leader. Included, complete with spec-
ifications, illustrations and prices, is 
the firm's complete line of oscillo-
scopes/vectorscopes, multimeters, 
color bar and pattern generators, 
DVM's, millivolt meters, signal 
generators, wattmeters, sweep/ 
marker generators and accessories. 
Available free to the service industry 
from Leader Instruments Corp., 151 
Dupon St., Plainview, N.Y. 11803 

A Technical and Do-It-Yourself 
Catalog, from Tab Books, describes 
over 400 current and forthcoming 
books, plus 14 of the firm's Electronic 
Book/Kits. The 44-page catalog in-
cludes books in a wide range of subject 
areas from: Amateur Radio License 
Study Guides to Communications-
2-Way, Shortwave and CB Radio. 
Among new and forthcoming titles de-
scribed are: "Build Your Own Work-
ing Robot", "Modern Electronics 
Math", VHF/UHF Fire, Police, Ham 
Scanners—Schematic  Servicing 
Manual", and "The Electronic Musical 
Instrument Manual." The catalog is 
free from Tab Books, Blue Ridge 
Summit, Pa. 17214. 

AM and SSB CB Radios are fully 
illustrated in full color and described 
in a folder available from Cobra Com-
munications. The full line of the firm's 
CB units and accessories are included 
in the folder. Available free from dis-
tributors and Cobra Communications, 
1801 W. Belle Plaine Avenue, 
Chicago, IL 60613. 

Alarm and Security Equipment 
now available is described in the latest 
catalog from Mountain West Alarm 
Supply Company. The guide lists over 
900 intrusion and fire alarm products, 
along with information on application, 
principle of operation and specifica-
tions, plus connection diagrams and 
pictures of typical installations. 
Available free from Mountain West 
Alarm Supply Co., 4215 North 16th 
St., Phoenix, Arizona 85016. 

CB, Automotive and Appliance 
Noise Filters are described in the new 
selector guide from Cornell-Dubilier. 
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. Free from Mr. William 
Carlson, Cornell-Dubilier, 150 Av-
enue L, Newark, N.J. 07101.0 
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Seeprity 
ts 

'Irqttory. 
With Mallory 
Security  
Products on 
the job, (r 
intruders 
get the 
message 
loud and 
clear. 
Anyplace, anytime. For the few dollars they 
cost, here are mighty effective ways to signal 
forced entry of a building, home, apartment, 
office. automobile. 
Put the Mallory CA3 Intrusion Alarm in 

your living room, for instance. It'll easily 
pass for a radio or stereo tuner 
while transmitting a 20-foot 
ultrasonic wavelength field. 
One that will detect the 
slightest intruder movement 
and activate an alarm. 
This compact area-and-

MALLORY 

Mallory CA3 Intrusion Alarm 
and ABA1 Car Alarm. 

perimeter 
device 

comes with 
solid-state 

circuitry and big 
reliability. And a wide variety of indoor and 
outdoor warning accessories to choose from 
—bells, horns, sirens, rotating red lights, 
tape switches, many more. 
For automobile security, install the Mallory 

ABA1 Car Alarm with entry sensing and instant 
siren alert for doors, hood and trunk. It comes 
as an easy-to-install kit, complete with 
switches, wire, keys, warning decals. 

From any angle, Mallory 
Security Products mean 

protection. See your 
Mallory distributor. Or 
send for our Security 

Products Bulletin 
No. 9-654. 

M ALLO RY DIST RIBUTO R P RODUCTS CO MPA NY 
a division of P. R. M ALLORY & CO. INC. 

Box 1284. Indianapolis. Indiana 46206: Telephone: 317-856-3731 

Capacitors • Controls • Security Products • Recording Tapes • Resistors • Semiconductors • SONALERT8 • Switches • Fastening Devices 
SONALERT8 is a registered trademark of P. R. Mallory & Co. inc. 
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will cause excessive signal loss 
and spoil otherwise good TV pic-
tures. 

ABC's Of 
VSWR In MA N 

By James E. Kluge* 

What it is, what causes it, and how 

to minimize or eliminate it 

(- - - 

te  CABLE IMPEDANCE Zo  750 

INCIDENT WAVE 

— - - - 

(Vinc)  

- - -

fl 0 
SOURCE 
IMPEDANCE 
750 

 -Ø > 

RL (LOAD 
IMPEDANCE) 

REFLECTED WAVE (WO) 

it VSWR RESULT 

750 1.0 ALL ENERGY ABSORBED BY LOAD (NO REFLECTED 
ENERGY) 

SHORTED (00) 
OR 

OPEN (INFINITIVE) INFINITIVE ALL ENERGY REFLECTED FROM LOAD BACK TO 
SOURCE (NO ENERGY ABSORBED BY LOAD) 

GREATER THAN 
ZERO BUT LESS 
THAN 750 

GREATER THAN 
1.0 BUT LESS 
THAN INFINITIVE 

SOME ENERGY ABSORBED BY LOAD & SOME REFLECTED 
BACK TOWARD SOURCE 

Fig. 1—Effects of impedance mismatch on VSWR. 

E VSWR means Voltage Stand-
ing-Wave Ratio. The more general 
term is simply 'standing-wave 
ratio' (SWR), and can be either a 
voltage or current ratio. However, 
because most measurements in-
volve voltage, V̀SWR' is the more 
popular term. 
VSWR is a measure of how effi-

ciently high-frequency (RF) power 
is transmitted over an RF trans-
mission line. In an MATV system, 
for example, an excessive VSWR 

*The author is a technical editor for the 
Winegard Company 

VSWR IS A RATIO  

Any impedance mismatch be-
tween the transmission line and 
any device connected to it will 
cause standing waves. The ratio of 
actual source or load resistance 
(RL) and transmission-line impe-
dance (Zo) equals VSWR (RL/Zo or 
Zo/RL, whichever ratio is greater 
than 1). For example, when using 
75-ohm cable, a load resistance of 
either 50 ohms or 112.5 ohms pro-
duces a VSWR of 1.5. 
VSWR always has a value 

greater than 1 and in case of an 
open (RL = infinitive) or short cir-
cuit (RL = 0) VSWR becomes infi-
nite (see Fig. 1). 
VSWR also equals the ratio of 

maximum to minimum amplitude 
of the standing wave on the 
transmission line or cable. 

REFLECTIONS CAUSE 
STANDING WAVES  

Standing waves occur when part 
of the energy propagated down a 
transmission line (termed incident 
energy) is reflected back up the 
line in a reverse direction. Re-
flected energy is caused by impe-
dance discontinuities in the line, 
in the connectors or from an im-
proper load termination. 
An open or short circuit at the 

load end of a transmission line re-
flects all the incident energy back 
toward the source because there is 
nowhere else for it to go. Where 
the line is terminated in a pure 
load resistance exactly equal to 
the characteristic impedance of 
the line, all the incident energy is 
absorbed by the load resistor— 
none is reflected. This is the ideal 
case representing maximum 
transfer of energy from source to 
the load via the transmission line. 
We call this a matched condition 
(VSWR = 1) 

TRAVELING WAVES 

On a matched transmission line, 
all electromagnetic waves travel 
along the transmission line from 
source to load as traveling waves. 
This may be visualized as a train 
of sine waves moving along the 
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NE, ANTENNA 
CENTER 

THE ANTENNA ORGANIZER. 
THAT DOES MORE THAN 
DISPLAY ANTENNAS! malvkilmo 

COMPREHENSIVE ASSORTMENT 
OF ANTENNA--TOP, CENTER & 
BASE LOADED MODELS--ALL 
INDIVIDUALLY SKIN PACKED 
FOR PROMINENT DISPLAY. 
SINGLE ANTENNAS 
SINGLE ANTENNA KITS 
CO-PHASED ANTENNA SYSTEMS 
MOUNTS & CABLES 

UNIQUE "SWING-ASIDE" FLOOR 
MERCHANDISER LETS YOU GET 
MAXIMUM RETURN FROM MINI— 
MUM FLOOR SPACE. REQUIRES 
ONLY 5' x 2' AREA. 
LOOK WHAT YOU GET: 

11C1-
ELECTRONICs GC ELECTRONICS 

ii,,4)zr-7111a1„ DIVISION OF HYDROMETALS. INC tw) 
ROCKFORD. ILLINOIS U.S.A 61101  ilk 

ANTENNA CENTER 

PROGRAM 
NO. 49-855  rk. 

I% 

..,A11.11L 

lib 

,c;'• 

20 different antennas, antenna kits and 
co-phase systems--40 total products. 
Revolutionary "Swing-Aside" self-service 
floor merchandiser places entire selection 
at customer's finger tips. 
Colorful, descriptive header, complete 
with illustrations and catalog numbers, 
informs customer of the exact antenna 
or kit he desires. 
Versatility of selection allows 65 differ-
ent antenna and mount combinations. 

CONTACT YOUR GC 

DISTRIBUTOR TODAY! 
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Dodge makes vans with 
a sense of value. 

Here are some great reasons why Dodge is the number one maker of compact van-type vehicles. 

1. Value for the money. 
Bcry Dodge I radesman is 

designed to give you ..hat you want 
for your money. That's %%ell 
Tradesman offers yoi twc wheel-
bases, three overall lengtl-s. and a 
variety of power plans. Nbt to 
mention standard equ pm.tnt like 
front disc b-akes and Electronic 
Ignition. Plus options ike overdrive 
transmission? power s.eeting. and 
automatic t7ansmissioi with a new 
low-slip torque convener. And we 
didn't leave out comfz-rt, either. 
Tradesman Rives you a goad-looking 
interior. You can evei equip it with 
optional high-back Ciornmrand seats 
for on-the-job comfort. 

3. Large cage capacity. 
Tradesman's a tri:n compact 

size with an engine ti-at is. far forward. 
So you can carry king-sized loads. Even 
our 109-inch-wheelbatr model, the 
shortest in the busine%. his more than 
nine feet of loadspace behind the 
engine. 

3. Better maneuverability. 
Curb to curh. Tradesman's 

turning circle is tighter thin either 
Chevy's or Ford's. And sioce 
Tradesman is shorter oven!! than 

Chevy and Ford yoi ea-. load and 
unload in even te t gh-est spots. 

4. Ifiazivaa: Illggest van 
them is. 

For extra-big jcbs, there's 
Maxivan, the bigges wan in the 
business... with .8 ec ra inches of load 
length over the standard Tradesman. 

5. Good gas mileage. 
In EPA eitiinatm. Dodge B100 

Tradesman with a staink,rd 225 Six and 
manual transmisiior* vi 24 MPG. 
highway: 18 MPG, city. Your actual 
mileage may differ cepending on your 
driving habits. cond t olof your 
van, and optiond eccirment. But 
Tradesman offers a :7_1d Pacer option 
that can help yo t get maximum 
mileage. 

Dodge fradasman: 
A whole lot more. 

The reaion, -0- nuying a 
Dodge Tradesmen %am can't stop there. 
...for more details elrelb 150 r Ileader Service Card 

They're as numerous as TraJesman's 
other great features: sn-all ,S3( and V8 
engines. Big 22-gallon gps talk. Or an 
optional 36-gallon tank.Cpi ons like a 
sliding side door (127-hie-wheelbase 
models only) for easy loadirg. Auto-
matic speed control. Al- corditioning 
that's available as an option pn every 
eight-cylinder model Tradesman. A 
KaryVan model that giwsyt-u the 
maneuverability and co-ivzn ence of a 
Tradesman van...plus the lendspace 
of a bigger truck. 

See for yourself at !cur 
Dodge Dealer's. There area bt of great 
reasons to buy or lease horn America's 
number one maker of a-•mpact 
van-type vehicles. 

'Not available in California (Jr vt.itk.high altitude 
certification. Available on BeMorisv. 



transmission line. If you could fix 
your eyes on an imagined vertical 
line located at any fixed point 
along the transmission line, at the 
point where the sine wave inter-
sects your imagined vertical line, 
the voltage would 'appear" to al-
ternately swing first positive and 
then negative as the sine waves 
pass on their way from the 
generator to the load (see Fig. 2). 

EFFECT OF 
STANDING WAVES  

Any reflected waves traveling 
in the opposite direction (i.e., from 
load to source) will either reinforce 
or cancel the voltage of the inci-
dent wave. At half-wave intervals 
the reinforcement and/or cancella-
tion is maximum. The result is a 
pure standing wave that appears 
to remain stationary while its am-
plitude or height increases and de-
creases as a function of time. 
If the load end of the line is open 

or shorted (100-percent reflected 

in some value between once and 
twice the maximum amplitude of 
the traveling incident wave. 

VSWR & 'RETURN LOSS'  

Expressed mathematically, the 
maximum amplitude of a standing 
wave will equal the peak value of 
the incident wave plus the peak 
value of the reflected wave (Vim + 
Vref), producing maximum volt-
age reinforcement, or voltage ad-
dition. 
The minimum amplitude of a 

standing wave will equal the dif-
ference between the peak values of 
the incident and reflected waves, 
producing maximum voltage can-
cellation. 
Because VSWR equals the ratio 

of maximum to minimum, then: 
VSWR = Vinc + Vref  

Vinc — Vref and 

RETURN LOSS =  Vinc = 1 
Vref  r 

Therefore, the higher the return 

SOURCE-4. 

PEAK 

PEAK 

4 

PURE 
TRAVELING 
WAVE/ 

IMAGINARY LINE 

DIRECTION --411• 
OF TRAVEL 

- - LOAD 

• Sinewave moves from left to right (source to load) 

• Voltage at any fixed point (represented by imaginary line) varies in sinewave 
manner—from zero to maximum positive, back to zero and then to maximum nega-
tive, etc. 

• No reflected wave (minimum VSWR) 

Fig. 2—Representation of RF energy ('pure' traveling wave) moving along transmission line. 

energy), the standing-wave ampli-
tude will vary from zero to twice 
the maximum amplitude of the in-
cident wave. 
If the line is properly termi-

nated, or matched, in a pure resis-
tance equal to its characteristic 
impedance (no reflected wave) 
there will be no standing wave, 
just a pure traveling wave. 
If the line is terminated in a fi-

nite impedance of more or less 
than the characteristic impedance 
of the transmission line (the most 
common case), the maximum 
standing-wave amplitude results 

loss, the lower the VSWR, as 
shown in Table 1. 

EFFECT OF LINE LOSS  

In the interest of simplicity, the 
previous remarks dealt with a 
lossless transmission line and 
generally would hold true for short 
lengths less than 10 ft. However, 
for lengths of tens to hundreds of 
feet, cable loss has a definite effect. 
As a traveling wave travels down 
a lossy' line, it diminishes in am-
plitude until it reaches the load 
end. At the load end, a portion of 
the arriving energy is reflected 

B&K-PRECISION 

SWEEP/MARKER 
GENERATOR 
Model 415, $485 

With the B&K-PRECISION Model 
415 you can complete a TV align-
ment in about the time you would 
spend hooking up the instruments 
for conventional alignment pro-
cedures. It's ideal for testing adja-
cent channel interference in CATV 
installations, too. 

Everything you need is built into 
the Model 415 —sweep and marker 
generators, a marker adder and 
three bias supplies. The 10 crystal-
controlled IF markers can be 
shown either vertically or hori-
zontally on your scope, and they 
light up on the front panel IF re-
sponse and chroma bandpass 
diagrams as you use them. 

Proper set alignment is assured 
and is almost automatic when 
you follow the Model 415's pro-
grammed alignment procedures. 

Contact your local B&K-PRECI-
SION distributor for a demonstra-
tion, or write for detailed informa-
tion on how the Model 415 can 
save you time and increase your 
profits. 

:4KPRECISION 
PRODUCTS OF DYNASCAN 

6460 West Cortland Avenue 
Chicago, Illinois 60635 • 312/889-9087 
In Canada: Atlas Electronics, Toronto 

...for more details circle 107 on Reader Service Card 
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Offer valid only 
while magnifier 
supply lasts. Take 
a close look at 
this deal now... 
then hurry to your distributor! 

NEW ISOATIP 
cordless 
soldering iron 
completely recharges 
in 60 minutes. 
MAKES CORDLESS SOLDERING 
PRACTICAL FOR 
HEAVY-USE APPLICATIONS. 

The lso-Tip 60 can make up to 
125 electronic joints or more 
per charge. When completely 
discharged, the iron can be 
recharged and used in a few 
minutes or fully recharged in 
an hour. Low voltage, battery 
powered, ground free isolated 
tip design. Ask your electronics 
dealer. 

WAHL CLIPPER CORPORATION 
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING 
2902 Locust Street • Sterling Mono's 61081 • (8151 62S-6525 
"Manufacturing Excellence Since 1919" 

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

16 snap-in 
tips to fit 
any job 

plus a 
PC Drill. 

Now 
PErma POUJEr. 
Color-Brites 
magnify your 
rofits! This magnifier 

ill help you see the benefits of using 
Perma Power Color-Brite: brighter color 
pictures, brighter customer smiles when 

your inexpensive Color-
Brite installation defers for 
months the need to replace 
the expensive CRT. The Bausch 
& Lomb magnifier is free when you buy this four-pack of 
Perma Power Model C-511 Color-Brites, the model you 
need most often to restore sharpness, contrast and 
faded color to worn color picture tubes. What's more, 
you'll save over a dollar a britener, if you stock up 
now during this promotion. 

PEr Ma POLLJEr Color-Brites 
U. Chamberlain 

Chamberlain Manufactunng Corporation 
Perma Power Division 
845 Larch Avenue, Elmhurst, Illinois 60126 
Telephone (3121 279-3600 

...for more details circle 120 on Reader Service Card 
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and begins its journey back toward 
the source. Again, because of cable 
loss, the reflected energy also di-
minishes in amplitude as it re-
turns back toward the source, 
where a portion of it is absorbed. 
At the source, the incident en-

ergy is maximum and the reflected 
energy is minimum; thus, you can 
expect the VSWR to be small and 
nearest a value of unity at the 
source. 

VSWR & 'BACK MATCH' 

Any mismatch at the source will 
cause a portion of the signal that is 
reflected back from the load to be 
're-reflected' back again in the di-
rection of the load. However, if the 
source is properly matched to the 
line, any reflected wave arriving 
from the load will be absorbed by 
the source resistance. For this rea-
son, it is important that the source, 
or 'signal generator' be matched to 
the line. This is commonly referred 
to as backmatch, i.e., looking back-
wards from the load along the line 
to the source. It should be evident 
that a proper resistive backmatch 
will absorb reflections emanating 
from the load end. In this case the 
resistance of the source absorbs 
the reflected energy. 
In low-energy circuits such as 

MATV and CATV, the amount of 
energy absorption by the source 
resistance is of little concern. 
However, in high-energy circuits 
such as broadcast transmitters or 
similar 'high-power generators', 
serious damage could result from 
appreciable reflected power being 
absorbed by the transmitter 
(source) circuits. 

VSWR & 'IMPEDANCE 
DISCONTINUITIES'  

Standing waves are also caused 
by impedance discontinuities in a 
transmission line. Any change in 
the physical dimensions of the 
transmission line and/or its con-
nectors will cause impedance dis-
continuity. Discontinuities occur 
when the cable is crushed or flat-
tened by staples, clamps, window 
sashes, or when the center conduc-
tor is nicked or the cable is bent too 
sharply, or if the insulation con-
tains foreign material. 
Cable-manufacturing machin-

ery also can produce slight physi-
cal distortions at evenly spaced 
points along the length of the ca-
ble. This can cause signal "suck-



outs" at certain frequencies de-
pending on the distance between 
distortions relative to a quarter 
wavelength. For this reason, we 
advise that you buy quality, 
namebrand coaxial cable (prefer-
ably sweep tested) for MATV. 
Staples placed at evenly spaced 

points along a line also can cause 
"suckouts" of certain channels. 
Which channel is affected will de-
pend on the relationship between 
wavelength and the distance be-
tween staples or between two ad-
jacent periodic distortions of the 
cable geometry. 

