ELEGCTRONIC

‘Servicing &Technology

JULY 1982/$2.25

Car radio tune ups

aMD 371K
2 10 0O
2eEBIYV

6Q0€ X088 1

it

(SN
o]
m
-
C
T
©
(SN
)

[«
C
O
(@]
[}
o4}
[
x

|
|
|
|
|
r
T
o
Ld
o
09
O
(o]
>
T
x
[o4]
o
m
[74]
[~}

e shuttle:
am radio
ecial event




Judy Buckmaster
Customer Service

At PTS, we think your questions When service is our only

Your questions

and problems get
our “We Care”
attention.

and problems deserve to be heard.
That's why in customer service we
give you personal attention that
says ‘‘We Care’’.

It’s part of our commitment to
doing the best job we can. We're
dedicated to helping you overcome
your problems, and that's why we
have a customer service depart-
ment.

business, we put it as close as a
phone call.

Only one company has the **"We
Care’’ spirit in customer service.

Only One.
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For the name of the PTS Distributor or Servicenter nearest you write PTS Corporation, P.O. Box 272, Bloomington, IN 47402
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Editorial, advertising and circulation cor-
respondence shouid be addressed to: P.O. Box
12901 Overland Park, KS 66212-9981 {a suburb
of Kansas City, MO); (913) 888-4664
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Bill Rhodes, Editorial Director

Nits Conrad Persson, Editor

Carl Babcoke, Consumer Servicing Consultant
Rhonda Wickham, Managing Editor
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Kevin Callahan. Art Director
Kim Nettie, Graphic Designer
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ELECTRONIC SERVICING & TECHNOLOGY (USPS 462-050)
(with which is combined PF Reporter) is published monthly
by Intertec Publishing Corp., P.0. Box 12901, 9221
Quivira Road. Overland Park, KS 66212-9981. Second
Class Postage paid at Shawnee Mission, KS 66201. Send
Form 3579 to P.O. Box 12901. Overland Park. KS
66212-9981

ELECTRONIC SERVICING & TECHNOLOGY is the “how-to
magazine of electronics. it is edited for electronic profes
sionals and enthusiasts who are interesied in buying
builging, Installing and repairing home-entertainment elec
1ronic equipment (auoig, video. microcomputers, electronic
games. elc.)

Subscription prices to qualified subscribers: one year $15.
two years $26, three years $34 in the USA and its posses
sions. Foreign countries: one year $20, two years $30
three years $40. Single copy price $2.25 back copies
$3.00. Adjustment necessitated by subscription termina
tion to single copy rate. Allow 6 to 8 weeks delivery for
change of address. Allow 6 to 8 weeks for new subscrip
lions

PHOTOCOPY RIGHTS: Permission 1o photocopy tor interna

personal use is cranted by Intertec Publishing Corp. for
lipraries and others registered with Copyright Clearance
Center (CCC). provided the base fee of $2 per copy of arti-
cle is paid directly 1o CCC, 21 Congress St.. Salem. MA
01970. Special requests should be addressed to Cameron

Bishop. publisher

ISSN 0278-9922
INTERTEC PUBLISHING CORP.
1982 All rights reserved

Our new model 128 has a beeper and a whole lot more.
After you've seen it we think you'll agree that this is the
best all around field service DMM avalakle. It beeps
on all three functions—V, Q@ and A—and on all ranges
for each function. Applications ar2 v-rtually
unlimited. It “displays” a standerd digital readout,
an audible tone for rapid over/under checks and
an over/under arrow.
Unique 128 design enables you to
venfy forward concduction and reverse
blocking of semiconductor
junctions, t=st LEDs and check
multiple junction components.
Even with th= beeper on, the
= 128 maintains 10M input re-
C Olce sistance. 'You can calibrate
e both the peeper threshold
and the A/D without disassembling the instrument.

The 128 is human engineered
with a large, 0.6 display, rugged
ABS case and display window,
350-hr battery life and overload
protection.

Much less versatility can cost
much more than $139.

The 128 is the sound choice
because it’s the smart buy.
Contact your local Keithley rep-
resentative or distributor.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, OH 44139
(216) 248-0400/ Telex: 98-5469

128 DIGITAL MULTIMETER,
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Noleworihy UB Getuils

The Columbia space shuttle
has become the focus of many
people around the world, but
is of special interest to
amateur radio operators. See
story on page 8. (Photo
courtesy of NASA.)

