


Tuned To 
Amateur 
Radio 
Cushcraft is pleased to welcome 
you to the family of amateur 
radio operators. 

Whether you're a casual 
hobbyist or take ham radio to 
the limits of technical expertise 
and proficiency, you will always 
find the antenna to suit your 
needs and budget from 
Cushcraft. 

We make ham radio more 
enjoyable with over 100 different 
antenna models for virtually 
every type of operation. They 
are all easy to use with the 
highest quality materials, user 
friendly manuals and state-of­
the-art designs. 

Cushcraft Corporation has been 
providing quality, high­
performance antennas to the 
ham market for over 45 years. 
Our antennas are in stock with 
dealers throughout the world. 
See your local dealer for the 
model of your choice. Ask for 
your 18 page Cushcraft 
antenna catalog or call us for 
your free copy. 

R7000 
10, 12, 15, 17, 20, 30, 40m 
• 80m Add-On Kit Available 
• No Ground Radials 
• Automatic Band Changing 
• Slim Silhouette 
• Rel iable 
• Easy Installation 

The R7000 is a 1 O through 40 meter 
antenna that does not need ground radials 
and can be expanded to include 80 meters 
with our ABO kit. The R7000 incorporates 
the best features of its predecessor the R7 
plus many more. Our new trap design 
allows us to hold inductance within close 
tolerance so there's less tuning and 
excellent in-weather performance. We've 
designed double wall tubing into the bottom 
3 sections to insure top performance in 
winds up to 80 m.p.h. All materials are 
either stainless steel, aluminum, or high 
impact plastic. 

A3S / A4S / A3WS 
Multiband Beams 
(10, 12, 15, 17, 20, 30m) 
The most popular HF tri-banders among 
hams worldwide. These antennas are the 
choice of contest stations and DX-peditions 
worldwide. They're rugged, reliable and 
designed to perform. The compact A3S has 
a 14 foot boom with excellent gain and a 
good front to back ratio. It weighs just 28 
pounds. For even more performance 
consider the A4S, our premium tribander. 

A3S 

A 40 meter add-on kit is also 
available for both antennas. A3WS 
is a compact, high performance 
WAAC band beam. Use it with your 
existing tri-bander. 



DUAL BAND (2m / 70cm) 
Cushcralt brings you the latest in dual·band technology with 
two now 2m/70cm products - the ARX6 high gain 6 meter 
venical and lhe CG270M Gold mobile. These exciting 
products will complement our already proven AR270 dual 
band compact base antenna. 

A27010S & A2706S 
Dual Band Yagis 
Increase your range by selecting one of 
the new Cushcraft dual band Yagis on 2m 
and 70cm. Direct more output power when 
transmitting at the same time reducing In· 
terference and Increasing signal strength 
when receiving. Assembly is a snap. 
A27010S has nearly twice the performance 
of the A2706S. 

©oo~Ou©[f~ @©lUID 
CG270M Dual Band Mobile 
(2m / 70cm) 
For unequaled styling and performance. 
you need look no runher than the all 
new CG270M. This premium mobile is 
tho first In our new GOLD product line. 
We back this antenna with our 5 year 
warranty. 

124WB (2 meter) 
4 Element Wideband 
The right choice for packet systems 
and other applications requiring a 
dedicated directional antenna. 

ARX6 Ringo Ranger (6 meter) 
The ARX6 was developed to moot 111e needs of serious 6 meter 
FM hams. It has twice the gain or the standard AR6. If you're 
looking for wide area coverago from a repeater or home station, 
tha ARX6 is made for you. 

ARX2B Ringo Ranger II (2 meter) 
The Ringo Ranger II has becomo a legend in ham radio. This 
affordable performance vertical Is a favorite or hams evel)'''here 
- In fact irs synonymous with 2 motor FM. The ARX2B is a 
snap 10 mount and puts you In tho middle of the active 2 meter 
band - the most popular ol ell amateur frequencies. OVer half 
a milion Ringo Ranger !l's have been sold to date. 

AR2708 (2m I 70cm) 
Compact, High Performance Dual Band Base 
For many hams this antenna ollors the optimum combination of 
performance, size and price. The AA270B is a great performer 
In an eight loot high package. 

AR270 (2m I 70cm) 
Compact Dual Band Base 
Experience the performance of the most popular dual-band base 
antenna. It is compact. easy lo use and radiates an amazing 
signal. 

1382 Wideband Boomer 
(2 meter) 
Our mosl popular VHF Boomer. the 1382 
delivers wideband performance across the 
active 2 meter band. It has a boom length 
ol 15 reet with a high gaJn and precise 
pattern. 1382 has the UllraMatch 
balanced leed system for optimum 
performance In an conditions. It can be 
polarized verticaUy ror FM and Packet or 
horizontally for SSB. CW or OX'ing. 

ASOSS I A506S 
Gm Yagis 
Those broadband Yagis (5 & 6 element) will 
not detune in bad weather. They feature 
stainless steel hardware to ensure long life. 

P.O. BOX 4680, 48 PERIMETER ROAD, MANCHESTER, NH 03108 • 603·627·7877 •FAX: 603-627-1764 
E-mail: hamsales@cushcraft.com •World Wide Web : http://www.cushcraft.com 
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DR-61 OT DUAL BAND MOBILI/BASE 
VALUE LEADER 
Full-featured, easy to operate, dependable peifonnance. 

• Expandable to 240 memory channels-5 memory banks! 
• Detachable remote-mount face plate 
• Versatile operation-VHF/UHF, UHFNHF, VHFNHF, UHF/UHF 
• Internal duplexer at no extra cost. One easy antenna connection. 
• Long Tone Zero (UIZ) Emergency Alert 

• Aircraft band receive 
• Includes CTCSS encode PLUS European tone bursts 

• Alinco's Channel Scope5M graphic band activity display 
• RX - VHF 108to173.995 MHz, UHF 420 to 470 MHz 

• 9600 bps packet ready! • MARS/CAP Modifiable (permits required) 
• 50/10/5 watts/2m 35/10/5 watts/440 • Cross-band repeater function 

DJ-GSTH DUAL BAND HT PACKED WITH FEATURES! 
The 2 Meter/440 HT thats ready to travel the world. 

• 200 memory channels (100 VHF, 100 UHF) 
• 5 watts output 
• Large illuminated display and backlit keypad 
• Versatile operation - VHF/UHF, VHF/VHF, UHF/UHF 
• Alinco's Channel Scope™ graphic band activity display 
• "Clones" over the air! 
• Includes CTCSS encode/decode PLUS European tone bursts 
• Aircraft band receive 
• 2 PTI buttons, assign one for each band or high power/low power transmit 
• MARS/CAP modifiable (permits required) 

Plus many more advanced functions at 110 extra cost! 

DR-605T DUAL BAND 
MOBILE/BASE ECONOMY CHAMP 
Full 2 meter/440 pe1f onnance at an affordable price! 

• 100 memory channels including cross-band memories 
• CTCSS encode PLUS European tone bursts (1450, 1750 and 2100 Hz) 
• 9600 bps packet ready with dedicated terminals 
• Internal duplexer-one easy antenna connection 
• Cross-band repeater function 
• Large controls, easy to operate, easy to program 
• RX - VHF 136 to 173.995 MHz, UHF 420 to 4 70 MHz 
• TX - VHF 50 watts, UHF 35 watts 
• MARS/CAP modifiable (permits required) 
• Time-out timer 
• With the optional EJ-24U CTCSS Tone Decoder Unit can 

operate in " tone squekh" receive AND search (tone scan) 
or a specific CTCSS tone in a received signal 

Simple • Clean • Dependable 

lt.~l !Jbl!E!l: 
THE NEW VALVE LEADER IN AMATEUR RAD/OSM 



Welcome to Amateur Radio! 
Congratulations! You've taken your first step 

into a hobby-and a service-that knows no 
limits. Amateur Radio is a worldwide network 
of people from various cultures, united by a 
common love of wireless communication. 
Amateur Radio is as old as radio itself, and its • 

future is no less fantastic than its past. 
For most people, Amateur Radio is a 

lifelong pursuit. We want to make sure you get 
a good start, which is why we've sent you this 
copy of New Ham Companion. But first, who 
are "we?" 

The American Radio Relay League 
The seed for Amaieur Radio was planted 

in the 1890s, when radio's pioneers began 
experimenting wi th wireless telegraphy. 
Soon, there were dozens, then hundreds, of 
experimenters who were enthusiastic about 
sending and receiving messages through the 
air- some with a commerc ial interest, but 
01hers solely out of a love for this new and 
mysterious communications medium. To 
coordinate all of this activity, the United 
States government began licensing Amateur 
Radio operators in 1912. 

By 1914, there were thousands of Ama­
teur Radio operators-hams, as they were 
called- in the United States. Hiram Percy 
Maxim, a leading Han ford , Connecticut, 
inventor and industri al ist, saw the need for 
an o rganization to band together this fledg­
ling group of radio experimenters. In May of 
19 14 he fou nded the American Radio Relay 
League (ARRL) to meet 1hat need. 

Today, the League has more than 170,000 
Members, and is the national organization 
of radio amateurs and a leading ham radio 
organization worldwide. By joining the 
ARRL. you'IJreceive many special benefits. 
Here are a few examples: 

+ Help for New Hams: Are you a begin­
ning ham looking for he lp in getting started 
in your new hobby? The Educational Activi­
ties Department (EAD) at ARRL HQ in 
Newington, Connecticut, will be glad to as­
sis1 you. Call EAD at 1-800-32-NEW HAM 
( 1-800-326-3942). EAD main rains a com­
puter data base of ham clubs and ham radio 
·'helpers" from across the country who've 
told us they're interested in helping begin­
ni ng hams. There are probably several cl ubs 
in your area! Contact EAD for more infor­
ma1ion. 

+ Licensing Classes: If you ' re looking 
Lo upgrade, you' ll need to find a local 
license exam site sooner or later. ARRL 
Registered instructors teach local licensing 
classes all around the country and ARRL­
sponsored Volunteer Examiners are 
there to administer your exams. To find 
the locations and dates of Amateur 
Radio licensing classes and test 
sessions in your area, call the Educa­
tional Ac ti vi ties Department at 1-800-
32-N EW HAM (1-800-326-3942) . 