ELIMINATING HIGH VSWR IN MATV 

Standing waves on an MATV 
cable can cause smeared pictures, 
multiple ghosts, snowy pictures 
(as a result of excessive signal loss) 
and possible loss of color. 
Standing waves can be avoided 

or significantly reduced by em-
ploying the following installation 
and design techniques: 
• Terminate the end of every 

MATV cable run with a 75-ohm 
resistor 
• Terminate every unused split-

ter output with a 75-ohm resistor 
• Terminate the line-out jack on 

the last tap of a trunkline 
• Use quality, name-brand co-

axial cable, preferably a type 
which is certified by the manufac-
turer as having been sweep-tested 
• Do not install staples or 

clamps in a manner which causes 
impressions in the cable. Use 
staples to support the cable, not to 
fasten it tightly to a structure 
• Randomly space staples or 

clamps so that the effects of any 
slight impressions in the cable do 
not 'accumulate' at some specific 
wave-length (channel frequency) 
or fraction thereof 
• Buy antennas, preamps, line 

amps, splitters, taps, etc., which 
provide a low VSWR for both input 
and backmatch 
• Avoid sharp bends when rout-

ing cable 
• Avoid routing under or 

through areas where the cable 
might be crushed 
• Use extreme care and the cor-

rect tools when installing connec-
tors on the cable with care. Next to 
improper terminations, this is 
probably the most common 
installer-caused fault which 
causes poor VSWR and resulting 
poor pictures. • 

We've got a 

HOT LINE 
ny way 
you look at it! 

PA-N VS\ 
gt-Z‘N esto' %go--6 des 

spec° t ,jour 
Mee' ' ea to ecolc  ar ots  

svPecoj feroe 

Ihe  \jje 

o3oR' 

INDOOR 
ANIENNASI 
Reject ghosts. get 
better reception colo  . 

Attractive, with 
1-li-impact Styron 
Housing. 3 colors, 

5 models. 
Channels 2-83 

efectronics.  ELEcTRoNics, si 

rnecrosiPt.eitecrs,  

C" Viete /me of  

prearnps, 

p/id  state, 

P°° sters, 
trans  

for 
Now_aiso  

444  TV amps.  

COL, 

ALL HANNE1 

line of al/ 

To/ ir-eFEt MeN N A Si 
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antennas and an 
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kits---th wo 

e  rld'stenna 

call the hot line 

319-753-1625 
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WNW  •MI M• 

200 

SOUND CARRIER 

UN MOO 

OFF 11 

A NEW DIMENSION 

has been 
added to 

professional 
color TV 
servicing 

The 
new 

11 

Chro ma-Line 
COLOR-PATTERN 
GENERATOR 

For Faster, Easier 
Color TV Servicing 

MOO 

Gener  or  model 432 

CH. 3  CH. 4 

VIDEO  H[23.52 
7 

SOUND 
(45 MHz) 

SIMPSON ELECTRIC COMPANY • ELGIN. 11.1.1 OIS 60120 

Model 432 

16 "touch command" patterns instantly 
available in a 4 x 4 pushbutton matrix 

3 VHF channels: 3, 4 and 7, channels 3 and 4 
fully crystal controlled 

2 UHF channels: 23 and 52 

IF Output: 45.75 MHz 

Composite Video Output: Sync, pattern 
and sound 

Built-in cable storage compartment 

MODEL 432 Complete with two cable 
assemblies, for Coax and 30012 inputs, and 
Operator's Manual   ..  $198. 

AVAILABLE NOW FROM ELECTRONIC PART DISTRIBUTORS 
(312) 697-2260 • Telex: 72-2416 • Cable: SIMELCO 

...for more details circle 123 on Reader Service Card 

I F. 
45 15 MHz) 

POWER 

OFF U M ON  qp 

This new Simpson model is an all solid-state 
instrument incorporating the latest digital 
LSI and SSI technology for maximized 
color-pattern stability and reliability. Today's 
professional TV technicians will appreciate 
its many extra features and performance 
characteristics. 

Sound Output: 4.5 MHz carrier, unmodulated 
and 1000 Hz FM modulated 

Adjustable RE, IF and Video signal level 

75 Coax and 300  Balun Outputs 

Red, Blue and Green gun killers 

Transformer-isolated, line powered, for 
instant-ready use 

FOR COMPLETE SPECIFICATIONS, WRITE FOR BULLETIN T829 

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, Illinois 60120 

FUL,WMINT 
GHOuP 
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A STATE OF THE INDUSTRY REPORT 

• Less than one year ago 
the CB industry staged 
its first national trade 
show—PC-76—in Las 
Vegas. It was a signal 
that Citizens Band Radio 
had arrived—and was 
about to become a major 
factor in the electronics 
industry. This month— 
on February 15, and 
again in Las Vegas--the 
doors will be open on 
PC-77. It is being billed 
as the "largest trade 
show of two-way radio 
equipment ever held, 
with over 75,000 square 
feet of exhibit space re-
served by over 300 ex-
hibitors." 
In the ten months be-

tween PC-76 and PC-77, 
what has developed with 
the users, the producers, 
and the regulators of CB? 
And what's ahead for 
1977? To find out, we 
talked with a number of 
major CB manufactur-
ers, and to officials of the 
FCC and the Electronic 
Industries Association. 

FROM PC-76 TO PC-77  

Throughout 1976, the 
CB boom continued— 
first, as supply tried to 
catch up with demand, 
and then, after the ex-
pansion to 40 channels 
was announced by the 
FCC, to clear the ware-
houses of 23-channel 
models. All previous 
sales records for CB trans-
ceivers were broken, 
several major electronic 
manufacturers entered 
the market, the FCC de-
veloped new methods to 
break the log-jam of 
license applications, and 
the CB antenna became 
almost as commonplace 
as the car's radio an-
tenna. 

CB Sales Volume Breaks All 
Records 
More citizens band 

radios were sold in 1976 

CB Sales & Service 
1976-1977 

By Don W. Mason 

than in all of the previous 
28 years since the birth of 
CB. In fact, according to 
John Sodolski, vice pres-
ident of the communica-
tions division of the Elec-
tronic Industries Associ-
ation (EIA), close to 10 
million CB radios were 
sold in 1976, which is 
more than double that of 
the record volume set in 
1975. And when you add 
antenna and accessories 
sales to CB radios sold, 
Sodolski said, you wind 
up with retail sales 
which topped $2 billion 
in 1976. 
During the first seven 

months of 1976, the 
zooming CB sales record 
was attributed to the new 
awareness of the public 
to the benefits of CB and 
to demand racing ahead 
of supply. From August 
through September, 
Sodolski points out, there 

was a sales slowdown 
brought on mainly by 
"supply finally catching 
up with demand, a tradi-
tional summer selling 
slump, and confusion in 
the marketplace sur-
rounding the FCC's July 
announcement of the 
40-channel expansion." 
There was a sharp up-

turn, according to the 
EIA, in November and 
December because of fa-
vorable pricing, stepped 
up advertising, Christ-
mas gift-buying, and a 
growing awareness of the 
public that the 23-
channel models are not 
obsolete and will be com-
pletely adequate for most 
areas of the country. As 
Sodolski put it, "More 
and more people are 
realizing that 23 chan-
nels are adequate in less 
congested areas; the 
existing 23 channels will 

GROWTH OF FCC-LICENSED CB STATIONS 
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be increasingly easier to 
use and less crowded 
after the additional 
channels are made 
available; and the 23-
channel unit prices are 
lower." 
Sodolski added the fact 

that he thinks Channel 9 
will remain as the na-
tional emergency chan-
nel and Channel 19 will 
likely remain the truck-
er's channel for some 
time to come. 
Shortly after the FCC 

announced the expan-
sion to 40 channels a 
number of CB manufac-
turers came up with con-
version programs for 
consumers who bought 
23-channel transceivers 
after the FCC an-
nouncement. A certifi-
cate was issued with each 
23-channel unit pur-
chased which would 
allow the buyer to trade 
his radio in for a 40-
channel unit, or send it 
back to the factory for 
conversion to 40 - 
channels. The cost to the 
consumer for such trade-
in or conversion varied 
from $25 to $50. 
However, much in line 

with Sodolski's com-
ments, several of the 
manufacturers we talked 
with feel that few 23-
channel customers, in 
the end, will have taken 
advantage of the conver-
sion privileges. As Paul 
Davis, vice president and 
general manager for 
Cobra Consumer Prod-
ucts put it, "We have a 
conversion program and, 
of course, we will convert 
for anyone wanting it, 
but we don't honestly ex-
pect to find many people 
wanting conversion. We 
think, in most cases, 
they'll realize that the 
23-channel model they 
bought is plenty 
adequate for their pur-
poses, and that they 
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won't want to give up 
their unit for the one to 
three month period con-
version takes." 
Although Motorola 

does not have a conver-
sion program for their re-
tail customers, according 
to Mike Boyle, CB sales 
manager for Motorola, 
they will take back any 
23-channel products 
their distributors want to 
turn in. "After all," Boyle 
said, "we don't want 
them tying up their 
money holding our stock. 
We'll hold the 23 - 
channel models probably 
until the second quarter. 
If there is a price differ-
ence between the 23-
channel and the 40-
channel models, which 
there will be, the 23-
channel radios will still 
be attractive, and as the 
smoke clears, we may 
enter the 23-channel 
market again." 
That at least some CB 

manufacturers were not 
ready to say goodbye 
forever to the 23-channel 
models was apparent 
when we talked to RCA's 
Dennis Burke, manager 
of sound products mer-
chandise. Just this past 
fall, RCA announced the 
addition of two new 23-
channel mobile trans-
ceivers, Models 14T300 
and 14T301, to their line 
because, as Burke said, 
"We believe most CB ac-
tivity will remain on 23 
channels for a long time 
and for many areas of the 
country, 23 channels will 
be sufficient for normal 
operation. We'll, of 
course, have a full line of 
40-channel CB for 1977," 
Burke added, "but we'll 
have 23-channel radios 
priced differently to 
make them attractive." 
With 10 million CB 

radios sold just in the 
past year, industry and 
government leaders es-
timate that somewhere 
between 15 and 25 mil-
lion CB transceivers are 
currently in use. This is 

based on the fact that 
FCC licenses are issued 
for each station and 
many "stations" utilize 
more than one trans-
ceiver. Also included in 
the estimates are an un-
known number of CB 
radios being operated il-
legally without a license. 
Richard Everett, assis-

tant chief of the amateur 
and citizens band divi-
sion of the FCC, esti-
mates that there is an 
average of 21/2 to 31/2 
radios per station 
license, and that the total 
number of CB radios in 
the country is now be-
tween 15 and 25 million. 
John Sodolski, EIA, es-
timates a total of around 
20 million radios in use. 

FCC CB License Methods Are 
Streamlined In 1976 

In January, 1976, the 
FCC was receiving Class 
D CB license applica-
tions at the rate of about 
550,000 a month. They 
were issuing licenses at 
the rate of about 250,000 
a month, and in January 
of 1976 had a backlog of 
licenses yet to be issued 
of 750,000. 
In April, to speed up 

processing, and to elimi-
nate the long delay of 
about two months that 
new CB purchasers had 
to wait for their licenses, 
the FCC initiated a new 
temporary licensing pro-
gram. The CB purchaser 
then received his tempo-
rary license with the unit 
from the dealer and was 
able to legally operate 
his radio for a 60-day 
period, beginning on the 
date he sent in his appli-
cation for the permanent 
license. 
As the year pro-

gressed, the number of 
applications being re-
ceived by the FCC went 
down a bit but still up 
over the number received 
in 1975. By the end of 
1976, the average 
number of applications 
received by the FCC per 

month had come down to 
about 368,000. 
Among the reasons 

suspected for the slight 
decline in application 
rate occurring in mid-
summer was the 40-
channel expansion an-
nouncement which 
might have caused some 
would-be purchasers to 
wait until 1977, the be-
ginning signs of supply 
catching up with de-
mand, and the possibility 
that some CB pur-
chasers, after getting 
their temporary 60-day 
license with the trans-
ceiver, neglected to mail 
in the permanent license 
application. 
At any rate, when all of 

the 1976 figures were fi-
nally in, the total 
number of Class D 
licensed CB stations in 
the country was just 
about 7.8 million. 
The other FCC move 

relating to CB was the 
elimination of the four 
dollar fee for licenses. 
The announcement was 
made in December, but 
didn't become effective 
until January 1st. 
The move eliminating 

the fee was caused by a 
ruling from the U.S. 
Court of Appeals that 
license fees charged by 
the FCC since 1970 had 
been excessive. Because 
of the court ruling, the 
FCC suspended all 
license fees, including 
those for CB, while it 
studied the implications 
of the ruling. It is un-
known at this point 
whether the elimination 
of the $4 fee will have 
any effect on the number 
of CB license applica-
tions to be received at the 
FCC in the future. Even 
without the fee, CB pur-
chasers will still have to 
apply for a permanent 
license. 

Looking Ahead Through 
1977 

"Cautious optimism," 
among the representa-

tives of the industry and 
government we talked to, 
probably best describes 
the 1977 attitude toward 
the CB market. It's just 
possible that the excit-
ing, but unstable, days of 
the CB boom are starting 
to wind down a little. 
There are a lot of CB 

transceivers and acces-
sories yet to be sold be-
fore the American public 
is anywhere near being 
oversupplied; or in other 
words, before we'll be 
talking about a replace-
ment market as the big 
goal. As Richard Horner, 
president, E.F. Johnson, 
told Sales & Marketing 
magazine at the end of 
last year, "Even with the 
amazing growth of the 
past several years, there 
are still no more than 15 
million CB radios in use 
in this country, com-
pared with a potential 
market of 250 million, if 
you figure that every car, 
truck, recreational vehi-
cle, and home could even-
tually have an installa-
tion." 
Perhaps the best indi-

cation that there is still a 
huge market for CB 
radios yet to be satisfied, 
was the entrance this 
past year of the com-
munications industry 
giants—GE, RCA, and 
Motorola. While the 
three large companies 
seem to be entering the 
field with a full effort, 
representatives of the 
three companies we 
talked with all exhibited 
a cautious type of op-
timism. 
RCA's Dennis Burke 

said, "Although it's hard 
to be definite right now, 
we have been forecasting 
sales to be very good in 
1977—probably some-
where in the vicinity of 
1976 volume, perhaps a 
little bit less. The reason 
I say a little bit less," 
Burke explained, "is that 
an awful lot of 4th quar-
ter sales in 1976 were 
generated by the tre-
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IT'S SO GOOD, 
45 DAYS TO 

Money-back guarantee. We know 
the 8030A is the best portable DMM you can buy. 
But you need to find out for yourself. So here's the deal. 
Order an 8030A DMM. Then, use it for up to 45 days. If 

you're not totally satisfied, send it back and we'll give you a 
full refund. We're perfectly serious. The 8030A has got to do 
all of the things you want it to. It's got to perform the way 
you want it to. And if it doesn't, send it back. 
And we'll refund your money. All of it. 
How can we afford to take a chance like that? Well, take a 

look at everything the 8030A can do. 
And you won't want to let it go. 

Check the payment plan you prefer: 

O Bill my company against the attached purchase 
order. 

O Cash payment. Check or money order enclosed. 
Same 45-day return privilege. 

O Bill my BankAmericard No.   

O Bill my Master Charge No   
(Master Charge users please 
indicate 4-digit number ap-
pearing above your name.) 

Please indicate expiration date of card used   

o Please send me complete data. 
O Please have salesman call. 

E YOU 
ISAGREE. 

True tins ac. The 8030A is designed to give you 
usable accuracy. You get true rms ac, which eliminates er-
rors when measuring dis-
torted waveforms; 10 Ma 
input impedance to reduce 
loading errors, even on ac 
A basic dc accuracy of 0.1' 
of reading -±-1 digit. Excel-
lent noise rejection for stable 
readings and all specifica-
tions are guaranteed for one 
year. 

1111111111 M1111111 

11111111 M11111F 
11•111111111ii 

Name   

Title   

Company/Institution   

Address   

City & State  Zip   

Phone   

(Signature authorizing charge to credit card) 

For even more convenience, let your nearby Fluke 
sales office handle the details. For location, dial toll-
free 800-426-0361. 

FL U K E 



Resolution. 
The 8030A has a 2,000-

digit display. Resolution is 
0.05% of range. With its 26 
ranges it will measure from 
0.1 mV to 1100V dc, 10 mV 
to 750V ac, 0.10 to 2 Mt/ 
and 0.1 Ato2Aacanddc. 

Protection. 
On the job, the 8030A 

has a predicted MTBF of 
25,000 hours. The unit is 
designed to withstand over-
loads of 750V ac or 1100V 
dc, and transients as high 
as 6,000V. You can plug 
the ohms ranges into the 
ac line without damage. 
There's an easily replace-
able protection fuse for the 
current ranges. And if you 
ever suspect the instrument 
has failed on any function, 
we've provided a self-test 
feature which will probably 
prove you wrong. 

Portability 
Carry the 8030A easily 

to the job. There's an ex-
tendable sunshade for 
outdoor work. The unit is 
available with either dis-
posable or rechargeable 
battery packs. And the 
optional protective carry-
ing case offers hands-
free operation. 

Circle 272 on reader service card 

Please send me  8030A(s) at $250 each with 
disposable alkaline batteries and battery eliminator, 
and/or  8030A-01(s) at $275 each with recharge-
able batteries and battery eliminator, and/or   
8030A-03(s) at $235 each with disposable batteries, 
plus total cost of accessories checked below, state and 
local taxes and $5.00 shipping and handling. Total 
amount of order   

Add the following accessories: 

0 Temperature Probe 80T-150 0°F  0°C  $125 

O High Voltage Probe 80K-40  $ 50 

o RF Probe 8111F  $ 40 

o RF Probe 82RF  $ 75 

O Clamp-on AC Current Transformer 801-600 $ 70 

O Carrying Case C88  $ 20 

Fold along do
tted line and
 staple. 

Diode test. This unique function is for measurement 
of semiconductor junctions in-circuit. In diode test mode, the 
excitation voltage is high enough to turn junctions on. In the 
ohms mode, it isn't—allowing measurement of resistors paral-
leled by junctions. 

Accessories. The 8030A is compatible with Fluke's 
complete line of Universal DMM accessories which are designed 
with your convenience and safety in mind. (1) The brand new 
Universal Temperature Probe, Model 80T-150, measures tem-
perature direct from —50°C to +150°C or from —58°F to +302°F 
with any DMM. (2) High ac currents found in motors, gen-
erators, and related applications up to 600A are accurately 
measured with the 801-600 AC Clamp-on Current Transformer. 
(3) High frequency if voltages can be measured with either the 
81 RF (20 kHz to 250 MHz) or the 82 RF (20 kHz to 1 GHz) RF 
Probes. (4) For TV or other high voltage requirements, the 80K-40 
Probe measures to 40 kV dc. (5) Most of these probes fit handily 
in the optional carrying case. (6) All 8030A DMMs include test 
leads at no charge. 