The how-to magazine of electronics...
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Calling CQ, DE WAPOVC

By Carl Bentz
A licensed First Class radio-telephone engineer explains why
he has become involved in amateur radio.

Innovation in electronics

By Alan Burkitt, Computing magazine
Inventor Clive Sinclair has introduced low-cost computers
and flat-screen televisions to the British market.

The space shuttle: A ham radio special event

By Nils Conrad Persson, editor

While the Columbia circles the earth, amateur radio opera-
tors all over the world try to contact the Johnson Space
Center Amateur Radio Club in Houston.

The basics of tape recording

By Carl Babcoke, CET
This is the first of a series of articles on adjustments and re-
pairs of tape-recording equipment and audiocassettes.

Car radio tune ups

By Homer L. Davidson
Common test methods for car radio repairs are supple-
mented by nine case histories of typical component failure.

Noteworthy CB circuits

By Harold Kinley, CET
Three circuits that incorporate special features in unique
ways are featured.

Searching for buried treasure:
A metal detector primer

By Daniel Tavares, Silver Dollar Electronics
Rising gold prices and inflation have brought a boom in the
metal-detector branch of the electronics industry.

Absolute Center Search System:
The newest weapon against wow and flutter

Nakamichi’s $7000 computing turntable is out of most
people’s price range, but involves interesting technology.



Departments

4 Editorial

5 Scanner

6 Association News
20 Book Reviews

22 Calendar of Events

24 Symcure

43 Reader’s Exchange
58 New Products

62 New Literature

Next month...

What is an industrial robot? To many peo-
ple, the word robot brings to mind R2D2-like
creatures that will put thousands of humans
out of jobs. Actually, industrial robots are machine tools
that are limited in what they can be programmed to do.
This article describes the various types of industrial robots
available today and their common applications.

July 1982  Electronic Servicing & Technology 3



good reasons

10 RCA SK Devices

More and more electronic technician
dealers are reaching for reliable RCA solid state
replacements . . . the line of integrity,
with unsurpassed engineering excel-
lence. Our warranty return
rate is less than 0.5%, which
helps reduce costly service
call-backs. And SK dewces
are readily available, to
help you do more jobs,
more profitably.

iw

#fyl

EDITORIAL

-

Electronic technology has vastly increased the
ability to communicate over long distances. We
have gotten to the point where we take for
granted the telephone; that amazing system that
can almost instantaneously connect us with
anyone else, nearly anywhere in the world.
Communications satellites make it possible for
television to broadcast events taking place half a
world away, as they happen. The Voyager space
program transmitted electronic messages millions
of miles from Jupiter and Saturn. That
information was reconstructed here on Earth to
give us views of those planets with detail
undreamed of by Galileo, Kepler and Brahe.

Amateur radio and citizens’ band radio have, in
different ways, contributed greatly to the ability of
private individuals to communicate over
considerable distances. Two-way mobile radios
have helped businesses, government agencies and
rescue organizations save time, fuel and often
lives by speeding the dispatch of vehicles.

In spite of remarkable technological
achievements in telecommunications, which have
apparently done so much to bring people together
across geographical distances, it seems that we
have not learned to truly communicate. As an
example, during the early stages of the
British/Argentine dispute over the Falkland

4 Electronic Servicing & Technology July 1982

Islands, a newspaper or magazine article
mentioned that communications technology had
progressed so far that the British forces on the
battlefield would probably be able to be in direct
and immediate contact with their leaders
thousands of miles away, back in England, via
communications satellite. And yet, the Falklands
problem precipitated because the principals involved
had failed to communicate across a table a

few feet wide.

A strong case can probably be made that many
of these modern, sophisticated communications
devices not only fail to help us truly communicate,
but in fact sometimes actually impede
communication. Have you ever tried to talk to
someone with one of those little radios or tape
recorders on his belt and earphones stuck in his
ears? And what has happened to intra-family
communications since television, the “electronic
fireplace,” has taken the place of the real thing?

This is not meant to be an indictment of
electronic communications equipment. They're
wonderful, effective tools. But they're extremely
complex tools whose use requires knowledge. We
just need to try much harder to learn how, and
when, to use them.