+ Clubs: As a beginning ham, one 
of the best moves you can make is to 

join a local ham club. Whether you 
join an all-around group or a special­
interest club (repeaters, DXing, and so 
on), you'll make new friends, have a lot 
of fun, and you can tap into a ready reserve 
of ham radio knowledge and experience. 
To fi nd the ham c lubs in your area, call 
HQ's Educational Activities Department at 
1-800-32-NEW HAM ( 1-800-326-3942). 

+ Technical Information Ser vice: Do 
you have a question of a technical nature? 
(What new ham doesn't?) Contact the Tech­
nical Information Service (TIS) at HQ. Our 
resident technical experts wi II help you over 
the phone, send you spcci fie information on 
your question (antennas, interference and so 
on) or refer you to your local ARRL Tech­
nical Coordidator or Technical Specialist. 
It 's expert information- and it doesn't cos1 
Members an extra cent! 

+Regulatory Informat ion: Need help 
wi th a thorny antenna zoning problem? 
Having trouble understanding an FCC regu­
lation? Vacationing in a faraway place and 
want to know how to get permission to oper­
ate your ham radio there? HQ's Regulatory 
Information Branch (RIB) has the answers 
you need! 

+ Operating A wards: Like to collect 
"wallpaper?" The ARRL sponsors a variety 
of certificates and Amateur Radio achieve­
ment awards. For information on awards 
you can qualify for, contact the Membership 
Services Department al HQ. 

+ Equipment Insurance: When it 
comes to protecting their Amateur Radio 
equipment investments, ARRL Members 
travel First Class. A.H . Wohlers Company 
provides the League's "all-risk" equipment 
insurance plan. (lt can protect your ham 
radio computer, too.) !l 's comprehensive 
and cost effective, and it 's available only ro 
ARRL Members. Why worry about losing 
your valuable radio equi pment when you 
can protect it for only a few dollars a year? 

+ Amateur Radio Emergency Service: 
If you're interested in providing public 
service and emergency communications 
for your community, you can join more 
than 25,000 other hams who have regis tered 
their communications capabilities with 
local Emergency Coordinators. Your EC 
will call on you and other ARES members 
for vital assistance if disaster should strike 
your community. Contact the Field Services 
Department at HQ for information. 

+ Audio-Visua l L ibrary: Need a pro­
gram for your next ham club meeting or in­
formal get-together? ARRL affiliated clubs 
can borrow a tape from the League's video 
library at HQ! There are many to choose 
from, including popular titles on Amateur 
Radio 's role in Operation Desert Storm and 
s pace shuttle activi ties. Contact the Educa­
tional Activities Department at HQ to check 
out your tape. 

+ Blind, Disabled Ham Help: For a list 
of available resources and information on 
the Courage HANDI-HAM System, contact 
the ARRL Program for the Disabled at HQ. 

With your membership you also receive 
the monthly journal QST. Each 200-page 
issue is packed with valuabl~ information 
you can use-including a special New Ham 
Companion section similar to what you arc 
reading right now! And QST Product 
Reviews are the most respected source of 
information to help you get the most for your 
Amateur.Radio equipment dollar. (For many 
hams, QST a lone is worth far more than the 
cost of ARRL membership.) 

The ARRL publishes newsletters and 
dozens of books covering all aspects of 
Amateur Radio. Our Headquarters station, 
W 1 AW, transmits bulletins of interest to radio 
amateurs and Morse code practice sessions. 

When it comes to representing Ama1eur 
Radio 's best interests in our nation's capital, 
the League's team in Washington, DC, is 
constantly working with the FCC, Congress 

and industry 10 protect and foster your 
privileges as a ham operator. 

Regardless of your Amateur Radio 
interests, ARRL Membership is rel­
evant and important. We will be happy 
to welcome you as a Member. Enjoy 
your copy of New Ham Companion and 
don ' t hesitate to contact us if you have 
any questions! 
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Get All Three 
on ONE CD! 

IJB~ 

The ARRL 1995 Periodicals 
CD-ROM has it all-every 1995 
issue of OST, QEX and the National 
Contest Journal on a single CD. 

Pop the ARRL 1995 Periodicals 
CD-ROM into your computer and 
browse th rough every word , 
drawing, and photograph published 
in the 1995 editions of thes e 
popular magazines. Many of the 
photo-graphs are in color. even 
though they may have appeared 
originally in black and white! 
There's even a specia l section for 
the advertisements. 

Let your compute r do the 
search ing! A flexible search feature 
turns your PC into an "information 
detective." Just type in a title , call 
sign, name or whatever and within 
seconds you'll have a list of possible 
matches on your screen. Click you r 
mouse button and the arti cles 
appear. What could be easier? 
Bookmark your favorites! Create 
bookmarks so that you can return to 
particular articles again and again . 
You can even add your personal 
comments to the text for futu re 
reference. 
Stop stacking old magazines in 
your bookshelves! Magazine 
collections are impressive-unti l 
you have to find something! With 
the ARRL 1995 Periodicals CD­
ROM, one standard CD-ROM disk 
replaces heavy piles of paper. 
If you own a PC with a CD-ROM 
drive, what are you waiting for? If 
you're an ARRL member, it's only 
$19.95 , plus $4 sh ippi ng and 
handling; for nonmembers, $29.95 
plus $4 shipping and handling. 

Call ARRL 
Headquarters at 

860-594-0250 and order 
your CD today! 

"It Seems to Us ... " 

Extending Your Horizons 
We'd like to address some words of 

welcome t.o the thousands who are new to 
Amateur Radio. About the first thing a 
new ham does is to buy a 2-meter hand­
held transceiver (H-T). No surprise here: 
Ever since 2-meter FM gained wide­
spread popularity in the early ' 70s. it ' s 
been the "wateri ng hole" for local 
Amateur Radio. In some areas, another 
band- 222 or 440 MHz-may be a logi­
cal choice fo r a first rig, or a dual-band 
H-T may be inclicatecl; but 2 meters is a 
safe bet. 

Marconi would never have become 
rich and fa mous if he' d only built one 
station. He needed two, so he' d have 
someone to talk to. So it is with Amateur 
Radio. A transceiver all by itself isn' t 
very useful. In hooking you up with other 
people, an H-T with one of those ubiqui­
Lous rubber ducky antennas doesn't give 
you much of a reach beyond your neigh­
borhood. Put the H-T (and its antenna) 
inside a vehicl e (a car body provides 
pretry good shield ing, unless you rs hap­
pens to be plastic) and you' II be I ucky to 
talk any farther than you can see. Limit 
yourself to this kind of Amateur Radio 
operating without any outside assistance, 
and you' ll q uick ly begin to wonder why 
you worked so hard to get a license (or 
why you should even need one). 

The easiest and mosL popular way of 
extendi ng your horizons is a repeater. 
Well-sited and linked repeaters can ex­
tend the reach of your anemic little H-T 
to thousands o f square miles. Connect an 
outside antenna and a small amplifier to 
that hand-held, or add a higher-power 
base or mobile r ig to your complement of 
equipment, and your choice of repeaters 
will multiply (as will your si mplex cover­
age, that is, how far you can talk without 
a repeater). Not al l repeaters are open to 
all comers. When you're using someone 
else' s repeater you ' re in effect operating 
their station as a guest. So, of course, you 
need to behave accordingly and to respect 
their wishes, including joining Lhe club 
that sponsors any repeater you use regu­
larly. 

Many amate urs derive great satisfac­
tion from FM and repeaters, particularly 
if they get invo lved in publ ic service 
communication and other organized 
local activities. We hope you wi ll , too. 
But at the same ti me, we hope you' 11 Lry 
a few of the many other things that make 
Amateur Radio's horizons vi rtually lim­
itless. 

Hook your H-T co a computer through 
a packet radio TNC, and you ' ll instantly 
become a part of a worldwide digiral 
communications network. Not satisfied 
with the world? Then try space commu­
nications! It's not as difficu lt as you may 
think; check out Steve Ford 's article, 
"Try the Russian EasySats," elsewhere 
in this issue. If Lhe thought of capturing 
pictures transmitted from space appeals 
to you, take a look at the column Steve 
wrote in October 1992 QST. 

Want other ways to go farther than 
your local repeaters can take you, with­
out leaving 2 meters? How about reflect­
ing signals off meteor trail s Lo bridge 
1300-mile paths? The secret? Using 
SSB or CW instead of FM-and perse­
verance! Even without meteors or un­
usual conditions, SSB and CW operators 
at the low end of the band routinely work 
200 mi les with 10 watts, and a well­
equipped station can triple that range. By 
reflecting his 2-rneter signal off the moon, 
one dedicated amateur, Dave Blaschke, 
W5UN, was the first to contact more than 
100 countries on that band! The other 
VHF, UHF and microwave bands pose 
opportun ities and challenges of thei r own 
and plenty of chances to be " first." 

Wane to know more? T hen an ARRL 
publication, You r VHF Companion, is 
right up your alley. Edited by the afore­
mentioned Steve Ford, WB8lMY, it's an 
up-to-elate, easy-to-diges t look at the 
incredible array of experiences you can 
enjoy in Amateur Radio without ever tak­
ing a license exam past Novice or Tech­
nician. Want to experience even more? 
We hope you will, and we hope you' ll 
enjoy the challenge of working your way 
up the licensing ladder. Even if you have 
no interest in the HF bands right now, the 
satisfaction of upgrading can be its own 
reward- not to mention the possibility 
of a new call s ign! 

Wliatever route you decide to take and 
no matter how o ld you are now, you'll 
discover that Amateur Radio can truly be 
the hobby of' a lifetime. There's a lot of 
talk that hams are getting older; statisti­
cally, it 's true. But there's a good reason 
for it. Once Amateur Radio becomes an 
important pan of someone' s li fe, ic stays 
that way-no matter bow old, chrono­
logically speaking, you may gel. 

Welcome. The thri ll of d iscovery 
awaits! The ARRL is here to help you 
make the most of it.-David Sumner, 
KIZZ 



We're At Your Service 
ARRL Headquarters is open from 8 AM to 5 PM Eastern Time, 
Monday through Friday, except holidays. Our address is: 
225 Main St, Newington, CT 06111-1494. You can call us at 
860-594-0200, or fax us at 860-594-0259. 