First Class 
Permit No. 80 

Mountlake Terrace, 
WA 98043 

BUSINESS REPLY MAIL 
No postage stamp necessary if mailed in the United States 

Postage will be paid by: 

John Fluke Mfg. Co., Inc. 
P.O. Box 43210 
Mountlake Terrace, WA 98043 

PRINTED IN U.S.A. 



mendous price advan-
tages offered on 23-
channel models and 
perhaps we took a little 
bit out of 1977." And 
Burke added, "We're 
looking for a little more 
realistic approach to 
forecasting production 
cycles and gearing up 
properly for what is fore-
cast. This will contribute 
to more balance between 
supply and demand in 
1977." 
"In terms of total CB 

units," John Dullmeyer, 
manager, personal com-
munication products, 
General Electric, said, 
"we think 1977 will be 
almost even with 1976, 
possibly down a little bit. 
But, in terms of dollars, 
1977 will be better than 
1976." As to General 
Electric's approach to CB 
specifically, Dullmeyer 
said, "We went into the 
market on a very limited 
basis in 1976. We knew 
changes were coming 
with the FCC's 40-
channel expansion so we 
played 1976 on a very 
controlled basis." As for 
1977, Dullmeyer said, 
"We will participate very 
actively in 1977 and in-
tend to be a significant 
factor in the market. In 
fact, we would eventu-
ally like to be in the top 3 
to 5 manufacturers in the 
industry sometime in the 
near future." 
Also cautious about 

the 1977 market was 
Mike Boyle of Motorola. 
"We expect 1977 to be a 
good year for the indus-
try and for us, but we 
don't know yet, how good. 
We do feel that what we 
manufacture this year 
we will be able to sell be-
cause there's always a 
need for a good quality 
product. And perhaps," 
Boyle continued, "we 
have an advantage be-
cause we manufacture 
our product here in this 
country. In other words, 
we don't have to watch 
for, or worry about, boats 
arriving loaded down 

with product. We don't 
consider ourselves as one 
of the big factors in the 
market, quantity-wise. 
I'm sure our production 
will be able to keep up or 
down with whatever de-
mand there is." 
A little more optimis-

tic note was struck by 
representatives of two 
companies that have 
been in the CB market 
for a longer time than 
RCA, GE and Motorola. 
John Magnusson, na-
tional service manager 
for Hy-Gain, said that 
1977 "is going to be al-
most like two years ago, 
but not with the same 
sharply rising curve we 
had before. Also, the ex-
pansion to 40 channels 
caused problems in the 
last few months of 1976, 
but we think as the con-
sumer learns the differ-
ence between 23 channel 
and 40 channel models 
and the benefits of each, 
things will settle down. 
We're fairly optimistic 
about 1977 and, in fact, I 
think there could possi-
bly be a shortage of both 
kinds of CB in 1977." 
"I think '77 is going to 

be a fantastic year," was 
the opinion of Paul Davis 
of Cobra, "in fact it may 
be bigger than 1976 be-
cause of the carryover of 
23-channel jobs. There 
are a lot of carryovers, 
and those are going to fly 
out, and in 1977 we're 
going to sell a tremen-
dous amount of 40 chan-
nels. I've booked enough 
orders already for the 
first several months of 
the year," Davis con-
tinued, "to force us to go 
out and buy more mer-
chandise." 
On an industry-wide 

basis, John Sodolski, 
EIA, said "I believe CB 
sales will continue to 
climb in 1977, largely 
due to the public's 
firsthand exposure to the 
nearly 20 million CBs in 
the field." Sodolski ex-
pects that there will be a 
2-tier market for CB's in 

1977. "Twenty-three 
channel models will con-
tinue to be big sellers," 
Sodolski said, "particu-
larly during the first 
quarter, before supply of 
new 40-channel units 
catches up with de-
mand." 

The Opportunity For CB Ser-
vicers 

Finally, we asked what 
CB manufacturers are 
doing about in-warranty 
and out-of-warranty ser-
vicing. Indications are, 
with all of them, that 
they are still in the pro-
cess of building their 
"authorized service" 
networks. RCA's Dennis 
Burke said, "We have 
about 150 authorized 
service centers around 
the country now and we 
expect to have a lot more 
in the future. Competent 
servicers are a key in-
gredient to our future 
success. Anyone getting 
into CB service will have 
the luxury of being in an 
industry where the vol-
ume is great enough to 
make the effort worth-
while. After all, with 
over 10 million units or 
more being sold each 
year, you're talking 
about a nice piece of 
change for those aggres-
sive servicers who want 
to get in and do the job." 
When asked about RCA's 
source for authorized 
servicers, Burke replied 
that "probably most of 
them are now coming 
from the communica-
tions field, but we're 
happy and willing to talk 
to anyone about RCA au-
thorized service if they 
have the knowledge, the 
equipment and the 
necessary license." 
Hy-Gain, according to 

John Magnusson, now 
has about 1000 warranty 
stations under contract, 
"but we're always in-
terested to talk to anyone 
who is qualified and in-
terested," he said. When 
asked about the possibil-
ity of more TV/radio ser-

vicers getting into CB 
service, Magnusson said, 
"We have some TV ser-
vicers now, but the 
license and test equip-
ment are necessary. 
Those TV servicers who 
have made that transi-
tion are doing well, but 
they are a cut above the 
m̀a and pa' servicers." 
Mike Boyle, Motorola, 

said that his firm now 
has about 300 authorized 
service stations and 
hopes to add another 200 
by the end of 1977's sec-
ond quarter. "Some of our 
regular Motorola two-
way shops are doing CB 
servicing, but we're look-
ing first for shops that 
are now equipped prop-
erly with the right 
equipment and licensed, 
trained technicians." 
There are now 600 

franchised warranty ser-
vice stations for Cobra 
products around the 
country, and Cobra's 
Paul Davis says they 
plan to add more in the 
next year or so. "We have 
the best warranty sta-
tions in the business," 
Davis stated, "because 
we pay our bills, we have 
the parts and our factory 
backs them up, and we're 
fussy. We only approve 1 
out of every 3 who apply." 

IN SUMMARY  

So—as PC-77, "the 
largest two-way radio 
trade show in history" 
gets ready to open its 
doors in Las Vegas—and 
as we look to Citizens 
Band Radio for 1977— 
things look good. This 
time the "good" is not a 
wild, uncontrolled 
boom-type market. Itjust 
may be that sales won't 
be as good as 1976—but 
it looks as though a cer-
tain amount of stability 
is moving into the mar-
ketplace. There's still a 
lot of optimism on the 
part of CB's producers, 
regulators and users for 
1977, but there's caution, 
too. And that isn't a bad 
way to go. II 
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CB Servicers' Source Guide 

An alphabetical listing of CB trans-
ceiver brand names cross-refer-
enced to manufacturer and/or mar-
keter, plus an alphabetical listing of 
CB transceiver manufacturers 
and/or marketers and addresses 
and phone numbers where service 
literature and/or parts may be or-
dered, if so indicated by 'YES' in 
'PARTS' and 'SERV. LIT.' columns. 
(Asterisk * in 'PARTS' column indi-

cates manufacturer/marketer has 
regional parts centers--contact 
manufacturer/marketer for ad-
dress/phone number of parts center 
nearest you. Notation 'C.O.D. in 
'PARTS' column indicates manu-
facturer/marketer will send parts 
C.O.D. —for all others, payment 
must accompany order unless you 
have an established account with 
that manufacturer/marketer.) 

BRAND NAME - MANUF./MARKETER CROSS-REFERENCE 

BRAND NAME  

Aimor 
Aircommand 
Alaron 
American Electronics 
Astro Line 
Astrosonix 
Audiovox 
Automatic Radio 
Avon 
Bay City 
Beltek 
Blue Streak 
Browning Labs 
CB-27 
CB-40 
Challenger 
Channel Master 
Clarion 
Cobra 
Colt 
Commando 
Courier 
Coyote 
CP300 
CP400 
CP4000B 
CPI 
Craig 
Crystal 
Dolthone 
Eagle 
Ebersonic 
Echo 
Eico 
Ever-Sonic 
Eversonic 
Fanon 

Aimor Corp. 
Superscope 
B & B Import-Export 
American Electronics, Inc. 
Boman Industries 
Boman Industries 
Audiovox Corp. 
Automatic Radio 
Avon Electronics 
Fried Trading Co. 
Beltek Corp. 
CPD Industries 
Browning Laboratories 
Fried Trading Co. 
Fried Trading Co. 
TRS International 
Channel Master 
Clarion Corp. 
Dynascan Corp. 
Directional International 
Commando Communications 
Fanon/Courier Corp. 
PAL Electronics 
Communications Power 
Communications Power 
Communications Power 
Cyclops Products 
Craig Corp. 
Trans-Comm Manufacturing 
Unimetrics 
Eagle Electronics 
Mason Camera & Electronics 
Echo Communications 
Eico Electronic Instrument 
Avon Electronics 
Mercury Radio & Battery 
Fanon/Courier Corp. 

MANUFACTURER/MARKETER 

Field master 
Gemtronics 
General Electric 
Globe 
Granada 
Hallicrafters 
Handic 
Hanimex 
Hitachi 
Horizon 
Hy-Gain 
IDI 
Inland Dynatronics 
J. C. Penney 
JIL 
Kraco 
Kris 
Lafayette 
Lake 
Mako-1 
Marlin-1 
Merc 
Messenger 
Metro Sound 
Midland 
MOCAT 
Mongoose 
Motorola 
Nuvox 
Pace 
Palomar 
Panasonic 
Pearce-Simpson 
Porpoise-1 
Power 
President 
Prominent 

Fieldmaster Radio 
Gemtronics 
General Electric Co. 
GC Electronics 
Fried Trading Co. 
Hallicrafters Co. 
Handic-USA 
International Merchandising 
Hitachi Sales Corp. 
Standard Communications 
Hy-Gain Electronics 
Inland Dynatronics 
Inland Dynatronics 
J. C. Penney Co. 
J.I.L. Corp. 
Kraco Enterprises 
Kris, Inc. 
Lafayette Electronic Sales 
Lake Communications 
Unimetrics 
Unimetrics 
Mercury Radio & Battery 
E. F. Johnson Co. 
Metro Sound 
Midland International 
Motorola 
Cerwin Vega 
Motorola 
Nuvox Electronics 
Pathcom Inc. 
Palomar Electronics 
Panasonic 
Pearce-Simpson 
Unimetrics 
GEM'S Enterprises 
President Electronics 
Mason Camera & Equipment 
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BRAND NAME  

Ram 
Ranger 
Ray Jefferson 
RCA Co Pilot 
Realistic 
Regency 
Rice 
Road Runner 
Robert Electronic 
Robyn 
Royal Sound 
Royce 
R-T-40 
R Thomas 23 
Rystl 
Samsonic 
SBE 
Sears 
Shakespeare 
Shark 
Sharp 
Sidewinder 
Siltronix 

CPD Industries 
Tenna Corp. 
Ray Jefferson 
RCA 
Radio Shack 
Regency Electronics 
Airway Citizens Band Radio 
PAL Electronics 
Dyn Electronics 
Robyn International 
Royal Sound 
Royce Electronics 
Emergency Beacon Corp. 
Emergency Beacon Corp. 
Rysti Electronics 
Samsonic Trading Co. 
SBE, Inc. 
Sears, Roebuck & Co. 
Shakespeare Co. 
Shark Electronics 
Sharp Electronics 
Sidewinder International 
Siltronix 

MANUFACTURER/MARKETER 

Smokey 
Sonar 
Soundmusic 
Sound Trax 
Sparkomatic 
Stingray 
Summer Camp 
Surveyor 
Teaberry 
Tenna 
Tram 
Tran-Sonic 
TRS Challenger 
Unimetrics 
Universal 
Universe 
Utac 
Viking 
Waner 
Welchtronic 
Windsor 
XTAL 
Zodiac 

Enterprise Co., USA 
Sonar Radio 
Soundmusic Products 
International Antex 
Sparkomatic 
Unimetrics 
Welchtronic Distributor Corp. 
Surveyor Manufacturing 
Teaberry Electronics 
Tenna Corp. 
Tram/Diamond 
Tran-Sonic Industries 
TRS International 
Unimetrics 
Universal Machine 
Fortune Star Products 
I. A. Sales Corp. 
E. F. Johnson Co. 
Waner Electronics 
Welchtronic Distributor Corp. 
Windsor Industries 
Far Eastern Research Lab. 
Trans-Comm Manufacturing 

MANUFACTURER/MARKETER 

Aimor Corp. 
1801 Ave. Of The Stars 
Los Angeles, CA 90067 
213-770-4440 

Airway Citizens Band Radio 
1159 S. Harlem 
Worth, IL 60482 
312-448-3680 

American Electronics, Inc. 
91 N. McKinley 
Greenwood, IN 46142 
317-888-7265 

Audiovox Corp. 
150 Marcus Blvd 
Hauppauge, NY 11787 
516-231-'7750 

Automatic Radio 
2 Main St. 
Melrose, MA 02176 
617-321-2300 

Avon Electronics Co. 
1201 Broadway 
New York, N.Y. 10001 
212-889-4980 

B & B Import-Export, Inc. 
185 Park St 
Troy, MI 48084 
313-585-8400 

Beltek Corp. Of America 
1093 Bedmar 
Carson, CA 90746 
213-537-6180 

MANUFACTURER/MARKETER 
DIRECTORY 

SERV. LIT. PARTS  MANUFACTURER/MARKETER 

YES  YES 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES* 

YES  YES 

YES  YES 
(C.O.D.) 

YES  YES 

YES  YES 
(C.O.D.) 

SERV. LIT. PARTS  

Boman Industries  YES  YES 
9300 Hall Rd. 
Downey, CA 90241 
213-869-4041 

Browning Laboratories, Inc.  YES  YES" 
P.O. Box 310  (C.O. D ) 
Laconia, NH 03246 
603-524-5454 

Cerwin Vega (HED)  YES  YES 
12250 Montague 
Pacima, CA 91331 
213-896-0777 

Channel Master  YES  YES 
Div. Of Avnet Corp.  (C.O.D.) 
Ellenville, NY 12428 
914-647-5000 

Clarion Corp. Of America  YES  YES 
5500 Rosecrans Ave 
Lawndale, CA 90260 
213-973-1100 

Commando Communications Corp.  YES  YES 
1524 Elm Ave.  (C.O.D.) 
South Pittsburg, TN 37380 
615-837-8681 

Communications Power, Inc.  YES  YES 
2407 Charleston Rd.  (C.O.D.) 
Mountain View, CA 94043 
415-965-2623 

CPD Industries, Inc.  YES  YES 
2100 Wilshire Ave.  (C.O.D.) 
Santa Ana, CA 92705 
714-542-7228 
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MANUFACTURER/MARKETER  SERV 

Craig Corp. 
921 W. Artesia Blvd. 
Compton, CA 90220 
213-537-1233 

Cyclops Products, Inc. 
815 Elm St 
Manchester, NH 03101 
603-668-8826 

Directional International, LTD. 
Colt Comm. Div. 
5725 N. Central Ave. 
Chicago, IL 60646 
312-763-8440 

Dynascan Corp. 
Cobra Communications 
Products Grp. 
6460 W. Cortland St. 
Chicago, IL 60635 
312-889-8870 (Serv. Lit.) 
Parts: 2815 W. Irving Park 
Chicago, IL 60635 
312-583-4360 

Dyn Electronics, Inc. 
3095 N.W. 77th Ave. 
Miami, FL 33122 
305-592-6710 

Eagle Electronics 
6400 W. Park Dr. 
Houston, TX 77057 
713-780-3990 

LIT. 

YES 

YES 

YES 

YES 

YES 

YES 

PARTS  MANUFACTURER/MARKETER  SERV. LIT.  PARTS 

YES  Echo Communications, Inc.  YES  YES 
Cedarburg, 
WI 53012 
414-377-5050 

YES 
C.O.D.) 

E. F. Johnson Co.  YES  YES 
299 10th Ave. S.W.  C.O.D.) 
Waseca, MN 56093 
507-835-6222 

YES  Eico Electronics Instruments Co.  YES  YES 
283 Malta St. 
Brooklyn, NY 11207 
212-272-1100 

Emergency Beacon Corp.  NO  YES 
YES*  15 River St. 

New Rochelle, NY 10801 
914-235-9400 

YES* 
(C.O.D.) 

Enterprise Co. U.S.A.  YES  YES 
7037 Hayvenhurst Ave. 
Van Nuys, CA 91406 
213-781-7330 

Fanon/Courier Corp. 
990 S. Fair Oaks Ave. 
Pasadena, CA 91105 
213-799-9164 

Far Eastern Research 
YES  Labs, Inc. 

8749 Shirley Ave. 
Northridge, CA 91324 
213-993-9101 

YOU -
CAN BE 
SURE 
MORE TIMES IN 
MORE CIRCUITS 
WITH SENCORE 
DIGITAL 
MULTI METERS 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

N C CD i=t 

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. 

OVIV135 

Pt  Z1110 

nom my, t•ra, 4/0/140 

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

battery or AC operated 

N 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. 

/. / r2 2000 DCV range to make you sure that you can 
measure TV boost volts, scope voltages, medical 

22 equipment, etc.  Other digitals stop at 1000 volts. 
High voltage probe extends measuring capabilities to 
50 Ky. 

El 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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MANUFACTURER/MARKETER  SERV. LIT.  PARTS  MANUFACTURER/MARKETER SERV. LIT. PARTS 

Fieldmaster Radio Corp. 
21212 Van Owen St. 
Canoga Park, CA 91303 
213-347-6810 

Fortune Star Products Corp. 
1207 Broadway 
New York, NY 10001 
212-684-7140 

Fried Trading Co., Inc. 
167 Clymer St. 
Brooklyn, NY 11211 
212-384-3519 

GC Electronics 
Globe Electronics Div. 
400 S. Wyman 
Rockford, IL 61101 
815-968-9661 

Gemtronics 
356 South Blvd. 
Lake City, SC 29560 
803-394-3565 

Gem's Enterprises Co., Inc. 
1382 Jarvis Ave. 
Elk Grove Village, IL 60007 
312-640-8727 

General Electric Co. 
Personal Comm. Div. 
Bldg. #5, Electronics Park 
Syracuse, NY 13201 

YES  YES 
(C.O.D.) 

NO  YES 

YES  YES 

YES  YES 

315-456-3850 (Serv. Lit.) 
Parts: Audio Elects. Prod. Dept. 
1900 Bleeker St. 
Utica, N.Y. 13501 
315-546-3850 

Hallicrafters Co.  YES  YES 
2501 Arkansas Lane 
Grand Prairie, TX 75051 
214-647-9090 

Hitachi Sales Corp. Of America  YES  YES 
401 W. Artesia Blvd.  (C.O.D.) 
Compton, CA 90220 
213-537-8383 

Handic-USA, Inc.  YES  NO 
14560 N.W. 60 Ave. 
Miami Lakes, FL 33014 
305-558-1522 

YES  YES'  Hy-Gain Electronics Corp. 
4900 Superior 
Lincoln, NB 68505 
402-466-8111 

NO  NO  I. A. Sales Corp. of Calif., Inc. 
766 Lakefield Rd. 
Westlake Village, CA 91361 
805-497-3966 

YES  YES' 
(C.O.D.) 

Inland Dynatronics, Inc. 
10 Horizon Blvd. 
South Hackensack, NJ 07606 
201-641-3600 

YES  YES 
(C.O.D.) 

NO  YES 
(C.O.D.) 