N Con ) Con



to reach for reliability.

2 RCA SK Series
o Replacement Guide

It's the book to turn to for top-per-
forming transistors, rectifiers, thyristors, high-
voltage multipliers and integrated circuits. 1800
SK and KH types let you make over 178,000 solid
state replacements.
That's inter-

3 RCAs latest
® SK SKoop

Get all the latest news and service
updates in the SK SKoop newsletter. Published
periodically, it keeps you in tune with any
changes in the RCA SK lineup, including /-
product additions, deletions and modi-
fications. The SK SKoop is full of handy
service tips, technical information and

changeability. The
guide features a
convenient, dual-
numbering system—
including REN,
ECG and TM
systems in
corresponding
SK numbers

where applicable. <
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SK Distributor.

for reliability.

helpful application advice. It's yours
free, and right at your fingertips. Pick
up your copy from the counter
display at your local RCA

With dealer support like
this, it makes sense to visit your
RCA SK Distributor and reach

RCA Distributor and Special Products Division, Deptford, N.J. 08096

SK Replacement
Solid State

ELECTRONIC
SCANNER

Yearbook features industry
summaries and forecasts

According to the Home Video
Yearbook, published by Knowledge
Industry Publications Inc. of
White Plains, NY, consumer home
video expenditures for principal
segments of the U.S. market are
estimated at $3.76 billion for 1980,
a figure that is expected to more
than triple to reach $12.5 billion by
1985.

The U.S. market is only part of
the worldwide boom in cable
television, video hardware and
programming. The Home Video
Yearbook points out, for example,
that German consumers spent
$440 million on video in 1980,
while Japanese consumers are
buying VCRs at the rate of 1.3
million per year.

The volume is available for $75
from Knowledge Industry Publica-
tions Inec., 701 Westchester
Ave., White Plains, NY 10604,
1-914-328-9157. Telex VISTA Inc.
WHP 131514.

ICS offers computer
courses across country

Integrated Computer Systems
will offer courses for fall that in-
clude computer network design
and protocols, structured design
and programming, and computer-
ized robots. The courses, priced at
8845 each, will be held in several
locations across the country, from
September to December.

For more information, contact
Ruth Dordick, Integrated Com-
puter Systems, 3304 Pico Blvd,,
P.0O. Box 5339, Santa Monica, CA
90405, 1-213-450-2060.

1981 U.S. electronic
factory sales up 10.5%

An increase of 10.5% in 1981
U.S. factory shipments of elec-
tronic equipment, systems and

July 1982 Electronic Servicing & Technology 5

components over the 1980 total
has been announced by the Elec-
tronic Industries Association.
Total sales reached $114 billion in
1981, compared to $103 billion in
1980.

The association noted that while
the United States experienced an
overall trade deficit of $27.5 billion
in 1981, the electronic industries
produced a $3.9 billion trade
surplus.

EIA is the national trade
association representing all
segments of electronics manufac-
turing, from the home TV set to
the most sophisticated electronic
systems used in national defense
and space exploration.

Interstate Electronics to hold
voice-recognition conference

Interstate Electronics Corpora-
tion will hold the industry’s first
vendor-sponsored International
Voice Recognition Users Group
Meeting. The event will be held
June 21-22 at the Nordic Hills Con-
ference Center in Itasca (Chicago
area), [L.



The conference objective is to
stimulate discussion of voice-
recognition technology, hardware,
software and application en-
vironments.

The 2-day conference will in-
clude two workshops with nine
speakers presenting application
papers. The workshop will be
moderated by Alan Strass of
General Electric Company; Robert
Van Peursem, Kodak Company;
Richard Bergeon of Abbott Labs
and Don Davenport of Boeing
Computer Services.

Communications courses
offered for summer

The continuing engineering
education department of George
Washington University is offering
a selection of courses in com-
munications for July through
September,

The topics include frequency
synthesizers, synchronization in
spread-spectrum  systems,
telecommunications traffic
engineering, telecommunications
acquisition and management,
spread-spectrum communications
systems, mobile communications
engineering and digital telephony.

For more information, contact
Continuing Engineering Educa-
tion, George Washington Univer-
sity, Washington, DC 20052.