If you have a question, try one of these Headquarters departments ... 
Contact Telep/1one Electronic Mail 

QST Delivery 
Publication Orders 
Regulatory Info 
Exams 
Educational 

Circulation Desk 860-594-0338 circulation@arrl.org 
Sales Desk 860-594-0250 pubsales@arrl.org 
Norm Bliss 860-594-0323 reginfo@arrl.org 
VEC 860-594-0300 vec@arrl.org 
Educational 860·594-0301 ead@arrl.org 

Materials 
Contests 
Technical questions 
Awards 
DXCC 
Advertising 
Media Relations 
OSL Service 
Scholarships 
Emergency 
Communication 

Activities 
Billy Lunt 
ARRL l ab 
Eileen Sapko 
Bill Moore 
Brad Thomas 
Jennifer Hagy 
Joe Carcia 
Mary Carcia 
Rick Palm 

You can send e-mail to any ARAL 
Headquarters employee if you know 
their name or call sign. The second 
half of every Headquarters e-mail 
address is @arrl.org. To create the 
first hall , simply use the person's call 
sign. II you don't know their call sign, 
use the first letter of their first name, 
lollowed by their complete last name. 
For example, to send a message to 
John Hennessee, KJ4KB, Regulatory 
Information Specialist, you could 
address it to: jhennessee@arrl.org 
or kj4kb@arrl.org. 

If all else fails, send e-mail to 
hq@arrt.org and it will be routed to 
the right people or departments. 

ARRL on the On-Line Services 
We maintain accounts on these major 

860-594-0252 
860-594·0214 
860·594-0288 
860-594-0234 
860-594-0207 
860-594·0328 
860-594·0274 
860-594-0230 
860-594-0261 

contest@arrl.org 
tis@arrl.org 
awards@arrl.org 
dxcc@arrl .org 
ads@arrl.org 
newsmedia@arrl.org 
buro@arrl.org 
foundation@arrl.org 
k1 ce@arrl.org 

on-line services and check for mail 
several times dally. 
Service ARRL Address 
CompuServe 70007,3373 
America Online HQARRL 1 
GEnie ARAL 
Prodigy PTYS02A 
MCI 215-5052 

Downloadable files for the new ham, 
upgrader, instructor or disabled ham 
are featured in the various on-line 
ham radio file libraries. 

ARRL BBS 

The ARAL Hiram Bulletin Board 
System is as close as your telephone. 
Hiram offers more than a thousand 
software files for your enjoyment. You 
can also use Hiram to send 

messages to anyone at Headquar­
ters-or to other hams who frequent 
the BBS. Hiram accepts up to four 
simultaneous connections at rates 
from 1200 to 28,800 baud. 
Fire up your modem and call 
860-594·0306. 

Technical Information Server 
If you have Internet e-mail capability, 
you can tap into the ARAL Technical 
Information Server, otherwise known 
as the Info Server. To have user 
instructions and a handy index sent 
to you automatically, simply address 
an e-mail message to: info@arrl.org 
Subject: Info Request 
tn the body of your message enter: 

HELP 
SEND INDEX 
QUIT 

ARRL on the World Wide Web 
You'll also find the ARAL on the 
World Wide Web at: 

http://www.arrt.org/ 

At the ARAL Web page you'll find the 
latest W1AW bulletins, a hamfest 
calendar, exam schedules, an on-line 
ARAL Publications Catalog and much 
more. We're always adding new 
featu res to our Web page, so check it 
often! 

Stopping by for a visit? 
We offer tours of Headquarters and 
W1 AW at 9, 10 and 11 AM, and at 
1, 2 and 3 PM, Monday to Friday 
(except hol idays). Special tour times 
may be arranged in advance. Bring 
your license and you can operate 
W1AW anytime between 1 and 4 PM! 

ARAL Headquarters is within easy 
driving distance from Interstates 84 or 
91. In addition. Hartford is served by 
Amtrak with several trains daily from 

New York, Boston and beyond (call 
1-800-USA-RAtL for more informa­
tion). Bradley International Airport in 
Windsor Locks, Connecticut (about 20 
miles north of Headquarters}, is 
served by many major carriers. 

Would you like to write tor OST? 
We're always looking for new material 
of interest to hams. Send a self­
addressed, stamped envelope 
(55¢ postage) and ask for a copy of 
the Author's Guide. (It's also available 
via the ARAL Info Server, and 
via the World Wide Web at 
http://www.arrl.org/aguide/.) The 
guide contains all the Information 
you'll need to craft an article to meet 
our requirements. Send article ideas 
or manuscripts to the attention of the 
OST Editor (e-mail qst@arrl.org). 

Press Releases and 
New Products/Books 
Do you have an important news item, 
or a hot new book or other product? 
Let us know and we'll tell the world! 
Send your press releases and new 
book announcements to the attention 
of the OST Editor (e·mall: 
qst@arrl.org). New product 
announcements should be sent to the 
Product Review Editor (e-mail 
reviews@arrl.org) . 

Strays and Up Front 
Send your Strays and Up Front 
materials to the OST Features Editor 
(e-mail upfront@arrl.org). Be sure to 
include your name, address and 
daytime telephone number. 

Photographs 
We can accept black & white or color 
transparencies, slides or glossy prints. 
QST cannot be responsible for 
returning these materials, so do not 
send negatives or irreplaceable 
originals. 

-ARRL Directors--------------
Atlantic Division 
KAY C. CRAIGIE, WT3P 
5 Faggs Manor Ln, Paoli, PA 19301 
(610-993-9623); 
e-mail wt3p@arrl .org 
Vice Director: Bernie Fuller, N3EFN 
17668 Price Rd, Saegertown, PA 
16433; (814-763-1529); 
e·mail n3efn@arrl .org 

Central Division 
EDMOND A. METZGER, W9PAN 
1917 Lindsay Rd, Springfield, ll 62704 
(217 ·546·6870}; 
e-mail w9prn@arrl.org 
Vice Director. Howard S. Huntington, 
K9KM, 25350 N Marilyn Ln, Hawthorn 
Woods, IL 60047 {708·438-3452); 
e-mail k9km@arrl.org 

Dakota Division 
TOD OLSON, K0TO 
292 Heather Ln, Long lake, MN 55356 
(612·473·6478); 
e-mail kOto@arrl .org 
Vice Director. Hans Brakob, K0HB, 
1610 Weston ln, Plymouth, MN 55447 
(612-473·6246); 
e-mail kOhb@arrl.org 

Delta Division 
RICK RODERICK, K5UR 
PO Box 1463, Little Rock, AR 72203 
(501 ·988-2527); e-mail k5ur@arrf .org 
Vice Director: Henry A. Leggette. 
WD4Q, 7335 Ginger Snap Cove, 
Memphis, TN 38125-4732 
(901-757·0444); 
e-mail wd4q@arrl.org 

"Executive Committee Member 

Great Lakes Division 
GEORGE E. RACE, WB8BGY 
3865 Gibbs Rd, Albion, Ml 49224 
(517-531-4758); 
e-mail wb8bgy@arrl.org 
Vice Director. John Thernes, WM4T, 
60 Locust Ave, Covington, KY 41017 
(606-331-0331 ); 
e-mail wm4t@arrl.org 

Hudson Division 
PAUL VYDARENY, WB2VUK 
259 N Washington St, 
North Tarrytown, NY 10591-2314 
(914-631-7424); 
e-mail wb2vuk@arrl.org 
Vice Director. Richard A. Sandell. 
WK6R, P.O. Box 1367, Scarsdale, NY 
10583-9367 (914·337-5552); 
e-mail wk6r@arrl .org 

Midwest Division 
LEW GORDON, K4VX 
PO Box 105, Hannibal, MO 63401 
(314-221-7730); e-mail k4vx@arrl.org 
Vice Director. Bruce Frahm, K0BJ, 
PO Box DX, Colby, KS 67701 
{913-462-7388):e-mail kObj@arrl.org 

New England Division 
WILLIAM BURDEN, WB1BRE 
RR 1, Box 157, Strafford, VT 05072 
(802-333·4623); 
e-mail wb1 bre@arrl.org 
Vice Director. Warren Rothberg, 
WB1HBB, 35 Drew Rd, Derry, NH 
03038 (603-432-6011 ); 
e-mail wb1 hbb@arrl.org 

Northwestern Division 
MARY LOU BROWN, NM7W 
504 Channel View Dr, Anacortes, WA 
98221 (360·293-9295}; 
e-mail nm7n@arrl.org 
Vice Director. Greg Milnes, W7AGO, 
740 SE 24th Ave, Hillsboro, OR 
97123-7286 (503·648-6990); 
e-mail w7agq@arrl .org 

Pacific Division 
BRAD WYATT, K6WR 
18400 Overlook Rd, No 5, Los Gatos, 
CA 95030 (408-395-2501); 
e-mail k6wr@arrl.org 
Vice Director. Jim Maxwell, W6CF, 
PO Box 473, Redwood Estates, CA 
95044 (408-353-3911 ); 
e-mail w6cf@arrl.org 

Roanoke Division 
JOHN C. KANODE, N4MM' 
RFD 1, Box 73A, Boyce, VA 22620 
(540-837-1340); 
e-mail n4mm@arrl.org 
Vice Director. Dennis Bodson, 
W4PWF, 233 N Columbus St, 
Arlington, VA 22203 (703-243-3743); 
e-mail w4pwf@arrl.org 

Rocky Mountain Division 
MARSHALL QUIAT, AG0X 
1580 Lincoln St, Suite 440, Denver. 
co 80203 (303-830-6666); 
e-mail agox@arrl.org 
Vice Director. Walt Stinson. W0CP, 
999 S Logan St, Denver. CO 80209 
(303-770-3926); 
e-mail wOcp@arrl.org 

Southeastern Division 
FRANK M. BUTLER JR, W4RH" 
323 Elliott Rd SE, Ft Walton Beach, 
Fl 32548 (904-244-5425}; 
e-mail w4rh@arrl.org 
Vice Director. Evelyn Gauzens, 
W4WYA, 2780 NW 3rd St, Miami, FL 
33125 (305-642-4139); 
e-mail w4wyr@arrl.org 