YES  YES 

DVM36  $158 
3'4 digit LED display, 
.5% DCV accuracy, 

battery or AC operated 

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

battery or AC operated 
with automatic battery saver 

iso  RI BATTERY SAVING FEATURES WHEN INS-
TRUMENT IS NOT IN USE so you can be sure 

Pusii  that your meter will be ready the next time you 
ON  need it.  Push the button on the probe on the 

DVM35 arid 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. 

10 DAY FREE TRIAL to be sure that Sencore 
ciigitals are all that we say they are. Simply march 
into your Sencore distributor and ask for a free trial 

40  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. 

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

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

111 100% 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 
labor free of charge, for the lifetime of the product. 

Plus other "make sure" features such as - direct reading with nu 
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. 

3200  SE NCORE  DRIVE 
SIOUX FALLS, SD 57107 

..for more details circle 122 on Reader Service Card 
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MANUFACTURER/MARKETER 

International Antex, Inc. 
4140 Transport St 
Palo Alto, CA 94303 
415-494-2422 

International Merchandising 
1801 W. Touhy Ave. 
Elk Grove Village, IL 60007 
312-439-9630 

J. C. Penney Co., Inc. 
1301 Ave. Of The Americas 
New York, NY 10019 
212-957-4292 

J. I. L. Corp. Of America, Inc. 
1000 E. DelAmo Blvd. 
Carson, CA 90746 
213-537-7310 
Sery Lit & Parts: 737 W. Artisa Blvd. 
Compton, CA 90220 

Kraco Enterprises, Inc. 
505 E. Euclid Ave. 
Compton, CA 90224 
213-774-2550 

Kris, Inc. 
Pioneer Rd. 
Cedarburg, WI 53012 
414-375-1000 

Lafayette Electronics Sales, Inc. 
111 Jericho Turnpike 
Syosset, NY 11791 
516-921-7700 

Lake Communications, Inc. 
1948-E Leigh Ave. 
Glenview, IL 60025 
312-729-6767 

Mason Camera & Electronics Corp. 
1170 Broadway 
New York, NY 10001 
212-689-6289 

Mercury Radio & Battery Corp. 
1269 Genesee St. 
Buffalo, NY 14211 
716-896-5253 

Metro Sound 
10615 Vanowen St. 
North Hollywood, CA 91605 
213-877-2651 

Midland International Corp. 
1901 Vernon St. 
Kansas City, MO 64116 
913-384-4200 
Serv. Lit. & Parts: 1690 N. Topping 
Kansas City, MO 64120 

Motorola National Parts Center 
10 W. North Ave. 
Lombard, IL 60148 
312-397-2775 

Nuvox Electronics Corp. 
2 W. 20th St. 
New York, NY 10011 
212-243-2110 

SERV. LIT. PARTS  MANUFACTURER/MARKETER SERV. LIT. PARTS 

YES  YES 
C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 
C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 

PAL Electronics Co. 
2962 W. Weldon 
Phoenix, AZ 85017 
602-264-0214 

Palomar Electronics 
P.O. Box 2403 
Escondido, CA 92025 
714-746-2666 

Panasonic Co. 
P.O. Box 1457 
Syracuse, NY 07094 
201-348-7000 

Pathcom Inc. 
Pace Two-Way Radio Prods. 
24049 S. Frampton Ave. 
Harbor City, CA 90710 
213-325-1290 

Pearce-Simpson 
4701 N.W. 77th Ave. 
Miami, FL 33166 
305-592-5550 

President Electronics, Inc. 
16691 Hale Ave. 
Irvine, CA 92714 
714-556-7355 

Radio Shack 
2617 W. 7th St. 
Fort Worth, TX 76107 
817-390-3011 

Ray Jefferson 
Main & Cotton Sts. 
Philadelphia, PA 19127 
215-487-2800 

RCA Distributor & Special 
YES  YES  Prods. Div. 

2000 Clemens Bridge Rd. 
Deptford, NJ 08096 
609-963-8000 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 

Regency Electronics, Inc. 
7707 Records St. 
Indianapolis, 
IN 46226 
317-545-4281 

Robyn International, Inc. 
P.O. Box 478 
Rockford, MI 49341 
616-866-1557 

Royal Sound Co., Inc. 
248 Buffalo Ave 
Freeport, NY 11520 
516-868-2880 

Royce Electronics Corp. 
YES  YES*  1746 Levee Rd. 

North Kansas City, 
MO 64116 
816-842-7505 

YES  YES  Rysti Electronics Corp. 
328 N.W. 170th St. 
North Miami Beach, 
FL 33169 
305-652-3838 

NO  YES 

YES  YES 

YES  YES* 

YES  YES* 

YES  YES 

YES  YES 

YES  YES* 

YES  YES 

YES  YES* 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 
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MANUFACTURER/MARKETER SERV. LIT. PARTS 

Samsonic Trading Co., Inc. 
156 W. 28th St. 
New York, NY 10001 
212-929-8848 
Serv. Lit. & Parts: Toyeko Trading 
1165 Broadway 
New York, NY 10001 

SBE, Inc. 
1045 Main St. 
Watsonville, CA 95076 
408-722-4177 
Parts (east): 
5280 W. 161st St. 
Brook Park, OH 44142 

Sears, Roebuck & Co. 
925 S. Homan Ave. 
Chicago, IL 60607 
312-265-2500 

Shakespeare Co. 
Electronics Div. 
P.O. Box 246 
Columbia, SC 29202 
803-779-5800 

Shark Electronics, LTD. 
19 W. 44th St. 
New York, NY 10036 
212-499-4005 

Sharp Electronics Corp. 
#2 Keystone Place 
Paramus, NJ 97652 
201-265-5600 
Parts: (west): 
21580 Wilmington Ave. 
Long Beach, CA 90810 
213-830-4470 

Sidewinder International 
USA, Inc. 
3570 7th St 
Wayland, MI 49348 
616-792-2205 

Siltronix 
330 Via El Centro 
Oceanside, CA 92054 
714-757-8860 

Sonar Radio Corp. 
1928 Tiger Tail Blvd. 
Dania, FL 33004 
305-920-5510 
Parts (east): 212-649-8000 

Soundmusic Products 
303 Fifth Ave. (Suite 1815) 
New York, N.Y. 10016 
212-532-8254 

Sparkomatic 
Milford, PA 18337 
717-296-6444 

Standard Communications Corp. 
108 W. Victoria 
Carson, CA 90746 
213-532-5300 
Serv. Lit. & Parts: 
P.O. Box 92151 
Los Angeles, CA 90009 

YES  YES 
(C.O.D.) 

YES  YES 

YES  YES 

YES  YES 

YES  YES 

YES  YES 
(C.O.D.) 

NO  YES 
(C.O.D.) 

YES  YES 
(C.O.D.) 

YES  YES 

NO  NO 

YES  YES 
(C.O.D.) 

continued on page 49 

TIME (,U,SEC) 

GE Introduces 
Spike Protection 

Protects TV s, Stereos and other sensitive 
electronics from brief high voltage surges from 
lightning strikes near power lines or switching 
Off and On of major appliances. 

Insurance research has shown that TV sets 
are more susceptible to lightning caused volt-
age spike damage than other kinds of electronic 
equipment. Tube-type sets are less susceptible 
than solid-state circuitry. Some manufacturers 
offer built-in spike-protection circuits; others 
don't. Why take a chance? Especially when 
spike protection is made so easy. 

Just plug the GE Voltage Spike Protector 
into any 15 amp, 125 volt wall outlet, then plug 
in the TV set. 

Every service technician should carry several 
GE Voltage Spike Protectors in his service kit. 
Every service call means a sales opportunity. 
See your GE Authorized Tube Products Distrib-
utor; ask for Part No. GESP-752. 

Tube Products Department 
General Electric Company 
Owensboro, Kentucky 42301 

GENERAL  ELECTRIC 
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CLASS-D CITIZENS BAND 
CHANNEL CARRIER FREQUENCIES 
AND PERMISSIBLE DEVIATION 

CHANNEL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

SPECIFIED  .005% UPPER  .005% LOWER 

FREQ. (MHz)  FREQ. LIMIT (Hz)  FREQ. LIMIT (Hz) 

26.965  26,966,348  26,963.652 

26.975  26,976,348  26.973,652 

26.985  26.986,349  26,983.651 

27.005  27.006,350  27.003,650 

27.015  27,016,350  27,016,351 

27.025  27,026,351  27,013,649 

27.035  27,036,352  27,033,648 

27.055  27,056,353  27,053,647 

27.065  27,066,353  27.063,647 

27.075  27,076.354  27,073,646 

27.085  27,086,354  27,083.646 

27.105  27,106.355  27.103,645 

27.115  27,116.356  27.113,644 

27.125  27,126.356  27.123,644 

27.135  27,136,357  27,133,643 

27.155  27,156,358  27,153,642 

27.165  27,166,358  27,163,642 

27.175  27,176.359  27.173,641 

27.185  27,186,359  27,183.641 

27.205  27,206,360  27,203.640 

27.215  27,216,361  27,213,639 

27.225  27,226,361  27,223.638 

27.255  27,256,363  27,253,639 

27.235  27,236,362  27,233,638 

27.245  27,246,362  27,243,638 

27.265  27,266,363  27,263,637 

27.275  27,276,364  27.273.638 

27.285  27,286,364  27,283.636 

27.295  27,296,365  27,293.635 

27.305  27,306.365  27,303,634 

27.315  27,316,366  27,313,634 

27.325  27,326,366  27,323,634 

27.335  27,336,367  27,333,633 

27.345  27,346,367  27,343,633 

27.355  27,356,368  27,353,632 

27.365  27,366,368  27,363,632 

27.375  27,376,369  27.373,631 

27.385  27,386.369  27,383.631 

27.395  27,396,370  27,393.630 

27.405  27.406,370  27,403.630 
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Here's a miniature 3 digit portable 
multimeter that delivers extraordinary 
performance and value for only $189. 

Data Precision proudly presents a 
0.1% accuracy multimeter that brings 
the same high performance and value 
to 31/2 digit portable instruments 
that our Model 245 brought to 41/2 
digit multimeters. The same levels 
of reliability, the same small size, the 
same great convenience and flexi-
bility. The Model 175 has it all... and 
more for just $189.00.* 

High performance 

The Model 175 gives you 32 ranges of 
measurement capability, six func-
tions, 0.1% DO/ accuracy guaranteed 
for one year, and 100 microvolts 
resolution. You can measure DCV 
from ±-100 microvolts to -±1000V, 
ACV from 100 microvolts to 500V 
with a frequency response of 30Hz 
to 50 kHz, DC Current from ±-100 
nanoAmps to -±-2A, AC Current from 
100 nanoAmps to 2A with a frequency 
response of 30Hz to 50 kHz, Resist-
ance from 100 milliohms to 20 
Megohms in two excitation voltages. 

*Price U.S.A. 

Real miniature portability 
Here is true miniature portability 
that delivers lab performance wher-
ever you take it. And you can take it 
anywhere. The 175 operates from AC 
line, or rechargeable NiCad batteries 
for 6 hours of in-spec operation. 
Add this to the remarkably small size 
13/4"H x 51/2'W x 31/2"D, 34 cu. in., 
weight 22 oz. ( 4.45 x13.97 x 8.89cm, 
552cc, .63kg.) exceptional operating 
temperature characteristics, rugged 
construction... and you can see 
that this is real portability. 

Right at home in the lab 
Connect the 175 to an AC line and 
you have a great bench instrument. 
It's always recharging when line 
connected and ready to go into the 
field whenever you need it. 

And the Model 175 
gives you a lot more. 
• Easy to Read, Big, Bright Display: 
0.43" LED display for easy reading in 
dim light or brig_%t light. 

• • - 

• Hi/Lo Resistance Measurement: 
Measure resistance in two modes. 
Hi excitation 2.5V (exceeds semi-
conductor forward threshold) and 
Lo excitation 300mV (below silicon 
junction threshold), for in-circuit 
resistance measurement without 
turning on semiconductor junction. 
No need to unsolder resistor. 

• Automatic Zero 
• 100% Overrange 
• Overload Protected 
• Overload Indication 
• Recharging Indication 
• A Complete Package: 
accessories supplied include: 
rechargeable NiCad battery module, 
line cord recharger, test leads carry-
ing case and documentation. 

Data Precision Corporation, Audubon 
Road, Wakefield, MA. 01880, USA 
617 (246) 1600 Telex (0650) 949341. 

Actual size, front view. 

1111111.  DATA PRECISION 
...years ahead 

...for more details circle 109 on Reader Service Card 
...for demonstration circle 110 on Reader Service Card 



Fig. 1---The 1977 Delco digital AM.,FM radio and FM stereo unit shown in the elapsed-time-mode. 

Delco Goes Digital In 1977 

A penetrating look at a new AM/FM radio and 

FM-stereo auto unit that features digital readout of 

frequency, time, day and elapsed time 

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

• One of the new auto electronic 
products you'll see, and possibly 
work on, in 1977 is Delco's new 
digital AM/FM radio and FM-
stereo model. Shown in Fig. 1, the 
new unit uses a "31/2-digit", yellow 
LED, seven-segment digital read-
out that displays AM and FM fre-
quency, the time-of-day, day-of-
the-month and elapsed time. 
The time-of-day is continuously 

displayed on the digital read-out 
except when the radio is first 
turned on, the station-frequency is 
changed, or the user pushes a spe-
cial frequency recall button. The 
AM or FM frequency is displayed 
for about five seconds, and then 
the readout automatically reverts 
to the time-of-day. The time-of-
day and calendar are set by a 
screwdriver adjustment behind 
the removable front bezel, or 
cover. 
The radio portion of the 1977 

Delco digital radio is basically the 
same IC design as reported in 
1976. However, there is a differ-
ence in the audio section. In this 
new model, a DM-84 "bridge au-
dio" power IC module is used. This 
means that only ungrounded 
loudspeakers can be used with this 
model. And any extra speakers 
that might be installed later 
should also be of the ungrounded 
type. The somewhat standard 
practice in car radio installation of 
grounding one speaker terminal 
so that only one wire need be run 
could possibly destroy the bridge 
audio IC. 

CMOS IC's Call For Careful Handling 

In addition to the need for un-
grounded speakers, the CMOS in-
tegrated circuits used in the 
new model require very special 
handling. These complimentary 
metal oxide semiconductor chips 
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Fig. 2—Diagram of a grounded work surface 
required for safe handling of CMOS IC devices 
used in Delco's new digital radio. 

Fig. 4—Diagram of a typical inverter elemen 
with an output that is opposite of the input. 
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LED Digital Display 
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Fig. 3—Block diagram ot the digital subassembly. 

(CMOS) require the same precau-
tions used when working with un-
protected metal oxide semiconduc-
tor field effect transistors (MOS-
FET's). Everything that could pos-
sibly come in contact with the de-
vice must be grounded. 
For proper grounding, Delco 

recommends a cookie sheet as a 
temporary work surface. For those 
who want a more permanent fix-
ture, we suggest a sheet of alumi-
num mounted on the service 
bench. (See Fig. 2). A ground 
bracket, made of right-angle alu-
minum stock, is fitted with several 
ground banana jacks (either unin-
sulated, or insulated with the cen-
ter connector grounded). 
The banana jacks are then used 

to connect ground wires to all of 
your tools. This includes the sol-
dering iron tip, a pair of tweezers 
for chip-handling, and even a 
wrist band for the technician. 

To prepare the wrist-band, sim-
ply solder one end of test probe 
wire (because it's flexible) to the 
flat surface of a regular metal 
watchband. Of course, be sure to 
file away the chrome plating be-
fore soldering. 
The aluminum ground plate 

then must be connected to earth 
ground through a 1 megohm resis-
tor. For earth ground, you can use 
either a real ground rod, clamp it 
to a cold water pipe, or to the screw 
on any properly wired AC outlet 
cover plate. One grounding 
method I've found convenient is 
with the use of model G3 
"Groundlets". These devices, 
made by Instrutek, Inc., 15 Lin-
coln Park Center, Annapolis, Md., 
21401, provide three binding posts 
bonded directly to the duplex out-
let box cover plate. 
Replacement CMOS chips are 

packed with the pins embedded 

in a black foam, rubber-like mate-
rial that is electrically conductive. 
Do NOT take the IC out of the 
black foam until you are ready to 
use it—and then only if you are 
properly grounded. As you know, 
these chips are expensive, and 
careless handling to satisfy curios-
ity will cost you money, and lots of 
it. 
A block diagram of the digital 

portion of the radio is shown in 
Fig. 3. As you can see, the heart of 
the digital subassembly is a set of 
special CMOS IC modules. These 
include: the DM-61 digital tuning 
indicator (ICDTI), DM-62 date-
elapsed time (ICDET), DM-63 
oscillator-divider (ICOD), DM-60 
clock counter (ICC), and the 
DM-65 Darlington array (ICDA). 
In addition, several special tran-
sistors are used, including the 
DS-513, used as a voltage reg-
ulator, and the DS-60 Darlington 
transistors used as display 
switches. 

Frequency Display 

As mentioned, the AM or FM 
frequency is displayed for five sec-
onds after turn-on, when the fre-
quency changes, and when the re-
call button is depressed. 
The recall condition in the fre-

quency mode is manually selected, 
but the other two methods for ob-
taining frequency display are au-
tomatic. The circuits contain an 
internal memory and a com-
parator. If the frequency changes 
more than 10 KHz on AM or 100 
KHz on FM the comparator issues 
an output command that turns on 
the frequency display for the five 
second period. 
The five-second display period 

at set turn-on is due to the memory 
of the circuit being 'empty', which 
is interpreted by the comparator 
as a large frequency difference. 
After the five second period, the 
memory circuit has new data from 
the time circuit to operate on and 
it will not display frequency again 
until the station is changed or the 
recall switch is depressed. 
The digital readout is deter-

mined by data from either the di-
gital tuning indicator (ICDTI) or 
the date-elapsed-time (ICDET), 
which is passed along a common 
bus to the clock counter (ICC), 
where it is processed and decoded 
for multiplexed display. 
The complex nature of these cir-
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Fig. 5—Block diagram of the multiplexed display circuit with only one of the four DS-60 display driver 
transistors shown. 
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Fig. 6—A simplified diagram of a display multiplex circuit showing how the ICC turns on just one digi 
at a time. 
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Fig. 7—Diagram showing the timing of the mul 
iplex circuit, with all electronic switching con 
rolled by 10 KHz clock pulses. 

Fig. 8A—Schematic drawing of the AM butte 
section. 

cuits requires a 10 KHz syn-
chronization signal, also used as 
the time-base for the counter. The 
10 KHz signal can be set with a 
small variable capacitor, but care 
must be used when doing so. Be 
sure to use an accurate frequency 
meter such as a digital counter. 
Any counter suitable for CB ser-
vice will do for this job. Do not de-
pend on your oscilloscope's time 
base, or some ancient 10 KHz 
audio oscillator. 

Date and Elapsed Time Control 

The date-of-the-month and 
elapsed-time display is controlled 
by IC 3, (DM-64) which is a "hex 
inverter." For those unfamiliar 
with the world of digital elec-
tronics, an inverter is a digital cir-
cuit element that gives an output 
signal that is the opposite of its 
input signal. In diagrams, it is 
represented by a triangle, most 
often with a circle at its apex (Fig. 
4). 
In digital electronics we have 

only two possible signal states, or 
levels: high and low. In the high 
condition, called logic level "1", 
the voltage will have some posi-
tive value. In the older IC devices, 
level "1" was +5 VDC, but in the 
CMOS, "1" might be represented 
by any voltage level between +4 
VDC and +18 VDC. The logical 
"0" is the low stage and that usu-
ally means the point is grounded, 
or very near ground (i.e., less than 
1 volt). 
The rules for inverter operation 

are simple: 
1. A high input (1) gives a low 
(0) output. 
2. A low input (0) gives a high 
output (1). 