MIT offers intensive
microprocessor course
Methodologies used to achieve
efficient microprocessor software
design will be presented in
“Microprocessor applications:
Software and hardware tech-
niques,” an intensive course to be
presented at the Massachusetts In-
stitute of Technology on July 12-

18, and July 26-August 1.

Seven full days of intensive in-
struction in advanced program-
ming practices, program debug-
ging techniques, hardware/soft-
ware Interfacing, and system
testing and evaluation will be of-
fered. Emphasis will be placed on
top-down program design,
subroutine organization and pro-
gram documentation.

Substantial hands-on laboratory
work will be included, applying
and reinforcing the ideas
presented during the course.
Through the laboratory work, par-
ticipants also can observe the
characteristics and limitations of
real-time, high-performance
assembly language and software.
Participants should have a basic
knowledge of 8-bit microprocessor
hardware and software.

.
aser.

ASSOCIATION
NEWS

Eight named to life membership
by electronic VIP Club

Life membership in the Elec-
tronic VIP Club has been bestowed
upon eight more accomplished in-
dividuals.

New manufacturer members are
Homah C. Collie, Jr., Thordarson
Meissner; James N. Mills,
McGraw-Edison Company, Buss-
man Division; Oscar B. Rudolph,
AMP; and Glenn Young, Motorola
Semiconductor Products.

Distributors elected are Len
Benckenstein, Southwest Elec-
tronics, Stafford, TX; Robert R.
Daugherty; Swieco, Fort Worth,
TX; and Oliver Goold, GBL/Goold
Electronics, Elk Grove Village, IL.
Jim Jordan, Moxon Electronics,
Anaheim, CA, is the new rep
member of the club.

The E-VIP club regularly
recognizes the contributions of in-
dividuals to the industry through

association work and creative in-
dustry leadership. For more infor-
mation, contact the executive vice
president. Sanford Levey, at 4900
N. Elston Ave., Chicago, IL
60630, 1-312-283-4800.

CompuFix provides technical
information to NESDA members

Members of the National Elec-
tronics Service Dealers Associa-
tion (NESDA) will soon be able to
obtain instant technical informa-
tion on their computer terminals
as a result of an agreement
reached May 1 between NESDA
officers and CompuFix (formerly)
known as Compu-tel) to provide
this service to NESDA members
on a monthly fee basis.

The CompuFix network con-
sists of a data base of technical tips
inputed by the group of service
dealers who formed this company
last year. Electronic servicing in-
formation is being added to the
data base at a rate of 500 tips per
week. Presently, the system has
close to 10,000 tips available for in-
stant access in over 600 cities in
the United States via a phone call.

Other data to be available in the
system include parts pricing and

6 Electronic Servicing & Technology July 1982

service contract management for
the retail service dealer. Technical
tips are currently available for TV
sets, videotape recorders,
videodises, TV games, audio prod-
ucts and auto sound.

For more information about
NESDA member benefits, in-
cluding the CompuFix, contact
J.W. Williams at NESDA, 2708
W. Berry, Ft. Worth, TX 76109
1-817-921-9061.

EIA president appointed
Peace Corps advisor

Peter F. McCloskey, president
of the Electronic Industries
Association (ETA), has been sworn
in as a member of the Peace Corps
Advisory Council. Appointed to
the council by President Reagan,
McCloskey will review Peace
Corps policies and operations and
provide recommendations to the
Peace Corps director.

As president of EIA, he oversees
the activities of the national trade
association, representing the full
spectrum of U.S. manufacturers in
the $114 billion electronics in-

dustry.
1119 o



7+11 SWD PARTS KITS
MITSUMI

VARACTOR
UHF TUNER

Model UES-AB6F

$34.95

freq. Range UHF470 - 883MHz
Antenna input 75 ohms
Channels 14-83 Output Chennel 3

Ky PART

N0 ND DESCAIPTION FRICE
1 VT1-SW  Varactor UHF Tuner, Model UES-ASBF $34.95
2 CB1-SW Printed Circurt 3oard, Pre-Orilied 18.95
3 TP7-SW  P.C.B. Potentiameters, 1-20K, 1-1K. and

5-10K ohms, -pieces 595
4 FR35-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces. . = 4.95
5 PT1-SW  Power Transfo mer, PRi-117VAC, SEC-24VAC.