Southwestern Division 
FRIED HEYN, WA6WZO' 
962 Cheyenne St, Costa Mesa, CA 
92626 (714·549·8516}; 
e-mail wa6wzo@arrl.org 
Vice Director. Art Goddard, W6XD, 
2901 Palau Pl, Costa Mesa, CA 
92626 (714-556-4396); 
e-mail w6xd@arrl.org 

West Gulf Division 
TOM COMSTOCK, N5TC 
Rt 3 Box 124, Thornton, TX 76687 
(817-729-3338); e-mail n5tc@arrl.org 
Vice Director. Jim Haynie, WB5JBP, 
3226 Newcastle Dr, Dallas, TX 75220 
(214·352-6180); 
w (214-247-0123); 
e-mail wb5jbp@arrl.org 

As an ARAL member, you elect the 
directors and vice directors who 
represent your division on ARAL 
policy matters. If you have a question 
or comment about League policies, 
contact your representatives at the 
addresses shown. 
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MIRAGE ••• 35 Watts for handhelds! 
Add this Mirage amp to your 2 Meter handheld and get 35 watts output . .. Talk 
furthe1; longer, clearer . .. 18 dB GaAsFET preamp . .. All nzodes: FM, SSB, CW 

Mobile bracket ... Reverse polarity protection ... Works with all handhelds ... 
Here 's why the Mirage B-34-G is MIR' AGED z B d o 

MIRAGE RUGGED! '"' ua an ~'~'-9\ 
... First-class strip-line techniques and 144/ 440 MHz Amp 9.\)GG 

modular co11str11ctio11 -- gives you superb RF 
performance and unsurpassed reliability. BD-35 

... C11sto111 wrap aro1111d heatsink -- runs cool 5199 : '! ...... "'.~"'.'.·' for extra long fjfe Suggested Retail - ----B-34-G ... Reverse Polarity Protection -- thjs Mirage s99 MIRAGE feature can save you ramp -- and your pride __ if you Power Curve·· typical Mirage BD-35 output power 
RUGGED! connect power backwards. Waus Out 30 40 45 45+ 45+ 4 s+ 45+ 

Suggested Retail ... Low i11put SWR -- keeps your hand held safe 11--r_zM_,_'1'.,,.''·'_·J +--+--+--+--+--+--+---! 
Power Curve -- typical Mirage B-34-G output power from overheating Walls Out 16 26 32 35+ 35+ 35+ 35+ 

( ·UOM/lz) 
Walls Out 18 30 33 35+ 35+ 35+ 35+ 35+ : . . Positive-actio1~ f!P sense t1:<msmit/receive 

4 6 7 1-----+--l--+--~---11-.-..--+--+---l switch •• ensures prectston transcet ving. IL.....\\_'a_ll_s_rn__._......1.._? __ ......1.._3_.1..,__.1..,_5_.1..,__ ....... _ _. 
Walls In 2 3 4 5 6 7 8 . .. LED indicators -- On-Air. receive preamp • 45 Watts 011 2 Meter/35 W 011 440 MHz 

For an incredibly low $99, y ou. can boost and power -- gives you confidence •Automatic Band Selection 
your 2 M eter handheld to 35 waits •• the · · · Pushbuttons·· select· FM/SSB, receive • Single Co1111.ector for dual 
power of an expensive mobile! preamp on/off and power on/off band radios and a11te1111as 

Your h<mdheld becomes a powerful 'mobile · · · Free mobile mounting bracket •Full Duplex Operatrion • 5xl3/a5 inches 
or base when you need it •• for a lot less money. · · · Full mi.e year MIRAGE warranty •Reverse polarity protection 

The Mirage B-34-G is perfect for both HTs · · · Legendary MIRAGE ruggedness •Includes mobile bracket • "011-Air" LEDs 
and all mode SSB/CW/FM 2 Meter rigs. 35 watts, FM only . . . $79 •Works with all FM ha1Ulltelds up to 7 watts 

A built-in low noise GaAsFET receive B-34, $79. 35 watts out for •One year Mirage Warranty 
preamp gives you J 8 dB gain for weak signals. 2 watts in. Like B-34-G, FM Add this Mjrage dual band amp and boost 

Works wi th HTs up to 8 watts. Power Curve only. Jess preamp. mobile your handheld to a powe1ful mobile or base --
gives typical output power. 51/•x 1 '/Jx41/J inches. bracket. 31/sx J 3/Jx41/J inches. 45 watts on 2 Meters or 35 walls on 440 MHz! 

160 W tt 2 M t I Mirage'sexclusiveF11/lD11plexAmprnletsyou 
B 5016 G a s 0 n e ers talk on one band and listen on the other band at the s2-. 9 "9 • same time -- just like(/ telephone conversation! 

. You'll talk further, longer and clearer on all (Re uires com atible HT) 
Suggested Retail modes -- FM, SSB or CW -- and hear weak signals 

better th<tn you've ever heard before! 
Low noise GaAsFET preamp gives you 

(j.,_ ~. exce llent 0.6 dB noise figure for p~tlling ~u.t \~eak 
--~ -1' signals. Select 20 dB or 15 dB gam to mrnuruze 

-~~-U receiver overload and intermocl.. 
~~(# The B-5016-G is legendary for its ruggedness. 

----------------~-----. We know of one that has been in co11sta11t use 
Power Curve -- typical i'vlirage 13-5016-G output power since 1979! 

Your B-5016-G isji1lly proiec:ted with features 
Wa11s Out 130 135 140 145 150 155 160 165 170 found only in pricey commercial amps. 
Wans tn 20 25 30 35 40 45 so 55 60 The )\ilirage B-5016-G prevents damage from 

MIRAGE's most popular amplifier gives 
you 160 watts of brute power for 50 watts input! 

T he B-5016-G is ideal for your 20 to 60 watt 
2 Meter mobile or base station. Power Curve 
chart shows typical output power for your input. 

6 Meter Amplifiers (50-54 MHz) 
Bust through 6 Meters 

with 150 walls of brute 
power and work exotic DX! 

If f, 

The A-1015-G. $389, is the 

high SWR or excessive input power by bypassing 
the power amplifier. LED warns you. 

Your expensive power transistors are protected 
from overheating by MIRAGE's Therm-0-Guardn.i. 

The B-5016-G knows when you're transmitt­
ing and kicks in 160 watts of power. Adjustable 

Low noise GaAsFET Preanips 

• 

High g. ain ultra low noise 

time delay gives you smooth transmit/receive 
switching. Also has remote external keying. 

Extra heavy-duty heatsink spans entire 
length of cabinet. Draws I 7 to 22 amps from 13.8 
voe. 12x3x51h inches. 

Place your B-5016-G out of the way. RC-I 
Remote Control turns On/Off, pre-amp On/Off, · 
selects SSB/FM. RC- I, $45, with 18-foot cable. 

More 160 Watt, 2 Meter Amplifiers ... 
B-2516-G, $299. For I 0 to 35 watt mobile or 

base stations. 160 watts out for 25 watts in. 
B-1016-G, $379. MIRAGE's most popular 

d11al purpose HT or mobile/base amplifier. 160 
walls out/ I 0 W in. For 0.2-15 watt transceivers. 

B-215-G, $379. MIRAO E's most popular 
handheld amp. 150 watts out/2 watts in; J 60 
walls out/3.5 W in. For 0.25 1·0 5 watt handhelds. 

Amateur TV Amps 

\ t/r' \I 

world's most popular all 
mode FM/SSB/CW 6 Meter 
amplifier. For I to 15 watt 

GaAsFET preamps for 
receiving weak signals. 
Selectable gain prevents 

Kl'-/ receiver intermod. 15 to 22 watts PEP out I 2 in. 

* 
dB gain. Less than 0.8 dB 

Industry standard 
ATV amps -­
D-1010-ATVN, $414. 82 
watts PEP out I I 0 in. 
D-LOO-ATVN. $414, 82 

(without sync compression) 

transceivers. I 50 walls out for I 0 in. A-1035-G, 
$659, 350 watts out for 10 in. Both are a compact 
12x3x5 1h inches. 
70 cm Amplifiers ( 420-450 MHz) 

! 

lil 
\Im\(,/ 

MIRAGE'S most 
popular 70 cm amp -- the 
D-3010N, $365 -- gives JOO 
watts out for 30 in. For 5 to 
45 wau 111obile/base. 
D-1010-N, $395, 100 watts 
out for JO in. Dual purpose 

-- for hanclhelds or mobile/base. D-26-N, $269, 60 
watts out. for 2 in, for handhelds. 

Pricc.s and ~pccificmion.s .subject to chnngc. 0 1996 Mimxc Couummicotions 

noise figure. Automatic RF 
,; switching up to 160 watts. 
Choose In-Shack model or 
Mast-Mount (includes remote 
control) model to reduce loss. 

Kl'-2 Rugged die-cast enclosure. 
Frequency ~In Shack Mast Mount 

(MHz) $139 $195 
28-30 KP-1/lOM KP-2/lOM 
50-54 KP-l/6M KP-2/6M 

Call your dealer for your best price. 
Nearest tlealer/Free catalog: 800-647-1800 

MIRAGE has the world's most rugged '{HF 
/UHF amplifiers -- and the largest line -- 5 I 
models .. . 6 Meters through 70 cm, all modes 
FM/SSB/CW, continuous duty repeater. 
Amateur TV, even commercial. 

144- 148 KP-l/2M KP-2/2M 
220•22)_ K·P-l/ZZO KP-21220 COMMUNICATIONS EQUIPMENT 

300 Industrial Park Road 
430-450 KP-1/440 KP-2/440 Starkville, MS 39759, USA 

MIRAGE . .. the world's most rugged VHF/UHF amplifiers 



Ur FRONT in NHC · 

Hams should be seen as well as heard! These days, 
setting up your own amateur television station is easier 
than ever before! ATV-equipped stations transmit live 
sound and video on our VHF/UHF ham bands, making 
it the perfect pursuit for Technician-class hams. 
Here, Brad, 
KC1 EX, 
operates ATV 
from W1 INF. 