DM-64 in Fig. 3, is a hex inver-
ter with six (hex) independent in-
verter circuits that control the 
Date and Elapsed Time IC, 
DM-62, by making certain pins 
either high or low. For example, 
switch S3, when depressed, 
grounds the input of hex inverter 
(HI) No. 1. This causes the output 
of HI No. 1 to go high for an instant 
and resets the elapsed time 
counter (DM-62). 
Similarly, when switch S2 is 

closed, it grounds the input of hex 
inverter No. 4, making its output 
(pin 6) high. Because the output of 
hex inverter No. 4 is connected to 
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the input of hex inverter No. 5, the 
output of hex inverter No. 5 goes 
low, grounding pin No. 12 on the 
date and elapsed time IC (DM-62). 
This causes the date to display. An 
RC network keeps the date turned 
on for a short time, after which the 
display reverts to time-of-day. 

How The Display Circuit Works 

In order to reduce current re-
quirements and circuit complex-
ity, the new Delco digital radio 
uses a method of "display multi-
plexing." Although only one of the 
LED readouts is turned on at any 
one time, the rate at which the cir-
cuit switches through the four 
separate readouts is so high (10 
KHz) that one gets the illusion of a 
steady, continuous display. 
In the Delco readout system, 

there are seven individual LED 
bars arranged in a figure 8 pat-
tern, for each of the four readouts. 
Circuitry for one of the four read-
out stages is shown in Fig. 5. The 
arabic numeral, or digit, that is 
displayed is determined by which 
of these segments is turned on and 
producing light. For example, if 
segments a, b, and c are turned on, 
a "7" will be displayed. On the 
other hand, if f, g, b, and c seg-
ments are turned on, we will see a 
“4”. 

A total of eleven Darlington 
transistors are used as switches to 
control the four LED readouts. 
Seven of these Darlington transis-
tors, operating as segment drivers, 
are located inside the Darlington 
Array (DM-65). The other four are 
type DS-60 display drivers, used to 
sequentially supply +14 VDC to 
the LED readouts. These four are 
mounted outside DM-65. (See Fig. 
3). 
The proper seven-segment code 

for each of the four readouts is de-
termined by the DM-60 IC Clock 
Counter (ICC) as it examines the 
input data. It operates in this case, 
then, as a decoder. The ICC also 
sequentially activates the four 
digit select lines, pins 11 through 
14. When a new line is selected, 
power is applied through a DS-60 
display driver transistor to the ap-
propriate digit. At this same time, 
the DM-60 also passes the seven-
segment code through the Dar-
lington Array IC (ICDA) to the 
segment lines, a through g. Each 
of these lines will take on a "1" or 
"0" value as needed for the par-

Fig. 8B—Schematic drawing of the FM buffer section and the divide-by-100 stages. 

Digital Radio Troubleshooting Procedure 
Table I 

STEP & 
TEST 
POINT  NAME/DESIGNATION  TEST 

1  display regulator  measure voltage 

2 

3 

4 

5 

6 

7 

8 

lamp test 

segment control 

data line input 

ICDTI status 

status control 

status control 

"ET select" 

date select 

ground "2" 

ground pins 10 -16 
on DM-65 one at a 
time 

ground DM-60 pin 3 

ground DM-61 pin 11 

voltage on DM-64 
pin 15 

voltage on DM-64 
pin 14 

voltage on DM-62 
pin 2 

voltage on DM-62 
pin 12 

Frequency display  Voltage on DM-61 
gate  pin 10 

I.F. select Voltage on DM-61 
pin 8 

COMMENTS/RESULTS 

Should be +5 to +9. Do not 
proceed until this voltage is 
present 

All L.E.D. segments should 
light up and read "18:8.8" 

See table II for results to 
expect 

clock overrides all other 
functions 

Frequency display locked out 

Depress "date", "elapsed 
time" or "reset". Voltage 
should go /ow 

Depress "date", "elapsed 
time", or "reset". Voltage 
goes high 

Depress "reset" or "elapsed 
time," voltage goes low. 
Depress "recall" or "date", 
voltage goes high 

depress "date", voltage goes 
low. depress "recall", "ET", 
or "reset." voltage goes high 

depress "freq". Voltage goes 
high. Depress ET or reset. 
voltage goes low 

Place bandswitch in FM. Vol-
tage should be high. Place 
bandswitch in AM. Voltage 
should be low 
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ticular number to be displayed. An 
"0" on a line will provide a path to 
ground for the segment to which it 
is connected, and this allows the 
LED bar to light up. 

Display Multiplexing 

In the case of display multiplex-
ing, not to be confused with stereo 
multiplexing, we are using the 
process described earlier where 
only one of the four digits is turned 
on at any one time. This is the way 
that electronic calculator displays 
also operate. In Fig. 6, we show a 
simplified diagram to illustrate 
how display multiplexing works in 
the new Delco unit. 
As shown, all similar pins on 

each of the four readouts are tied 
together. In other words, all seg-
ment "a" pins are connected to-
gether, as are all of the other six 
pins, "b" through "g". Thus, the 
seven-segment code appearing on 
lines a through g is applied simul-
taneously to all four digits. 
However, the particular digit 

that is activated at any instant in 
time is the only one that will turn 
on. This occurs because the four 
digit select lines from the clock 
counter IC are sequentially acti-
vated so that when a high appears 
on a digit select line, the DS-60 
associated with it will become for-
ward biased and will pass power to 
the next digit to be lighted. 
For example, suppose we want 

to display the number "1925" on 
multiplexed display as shown in 
Fig. 6. Also, let us assume that the 
display is scanned left to right so 
that the left-most digit turns on 
first and the right-most digit turns 
on last. 
As we proceed, refer to Fig. 6, 

and Fig. 7, which shows the timing 
diagram for the multiplexer. As 
you'll notice in both diagrams, the 
10 KHz clock synchronizes the 
whole sequence of events. 
For purposes of explanation, we 

assume in Fig. 7 that pulse time 
one (t1) occurs at a time when digit 
No. 1 is to be lighted. At ti, the line 
select switch causes select line No. 
1 to go high, and at the same time, 
it tells the decoder to place the 
proper code on lines a through g. In 
our example, we want a "1" on the 
display, so the decoder grounds 
segment lines b and c and leaves 
the other high. 
The high condition of line No. 1 

forward-biases transistor Q1, and 

Triad Keeps 
You Covered 

The only time we can't give you 
an exact replacement is when we 

give you one better. 
Triad gives you maximum coverage on replacement flybacks and yokes 

for all major television receivers — as well as sets that are less known. The Triad 
TV Replacement Guide cross-references the original manufacturer's part num-
bers to the correct Triad part. And you'll almost always find an exact replacement 
— not a part that's "nearly like" the original. 

In fact, if you don't find an exact replacement, chances are you'll find a 
ruggedized version of the original, designed and built to give a higher degree of 
performance and longer life. But Triad doesn't expect you to re-construct or 
re-engineer a television chassis to accommodate a replacement part. Triad 
flybacks and yokes are all mechanically and electrically correct. 

For 25 years, Triad replacement parts have been listed in Sams Photo-
fact folders, Counterfacts and other Sams publications. So see your Triad dis-
tributor when you need the right replacement. Ask him for a copy of the Triad 
TV Replacement Guide. Or write us direct. 

I. 
U. TRIAD-UTRAD 
Litton Distributor Services 
305 North Bnant Street Huntington. Indiana 46750 
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An Extraordinary Offer 
to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
for a limited time only you can obtain 

THIS  volume  1 1 1 

GIANT 
1624-page 3 Electronics Library "forIY  

WITH 
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 y ,ur 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 this 1624-page 
electronics library . . . publisher's list 
price $33.85 . . . for only $1.99 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 this 3-book elec-
tronics library for 10-day inspection. 

SEND NO MONEY! If you are not 
delighted, return them 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 $8.95; Club Price $3.95 

Master Handbook of Digital Logic 
Applications List 511.95; Club Price $7.95 
CB Radio Schematic/Servicing Manual -
Vol. 3 List Price $8.95; Club Price $5.95 
Introduction to Medical Electronics 

List Price $9.95; Club Price $7.95 
Impedance  List $8.95; Club Price $5.95 
Switching Regulators & Power Supplies 

List Price $9.95; Club Price $6.95 
Central Heating & Air Conditioning 
Repair Guide 

List Price $9.95; Club Price $6.95 
Refrigeration 

List Price $7.95; Club Price $3.95 
Step-by-Step Gde./Carburetor Tuneup/ 
Overhaul  List $7.95; Club Price $4.95 
Understanding & Using the VOM & EVM 

List Price $7.95; Club Price 14.95 
MOSFET Circuits Guidebook/100 Tested 
Projects  List $7.95, Club Price $4.95 
Microprocessor/Microprograming Hdbk. 

List Price $9.95; Club Price $6.95 
Build-It Book/Mini Test/Measurement 
Instruments  List $7.95; Club Price $4.95 
OP AMP Circuit Design & Applications 

List Price $9.95; Club Price $6.95 
Troubleshooting with Dual-Trace Scope 

List Price $8.95; Club Price $5.95 
Electronic C  ions, Symbols/Formulas 

List Price $8.95; Club Price $4.95 
Electronic Music Circuit Guidebook 

List Price $9.95; Club Price $6.95 
Modern Guide to Digital Logic 

List Price $9.95; Club Price $6.95 
Modern Electronics Math 

List Price $12.95; Club Price $9.95 
Aviation Electronics Handbook 

List Price $11.95; Club Price $8.95 
Small-Screen TV Servicing Manual 

List Price $9.95; Club Price $6.95 
Advanced Applications for Pocket 
Calculators  List $8.95; Club Price $5.95 
The Complete FM 2-Way Radio Handbook 

List Price $9.95; Club Price $6.95 
Tower's International Transistor Selector 

list Price $7.95; Club Price $4.95 
Effective Troubleshooting with EVM 
di Scope  List $8.95; Club Price $5.95 
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ELECTRONICS BOOK CLUB 

11 invites you to take this 
1624-page electronics library 

for only 

DICTIONARY OF 
ELECTRONICS 

MASTER HANDBOOK OF 1001 PRACTICAL 
ELECTRONIC CIRCUITS 

IC and transistor circuits for practically anything 
and everything —with ALL the data needed to put 
them to work . . . at a Special $5.00 saving! Here 
is the ideal schematic sourcebook for all active techni-
cians, engineers, experimenters, amateurs —for any-
one who must occasionally, or regularly, construct or 
adapt electronic circuits for any purpose whatso-
ever. Each circuit diagram has every component 
carefully labeled, and every schematic is accompanied 
by all the information you need to construct the 
circuit for use in your own individual application. 
If there are coils to be wound, you'll find full and 
complete coil-winding details right there on the 
spot. If special parts are required, you won't have 
to invest a lot of time and effort before the fact, 
for it's all there before you in condensed captions. 
If you've ever wanted a circuit diagram you couldn't 
find, or if you've ever spent precious hours bread-
boarding a circuit from scratch, only to find it's 
already been perfected by someone else, then you'll 
really appreciate the ease with which you can find 
the circuit you need —quickly —in the Master Hand-
book. 

The circuits included are completely up-to-date 
—they're transistor and integrated-circuit schematic 
diagrams that have been designed, built, tested, re-
worked as necessary, and perfected by technicians. 
amateurs, and applications engineers of the top 
semiconductor manufacturers. Whatever your forte, 
regardless of your electronic specialty, you'll find 
any circuit you're ever likely to need in the pages 
of this rich volume. Want to build a fire alarm or 
moisture detector? A 4-channel stereo decoder? A 
roomful of practical test instruments? A complete 
repeater? A digital computer? Audio or RF filters? 
(Jr how about a burglar alarm —you'll find a wide 
range of theni here for home, shop, or car! The list 
of circuits in this GIANT 602-page volume is prac-
tically endless: whatever you need, you're going to 
find a selection of just-right circuits for it here. 
And nothing has been spared to bring you the best 
possible circuits using the fewest possible compo-
nents. with more than enough data to insure that 
the version you build will work exactly the way you 
want it to —the very first time you breadboard it! 

This is not a book of words. The only reading 
you'll do when you open the pages of this Master 
Handbook will be within the captions of only those 
circuits of direct and specific interest to YOU. The 
schematics are classified according to general appli-
cation, and the Sections themselves appear in al-
phabetical  order —Alarm  Sensors and Triggering 
Circuits, Audio Conditioning Circuits, Audio Am-
plifiers, Automotive Circuits, etc. 

The section on test equipment includes circuits 
for almost any instrument you can imagine, from 
simple range multipliers for your 'OM to sophisti-
cated frequency counters. Build even one of these 
practical devices and you've saved far more than 
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you ve paid for the book. The Section on receivcr,. 
and Hie preamplifiers gives you a rich choice of 
circuits from which to choose in order to improve 
reception of any type of signal in any part of the 
radio frequency spectrum: it's an extremely simple 
and effective way to get "metropolitan" performanee 
from a "fringe area" TV installation. If you're in 
the  business  of  servicing/repairing  commercially 
built electronic equipment (TV receivers, stereo am-
plifiers, CB transmitters and receivers) , you're go-
ing to especially appreciate the comprehensive Ap-
pendix of IC substitutions, which includes base 
diagrams for most popular ICs, and gives you all 
the info you need to adapt the IC packages of one 
manufacturer to the circuit applications of another. 
Another. Appendix is a pictorial listing of common 
electronic symbols. 

DICTIONARY OF ELECTRONICS 

A handy refer,»  that will serve most of your 
needs —a selection )ou can't beat at the low, low 
price of only $2.95! Here's an opportunity for you 
to obtain a quality, hardbound dictionary at a 
most reasonable price. You'll find this huge volume 
extremely useful in whatever connection you have 
with electronics. This dictionary of electronics de-
tines  niost all of the electronic terms you will run 
across in your everyday reading  .. from alpha 
particles through zoom lens . . . defines the terms 
you need and use most often, including those found 
in radio,  TV, communications, radar, electronic 
instrumentation, broadcasting, industrial electronics. 
etc. At the very special flub price, you can hardly 
afford to he without it. 

The volume provides full, complete and easily-
understandable explanations of thousands of specific 
electronics terms (such as transistors, acoustic feed-
back, alpha particles, beat oscillator, final anode, 
electrostatic lens, nonlinear resistance, pool cathode, 
etc.). A unique feature of this selection is the 
cross-indexing. whereby key words contained in the 
definitions  (words that  are defined  more  fully 
elsewhere in the book) are printed in small capitals 
xi, you are not left in the dark by any definition. 
An example of this is the definition for "Suscep-
lance," which includes the words "Conductance." 
"Admittance,"  "Resistance,"  and  "Reactance," 
indicating other definitions which go deeper into 
explaining the basic term and its applications. You'll 
rind yourself following one electronics term to an-
other until you fully and completely understand 
the term that puzzled you in the beginning. 

Appendix material provides you with still more 
information —an extensive list of units and ab-
breviations, graphic symbols used in schematics, 
component color codes, db conversion tables, data 
on the electromagnetic spectrum, tube base dia-
grams. etc. 

...for more details circle 149 on Reader Service Card 

with a Trial 
Membership in 
the Book Club 
that Saves you 
25% to 75% on 
a wide selection of 
electronics books 
2ND CLASS FCC ENCYCLOPEDIA 

Truly a one-volume electronics library all by itself 
. . . a supercourse in electronics that belongs on 
the  bookshelf  of  everyone in  electronics!  This 
mammoth 602-page volume is as sweeping and all-
encompassing as the FCC exam itself, and is un-
doubtedly the most thoroughly detailed, elaborately 
illustrated. and easiest-to-read handbook on the 2nd 
and 3rd Class FCC license. It's a "quick-guide" 
to learning the answers to the FCC exams, as well 
as an intensive, no-nonsense course in radio theory 
specifically designed to help you obtain your li-
cense . . . and to provide you with the knowledge 
you need for a successful career in the burgeoning 
fields of CB, business, and 2-way radio. The result 
is a study guide that is not just a course, but a 
whole series of courses that can make you the mas-
ter of any field in radio communication. 

A special feature of this unique new guide is the 
short-form/long-form  answer format to hundreds 
if FCC-posed questions.  Whenever possible, the 
answer to a question is divided into the shortest 
answer needed to satisfy the FCC requirements: a 
longer answer then shows how any similar question 
may be answered, and is included for reference or 
more complete understanding. Questions appear in 
italicized type. A boldface type section in most 
answers enables you to immediately extract from 
the detailed discussion that portion which directly 
answers the specific question. These "theory pack-
ets" amount to an extremely comprehensive educa-
tional approach to the FCC exam, and are just 
one of the many ways in which "2nd Class FCC 
Encyclopedia" is the easiest-to-use of all radio 
courses and the most comprehensive and truly help-
ful. 

The first Section covers basic exam info: how 
and where to apply; how and where to take the 
test; the fees; what the license can do for you; and 
what you have to know to pass. All material was 
double-checked at press time for late rule changes. 
etc. The next Section contains questions and answers 
for the Third Class radiotelephone operator permit 
(FCC elements I and 2). Then, there's a Section 
on Element 9, for the broadcast endorsement. An-
other Section answers the basic electronics theory 
questions for the Second Class license, and still 
another covers the advanced questions. An entire 
Section is devoted to the troubleshooting questions 
asked on the exam. These carefully programmed 
step-by-step techniques are designed to enable you 
to obtain your license as easily as possible. 

An extremely complete 5000-word index, fully 
cross-referenced, provides instant access to any rule, 
formula, circuit diagram, or technical explanation. 
"2nd Class FCC Encyclopedia" is truly a digest 
of today's radio and electronics technology, with 
authoritative data on everything technical, always 
available for your immediate reference and use. 

A N EXTRAORDI NARY OFFER... 



R co sow ) 
AUTOMATI 

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. 

It 

No. T-25 —Fits wires up to 
1/4" in diameter. 

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

Also used for 
RADIANT 
HEAT WIRE 

- Uses T-25 staples 

'   

with 1/4" round crown in 9/32", 
7/16" and 9/16" leg lengths 

NEW! Intermediate 
No. T-37 —Fits wires and cables 

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

as Nos. T-18 & T.25. 

Also used for 
CATV and 

DRIVE RINGS in 
stringing wires. 

f Uses 1-37 staples 
with 5/16" round crown in 3/8", 

1/2" and 9/16" leg lengths. (No. T-75 —Fits wires and cables 
up to 1/2" in diameter. 

el RADIANT HEAT 
CABLE, 
UF CABLE, 

WIRE CONDUIT 
COPPER TUBING 
or any non-metallic 
sheathed cable. 
Also used as 
DRIVE RINGS 
in stringing wires. 

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

FIRROW FASTENER C OMPANY INC 

71  fT7WITNIIM1771.16 M/101 ....  