250ma . 6.95
6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT

and 1-5KAT w/Switch 5.95
7 $S14-SW IC's 7-pcs, Dades 4-pcs, Regulators 2-pes

Heat Sink 1-piece 29.95
8 CE9-SW Electralytic Cepacitor Kit, 9-pieces 5.95
9 CC33-SW Ceramic Oisk Capacitor Kit, 50 W.V.. 33-pieces 1.95
10 CT-SW  Varible Ceramic Trimmer Capacitor Kit,

5-65ptd, 6-fieces 5.95
11 L4-SW Cail Kit. 18mhs 2-pieces. .22uhs 1-piece (prewound

inductors) ard 1 T37-12 Ferrite Torcoid

Core with 3 ft. of #26 wire 5.00
12 (CS-SW  1.C Sockets. Tin niay, 8-pin 5-pieces

and 14-pin 2-pieces 1.95
13 SR-SW  Speaker, 4x3'’ Oval and Prepunched

Wood Enclosure 14.95
14 MISC-SW Misc. Parts Kit includes Hardware, {6/32, 8/32

Nuts. & Bolts), Hookup Wire, Ant Terms, OPOT

Ant. Switch, Fuse, Fuseholder, etc. 9.95
When Ordering Al ltems, (1 thru 14}, Total Price . ... .. 139 95

MDS-AMATEUR-ETV 32 ELEMENT
YAGI ANTENNA

® NOT AKIT
® 1.9-25 GHz ® 38%" LENGTH
e 23 dB AVERAGE GAIN

Switch to Bamb

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

netv

Now you can eliminate ...

out ...not being able to use more than one function
atatire.

way it should be ... electronically and on line at the

push of a button.

Model
BEVS-1

-'sod‘rc&s of'\!f o signals and pro'vq&e the flexibility ol
directing the inputs to any or all of the three outputs.

the drudgery of disconnecting and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace

Bambi iets you enjoy using your video equipment the

$12995

Bambi's iront panel was designed with the
user in mind. Computer styled construction.
with soft-touch keyboard {rated for over 10
muillion aperations), arranged in matrix form
allows easy input/output sefection without
refering to charts. Functions selected through
the keyhbioard are immediately displayed on

Check the quality of Bambi against that of
much higher priced competition. All sofid

state electronic switching provides low atten-

uation (3dB), wide frequency response {40-
890 MHz), and excellent isolation between
signal sources (each I/0 section indwidually
sheilded for 65dB min. sotation)

®®

ANt par

S eRee
@~

@ e

Bambi's Specifications:

# Input/Qutput Impedance 75 ohm
© Signal Loss 3dB +1dB
® Noise 4dB x£1dB
® input Return Loss 12dB min.
® Jsolation 6508 min.
® Power Req. 117VAC 60 Hz. 2W
® Dimensions 10%Wx6%Dx3/AH
® Weight 4% Ibs