Ham radio and 
hiking go well 

together! Zach 
Bergen, AA0FM, 
works VHF/UHF 

from Huron Peak 
in Colorado. (It's 

an inexpensive 
way to put up a 
6000-foot-high 

antenna .. .. ) 
(photo by Bob 
Witte, KB0CY) 

Here is Danish amateur B. V. Sorensen, OZ1 UM, on one 
end of a 56-mile, 47-GHz conversation with Michael 
Kuhne, DB6NT, in Germany. You can build your own 
microwave gear and set up a "private" voice or computer 
link with friends across town! (photo by Steen Gruby, 
OZ9ZI) 

Every June, ham clubs 
from around the country 
take to the hills to test 
their emergency oper­
ating skills. The two­
day, fun-filled "competi­
tion" is the perfect place 
to meet new ham radio 
friends and improve 
your operating skills­
and newcomers are 
always welcome. For a 
list of clubs in your 
area, call HQ at 800-32-
NEWHAM. Shown here 
is Robin Wortley, 
KC6RUD, at a Field 
Day site in California. 

Astronaut hams regularly operate from space shuttles in orbit, and 
with a simple 2-meter FM rig, you can join in the fun! Astronauts 
Dick, KB5SIW, and Ellen, KB5SIX, "ham" it up aboard Columbia. 

Max Trescott, K3QM, prepares to take his 
hand-held transceiver aboard the Goodyear 
Blimp for some 2-meter airborne operating ! 
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2 METER FM TRANSCEIVER 
Building a sophisticated microprocessor controlled rig is easy with our 
step-by-step assembly manual. You build in sections and then make 
progress tests a long the way. Added benefit is the knowledge to maintain 
it yourself far years to come. Only test equipment required is a VOM. 
• Encoder tunes 143.5-148.5 in 5 KHz 

steps (or 2.5 KHz) 
• l 5 memories store repeater offset 

and subaudible tones 
• Stores non-standard split (CAP, 

MARS) 
• Built-in subaudible tone encoder 
• Instantaneous pin diode T/R 

switching 
• Packet ready with rear panel DtN connector (l 200 

baud) 
• Large LED readout 
• Build it now 5 or 30 watts, or upgrade to 30 watts later 
• 2.25" H, 6S W, 6.75" Dor 7.75" D for 30 Watts 
• Complete enclosure, mike and mobile bracket included 
1220 .......................... 5 watts out ............................................. $195• 
1222 .......................... 30 watt module ...................................... $64• 

6 METER FM TRANSCEIVER 
Some features as 2 meter model. Covers 
50.095·54.1 MHz. 
1260 ....... 5 watts out ....... $195" 

(sorry, FCC rules forbid sales of 
add-on power amp) 

220 MHz FM TRANSCEIVER--COMING SOON 

EXPLORE 6 METERS FOR ONLY $95 
No need to buy a complete transceiver lo discover the fun of 6 meters. 
T·Kit offers two lronsverlers lo choose from. Model 1209 converts your 2 
meter hondheld or mobile rig lo 6. All Features and modes on your 2 
meter rig immediately available on 6 (FM SSB CW). Tune 144· l 48 MHz 
to work 50·54 MHz. Model 1208 converts any modern HF rig with 20 
meters to 6. Tune 14· l 6 MHz to work 
50·52 MHz. 
• 5 watts max input delivers 

8 watts out 
• Only 1.3"H, 7.25"W, 6.125"D 
• Simple hookup, no mods needed 

~:- - -·~ ........ 

- -~- - G ~ 

to most rigs 
• Silent RF· sense PIN diode T /R switching 
1208 .......................... 20 lo 6 meter, kit .......................... .......... $95• 
1208A ........................ 20 lo 6 meter, factory ossembled ............. $159" 
1209 ........ ................. 2 to 6 meter, kit ........ ........................ ...... $95* 
1209 A ........................ 2 to 6 meter, factory assembled ............... $159• 

2 METER AMP 
Easy lo build amp boasts your 1 ·5 watt HT to 
20·35 watts far mobile or fixed opera tion. 
Includes painted case and heotsink. Covers 
144-148 MHz plus MARS/CAP. Fast RF· 
sense T /R switch. Closs C. BNC input, 
S0239 output. 
1200 ...... .kit ............................... $74" 
1200A ..... factoryossembled ...... $119" 

DUAL BAND SWR/ RF WATIMETER 
Connectors for both HF and VHF let you leave meter in line with BOTH 
rigs. Front panel switchbetween HF and 2 
meters. Measure power or SWR on 20 or 200 
watt ranges. 1 .8·30 MHz and 144· 148 MHz. 
1202 ............. ki t .................................. $49' 

• =..-;. ., 
··--- .. -. - . ~ 1202A .......... Factory assembled ........... $7 4• 

~ Ill ...... --: .. 

- . ::"~: 

SOLVE HOT CHASSIS PROBLEMS 
Annoying RFl/TVI and hot chassis problems are 
often caused by lock of proper ground. While not 
a substitute Far radials or good grounding, Model 
1251 provides "tuned counterpoise" to satisfy the 
transmi tter. 
1251 ....................................................... $49' 

9-BAND SWL RECEIVER 
Modernized "first radio kit" classic. 5 transistor, 
3 IC design, electronic bondswitch. Tune bath 
AM broadcast and SSB/CW from 1.8·22 MHz. 
Hos Main and Fine tuning, Regen, RF gain, 
Volume. Po;;ful audio to built-in speaker, your 
own speaker or stereo phones. Use 8 C cells or 
ext. 12 VDC. 

1253 .......................................................................... $59" 

4-BAND RECEIVER ONLY $24 
This Regen beats the pants off those favorite 
3·tube radios of the 1950s. Covers 49 and 
31 meter SW bonds, 40 and 20 meter ham 
bands plus 12· 15 MHz. Includes Front 
panel. Dress it up with your own case and 
knobs. Push button bondswitch, Main Tuning, Regen 
control, volume, on·off switch. You provide DC, stereo 
phones or speakers. Popular group project! 
1054 .................................................. $24' Buy 5 for $1 10' 

"ANY BAND" SSB/ CW 
RECEIVER 

Industry's best buy using direct conversion. 
Designed specifically far horn bonds only. Better 
audio and fi ltering than competition and we supply 
everything lo build it, or change it, to ANY ham bond 160-10 
meters. You provide DC, speaker or phones. 
1056 .......... .,,,_,_,, ...................................................................... $29' 

COMING SOON--QRP CW TRANSCEIVERS FOR 80, 
40, 30 AND 20 METERS 

CALL 1-423-453-7172 TODAY 
lo request Free cotol99. Includes these kits and more budget priced 
projects for hams and SWLs. 

~ r;;;;;rG1 ~ 'Plus shipping & handling 
tlllliiiii!!!ii ~ ~ 'Prices Subject to change without notice 

Orders only 800·833·73731re1r or w~~~t ot: 
FAX 423·428·4483 • • a division of TEN·TEC, Inc. 

9:00 a.m. • 5:30 p.m. TEN "'r'EC 1185 Dolly Parlon Pkwy. 
Mon.-Fri. Eoslern -1 Sevierville, TN 37862 
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FM and Repeaters 
Get started the right way on the most popular mode among 
new American ham radio operators. 
By Brian Battles, WS10 

veryone is new to something. 
As a licensed Amateur Radio 
operator, you're probably 
familia r with (and eager to 

use) local FM repeaters. Don' t grab that 
mike and start talking just yet, though! 
Because many hams don ' t have profic ient, 
seasoned "Eimers" to help them learn the 
ropes, we' ll try to help you start off on the 
right foot with this article. 

Most radio amateurs don't make a fuss 
over issues of "etiquette and protocol," but 
hams are protective and proud of the cour­
teous operating procedures that have 
become standards. You may bump into an 
occasional ill-mannered character who 
appears inclined to criticize or r idicule a 
newcomer, but take it in str ide. The most 
skillful radio amateurs are those who di s­
play tolerance an9 encourage the efforts 
of newcomers. As with any established pur­
suit, it' s best to avoid the embarrassment of 
maki ng gross faux pas in public by simply 
taking the time to learn the customs and 
practices accepted and expected by more 
experienced participants . 

Your License is an Opportunity 
Once upon a time, it was traditional for 

most hams to start out in Amateur Radio as 
Novices. They were limited to operating 
with low-power CW on a few small sl ivers 
of the HF bands below 30 MHz. As the FCC 
rules have evolved, however, new hams 
have been gramed authorization to operate 
on more frequencies, using a wide variety 
of modes. The most popular entry level li­
cense today is the Technician class, which 
includes fu ll amateur privi leges above 
30 MHz. In addition to thei r HF privileges, 
Novices may operate FM simplex at 222-
225 MHz and FM s implex, or through re­
peaters at 222.15-225.0 MHz and 1270-
1295 MHz. 

Your new amateur license is a great 
opportunity for gel! ing involved with VHF 
and UHF FM repeaters. Unprecedented 
numbers of friends and famil y members 
now enjoy being able to get in on the ex­
citement and rewards of Amateur Radio. 
Many have become involved in publ ic ser­
vice, emergency communication support, 
traffic handling or j ust keeping in touch 
with their ham friends. New hams are wel­
come to j oin repeater clubs and support 
their activities. 

Fig 1-The mountain blocks direct (simplex) communication between mobile 
stations A and B. When mobile A transmits on 146.34 MHz, however, the repeater 
detects its signal and relays it to mobile Bon 146.94 MHz. When it's mobile B's 
turn to talk, the same relay process takes place in reverse. 

In Amateur Radio, the most popular 
communication activi ty across the US is 
using VHF/UHF FM repeaters. American 
hams are in good company; many other 
countries also offer codeless VHF/ UHF­
only licenses and have thousands of active 
FM operators. 

Getting Ac<1uainted with the 
"l\ilacbincs" 

American hams often call a repeater a 
"machine." A repeater is an Amateur Radio 
station des igned to receive signals on one 
frequency and s imultaneously retransmit 
them on another. Because they receive and 
transmit on different freq uencies, they can 
do so s imultaneously. To use a repeater, 
you operate your transceiver in the "split" 
mode. You listen to the repeater's output 
frequency and transmit on its input (see 
Fig 1 ). Because its receiver is separate from 
its transmitter, a repeate r is a duplex de-

vice. That means s ignals go into and out of 
it at the same t ime. 