...for more details circle 101 on Reader Service Card 
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allows power to be applied to the 
common anode connection of digit 
1. Current then flows from ground, 
through the decoder, and segment 
lines b and c, through LED 
cathodes b and c (this turns on bars 
band c), then to Q1 and back to the 
+14 VDC supply. 
At time t2, line No. 2 goes high, 

activating digit No. 2. At the same 
time, the decoder is told to supply 
the code to turn on segments a, b, c, 
f, and g. This lights up a "9". 
Similarly, at time t3, digit No. 3 

turns on and a "2" is displayed and 
at time t4, digit No. 4 turns on and 
a "5" is displayed. Only one digit is 
activated at any one time, but the 
10 KHz switching rate is so fast 
that you perceive a steady display. 

Other Circuits Of Note 

Most of the remaining circuitry 
in the Delco 1977 digital radio is of 
the same sort used in previous 
models. There is one noteworthy 
difference, however, in the buffer-
ing circuits between AM and FM 
local oscillators and the frequency 
counter input. The buffer amplifi-
ers between the frequency counter 
and AM and FM local oscillators 
are shown in Figs. 8A and 8B. 
The AM buffer is simply an 

emitter-follower feeding a diode 
rectifier. The buffer is needed to 
prevent loading of the AM local 
oscillator by the counter. The 

II 
I I 

10  10  10 

IAI I I 
lal 1,1 

13  13 10 13 

1  15 I°[ii 115 
141  14 lol 14 0 1 14 

111  11 10 1 11  1 11 

1  12 H 12 0 1 12 

1 1  161 1 16 1  16 

Table II—Pin grounding procedure for segment 
control. Ground pins 10 to 16 on DM-65, one by 
one. Figures in table indicate which segments 
will light up for each DM-65 pin. Caution: If you 
use an alligator clip or screw driver for ground-
ing, make the ground-end connection first, then 
the connection to the DM-65 pin. 

diode is used to convert sinewaves 
from the local oscillator to pulses 
required by the counter. 
The FM buffer is a little differ-

ent because the digital tuning in-
dicator IC (DM-61 or ICDTI) can-
not handle signals in the 100 MHz 
range directly. The FM buffer uses 
a DS-88 JFET to amplify signals 
from the FM local oscillator and to 
pass them on to a two-stage di-
vide-by-100 (17100) section. 
This 17100 stage is actually two 

f/10 stages in cascade (10 x 10 = 
100). The first 1710 stage (IC1) is a 
decade divider of the emitter 
coupled logic (ECL) family. This 
family of digital logic IC's can op-
erate to at least 120 MHz, so 
they'll easily handle the FM local 
oscillator signal. 
The next stage (IC2) is a more 

common TTL decade divider that 
is good only to 20 to 30 MHz. It is 
satisfactory in this case, though, 
because the ECL stage reduces the 
FM local oscillator signal to a 
range less than 12 MHz. 
The two dividers, IC1 and IC2, 

require a supply voltage that is 
within 5% of +5VDC in order to 
operate properly. Overvoltage will 
damage them. 
Transistor Q2 in Fig. 8B, a type 

DS-513, combines with Zener 
diode D1 to form a voltage reg-
ulator that drops the +14 VDC to 
+5 VDC. 
If you ever find excessive volt-

age on the +5VDC line, be sure to 
check not only for a leaky DS-513 
or an open D1, but also the DM-67 
and DM-66. If you ever find either 
a DM-67 or DM-66 defective, do 
not install a replacement until the 
regulated power supply is checked 
and determined to be in good con-
dition. 

Troubleshooting the Digital Section 

To aid in troubleshooting the 
Delco digital radio, we've prepared 
a chart of logical steps as shown in 
Table I. The troubleshooting steps 
on the chart correspond to circled 
numbers in Fig. 3. For efficient, 
safe diagnosis, we recommend a 
review of the procedures for han-
dling CMOS devices and the con-
struction of the grounded work 
area described. In addition, you'll 
find it worthwhile to acquire the 
1977 Delco service manual (pub-
lication No. 6D-1977-1, dated 
Sept., 1976) from a Delco whole-
sale parts distributor. II 



17  SHOW AGEN0 

A schedule of the activities planned during the 

second annual Personal Communication Two-way 
Radio Show to be held at the Las Vegas Convention 
Center in Las Vegas, Nevada, Tuesday, Wednesday 

and Thursday, February 15, 16 and 17, 
1977—sponsored by the Citizens Radio Section, 

Communications Division, of the Electronic Industries 
Association (EIA). 

MONDAY, FEBRUARY 14, 1977 
• 7 to 10 P.M.—(Cocktail Reception, 7 to 8 P.M.; 
Banquet, 8 to 10 P.M.) 

The Opening Banquet—Ballroom of the MGM-Grand 
Hotel 
With: Special Guest Star, Impersonator Mel Blanc, 
"the man with a thousand voices" 
Opening Addresses by: 
• Congressman Lionel Van Deerlin, Representative 
from California's 42nd Congressional District 
• FCC Commissioner Benjamin L. Hooks 

TUESDAY, FEBRUARY 15, 1977 
• 9:30 to 11:30 A.M.—First session of PC-77 
Seminar Program, UPDATE 1977, with John 
Sodolski, Vice President, Communications 
Division, EIA, as Moderator: 

• 9:30 A.M. —Government Regulations: 
The New FCC Rules, Licensing, Trends, and a 
Look at the Future —with Charles Higginbotham, 
Chief, Safety & Special Radio Services Bureau, 
FCC 
The New Technical Requirements and 
Standards —with Raymond Spence, Chief 
Engineer, FCC 
Interpreting Regulations —with Ray Hall, Executive 
Vice President, Electronic Representatives 
Association 

• 10:45 A.M. —Public Safety—Challenges and 
Opportunities: 
Personal Communications and Highway 

Safety—with Gerald Reese, Managing Director, 
REACT International, Inc. 
Law Enforcement Involvement in CB Radio —with 
Colonel S.S. Smith, Superintendent, Missouri 
State Highway Patrol 

• 10 A.M. to 6 P.M.—Exhibit Hall Open 

WEDNESDAY, FEBRUARY 16, 1977 

• 9:30 to 11:30 A.M. —Second Session of PC-77 
Seminar program 

• 9:30 A.M.—The New Marketplace—with William I. 
Thomas, Chairman, Citizens Radio Section, 
Communications Division, EIA, as Moderator 
Market Penetration-What We've Done and Where 
We're Going —with Ted Andros, Executive Vice 
President, Hy-Gain Electronics Corp. 
How to Promote Personal Communications in Your 
Marketplace —with David Bradley, Executive Vice 
President, Kris, Inc. 
Handling Interference Complaints—with John 
Chass, Vice President, Sales and Engineering, 
Royce Electronics 

How to Sell Antennas and Accessories —with 
James Rice, President. The Antenna Specialists 
Company 
How to Maximize Your Return from the Rep Who 
Calls On You —with Bert Moore, Partner, Bassett 
& Moore 

• 10 A.M. to 6 P.M.—Exhibit Hall Open 

THURSDAY, FEBRUARY 17, 1977 
• 10 A.M. to 6 P.M.—Exhibit Hall Open 
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TEST 
INSTRU MENT 

REPORT 
Features 8. st,t  •  01 recently 

introduced test instruments designed 

lor servicing application, 

B&K's Model 
283 DMM 

A 31/2 digit, servicer-

oriented, digital 

multimeter with 'high/low 

power resistance 
measuring ranges 

• B&K Precision's newest digital 
multimeter, the Model 283, is a 31/2 
digit, 100% overranging type ca-
pable of measuring DC voltages 
from .001 to 1500 volts, AC volt-
ages from .001 to 1000 volts RMS. 
DC and AC current from 1 µamp to 
1.999 amps, and resistances from 
.1 to 19.99 megohms. (Ranges, ac-
curacies, input impedances and 
other measurement characteris-
tics are detailed in the accompany-
ing Table Of Specifications.) 
Although the 283's size (3%" X 

7" X 9") and weight (6 Lbs.) make 
it particularly suited for bench 
use, a built-in carrying handle, 
stow-away tilt stand and an op-
tional rechargeable battery power 
pack—which fits inside the in-
strument's case and provides in 
excess of eight hours of continuous 
operation before overnight re-
charging is required—also make it 
portable. 
Another—and perhaps the most 

significant—servicer-oriented 
feature of the 283 is its two resis-
tance measuring modes, one of 
which, called 'LOW 0', produces 
relatively low levels of test current 
(.1mA or less), which are particu-
larly useful for in-circuit reisis-
tance measurements in semicon-
ductor-equipped circuits. The 
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For more information about this test instrument, circle No. 131 on Reader Service Card in this issue. 
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Front view of B&K Precision's Model 283 Digital Multimeter, with principal operating controls and 
features pointed out. 

other mode, called 'HIGH 0', pro-
duces significantly higher test 
currents (up to 1 mA), which are 
especially useful for out-of-circuit 
resistance measurements, includ-
ing front-to-back resistance-
ration testing of semiconductor 
junctions. 
Although all six ohms ranges of 

the 283 can be used in both resis-
tance measuring modes, the cur-
rent through—and consequently 
the voltage developed across—a 
resistance measured in a given 
range with the 283 in the LOW f2 
mode is only one-tenth that for the 
same resistance measured in the 
same range in the HIGH 0 mode. 
With the FUNCTION switch of 

the 283 in the 'LOW 0' position, 
the maximum voltage which will 
be developed across a measured 
resistance in any ohms position of 
the RANGE switch is 2 volt. This 

'maximum' level of voltage is de-
veloped only when the value of the 
measured resistance is equal to 
the 100% overrange capability of 
the particular range selected. If 
the value of the resistance is less 
than the 100% overrange capabil-
ity of the range, the voltage devel-
oped across the resistance will be 
proportionately less than .2 volt. 
For example, the '100% over-

range' capability of the 283 with 
the RANGE switch in the '10K 0' 
position is 19.99 K ohms. If a 
19.99K ohm resistance is mea-
sured with the RANGE switch in 
this position and the FUNCTION 
switch in the 'LOW 0' position, .2 
volt will be developed across the 
measured resistance. However, if 
the measured resistance is only 
10K ohms (the f̀ull-scale' mea-
surement capability of the '10K 0' 
range) only .1 volt will be devel-
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Close-up view of right-hand side of the 283's 
front panel showing input protection fuse re-
moved. (Fuse is installed in 'common input 
jack. Twisting spring-loaded jack with tip of 
finger releases it, causing fuse to pop out.) 

oped across it—and proportionate-
ly less for lower values of resis-
tance. 
Because the voltage levels (.2 

volt or less) developed across mea-
sured resistances in the LOW 0 
mode are less than the levels re-
quired to forward bias semicon-
ductor junctions (about .6 volt for 
silicons and slightly over .2 volt for 
germaniums), the misleading er-
rors caused by forward biased 
junctions that shunt measured 
circuit resistances are avoided 
when in-circuit resistance mea-
surements are performed with the 
283 in this mode. 
On the other hand, because the 

283's HIGH 0 mode furnishes up 
to 1 mA of test current through 
measured resistances, it is espe-

cially useful for out-of-circuit re-
sistance measurements—includ-
ing testing the front-to-back resis-
tance ratios of semiconductor 
junctions—as well as for in-circuit 
testing in circuits not equipped 
with semiconductors. 
The procedure for front-to-back 

resistance-ratio testing of diode 
and bipolar transistor junctions 
with the 283 in the HIGH  mode 
is as follows: 
1) Remove the device from the 

circuit 
2) Place the RANGE switch of 

the 283 in the 1̀K 0' position 
(maximum test current in this po-
sition is 1 mA) 
3) Connect the test leads across 

the junction and observe the read-
continued on page 49 

TABLE OF SPECIFICATIONS 
B&K Precision Model 283 Digital Multimeter 

DC VOLTAGE FUNCTION 
Ranges: 0-1.000. 0-10.00, 0-100.0, 0-1000 volts (+) 
Overrange: 1000/0, to 1.999, 19.99, 199.9, 1500 volts (+) 
Max. Input: 1500 volts DC, or DC + AC (Protected to this level on all 
ranges) 

Accuracy: 
1, 10, 100 volt ranges: 
±.5% of reading, +1 digit 
1000 volt range: ±1.0% of reading, ±1 digit 

Input Impedance: 10 megohms 
Pola rity Indication: Minus sign displayed automatically: plus sign implied 
Overrange Indication: When input exceeds 100% of full range, top and 
bottom segments of first digit on left flash while display indicates '000' 

AC VOLTAGE FUNCTION 
Type: Average reading calibrated to readout RMS value of pure sine wave 
Ranges: Same as for DC function 
Overrange: 100%, to 1.999, 19.99, 199.9, 1000 volts AC RMS 
Max. Input: 1000 volts RMS. or 1500 volts PEAK (Protected to this level 
on all ranges) 

Accuracy: 
1, 10, 100 volt ranges: ±1% of reading, ±.1 digit 
1000 volt range: +1.5% of reading, ±1 digit 

Freq. Response: 
1. 10. 100 volt ranges: +1% from 40HZ-400HZ 
100 volt range: +1.5% from 40Hz-400Hz 

Input Impedance: 10 megohms 
Overrange Indication: Same as for DC function 

DC CURRENT FUNCTION 
Ranges: 0-1.000, 0-10.00, 0-100.0, 0-1000mA (+) 
Overrange: 100%. to 1.999, 19.99, 199.9, 1999mA 
Max. Volt. Across Input Terminals: 250mV (650mV on 1000 mA range) 
Accurracy: 
1, 10. 100mA ranges: 1% of reading, +1 digit 
1000mA range: 1.5% of reading, +1 digit 

Polarity Indication: Same as for DC voltage function 
Overrange Indication: Same as for DC voltage function 
Input Protection: Internal diodes and externally accessible fuse 

AC CURRENT FUNCTION 
Ranges: Same as for DC current function 
Overrange: Same as for DC current function 
Max. Volt. Across Input Terminals: 250 mV RMS (650mV RMS 
on 1000 mA range) 

Accuracy: 
1, 10, 100mA ranges: +1.5% of reading, +1 digit 

1000mA range: +2% of reading, +1 digit 
Freq. Response: 40-400 Hz at stated accuracy 
Overrange Indication: Same as for DC voltage function 
Input Frotection: Same as for DC current function 

RESISTANCE MEASURING FUNCTION 
Ranges: 0-100, 0-1K, 0-10K, 0-100K, 0-1000K, 0-10 megohm 
Overrange: 100%, to 199.9 ohms, 1.999K, 19.99K, 199.9K, 1999K, 
19.99 megohms 

Accuracy: 
HIGH 0 Function: +1% of reading, +1 digit all ranges except 10 
megohm (which is +2% of reading, +1 digit) 

LOW 0 Function: +2% of reading, +1 digit for 100 ohm through 
1000K ohm ranges 

Max. Volt. With Full-Scale Reading:  HIGH 0 Function: 2 volts; 
LOW 0 Function: 2 volt 

Max. Test Currents: (HIGH 0 mode) 
RANGE: 
100 ohm 
1K ohm 
10K ohm 
100K ohm 
1000K ohm 
10 megohm 

CURRENT: 
1mA 
1mA 
100uA 
10uA 
1uA 
100nA 

Max. Open-Circuit Volt.: 8 volts 
Polarity Of Input Terminals: 'VOLT/OHM' jack (red) is positive on all 
ranges 

Input Protection: —500 volts to +1000 volts AC PEAK, continuous. (Will 
withstand momentary overloads to +1000 volts DC + AC PEAK) 

GENERAL SPECS 
Power Source: 117 volts AC, 50/60 Hz delivered from factory. (User can 
change to operate from 100 to 234 volts AC by changing tap on power 
transformer.) Internal rechargeable battery power pack available on 
optional basis. 

Dimensions: Pe" high x 7" wide x 9" deep 
Weight: 6 lbs. 
Accessories Included: 2 test leads 
Optional Accessories: 
BP-83 Rechargeable Battery Pack 
PR-21 Isolation/Direct Probe 
PR-23 RF Detector/Demodulator Probe (15KHz-250MHz) 
HV-28 High-Voltage Probe 

Price: $170.00 
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EICO 390 SWEEP/FUNCTION 
GENERATOR 

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

Now 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 assembled $89.95 

FREE B O CATALOG 
For latest EICO Catalog and name of 
nearest EiC0 Distributor, check reader 
service card or send 50C for fast first class 
mad service. 
EICO-283 Matta Street, Brooklyn, N.Y. 11207 
Leadership in creative electronics since 1945. 

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

KEY-LOCK CB SLIDE MOUNT  134 

A new universal key lock slide 
mounting bracket for CB radios that 
helps to prevent theft has been intro-
duced by RMS Electronics. The mount 
is designed for use with all automobile 
CB transceivers, and mounts easily 
under the dashboard or on the floor. 

Both the mount and CB radio can be 
easily unlocked and removed from the 
vehicle when radio is not in use. The 
mount, model no. CBLM-520, comes 
complete with male and female coaxi-
al cable connectors, 3-wires, mounting 
hardware, screws and key. List price is 
$14.50. 

HIGH PASS FILTER FOR CB  135 

A new high pass filter to reduce in-
terference with TV and FM reception 
caused by CB and other high fre-
quency radio transmission has been 
introduced by Avanti Research. The 
new filter is installed on the TV lead-
in, as close to the set as possible. Des-
ignated the Model AV-811, the device 
lets the TV signal come through the 
line unhindered, while choking off the 

incoming CB signal. It has an impe-
dance of 300 ohms, VSWR of 1.1:1, 
negligible line loss, and cutoff fre-
quency of 54 MHz. 

OSCILLOSCOPE PROBE  136 

A new oscilloscope probe that fea-
tures a slim-body construction and 
10:1/direct capability is available now 
from B & K-Precision. Designated 
Model PR-35, the probe is designed for 
any oscilloscope using a BNC connec-

tor, having a bandwidth up to 15MHz 
and an input capacitance of 10-35 pF. 
The probe is constructed with a steel 
inner structure, encapsulated by a 
rugged plastic shell. The "pull-apart" 
hidden switch design prevents acci-
dental position switching of the 10:1/ 
direct switch. The PR-35 has an impe-
dance of 10 megohms/18 pF (10:1) and 
1 megohm/1 20 pF (1:1). Maximum 
voltage is 500 Vp-p. It is priced at $30. 

TRIPLE BANANA PLUGS  137 

A new cable with a triple banana 
plug on one end and single banana 
plugs on the other end is now available 
from ITT Pomona Electronics. Called 
Model 1701, the cable comes in 18 inch 
and 24 inch lengths. The triple banana 
plug has a spring of one-piece treated 
beryllium copper alloy. The plug body 

is brass with a nickel-plated finish and 
polyethylene thermoplastic insula-
tion. The single banana plugs are 
made of the same material as the 
triple-plug. As a patch cord, Model 
1701 is said to fit many European 
banana jacks and is ideal for balanced 
line. Priced at $24.95. 

CORDLESS SOLDERING GUN  138 

A new, heavy-duty, cordless solder-



BEST 
BUYS 

Hickok CB Test Instruments 
MODEL 334 DIGITAL MULTIMETER 
Lab quality, all-function workhorse gives 5 ranges of AC and 
DC voltage and current plus 6 ranges of ohms. All with 31/2 
digit resolution plus automatic decimal point, automatic 
polarity and automatic overrange indication. 

MODEL 388 
CB IN-LINE TESTER 

Provides digital read-out of the four prime operational checks 
required in transmitter service. One hook-up operation and 
front panel control. One compact package. Frequency. 
Power output. Standing-wave ratio. And percent of 
modulation. Cable matching and coupling circuits are 
internal and automatic. Also model 388X with TCXO. 