the 18 LED status indicators

SWD-1 'IIIE(I GONVERTER

7+11 PWD PARTS KITS

® DIE CAST WATERPROOF HOUSING WITH FOR CABLE TV
4vs" x 22" AREA FOR ELECTRONICS ¢
#4 The SWD-1 Video Converter is uti-
® COMMERCIAL GRADE lized on cable TV systems to re- |NTHO“UG|NG oun
® (NCLUDES MOUNTING HARDWARE 8. move the KHz's signal from a
distorted video {channel 3 in/ 7+I I Pwn
MAE-1 32 Element YAGI Antenna $19.95 out) and also pass thru the
norma! undistorted/detected PAHTS KlTs
1 i audio signal. Rocker switch
T 7 7 selects operating mode to remove KHz's
4 Y 9
&= 285, | distortion from the video or pass all other chan-
— 2 VHF-UHF WIDEBAND nels normally. Simple to assemble—less than 30 :“ P:gi OESTRIPTION £
p minutes. Pre-tuned. Input/output Channel 3. Impedance ° . e
v ANTENNA AMPLIFIER | 75 00ms. 117vaC. V WTI-PWD  Varactor UHF Tuner, Model UES-AS6F . $34.95
1 AMPLIFIER VDD Ty SWD-1 Video Converter Kit .. ... .......... 2 20B1-PWO Printed Circuit Board, Pre-dnilled 18.95
= = 3 3TP11-PWD PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K,
50 MHz — 900 MHz 1-1K, and 1-50k {11 pieces) 8.95
Ll e 4 4FR-31-PWD Resistor Kit, %AW, 5% 29-pcs. %2 W 2 pcs 4.95
IN = 0.5dB
5 5PT1-PWD Power Transformer, PRI-117VAC, SEC-24VAC
" Simple Simon Video Stabilizer t 500m 9.95
A Revolutionary New @ 2 i
i Model VS-125, eliminates the ver- 6 6PP2-PWD Panel Mount Potentiometers and Knuhs 1-1KBT
One Stage HYBRID T i e and 1-5KAT with switch 5.95
IC Broadband Amplifier ' . ! o) 7 78S17-PWD  IC's 7-pcs, Oiodes 4-pes, Regulators 2-pes
| B 2 2
This un is not available anywhere else in the world. One unit serves many pur- :{f:r \j;;e.e;’:‘;:zizt:srz TJS:):d):Zt Transistots 2-pcs, Heat Sirks 2-pes 29.95
ot st s o onior s ari 10|y o o o 500 e Once o conl v sk th e | 8 BEVTUO - Fosvc Gt K1, 14 g
assembled 1n 25 minutes. No coils, capacitors efc 1o tune or adjust. PRVES Y wil piay alt the way through without further adjustments. Includes 9 9CC20-PWD  Ceramic Disk Copacitor Kil. 50 WV, 20-pes. /e
ALL-1 Complete Kit with powe‘r supply . . s24.95| 12Y power supply. 10 10CT5-PWO Varible Ceramic Trimmer Capacitor,
ALL-1 Wired and Tested with power supply . s34.95] VS-125 Video Stabilizer, wited . ............ $54.95 5-65pfd. 5-pieces 4.95
11 1115-PWD Cal Kit, 18mhs 3-pcs, 22p.hs 1-piece (plewnund
SIMPLE SIMON VIDEO SWITCHING BOX inductors) and 2 T37-12 Ferrite Toroid cores
Our New STVA 14.5 dB GAIN, with 6 ft. #26 wire 6.00
14 ELEMENT anNEH HEFLEGT“R The Affordable Video 12 12ICS-PWD IC Sockets, Tin inlay, 8 pin 4-pes, 14 pin 1-pc
and 16 pin 2-pes. 2.95
N, YAGI ANTEN NA -~ Contro! .Center 13 13SR-PWO Enciosure with PM Speaker and Pre-dilled
; ﬁ) < S how— W Excellent in isolation and no loss Backpane! for mounting PCB and Ant. Terms 14.95
[ < = routing system. Simple Simons VSB- | 45 4mSC.PWD  Misc, Parts Kit, Includes Hardware, (6/32. 8/32
~ = 300 Video Switching Box enables Nuts & Bolts). Hookup Wire, Solder, Ant. T
L _ you to bring a variety of video components uts & Bol S)._ ookup Wire, Solder, Ant. Terms
s == together for easy viewing/dubbing. Also you gain the ahility to record ) OPDT Ant. Switch, Fuse. Fuscholder. etc 9.9
3 STVA-3 YagiAntenna, one channel while viewing another. Unit includes two F-type quick 15 15MC16-PWD  Mylar Capacitars, 14-pcs and Silver
I 145 dB, 75 ohm, Chan. 60-68 $16.95 connector ended cables. . Mica Capacitors 2- pieces . . 7.95
< K STVA-4 Yagi Antenna, VSB-300 Video Switching Box, wired . ... ... .. $19.95 | When Ordering All ltems, (1-15). Yotal Price. . . ......... 159.95
- 14.5dB, 75 ohm, Chan. 44-52 . . . $16.95
SIMPLE SIMON ELECTRONIC KITS,™ Inc e o Mhomey Oraer M
[] »  Send Check® or Money Order. Minimum
| STVA-1 YagiAntenna, 115 dB, 75 ohm, Chan.42-54 . $9.95 | Calif. Orders: All Other Orders: Order: $16.95. Add 10% Shipping and
3871 S, Valley View, Suite 12 11850 S. Hawthorne Blvd. Handling on orders under $40.00. For
RG-59/U 75 ohm Low Loss Coax Cable s 12p/m | Dept. E Dept E orders over $40.00, add 5%. Minimum
F-59 Coasial Comnectors, ea. 39 | Las Vegas, Nevada 89103 Hawthorne, Calif. 90260  SPPPing end Handiing ?dzkf)c%eﬁftbnm 200
— rca able —
MT-1 Special UHF 75-300 ohm Matchmg Tmnsimmer ea .. 145 [ Tel: (702) 322-5273 Tel: (213) 675-3347 *Chetk orders will be held 30 days before shipping.
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Ever since I received my first
amateur radio license in May 1966,
people have asked me why 1 be-
came a ham. I doubt that my
answer has ever satisfied their
curiosity, but 1 think that it takes
only a little thought to realize the
possibilities of worldwide com-
munications capabilities. 1 find it
fascinating to be a part of a vast
organization that has been a part
of developing new communications
techniques, as well as improving
established modes.