Another term you'll hear is simplex, 
which just means d irect, two-way ham-to­
ham communication. It 's a lways better to 
operate simplex than to use a repeater, if 
possible. The ideal practice is for repeaters 
to be used only as a secondary means of 
communicati ng if your equipment isn't 
able to maintain d irect contact with another 
station. The agreed-upon national simplex 
frequencies are 146.52, 223 .50, 446.0, 
906.5 and 1294.5 MHz. 

A repeater is usually located in a high place 
where it can be easily heard by users over a 
wide area. The idea is to extend the reach of 
hand-held and mobi le transceivers that nor­
mally have limited, line-of-sight range. 

Nearly every active amateur has used 
an FM repeater. The US is libera lly dotted 
with machines. The largest number by 
far is on the 2-meter band, but don ' t limit 
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VHF/UHF FM Terminology 

access code: one or more numbers and/or symbols that are 
keyed into the repeater with a telephone tone pad to activate a 
repeater function, such as an autopatch. 

autopatch: a device that interfaces a repeater to the tele· 
phone system to permit repeater users to make telephone 
calls. Often just called a "patch." 

break: the word used to interrupt a conversation on a repeater 
to indicate that there is an emergency. 

channel: the pair of frequencies (input and output) used by a 
repeater. 

closed repeater: a repeater whose access is limited to a 
select group. 

control operator: the Amateur Radio operator who is 
designated to control the operation of the repeater, as required 
by FCC regulations. 

courtesy beep: an audible indication that a repeater user may 
go ahead and transmit. 
coverage: the geographic area within which the repeater 
provides communication. 
CTC$S: continuous-tone coded squelch system. This is a 
system in which the repeater's receiver will only respond to 
signals that carry a subaudible tone in addition to the audible 
voice signal transmitted by a ham transceiver. The purpose is 
to reduce the amount of unwanted signals that may activate 
the repeater. Sometimes called "PL," although this is Motorola 
Corp's registered trademarked term for the CTCSS implemen· 
talion it calls "Private Line." 
frequency coordinator: an individual or gro"up responsible for 
assigning channels to repeaters so that they won't interfere 
with other repeaters. 

full quieting: a received signal that contains no noise. 
Sometimes you'll hear hams use the term "DFQ," which means 
"dead full quieting." 
hand-held: ·a portable transceiver small enough to fit in the 
palm of your hand or clipped to your belt. Sometimes called an 
H-T or handie-talkie. 

key up: to turn on a repeater by transmitting on its input 
frequency. 

link: many repeater systems have the capability to intercon­
nect receivers and transmitters on more than one band. A · 
2-meter repeater, for example, may have a repeater on the 
440-MHz band. The repeaters can be tied together (ie, all 
signals received on 2 meters or 440 MHz are simultaneously 
retransmitted on 2 meters and 440 MHz, and vice versa). 
When the repeaters are in this state, they are said to be 

Courtesy is the Key 

"linked." In this operating mode, users on one band can't 
readily tell what band other users are actually corning in 
on because the repeater equipment automatically carries 
the incoming signals across both bands. Such repeaters 
may be linked or unlinked by remote control, by users pr 
by a designated control operator, and may have coded 
courtesy to'nes (see above) that indicate the status of the 
links. Complex systems may provide links to operators on 
29, 50, 144, 222, 440, 902 and 1270 MHz. 
machine: a repeater system (slang). 

magnetic mount, mag-mount: a mobile antenna with a 
magnetic base that permits quick installation and removal 
from a motor vehicle. 

NICd: a nickel-cadmium battery that may be rec.harged 
many times; often used to power portable transceivers. 
Pronounced "NYE-cad." 
open repeater: a repeater whose access is not limited. 

output frequency: the frequency of the repeater's 
transmitter (and your transceiver's receiver). 

picket 'fencing: if a repeater user's s[gnal isn't strong 
enough to maintain solid access to the machine's input 
(such as when operating from a vehicle passing beneath 
underpasses or through hilly terrain), the signal would be 
hard to copy because of a pronounced, rapid fluttery or 
choppy characteristic. It sounds as if the transmitting 
station is passing behind a picket fence that alternately 
blocks and passes its signals. Picket fencing usually 
ceases when the transmitting station moves closer to the 
repeater or into a clearer location. 
simplex: a mode of communication in which you transmit 
and receive on the same frequency. 

time-out: to cause the repeater or a repeater function to 
turn off because you've kept it operating for too long in 
one continuous transmission. 
timer: a device that measures the length of each 
transmission and causes the repeater or a repeater 
function to turn off after a transmission has exceeded a 
certain length. Timers are used to protect the machine 
from damage if a station accidentally activates it for too 
long (as may happen if someone sits on his radio, 
unknowingly depressing his transceiver's PTI button) or 
to prevent operators from hogging the machine with 
excessively lengthy transmissions. 
tone pad: an array of 12 or 16 numbered keys that 
generate the standard telephone dual-tone multifrequency 
(DTMF) dialing signals. 

are some general suggested procedures: yourself: Novices can operate on 222 and 
1270 MHz, while Technicians can also use 
50, 222, 440, 902, 1240 MHz and above. 
As a licensed ham you can join the fun on 
a variety of bands. 

To use FM repeaters, you need to know 
the frequencies of the machines in your 
area. Local hams can provide information 
about repeater activity. Check with mem­
bers of a local club. Ask the Volunteer 
Examiners who admini stered your license 
test. Once you find a repeater to use, resist 
the urge to transmit immediately. Listen to 
it for a while and fa mi I iarize yourself with 
its operating procedures and etiquette. 

The key to success on the a ir is described 
by one word: Courtesy. There's no other 
way to explain how hundreds of thousands 
of ladies and gentlemen can share the same 
radio frequencies worldwide with a mini­
mum of interference and conflict. An atten­
tive, courteous operator is welcome any­
where. If you keep courtesy at the front of 
your mind, you' ll rarely have difficulty on 
the air. Before making your first transmis­
sion in the world of FM and repeater com­
munication , however, you should also be 
aware of basic operating techniques. These 
vary slightly with local custom, but here 

There are no laws or national rules re­
garding the details of appropriate pro­
cedures for seeking a contact on an FM 
repeater. Depending on your location, 
different local customs dictate the preferred 
method to initiate a two-way radio contact 
via a local machine. In most areas, if the 
repeater is quiet, press the switch on your 
mike and transmit your call s ign as, "WS 10 
standing by," "WSIO listening," "WS10 
monitoring" or simply "WS IO." After you 
stop transmitting, the repeater may send an 
unmodulated carrier for a couple of seconds 
to let you know it's working. U anyone is 
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ARRL Autopatch Guidelines 

Autopatch .operation involves.using a repeater as an 
interface to a local telephone exchange. Hams operating 
mobile or portable stations are able to use the autopatch to 
access the telephone system and place a call. Hams use 
autopatches to report traffic accidents, fires and other 
emergencies. There's no way to calculate the value of the 
lives and property saved by the intelligent use of autopatch 
facilities in emergencies. The public inte.rest ha~ beeri well 
served by amateurs with interconnect capabilities. As. with 
any privilege, this one can be abused and the penalty for 
abuse could be the loss of tbe privilege for all amateurs. 
The suggested guidelines here are based on conventions 
that have been in use for years on a local or regional basis 
throughout the country. The ideas they represent have 
widespread support in the amateur community. Amateurs 
are urged to observe these standards carefully so our . 
traditional freedom from government regulation may be 
preserved as much as possible. 

1) Although it's not the intent of the FCC Rules to let 
Amateur Radio operation be used to conduct an individual's 
or an organization's commercial affairs, autopatching 
involving business affairs may be conducted on Amateur 
Radio. (The FCC has stated that it considers nonprofit and 
noncommercial organizations "businesses.") On the ot_her 
hand, amateurs are strictly prohibite9 from accepting any 
form of payment for operating their ham transmitters, they 
may not use Amateur Radio to conduct any form of 
business in which they have a financial interest and they 
may not use Amateur Radio in a way that economically 
benefits their employers. 

Amateurs should generally avoid using Amateur Radio 
for any purpose that may be perceived as abuse of the 
privilege. The point of allowing hams to involve themselves 
in "business" communication is to make it more convenient 
and to remove obstacles from ham operations in support of 
public service activities. Before this·rule was revised in 
1993, it was often technically illegal for amateurs to 
participate in many charitable and community service 
events because the FCC regarded any organization, 
commercial or noncommercial, as a business with respect 
to the tu I es, and prohibited hams from making any com'mu­
nications to in any way facilitate the business affairs of any 
party. That meant that operating a talk-in station for a local 
nonprofit radio club's hamfest constituted a violation! 

So now it's legal to use ham frequencies, including 
autopatch facilities, to communicate in such a way as to 
facilitate a business transaction. The distinction is essen­
tially whether the amateur operator or his employer has a 
financial stake in the communication. This means that.a 
ham may use a· patch to call someone about -a cl\Jb evept or 
activity, to make a dentist appointment, to order a pizza~ or 
to see if a load of dry cleaning is ready to be picked up. In 
such situations, the ham isn't in it for the money. However; 
no one may use the ham bands to dispatch taxicabs or 
delivery vans, to send paid messages, to place a sales call 
to a customer, or to cover news stories for the local media 
(except in emergencies if no other means of communication 
is available). If the ham is paid for or will profit from the 
communication, it may not be conducted on an amateur 
frequency. That's why there are telephones and commercial 
business radio services available. 

Use care in calling a business telephone via an 
an:iateur autopatch. Calls may be legally made to one's 

office to receive or to leave personal messages, although 
using Amateur Radio to avoid the cost of public tale· 
phones, commercial cellular telephones or two-way 
business-band radio isn't considered appropriate to the 
purpose of the amateur service. Calls made in the interests 
of highway safety, such as for the removal of injured 
persons from the scene of an accident or for the removal of 
a disabled vehicle from a hazardous location, are clearly 
'permitted. · 

A final word on business communications: Just 
because the FCC says that a ham can place a call 
involving business matters on a repeater or autopatch 
doesn't mean that a repeater licensee or control operator 
must allow you to do sol If he or she prefers to restrict all 
such contacts, he or she has the right to terminate your 
access to the system. A club, for instance, may decide that 
i~ would rC!ther not have members _order commercial goods 
over the repeat.er autopatch and may vote to forbid 
members fr.om doing so. The radiO' station's licensee and 
control operator are responsible for what goes over the air 
and have the right to refuse anyone access to the station 
for any reason. 