MODEL 270 FUNCTION GENERATOR 
For all CB transceiver audio circuits. Doubles as a 455 KHz IF 
generator. Calibrated, sine, square and triangle waveforms from 
1Hz to 500 KHz. With external connections produces logic pulses, 
sweeps and ramps; amplitude and frequency modulated outputs; 
tone bursts; and a host of mixed signal outputs. 

MODEL 380 SERIES 
FREQUENCY COUNTERS 

Easy-to-use with simplified controls and hands-off operation 
provided by autoranging and auto-decimal circuits. Model 
380 offers guaranteed range of 1 to 80 MHz. Model 385 is for 
communications and UHF with a range of 10 to 512 MHz. 
Stability to 1ppm available in 380X and 385X models. 

FOR PRICING AND TO 
PLACE YOUR ORDER: 
Call collect for Mr. Louis (516) 752-0050 
Master Charge, BankAmericard and C.O.D.'s accepted 

FoRDHAm  RADIO SUPPLY CO., INC. 
855R Conklin St. 
Farmingdale, N.Y. 11735 

YOUR ONE STOP DISCOUNT CENTER  

• 

 .1 

FREE 
148 page catalog of 
over 3000 items . . . 
test equipment, CB, 
tools, tubes, 
components and a 
full line of electronic 
supplies 

...for more details circle 114 on Reader Service Card 
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ing gun that is said to solder every-
thing from No. 12 electrical connec-
tions to micro circuitry has been intro-
duced by Wahl Clipper Corporation. 
Called Iso-Tip, the new gun contains a 
built-in refillable .062 solder spool and 
self-feeding mechanism that operates 
by fully depressing the trigger. Solder 
feeds through a tube at the tip, which 
positions it for one-hand soldering. 
Iso-Tip is also available without the 
automatic feed. Sixteen snap-in tips 
are available for adaptation to differ-
ent types of jobs. A plug-in battery 
charge is standard equipment with the 
gun and will bring the nickel-
cadmium batteries from dead to full-

charge overnight. When fully charged 
the gun will make up to 400 electronic 
joints. The isolated-tip design elimi-
nates electrical leakage and the need 
for grounding. 

THE PROFESSIONAL'S STANDARD FOR EXCELLENCE 

HEAVY DUTY, TUBULAR 

TRI-POD 
ROOF TOWERS 

ONLY 

GIVES YOU ALL THESE 

PLUS FEATURES TO MAKE 

INSTALLATIONS EASIER ... 
BETTER , • Hearvy gauge embossed 

steel connector links tor 

extra strength and r'giddy 

9„,i Rao 

• E vs.lusive South River mast 
support holds mast in place 
while antenna is oriented 
Mast support swings aside to 
permit lowering mast tubing, 
to work on antenna, rotor, 

or amplif ier 

• Six heavy 5/16/ set screws 
with 12 lain nuts keep mast 
from turning 

6 SE SCREWS 
ACCOMMODATES 
MASTS UP TO 

IA" OD 

• Flattened ends of tubing 
scientifically form blended to 
take maximum stress and 
strain 

• Solid rivets not tubular) 
for maximum strength and 
holding power 

• Legs are of strong, heavy 

• Heavy auge steel. 12./ width dad, de  "a"  diameter steel 

embossed mast sockets provide  

maul spaced three point contact • Furnished with 6 lag screws 

on mast tubing  and three Pitch Patches for a  / 
permanent, leak proof 

• Removeable out and bolt  installation (in all box models) / 
permits walking up or lowering 
of antenna and rotator 
installations for repair or 

inspection 

• Also available unbowed 
without Pitch Patches or 
lag screws 

GOLD BAKED ENAMEL 
OR 
HOT-DIP GALVANIZED 
CAN BE MOUNTED ON PEAKED OR 
FLAT ROOFS • ELIMINATES 
NEED FOR GUY WIRES 
• ACCOMMODATES MASTS UP TO 
15 00 • RECOMMENDED FOR COLOR 
TV INSTALLATIONS WHERE 
HEAVY MULTI ELEMENT ANTENNAS 
ARE USED 

GOLD IMMO ENAMEL TOWERS 
HDT 26  2 ft  1101-56  5 II. 

HDT 25G  21/2 ft  HOL M  71/2 ft.' 
HDT-3G  3 ft  HOT TOCIG  TO ft ' 

NOTBIP GALVANIZED TOWERS 
HDT-2  2 ft  fIDT-5  5 ft 
HDT-25  Vii ft  HOT-75  71/2 ft' 

HDT-3  3 ft  HOT-100  10 ' 

•Ewlusive SWING-LOCK feature included Per-
mits mast to be placed in sockets from side 
of tower 

"Send for latest catalog" 

emovable nut 
and bolt permits 
walking up or low 
ering of antenna and 
rotator installations 
for repair or 
inspection. 

•S.111.10 POLO . 

.. .INS 001 •• . 81411 

2 .4 '1•; %"11.( r ni;1 7:11;: g 701 g1.111 

I 1.0.4 KRI M 

ME -A V 7G Z.i 

• " f MBOSSEC 
MAST SOCKl TS 
PROVIDI EOUI-
SPACED 3 POIN1 
CONTACT ON 
MAST TUBING 

GOLD OR 
HOT .DIP 
GALVANI/f 
It." OD STEEL 
TURING 

HEAVY GAUGE 
EMBOSSED STEEL 
CONNECTOR LINKS 
FOR EXTRA 
STRENGTH AND 
IGIDITY 

ADJUSTABLE 
SLIDES PERMIT 
HET TO BE 
ADJUS1ED TO 
CONFORM TO 
NON STANDARD 
SPACED ROOF 
RAFTERS 

OU10•• •0 ,1 ,10 MOO 

1.;•111 ,111.0 

ROOF SEALING 
wATEMIGHT 
PITCH PATCHES 

SUP•0111 SIVI KS Ann, 

10 1 0,411 .4.5 1 

SOUTH RIVER METAL PRODUCTS COMPANY. INCIMATAWAN. NEW JERSEY 07747 
DESIGNERS AND MANUFACTURERS OF THE MOST COMPLETE LINE Of OUIAITY ANTENNA MOUNTS AND MOUNTING ACCESSORIES 
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VARIABLE GAIN CB MIKES  139 

A new variable gain CB microphone 
is being introduced by GTE Sylvania 
as part of their new line of CB acces-
sories. The new variable gain mike, 
Model SDX-100, (pictured) for mobile 
use, features a thumb-controlled slide 
switch for gain control. A base station 
model, SDX-200, has a similar slide 

switch and push-to-talk and lock 
switches which permit "hands-oil' 
communication. Both models have a 
patented speech processing circuit 
which increases average modulation 
power by more than 4 db and mini-
mizes audible distortion. The new 
SDX models are part of Sylvania's 
newly introduced line of five CB mi-
crophones, wired for use with trans-
ceivers requiring either relay or elec-
tronic switching. All are equipped 
with a standard, factory pre-wired 
PP-50 plug. 

FIVE-AND-A-HALF DIGIT DVM  140 
A new 5'hz digit DVM that measures 

ACV, DCV and ohms, and features a 
built-in frequency counter, is now 
available from Dana Laboratories. 
The instrument, Dana 5100, has .43 
yellow LEDS for reduced eye fatigue 
and a switchable filter which provides 
inherent noise rejection at multiples of 
10Hz. DC settling time (filter out) is 
only 30m Sec. A high accuracy averag-
ing AC converter is standard equip-
ment with Dana 5100. The combina-
tion of DVM and frequency counter 
allows the operator to calibrate the 
function generator at the same time 

FREE ALARM CATALOG 
Huge selecimn of burglar & fire sys  "Npuimpi 
(ems, supplies. Motion detectois in-
frared beams.; controls, door switches  M . 
bells, sirens. 900 items, 64 pp. packed 
with technical details, notes. 

Phone (602) 263-8831  ICIF. 

4  mountain west alarm 
42 15 n. 16th st., phoenix, az. 85016 
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an AC voltage measurement is being 
made. Optional accessories include 
current shunts, high voltage probe 5 to 
50KV, RF probe, true RMS AC conver 
ter and input cable. 

CB BASE STATION ANTENNA  141 

A new base station antenna which 
features base-loading, full aperture, 
half-wave dipole design is being intro-
duced by GTE Sylvania. The new an-
tenna Model SYL-BS. has a typical 
VSWR of from 1.5 to 1 or better on all 

channels and an average power gain 
which is 12 db above typical quarter-
wave base station antennas. Model 
SYL-BS is constructed of lightweight 
aluminum tubing with an overall 
height of 17 feet and base width of less 
than six feet. The new antenna is part 
of a complete line of mobile and base 
station CB antennas recently intro-
duced by Sylvania. 

FREQUENCY COUNTER  142 

A new 10 MHz frequency counter 
with a measuring range of from 20 Hz 
to 10 MHz is now available from 
Systron-Donner. All solid-state, the 
new counter has a complete set of ad-
justable input controls, including a 
3-position (x 1, x10, x100) attenuator 
switch, and an offset control. Desig-
nated the Model 6202B, the new unit 
can make high-accuracy measure-
ments of complex, non-sinusoidal 
waveforms. The variable offset control 
also has a fixed preset trigger position. 
Four selectable gate times from 0.1 Hz 
to 100 Hz allow readouts of measure-

ments to appear at a convenient reso-
lution. Minimum sensitivity is 25 mV 
RMS for inputs to 1 MHz; 50 mV RMS 
for inputs from 1 to 5 MHz; and 100 
mV RMS for all inputs above 5 MHz. A 
crystal oscillator with an aging rate of 
_±.2 parts in 106 per year is standard. A 
temperature controlled crystal oscil-

•  Don't cut 
yourself out 

• of a career as a 
' two-way radio 
• technician... 

formerly 

M O T O R OL A T RAI NI N G 

IN S TI T U TE 

MTI offers the only training for 
professional FM two-way radio 
available. Qualified technicians 
are employed in government, in-
dustry, and public service. But 
training is your key. 
You could cut out a career as 

a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe-
cialized field, at home. 

Name   

Address   

City/State/Zip   

O I am a veteran or serviceman 
on active duty.  utt9 

M 77 

ICollege Hiii. Surnmerdale. Pennsylvania /7093 1 
lb   
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Money Generator 
PAT . PE ND  $299.95 

MI N = 
nat. 

•••••••II. 

1 tit Ii•e - - • ... . .....  "".Z.V.r=7:.r.':- @ 

• 
• 
• 

• 

) 

ATC-1 0 
GENERAL TELEVISI ON 

SERVICER 

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

GRAY QUAD pattern for gray scale 
tracking checks/adjustments. 

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

3.58 MONITOR pattern for oscillator 
frequency checks with no need to short 
the AFPC test point. 

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

All dot patterns have fine pinpoint dots. 

High level, 75 ohm video output. 
2 year factory warranty. 

30 day money back guarantee. 

Carl Babcoke (Electronic 
Servicing)  says,  "If I 
could choose only one 
of the many kinds of 
dot or crosshatch pat-
terns, I would want this 
one." Think how much 
easier  the  composite 
HATCHDOTS pattern be-
low would make your 
job. It can also perform 
size, linearity, pincushion 
and centering checks. It's 

millp only  one  of  several 
unique patterns produced 

1111111111 by the ATC-10 that can 
save you time, trouble 
and most important - 
money.  We'd love to 
show you how. Write us. 

,1111CIMI UM11113111, 
1C11213130131C1C101 

111111 =1•111•110011111 

American Technology Corporation 
225 Main Street. Ih•pt. 213, Canon  B1212 
I rrdlt card 8 I III) ph   "Mr', 4ccr pl..i ', Mr  IIA%  (311,i I 
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lator is available at extra cost. The 
new counter is priced at $295. 

SOLDER REMOVAL SYSTEM  143 

A new solder removal system with a 
miniature, air-operated vacuum 
pump, is now available from Air-Vac 
Engineering. Constructed of molded 
plastic the pump is mounted on a de-
soldering iron handle. It provides in-
stant on/off vacuum less than four 
inches from the joint to be desoldered. 
High vacuum flow is not restricted by 
vacuum tubing. These PVSG model 
vacuum removal systems are avail-

able on American Beauty, Esico, Hex-
acon, Ungar and Zeva irons. They pro-
vide a maximum desoldering tip tem-
perature of from 77°-95° F. Compres-
sed air is used only when vacuum is on, 
so consumption is less than 1.5 scfm. 
These systems are priced as low as 
$80. 

(CORNELL) ELECTRONICS COMPANY 
THE ORIGINAL 
HOME OF 

3 6 ! 

loo TUIES OR MORE 

3c," 50.1 
111111 

4213N. UNIVERSITY AVE.  SAN DIEGO CALIF. 92105 

Same Low Price  * Bargain Tools 
* Transistor Tester East or West Coast!   
* Technician's Library 

ONE YEAR 
GUARANTEE 

INDIVIDUALLY 
BOXED 

5 DAY MONEY 
BACK OFFER 

LAB TESTED USED 

SEND FOR FREE 
NEW 48 PAGE 
COLOR CATALOG 

* Dumont Picture Tubes 

* Diodes —Transistors —Kits 

* Tube Cartons 

SPECIAL 
OFFER 

ON ALL ORDERS 
OVER $10.00 

21 
PER TUBE 

1.01.1 

FROM THIS LIST 

SAGS  6CB6 
6AU6  616 
6AX4  6SN7 

Your Order FREE if Not Shipped in 24 Hours 
...for more details circle 132 on Reader Service Card 

CB NOISE SUPPRESSION FILTER 144 

The new EMI-80A CB noise sup-
pression filter from Marine Technol-
ogy is designed to eliminate alternator 
or generator interference. 
This three-element, pi-type filter 

provides over 35 dB of noise attenua-
tion throughout the entire 40-channel 
CB band and is rated for 80 amps of 
continuous current. It also provides ef-

fective noise attenuation on Amateur 
bands 40 to 2 meters and on the 
Marine VHF band. 
Physical design features include all 

brass terminals and epoxy-encased 

Pulse and function generators 
for today's digital world 

Pulse generator 
WR-549A $119.00 

Function generator 
WR-550A $139.00 

VIZ 
6642 

Here are two new digital wave-form generators for today's 
logic designers and digital troubleshooters. 

They're ideal for teaching, experimenting, or servicing 
digital-address TV tuners, binary digital instruments, digital 
clocks, small computers, calculators, TV games... practically 
anything digital. 

• Pulse width adjustable from 100 nsec to 0.1 sec within 
5Hz-5MHz range 

• Output voltage adjustable from 0-15V at 600, 0-6V at 50U 
• On and off time independently adjustable 

• Sine, sawtooth, and square-wave output 1Hz to 1 MHz 
• 4Vpp fixed-output for TTL and CMOS 
• 10-V adjustable dc offset plus sweep 
• Peak-to-peak output 0-20V at 600U 

See them at your VIZ distributor. 

\IIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St  Phila., PA 19144 Ifr*Htl 
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network elements, to insure long life 
when the unit is mounted in the en-
gine compartment. 
Suggested retail price of the EMI-80 

is $9.95. 

DC POWER SUPPLY FOR 
CB SERVICE  145 

A new dc power supply designed for 
CB service application has been an-
nounced by Hickok Electrical Instru-
ment Company. Designated Model 
244 Mobile/Comm Power Supply, the 
new unit is a compatible, rack-
mountable addition to the Hickok CB 
service system. The unit has a fully-
adjustable voltage range of 10.5 to 

14.5 volts, metered on a large 21/2 inch 
meter with a calibrated standard 13.8 
volt setting clearly indicated. The full 
adjustability and 0.5% regulation 
permits duplication of actual stor-
age-battery operating conditions such 
as low-voltage and over-voltage opera-
tion. Continuous-duty three amp out-
put is protected against short circuits 
by fold-back current limiting, so that 
even dead shorts will do no damage. 
All overload conditions are indicated 
by a front-panel OVERLOAD light. 
Priced at $125. 

DISTORTION MEASUREMENT 
SYSTEM  146 

A new measurement system for 
audio work that combines a distortion 
analyzer and an oscillator simulta-
neously tuned for fast, easy-to-use op-
eration has been introduced by Sound 
Technology. Called Model 1700B, the 
new system features a .001̂4 distor-
tion oscillator for testing from 10 Hz to 
110 kHz, fully automatic nulling that 
eliminates balance controls, and a dif-
ferential input that measures floating 
or balanced sources, reducing ground 

S 

DOUBLE-SIZE 
CAN 

Us 

STANT 
CHILLER 
&a@b-wat 
r-fisouaeograog 
iy 

nuslip S 

OTANI" 
O MER 

iids thermal 
intermittent's' 

TS MORE FOP 
OUR MONEY 

A VERY 

SHORT 
STORY 
ABOUT 
A VERY 

TALL 
CAN 
THAT UW 

YOUR 
COSTS 

We are able to produce this 
new,  double-size  can  of 
minus 62 at a much lower 
cost, and we're passing it on 
to you. 

Look at the price compar-
ison. It costs you just 50C 
more for twice as much — a 
real bargain! 

REGULAR-SIZE minus 62 
Stock No. 1669-15S — $2.99 

DOUBLE-SIZE minus 62 

Stock No. 1669-30S — $3.49 

Available through any Tech 
Spray distributor. 

TECH 
S P R AY 

w here w e find solutions 
for your proble ms 

B ox 9 4 9. P hone B 0 6/ 3 7 2-9 5 2 3 
A marillo, Taxa. 7 91 0 5 
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BURIED 
IN BELTS? 

You don't have to be if you use our 
inventory and labor-saving cross-
reference system. With this handy 
Belt Sizer and PRB cross-
refe rence system, you locate 
parts by size and construction, not 
by manufacturer. This way you 
don't need that huge belt inven-
tory. In fact, you can reduce your 
inventory by 90 percent. We have 
belts which will fit over 3.000 new 
and obsolete makes of tape re-
corders. projectors, dictating 
machines, video recorders and 
turntables. Send for a free 
catalog. 

Dealer Inqua,es 

Projector-Recorder 
Belt Corporation 

301 Whitewater Street 
Whitewater, Wisconsin 53190 

(414) 473-2151 
24-hour answering service 

...for more details circle 121 on Reader Service Card 

loop and noise pickup. Model 1700B 
will measure distortion down to .002% 
in less than 5 seconds, will measure ac 
voltage 30 uV full scale to 300V full 
scale with 2% accuracy, will measure 
voltage or signal-to-noise ratios with 
100 dB dynamic range, and will mea-
sure power across 8 ohms. Priced at 
$1775. 

CB DUMMY ANTENNA LOAD  147 

A new coax switch and dummy load, 
designed for use by CB dealers, has 
been introduced by Gold Line Connec-
tor. Called "The Big Dummy," the new 
device will protect up to five demon-
strator CB radios on one antenna from 
damage by accidental keying. With 
one of up to five CB radios connected to 
the antenna, the new device will au-

N O S WR EVEN AT V HF 
• 

ONLY ONE slide mount connects your antenna 
through an internal coaxial connector to insure no 
loss or SWR introduced by the mount. 

Only one gives you antenna plus six wires, automati-
cally and securely connected. 

Only one actually gives you "permanent installation" 
performance and instant in/out convenience. 

Your customers will want this ultra-smooth, 20-
gauge steel mount. It's the one from . . . 

SouthCom, Inc. 
P. O. Box 11212 

Ft. Worth, TX 76109 
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tomatically protect the other four sets 
with a load termination of 50 ohms. 