I have worked with civilian and

By Carl Bentz, A.R.S. WA@OVC,
licensed First Class Radio-Telephone Engineer
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military communications groups to
get traffic through when other
links were not available or were so
busy that an important message
would be delayed. And were family
wishes otherwise, I would be avail-
able during inclement weather to
assist in a local network that aids
in spotting tornados, a means by
which amateur-radio and civil-
defense people cooperate to pro-
vide an early warning system.
The amateur radio service is on-
ly a part of the world of 2-way
radio, but it is more interesting
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than the business band. Hamming
provides an interactive operation,
something not available in public
service and aeronautieal communi-
cations systems. Although licens-
ing is required and can be a hassle,
this control allows a far greater
operating latitude than even illegal
CB operators will find.

Just as with the vast multitudes
that joined in the CB craze several
years ago, there are bad apples in
the amateur radio field. But unlike
with CB, there are steps that may
be taken to get rid of those who
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In the event of a national
emergency, hams may be
of greater value than the
nationwide network of
broadcast stations and
the emergency broadcast
system.

break rules issued by the federal
government. Many operators do
take part to serve society when
communications have otherwise
broken down. During natural dis-
asters, such as earthquakes, hur-
ricanes and floods, hams have
often chipped in to pass messages
to friends and relatives, as well as
directed emergency services into
locations needing aid when tele-
phone lines are destroyed. In the
event of a national emergency, the
amateur operator may be of
greater value than the nationwide
network of broadcast stations and
the emergency broadcast system.
Hams and civil defense people cur-
rently hold practice exercises to
better understand the needs and
requirements of communications
in such a disaster.

There is no general profile that
can be drawn for this group of
men, women and children. There
are few trends between occupa-
tions and hamming, though one
will discover an expectedly large
percentage of hams who are also
licensed staff engineers in radio
and TV broadecast stations. One or
two traits seem to be common
among this army of people—a de-
sire to communicate and aid others
with their special capabilites, and a
curiosity that keeps them striving
to improve those capabilities. That
curiosity has brought about major
advances in communications
technology in several cases.

The world of amateur radio
probably began about the same
time as the experimentation by
Guglielmo Marconi. His early
transmissions with spark-gap
transmitters left a great deal to be
desired. As everyone soon dis-
covered, the spark gap was ineffi-
cient in terms of frequency spec-

trum used per contact. Tuned cir-
cuits, using capacitive and induc-
tive components, narrowed the
spectrum of a transmission, which
allowed many users of available
frequencies.

Today many think that the mode
of operation was crude, but those
early contacts using telegraphic
code, a system that was heavily
used by the railroad industry, were
quite efficient. In fact, Morse Code
is still the most reliable means of
getting a message through man-
made and natural noise and inter-

ferences. By keying the carrier
signal on and off; corresponding to
dots and dashes, the characters of
the code are placed on the air-
waves. At the receiving end, the
recovered radio waves are mixed
with another signal, locally
generated, to make the dots and
dashes audible.

As amplitude modulation be-
came a reality in broadcasting, it
became a part of amateur opera-
tion. But because restrictions were
being placed on the frequencies
hams were able to use, AM tech-
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