2) All interconnections must be made in accordance 
with telephone company rules and .fee schedules (tariffs). If 
you have trouble obtaining information about them from 
telephone company representatives, the tariffs are 
available for public inspection at your telephone company 
office. Although some local telephone companies consider 
Amateur Radio organizations to be commercial entities and 
subject to business telephone rates, many repeater 
organizations, as noncommercial volunteer public service 
groups, have successfully arranged for telephone lines at 
repeater sites to be charged at the lower residential rate. 

3) Autopatches should not be made solely to avoid 
telephone toll charges. Autopatches should never be made 
when normal telephone service could be just as e13sily · 
used. The primary purpose of an autopatch is to provide 
vital, convenient access to authorities during emergencies. 
Operators should exercise care, judgment and restraint in 
placing routine calls. 

4) Third parties (nonhams) should not be put on the air 
until the responsible control operator has explained to them 
the nature of Amateur Radio. Control· of the station must 
never be relinquished to an unlicensed person. Permitting 
a person you don't know well to conduct a patch in a 
language you don't understanq amounts to relinquishing 
control because you don't know whether what they are 
discussing is permitted by FCC rules. 

5) Autopatches must be terminated immediately in the 
event of any illegality or impropriety. 

6) Stati\:>n identification must be strictly observed. 
7) Phone patches should be kept as brief as possible, 

as a courtesy to other amateurs; the amateur bands are 
intended primarily for communication among radio ama­
teurs, not to permit hams to communicate with nonhams 
who can only be reached by telephone. 

8) If you have any doubt as to the legality or advisabil­
ity of a patch, don't make it. Compliance with these 
guidelines· will help ensure that amateur autopatch 
privileges will continue to be available in the future, which 
helps the Amateur Radio service contribute to the public 
interest. 
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interested in talking 10 you, they' ll call you 
after your initial transmission. Some repeat­
ers have specific rules for making yourself 
heard, but usually your call sign is all you 
need. In a few areas, users may call CQ to 
initiate a conversation on a repeater, but 
most hams use the term "CQ" only on I-IF or 
on Y HF/UHF si mplex frequencies, and 
don' t call CQ on a local FM machine. Ask a 
ham neighbor (off the air) or listen to the 
repeater 10 hear how others do i t. 

If you want to join a conversation in 
progress, transmit your call sign between the 
other stations' transmissions. The station 
that transmits next shou Id acknowledge you. 
As with calling CQ, local customs determine 
appropriate operating procedures. In most 
areas, don' t use the word " break" to j oin a 
routine conversation. In most parts of the 
country, "break" usually suggests an emer­
gency and "break, break" or "break, break, 
break" indicates a serious emergency. In any 
case, all stations should stand by 
for a station with emergency traf­
fic. 

!he "courtesy beeps" on some repeaters 
compel users to leave spaces between trans­
missions. The beep sounds a second or two 
after each transmission tO permit new sta­
t ions to transmit their call signs in the inter­
vening time period. The conversation may 
continue only after the beep sounds. If a sta­
tion is too quick and begins a long transmis­
sion before the beep, the repeater may re­
spond to the violation by temporarily 
shuuing down! 

Keep each transmission as short as pos­
sible. Short transmissions permit more 
people to use the repeater. All repeaters pro­
mote this practice by having ti mers that 
" time-out," temporaril y shutting down the 
repeater whenever the length of a transmis­
sion exceeds the preset time limit. Learn the 
length of the repeater's timer and stay well 
w.ithin its limits. The length may vary with 
each repeater; some are as short as 15 sec­
onds and others are as long as three minutes. 

changes sound sharp and are more enjoyable 
for your QSO partners. 

Following the Rules 

You must communicate your call sign 
at the end of each transmission or series of 
transmissions and a1 least every I 0 minutes 
during the course of a contact. You don ' t 
have to transmit the call sign of an)' other 
station, including the one you' re contacting. 
Sometimes it' s a good idea to ide11l'ify a bit 
more often during a long conversation or 
roundtable chat, so that others can figure out 
who you are without waiting I 0 minutes. It' s 
illegal to transm it without identi f icat ion. 
Aside from breaking FCC rules, i t' s poor 
operating practice to key your microphone 
ro turn on a repeater without identifyi ng your 
station. Thi s is called " kerchunking" the re­
peater. If you don't want to have a conversa­
tion, but simply want to check whether your 
radio works or if you' re able to access a par­

ticul ar repeater, simpl y say, 
" WS I 0 testing." This way you 
accomplish what you wam to do 
legally. If you want to cal l a station and 

the repeater is inactive, simply call 
the other station. (For example, 
" WB 81MY, this is WSIO." lfthe 
repeater is active, but the conver­
sation in progress sounds as 
though it 's about to end, be patient 
and wait until i t 's over before call­
ing another station. I f the conver­
sation sounds like it"s going to 
continue for a while, transmit your 
call sign between transmissions. 
A1'1er one of the other hams ac­
knowledges you, politely ask to 
make a quick call. Usually, the 
other stations wi ll y ield to you. 
Make your call short. If your 
friend responds 10 your call , ask 
him 10 move to a simplex fre­
quency or another repeater, or to 

Tammy-Beth Zimmerman, KA1WWP, chats with friends on 
the local repeater. (photo by Kirk Kleinschmidt, NTOZ) 

Simplex is a fancy-sounding 
word for a direct contact on a 
single frequency. After you've 
made a contact on a repeater, 
move the conversation to a sim­
plex frequency, if possible. The 
function of a repeater is to pro­
vide communications between 
stat ions not able to communicate 
directly because of terrain or 
equipment limitations. ll'stations 
are able to communicate without 
a repeater, they shouldn 't use .a 
repealer. Always use simplex 
whenever possible so that the 
repeater will be available for sta­
tions that need its faci lities. Sim­
plex communication offers a de­
gree of privacy impossible to 

stand by until the present conversation is 
over. T hank the other users for letting you 
interrupt them to place your call. 

Likewise, i f you' re in the midst of a con­
versation and another ham transmits his call 
sign between transmissions, the next station 
in the queue to transmit shou ld acknowledge 
1ha1 station and permit 1.he newcomer to 
make a cal I or join the conversation. It's dis­
courteous not to acknowledge him and it 's 
impolite to acknowledge him but not let him 
speak. You never know; the calling station 
may need to use the repeater immediately. 
The other operator 111ay have an emergency 
on his hands, so let him make a transmission 
promptly. 

So111e hams can' t keep their thumbs off 
the push-to-talk (PTT) switch. It' s been sug­
gested that this buuon be renamed Release 
To Listen (RTL)' A brief pause before you 
begin each transmi ssion allows other sta­
tions to participate in the conversation. 
Don ' 1 key your microphone as soon as some­
one else releases his. Jr your exchanges are 
too quick, you' ll block other stations from 
getting in. 
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Some repeaters automatically vary their 
timer length depending on the amount or 
traffic on frequency; the heavier the traffic, 
the shorter the ti mer. 

If two hams try 10 talk on a repeater at 
once, the resulting noise is known as a 
"double." If you' re in a roundtable conver­
sation, it 's easy to lose track of which station 
is next in line to talk. There's one simple 
solution to eradicate I.his problem: Always 
pass off to another ham by name or cal I sign. 
Saying, "What do you think, Jenni fer?" or 
"Go ahead,' YUA'" eliminates confusion and 
avoids doubling. Try to hand off to whoever 
is next in the queue. although picking out 
anyone in the roundtable is better than just 
tossing the repeater up for grabs and inviting 
chaos. 

T he key to skillful , courteous FM re­
peater operation is to be brisk and to the 
poi nt, and to leave plenty of room for others. 
Keep it moving. Don ' t drone; dart in and out. 
Don' t hem and haw or be reluctant to "yield 
the floor." Your turn will come again in a 
moment. Turn it over. pause for others, get 
things rolling. Snappy, clearheaded ex-

achieve on a repeater. There's also no timer 
to worry about or courtesy beep to wait for. 
When selecting a frequency, make sure it's 
designated for FM si1nplex operation. There 
are frequencies specifica lly set aside for sim­
plex. To help you choose an appropriate fre­
quency, consu lt the complete list in The 
ARRL Repealer Direc1ory, an indispensable 
book for VH F/UHF operators. I f you select 
a simplex frequency indiscriminately, you 
may interfere with other repeaters or sta tions 
operating in other modes (and you may not 
be aware of it). 

Repeater facilities must not be used for 
1.he broadcasting of information of interest 
to the general pub I ic. If a repeater can trans­
mit information of interest to the general 
public, such as weather reports, those trans­
missions must occur only when requested by 
a licensed amateur and must not conform to 
a specific time schedule. The retransmission 
of radio signals from other services is not 
permitted in the nmateur service except with 
special perm ission, as specified in Part 
97. I 13(e). (For example, you can retransmit 
a NOAA weather broadcast under certain 



Calling 911 

During an emergency, you may be the first or only person 
available to report it to the appropriate public safety agency 
(police, fire or- rescue). When this happens, the most crucial 
information you must provide is the nature of the emergency 
and its precise location. The primary purpose of autopatching 
is the capability to place telephone calls to public service 
agencies if you need to report an emergency. That may not 
always be as simple as it sounds. There are also technical 
considerations that have the potential to create confusion. 

More than 30 million Americans are served by Enhanced 
911 Service. This service permits Public Service Answering 
Points (PSAPs) to automatically identify the number of the 
telephone from which a 911 call is placed and to pinpoint its 
location. Many repeaters are set up so hams can dial 911 via 
their radios. Enhanced 911 Service complicates matters. If you 
dial 911 via repeater autopatch, lhe PSAP attendant receives a 
computer display or printout of the location of the repeater's 
telephone equipment. Unless the emergency happens to be at 
the repeater site, this information is useless and misleading. 
Instead, you must inform the PSAP attendant that the emer­
gency is located elsewhere. 