MATCHING TRANSFORMER  148 

A new 100 to 75-ohm antenna or 
downlead matching transformer for 
home TV, MATV and CATV systems 
has been introduced by Blonder-
Tongue Laboratories. The trans-
former, called the Setmatch, provides 
the proper impedance match between 
a 300-ohm and a 75-ohm antenna or 
TV receiver input terminals. It can be 
connected between the TV antenna 

and the downlead and/or between the 
downlead and the receiver. A coax fit-
ting is used at one end of the trans-
former and twinlead connections are 
at the other end. The transformer pro-
vides an accurate impedance match 
with low losses over the entire 10 to 
900-MHz band. Suggested distributor 
net price is about $1.40. 

TEST INSTRUMENT RPT. 
continued Irons page 41 

out; reverse the leads and again 
observe the readout 
Following are possible combina-

tions of readouts and the junction 
conditions they indicate: 
a) Overrange indication (dis-

play consists of zeroes and flashing 
dual minus signs on left of display) 
regardless of 'polarity' of test lead 
connections—indicates the junc-
tion is open 
b) Zero or almost zero resistance 

regardless of test lead 'polarity'— 
indicates the junction is shorted 
c) Overrange indication with 

test leads connected one way, but 
in-range readout when test leads 
reversed—indicates the junction 
is probably good. (In addition, the 
in-range readout can be used to 
identify the type of semiconductor 
being tested—a readout between 
400 and 700 indicates a silicon 
type, and a readout between 100 
and 300 indicates a germanium.) 
Price of the B&K Precision 

Model 283 Digital Multimeter is 
$170.00, complete with operating 
manual and a set of test leads. • 
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continued from page 25 

MANUFACTURER/MARKETER SERV. LIT.  

Superscope, Inc., 
Automotive Prods. Div. 
20525 Nordhoff St. 
Chatsworth, CA 91311 
213-998-9333 

Surveyor Manufacturing Corp. 
7 Electronics Court 
Madison Heights, 
MI 48071 
313-544-9110 

Teaberry Electronics Corp. 
6330 Castleplace Dr. 
Indianapolis, IN 46250 
317-842-0280 

Tenna Corp. 
19201 Cranwood Parkway 
Warrensville Heights, 
OH 44128 
216-475-1400 

Tram/Diamond Corp. 
P.O. Box 187 
Lower Bay Rd. 
Winnisquaw, 
NH 03289 
603-524-0622 

Iran-Sonic Industries, Inc. 
12 Farview Terrace 
Paramus, NJ 07652 
201-845-0370 

YES 

YES 

YES 

YES 

YES 

NO 

PARTS MANUFACTURER/MARKETER SERV. LIT. PARTS 

YES• 

YES 
(C.O.D.) 

YES 
(C.O.D.) 

YES 
(C.O.D.) 

YES 
(C.O.D.) 

YES 

Trans-Comm Manufacturing Co.  YES  NO 
8885 Bond St. 
Overland Park, KA 66214 
913-381-5310 

IRS International LTD.  YES  YES 
4825 N. Scott St.  (C.O.D.) 
Schiller Park, IL 60176 
312-678-5227 

Unimetrics, Inc.  YES  YES 
123 Jericho Turnpike 
Syosset, NY 11791 
516-364-8100 

Universal Machine Co., Inc.  YES  YES 
2300 Reagan 
Dallas, TX 75219 
214-521-8750 

Waner Electronics Corp. 
P.O. Box 777 
Tulsa, OK 74101 
918-245-2501 

Welchtronic Distributor Corp. 
3022 S. Cedar St. 
Lansing, MI 48910 
517-393-8002 

Windsor Industries, Inc. 
10 Hub Dr. 
Melville, NY 11746 
516-694-1400 

YES  YES 
(C.O.D.) 

YES  YES 
(C.O. D.) 

YES  YES 

Add To Your Service Business! 

CB 
where the 
ACTION'S 

at 

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

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

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

CB RADIO REPAIR 
COURSE, INC. 
531 N. Ann Arbor 
Oklahoma City, OK 73127 

Dept. ET-027 

Please send information about your Course to: 

Name    

Address   

City   State    Zip 

FOR FAST TROUBLE-SHOOTING   

"FERRET" 
TV MINI-ANALYZER 

• VHF/UHF Subber 

lell 

• 
$99.95 

SG-785 
• I.F. - Video Trouble Shooter 

• Convergence Generator • Dots and Cross-Hatch Patterns 

The "FERRET is a multi-functional instrument for 
fast, efficient trouble-shooting and adjustment of all 
Color and B&W tvs. It is ideal for both shop and field 
work. (Cables included.) 

id d ila &  2849 Fulton St., Brooklyn, NY. 11207 

Please send more information.  F2 

NAME   

ADDRESS   

CITY  STATE  ZIP   

SOLD THROUGH DISTRIBUTORS ONLY 
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CLASSIFIED 
ME MIN NII M =11 

RATES: 400 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 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.  277 

EXPERIENCED T.V. REPAIRMAN (at 
least 5 years) with working knowledge of 
transistors. Good chance of advancement. 
Pay related to ability. ALSO, person with 
good background in electronics, able to re-
pair audio equipment, C.B.'s & occasion-
ally TV's. 2nd class FCC license a plus!! 
Box 105, ELECTRONIC TECHNICIAN/ 
DEALER, 1 East First St., Duluth, MN 
55802.  2,77 

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.  TF 

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. 6/77 

SELLING, FLORIDA—ZENITH T.V. 
SALES & SERVICE: 16 YEARS SAME 
LOCATION—PARTS,  FIXTURES, 
EQUIPMENT  &  CUSTOMERS— 
$7000.00. BILL ELLIS, 5688 OAK-
HURST DR., ST. PETERSBURG, FL. 
33542.  3/77 

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

Alarm Systems 

CALL THE POLICE (or anyone else) 
AUTOMATICALLY. Model 672 dialing 
unit $29.95. Send today for your free 
catalog of high quality burglar and fire 
alarm equipment at low prices. S&S Sys-
tems, 5619E St. John, Kansas City, Mo. 
64123.  277 

r-

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 

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.  11): 

For Sale 

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. 0. Box 07071, 
Milwaukee, WI 53207.  7 7 7 

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 

send a message... 
..mite here. 

1. Number of insertions: (circle)  1 2 3 6 12 
2. Start with (month)     issue (Copy must be in by 1st of month preceding) 
3. Amount enclosed: $ 
PAYMENT MUST ACCOMPANY ORDER WE'LL BILL RATED FIRMS NO AGENCY COMMISSION 

NAME 

STREET   

CITY     STATE   ZIP    

COMPANY   

MAIL COPY FOR AD(S) TO SUSAN HELLERMAN, Electronic Technician/Dealer, 757 Third Ave., New York, N.Y. 10017 

RATES: 400 per word; 50¢ 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. 

ELECTRONIC CLASSIFIED 
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TRANSISTOR TESTER. Convert Tran-
sistor Radio Into In-circuit Transistor 
Tester. Tone Indicates Good Transistor. 
Plans $2.00. SZA Electronics Systems 
Inc., 3 Bayberry Lane, Levittown, NY 
11756.  2/77 

"TV REPAIR HINTS" Send make and 
model with symptoms. (State if TV 
Tech.) $3.00 plus stamp. Charles TV, 
2033 McGraw Ave., Bronx, New York 
10462.  2/77 

REPLACEMENT COLOR YOKES-
DEALERS ONLY. Zenith 95-2501-2532-
2638-2667-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. 71 Alpine Way Huntington Station, 
N.Y. 11746.  IF 

TV & RADIO TUBES .360 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.  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 

OFFICIAL IRS TAX AUDIT GUIDE 
BOOKS I AND 11, $11.55. Order from J. 
Fowler, 145 N. Douglas, Los Angeles, CA 
90026.  2/17 

PICTURE TUBE MACHINE 
We buy and sell NEW AND USED CRT re-
building machinery. COMPLETE TRAINING. 
Buy with CONFIDENCE from the ORIGINAL 
MFGR. For complete details, send name 
address and zip code to: 

LAKESIDE INDUSTRIES 
3520 W Fullerton Ave Chicago. 11 60647 

Phone. 312-342-3399 

Color-Bar Generator, 16 Patterns, Pocket 
Size. CMOS-LSI Chip, One Transistor. 
Complete Plans $5.00. P.C. Boards, Kits Or 
Wired Units Also Available. Science Work-
shop, Box 393-ET, Bethpage, New York 
11714.  4/77 

ELECTRONIC TEST EQUIPMENT 
FOR SALE. Reconditioned or repairable, 
from Aerospace Industry and DOD. $0.50 
for catalog. James Walter Test Equip-
ment, 2697 Nickel Street, San Pablo, CA 
94806.  2/77 

Wanted 

WANTED—USED REPAIRABLE TV 
TRADE-INS. EAST COAST, NY, NJ, PA, 
DEL, MD. Charles Kirby, Kirby TV, Route 
3, Chestertown, Maryland 21620. 

Wanted. Heathkit mutual conductants 
tube tester Model #PT1A. Working or not. 
Let George Do It. 117 E. Clark, Santa 
Monica, CA 93454. 805-937-2700.  2/77 

ELECTRONIC 
TECHNICIAN/DEALER 

is not responsible 

for any of the 

items, plans, 

courses or quality 

of products 

offered through 

our classified 

section. 

"Our son fixes digital 
computers for the Navy and 
pop-up toasters for me:' 

Mrs. Kenneth Johnson, 
Missouri. 

"Our son is a Data Systems Technician. The Navy taught 
him how to remove computer circuits and repair them." 

If your son is good at fixing up his stereo or your 
appliances, he may qualify for about $17,000 worth of 
advanced technical training in electronics. And it won't 
cost you a cent. 

For more information, tell him to see his Navy 
Recruiter. Or mail the coupon below. Or call toll-free 
800-841-8000 anytime. 

E 
TO: Capt. Robert W. Watkins 
NAVY OPPORTUNITY INFORMATION CENTER 
P.O. Box 2000, Pelham Manor, N.Y. 10803 

The Navy. 
1 

Yes, I think my son is good enough to qualify for $17,000 
worth of technical training in Advanced Electronics. 
Please send more information. 

NAME (Please I'd nt)  

ADDRESS 

CITY  

L STATE 

PHONE__ 

ZIP 
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THE 
INSTANT 
DIGITAL 
CB 
TESTER 
2 q85 c o 

2 b. 9 

Now one unit 
does it all. 

The Hickok Model 388 CB in-
line Tester hooks up to any CB 
transmitter and tells you every-
thing you need to know, instantly. 
digitally. 
Push a button to switch from 

in-line to front panel input and 
it becomes a high sensitivity 7 
digit f requency counter for mea-
suring any frequency from 10Hz 
to 55MHz. 
Add a pair of wires, and you 

can power it from any 12V source 
for in-the-car or other remote 
operations 

MODEL 388  $349 
MODEL 388X  S475 

Model 388 has a 1Oppm (.001%) 
time base accuracy. 
Model 388X contains a preci-

sion TCXO with 1ppm accuracy. 

Part of the 

HICKOK 

Comm I. 
Line 

the full line of professional 
CB service instruments. 

HIC KO K 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland, Ohio 44108 
12161 541-8060  •  TWX 810-421-8286 

READER SERVICE INDEX 
ADVERTISER'S INDEX 

105 American Technology Corp.  45 
106 Antenna Corp. of America  13 
101 Arrow Fastener Co., Inc  38 
107 B & K Division, 

Dynascan Corp.   11 

108 CB Radio Repair 
Course, Inc.  49 

150 Chrysler Corp.   10 
132 Cornell Electronics  46 
109 Data Precision Corp. 

(for info.)  27 
110 Data Precision Corp. 

(for demo.)  27 
111 Eico Electronic 

Instruments Co.  42 

149 Electronic Bookclub  34-37 
272 John Fluke Mfg.  17, 18 

113 Ford Motor Co.  5 
114 Fordham Radio 

Supply Co., Inc.  43 
GC Electronics Co.  9 
GTE Sylvania  Cover 3, 3 
General Electric, Tube Div. ...25 
General Electric, 
TV Business Div.   31 

115 Hickok Electrical Instr. Co.  52 
116 Jerrold Electronics Corp  52 
117 MTI  45 
118 Mallory Distributor 

Product Co.   7 
119 Mountain West 

Alarm Supply Co   44 
102 PTS Electronics, 

Inc.   Cover 2, 1 
120 Perma-Power Co   12 
121 Projector-Recorder 

Belt Corp.  48 
133 Quietrole Co.  52 
122 Sencore, Inc.  22, 23 
123 Simpson Electronic Co   14 

124 South Comm  48 
125 South River Metal 

Products Co.  44 
126 Tech Spray  47 
127 Telematic Div., UXL Corp  49 
128 Triad/Utad  33 
103 Triplett Corp. 

(for info.)  Cover 4 
104 Triplett Corp. 

(for demo.)  Cover 4 
129 VIZ Mfg. Co.  46 
130 Wahl Clipper Corp.  12 

This index is furnished for the readers convenience. 

However, the publisher can not guarantee its accuracy 

due to circumstances beyond our control. 

Now... PUSHBUTTON 
REMOTE TV CONTROL 

MODEL TRC-82 

For ALL Channels 
For ALL TV SETS! 

• INSTANT PUSH-BUTTON CHANNEL 
SELECTION, UHF and VHF 

• TURNS TV ON and OFF, FINE TUNES 

• IMPROVES TV PICTURES— 
AMPLIFIES TV SIGNALS 

• UL LISTED 

• FCC CERTIFIED 

• UNIVERSAL- WORKS WITH ANY TV 

• SOLID-STATE VARACTOR TUNING 

JERROLD ELECTRONICS 

Horsham.Pa.19044.12151674 -4800 

...tor more details circle 116 on Reader Service Card 

sh-h-h-h 
silence 
is 

golden 

%RYA it B.  II 

SPRAY-PACK 
Wain-CLEANER 
Tv TUNERS, SWITCHES. 

CONTROLS. POTS RELAYS ETC 
. ,411 
, .41 

CAUTION 

Put the hush on scratchy, 
raspy, whiney controls with 
Ouietrole electronic cleaners 
and lubricants. You'll have 
happy customers that you'll 
see again next time their 
equipment needs servicing. 

Ouietrole aerosol and eye-
dropper lubricants are easy 
to use, extremely effective. 
Harmless to plastics and 
metals. Non-conductive, 
non-inflammable, non-
corrosive. With zero effects 
on capacity and resistance. 
Ouietrole lubricants— for 
tuners, switches, controls, 
relays, slides, etc. Carried 
by leading jobbers and dis-
tributors everywhere. 

....... 
Product of 

::3: QuiETRoLE COMPANY 

. *  Spartanburg, South Carolina 

...for more details circle 115 on Reader Service Card 
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Inquiries serviced for 90 days from date of issue For those countries outside the U S please apply appropriate postage before ma ng 1 
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items of 
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to you. 

GET 
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FACTS 
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READER SERVICE INFORMATION CARD  2-77 
For more information on products or services mentioned in this issue. 
circle the corresponding numbers below, fill in appropriate information and mail today. 

•or r  rca 104 05 106 107 108 109 110 III 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 1243 
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NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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ELECTRONIC 
TECHNICIAN/DEALER 
POST OFFICE BOX 6016 

DULUTH MINNESOTA 55806 
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FIRST CLASS 

PERMIT NO. 665 

DULUTH. MINNESOTA 

PERSONAL SUBSCRIPTION CARD 
For countries out•. , "•••  r.•• r•••• irq  r•.-r•• ;••,•de postaqe before mailing 

Get a FREE BONUS 

a with your personal subscription to 

ELECTRONIC TECHNICIAN/DEALER! 

E Payment Enclosed  Bill Me 

El 3 Years $16 

E] 2 Years $12 

[] 1 Year $ 7 * 

'BONUS: With a 2 or 3 year subscription, you receive both TEKFAX 112 and the 
ELECTRONIC TROUBLESHOOTING GUIDEBOOK free! If you are subscribing fcr 1 year, 
please   indicate your choice of either: 

C TEKFAX 112 (11 ELECTRONIC TROUBLESHOOTING GUIDEBOOK 

PLEASE CHECK BELOW: 
1 In the TV. Radio and other consumer products fields. is your firm PRIMARILY a: 
(please check most descriptive item) 

Retailer with service department Industrial electronics service firm 

Service repair firm with some retail  Manufacturer 
Service Repair firm with no retail 1.: Other (please describe) 

2. TUN (please chock one) 
Owner, manager. buyer other executive  Service manager 1 Service repairman or other employee 

NAME  TITLE 

FIRM STREET 

CITY STATE 
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POST OFFICE BOX 6016 
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What d'ya mean, you can't fix CBs? 
Introducing the Sylvania ECG CB10-4 service kit. 

26 semiconductors that can turn C B problems into profits. 
Until now, the toughest problem in handling 

CB repair jobs was getting the right re-
placement part. 
Now, we've put the solution 

to 1,047 of these parts prob-
lems in one kit that will fit right 
on your bench. 
The CB10-4 kit has 23 tran-

sistors and 3 integrated circuits 
that are the most frequently needed 
replacements in transceivers and other 
CB equipment. And the interchangeability 

guide that comes with the kit tells you the 
right ones to use as replacements. 

With the CB10-4 most of your 
parts needs are right at your 
fingertips. And you can get 
the others in the same place 
you bought the kit—at your 
Sylvania distributor. 

We're helping you make it. 

(MD SYLVANIA 



The reader that can 
stay on, and on, and 
on. The 603. 

The price of the Model 603 
V-O- M is only $173. 

The one V-O-M you can forget about 
forgetting to turn off. The incredible 
Model 603 FET V-O-M with 
exclusive Triplett Micro PowerTM 
draws only 10 uA, can stay on 
indefinitely without impairing per-
formance. Ideal wherever frequent 
test changes, interruptions, distrac-
tions—or gremlins—keep your V-O-M 
working when you're not. 

Truly outstanding features: 
1 Exclusive Triplett Micro-
Power (TMPTm) provides 
battery life in excess of a year 
for carbon batteries with unit 
left on continuously 24-hours 
a day. 

2. Low-Power Ohms (LP'±rm)-6 
ranges with 70 mV power 
source for in-circuit measure-
ments without damage to 
components. 

3. FET V-O- M with Patented 
Auto-Polarity—convenient 
and time-saving, always reads 
up scale. 

Accurately measures electric and 
electronic circuits on production 
lines, in quality testing, during main-
tenance, in service shops and on 
calls, in the laboratory or classroom, 
in the field. 

One range selector switch operates 
the unit. One probe handles all 
functions—AC, DC, MA, Ohms—and 
a simplified scale utilizes only 4 arcs 
for all 44 ranges. The Low Power 
Ohm circuit permits fast circuit 
measurements without biasing semi-
conductor device junctions. The 

Model 603 also has a unique, 
Patented Auto-Polarity circuit: push 
a button, measure either plus or minus 
voltages without switching leads. 
Make very fast voltage checks where 
polarity is knowr or doesn't matter. 

See for yourself. Try the 603. Have 
your Triplett distributor or sales 
representative give you a free 

.. for more details circle 103 on Reader Service Card 
for FREE demonstration c .cla 104 on Reader Service Card 

demonstration of the tester That can 
stay on indefinitely without impairing 
its testing performance. You'll be 
glad you did. Triplett Corporation, 
Bluffton, Ohio 45817. 

TRIPLETT 
ALL YOU'LL EVER NEED IN V-O-M's. 

Triplett. The easy readers. 