The PSAP attendant has no interest in hearing that you're 
a ham radio operator, that you're using a repeater autopatch or 
what your call sign may be. The main concern is the emer­
gency and exactly where the response personnel must be 
sent. Before you dial 911 on an autopatch, you must know 
precisely where assistance is needed. Don't say, "I'm not sure 
where I am, but I just passed an exit sign that said Central 
City," or "I 'm somewhere on Route 2 heading south out of 
Springfield." When you place the call, immediately tell the 
operator what happened and where. It's a·good idea to grab a 
pencil and paper, and note the details first. Be prepared to say, · 
"I'm a ham radio operator calling from my car and I'd like to 
report a westbound tractor-trailer truck that just overturned on 
the center median at mile marker 32 on Interstate 20 just east 
of Glendale. I'm at the accident site and the driver is con­
scious, but he's stuck inside the cab and appears to be 
inj!Jred." This is no time to describe Amateur Radio, repeaters 
or autopatching. The PSAP attendant probably doesn't even 
care about your name, much less your call .~ign or other. 
mumbo jumbo. If he needs to know more, he'll ask you. He 
may ask if there is a fire, if other vehicles are involved, if traffic 
is obstructed, whether there's any sign of a chemical spill or 
how recently the accident happened. Otherwise, complete the 
call and terminate the patch. 

It's important to know what truly constitutes an emer­
gency. Call 911 when there's immediate danger to human life 
or property. This includes auto accidents, fires, airplane 
crashes, floods', hurricanes, tornadoes, criminal assaults, 
downed electrical power lines, accidents while hiking, camping, · 
skiing or boating, a person suddenly taken ill, and other such 
traumatic situations. It doesn't include disabled vehicles (flat 

tires and the like), littering, animals struck by cars and other 
such incidents which have been reported to PSAP attendants 
by hams and other people. 

Your local Amateur Radio club may be able to prepare its 
members for a valuable community service by arranging a 
training session to be given by public safety officials familiar 
with the operation of Enhanced 911 Services. They can explain 
how it works in your area and what are the right ways to use it. 
There are particular techniques and details that make PSAP 
attendants' jobs easier and improve your ability to effectively 
summon aid when it's needed. 

One other tning to keep in mind: There are thousands of 
cars equipped with mobile cellular telephones to.day. Unlike a 
decade ago, youire not likely to always be the only person 
around who's equipped for immediate communication witn 
public safety agencies. You should, however, be a trained, 
skillful professional communicator when it comes to using your 
equipment. Because most nonhams aren't trained to communi­
cate under emergency conditions, public safety agencies 
continue to respect Amateur Radio operators as a reliable 
source of backup communication support in emergencies. To 
maintain that high standard, it's vital that you .receive the proper 
training and keep your skills sharp through drills, practice and 
experience. Someday your ham radio may save someone's life. 

Table 1 
Authorized Repeater Bands 
The FCC permits US amateurs to operate repeaters in the 
following frequency ranges: 
Frequency (MHz) 
29.5-29.7 
51.0-54.0 
144.5-145.5 
146-148 
222.15-225.0 
420-431 
433-435 
438-450 
902-928 
1240-1300 

Wavelength 
10 meters 
6 meters 
2 meters 

1.25 meters 
70cm 

33 cm 
23 cm 

The ARAL has published bandplans to guide amateurs in the 
establishment and use of operating modes on all ham bands, 
based on organized general agreement among all Amateur 
Radio operators in the interest of cooperation and operating 
practice. Appropriate frequencies for each type of authorized 
amateur operation are specifically recommended for each 
amateur band. for example, there are _explicit segments of the 
above subbands where the general amateur population 
accepts repeater operation and other segments where it is 
strongly discouraged. 

circumstances.) The retransmjssion of 
taped material from other sources is per­
mined. You could play back a tape record­
ing of a friend reading instructions for wir­
ing a TNC, provided you follow accepted 
amateur practices and identify your station 
appropriately. The idea is that an amateur 
station is not a broadcasting facility and its 
intended audience is other licensed ama­
teur stations, not the general public. 

Ir cakes time, money, knowledge and en­
ergy to operate a reliable repeater system. 
Nobody should feel compelled to join any 
group, and you can use thousands of re­
peaters across the US without joining any 
clubs. [f you frequent a system, however, 
or just want to contribute to the cost of its 
upkeep so it can be counted on in an emer­
gency, support your local repeater. 

with distant repeaters on the same fre­
quency. 

Helpful Tips 
Inspect your stacion regularly for loose 

connections, broken wires, antenna prob­
lems, intermittent grounds and other poten­
tial weak spots. Mobile installations are 
most prone to wear and damage. Using mini­
mum power is not only a courtesy to the 
distant repeaters, but an FCC requirement. 

Support Your Local .Repeater 
How often do you stop to think of what 

goes into the machine you conveniently use 
any time, 24 hours a day, 365 days a year? 

Make it a habit to run your transceiver 
on a low-power setting. There' s usually no 
need to pump out heavy watts on VHF or 
UHF FM i f you're within a reasonable 
range of a repeater or other station operat­
ing simplex. High power can also interfere 

The following guidelines are worth 
remembering to help promote efficient 
communication and harmony between 
operators. 
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Additional Reading 

OST is the monthly publication 
sent to all ARRL Members. It features 
news, technical and general-interest 
articles of interest to all amateurs, 
ARRL organizational information, 
projects, correspondence and regular 
features. The FM & Repeaters column 
is particularly valuable to VHF/UHF 
simplex and repeater operators. 

The ARRL Operating Manual. 
This is the ultimate all-in-one book that 
covers every kind of on-air ham radio 
activity. Chapter 11 is devoted to FM 
and repeater operating . 

The ARRL Repeater Directory. 
The annual pocket-sized book lists 
more than 19,000 repeaters in the US 
and Canada on 10, 6, 2, 1.25, 0.70, 
0.33 and 0.23 meters and above. 
Listings include FM voice, packet radio 
and amateur television machines. 
Repeaters are listed geographically by 
band, stale, served communities and 
modes. There are operating tips, band 
plan charts, club listings and more. 

The FCC Rule Book. A compre­
hensive book that contains the 
complete text of 47 CFR Part 97 (the 
FCC regulations covering Amateur 
Radio) and a detailed practical 
discussion and interpretation of the 
ru les. Every ham should own a copy 
and have it readily accessible for 
review. 

The ARAL Handbook. Since the 
earliest days of Amateur Radio, this 
has been the world's most popular 
reference to the technical side of the 
radio hobby. There are detailed plans 
and construction projects on building, 
modifying and using all types of 
equipment for VHF and UHF opera­
tion. A new edition is published every 
year. 

Now You're Talking! The 
complete license-preparation guide for 
the FCC Novice and Technician 
written examinations. This book 
introduces Amateur Radio to newcom­
ers and explains the rules and theory 
covered by the tests given to begin­
ning hams. Chapter 9 contains 
operating tips for FM and repeaters. 

Your VHF Companion. A 
definitive 200-page guide to Amateur 
Radio operating on frequencies above 
30 MHz, with practical information on 
a variety of modes, such as FM, single 
sideband, CW, packet, moonbounce, 
transmitter hunting, satellite communi­
cation, amateur TV and more. 
Chapter 2 is all about FM and 
repeaters. 
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Fred Doob, AASFO, trains for the New 
York Marathon while enjoying FM 
conversations using a hand-held 
transceiver and a headset. (photo 
courtesy /COM America) 

DOs: 

0 Speak clearly and don't key or unkey 
your microphone as you start or finish talk­
ing. Gi ve your rig and the repeater a 
moment to come on . This ensures that lis­
teners won' t miss any part of your trans­
mi ssion. Repeated transmissions take up 
unnecessary air time. 

O If the repeater has a courtesy tone, 
wait until you hear i t before transmitting. 
This allows time for other stations to break 
in if necessary, and allow the system to 
reset. If you don ' t heara courtesy tone, wait 
2-3 seconds after the previous user has fin­
i shed before making a transmission. 

0 If you hear ajammer, ignore him. Re­
sist the temptation to "set the jammer 
straight." Don't acknowledge his presence 
in any way. Anything you might say about 
it probably doesn 't belong on the band and 
may contribute to the problem. lf the jam­
mer has no audience, he won't have any fun 
and wi 11 soon be gone. If repeater jamming 
becomes a persistent problem, get in wuch 
with your A RRL Section Official Observer 
Coordinator (OOC) to ask for advice. You 
can f ind out who your OOC is by reading 
the Section News column in QST, or by 
contacti ng your Section Manager (SM). 
You' ll find your SM's address and tele­
phone number in any recent QST or you 
can call A RRL Headquarters. 

Repeater traffic priori ties: 
I ) Emergency and priority. 
2) System test or maintenance transmis­

sions by control operators or system own­
ers. 

3) Public service. 

4) Fi xed (base) stations should ensure 
that mobile and portable stalions have pri­
ority, especially at 6-8 AM and 4-6 PM. 
The weekday commute hours are the only 
ti me many hams can get on the air. 

5) Fixed (base) station communications. 
0 Follow the FCC's requirement to 

i denti fy your station once every I 0 minutes 
and at the end of a QSO. But don't "over 
identify" by sending your call sign after 
every transmission. 

0 Ask somebody for a signal report if 
you' re using a hand-held trnnsceiver with a 
"rubber ducky" antenna. Little rigs can't 
always capture the repeater 's receiver ad­
equately. T he excessive noise of partial 
quieting made by weak signals may make 
your transmi ssions uncopiable and is irri­
tating to those who monitor for extended 
periods. 

0 There are always other operators and 
people w ith scanners listening. Don ' t say 
anything that should be "private," and do 
your best to sound friendly, professional 
and courteous. 

DON' Ts: 

O Don' t use radio jargon. Talk as you 
would over the telephone. Listen and learn 
from the examples of experienced users. 
Don ' t say things like " QSL," " Roger that," 
"10-4,"' " What's your QTH?" and " The 
handle here is ... ". Such terminology is of­
ten a mi sused habit carried over from HF, 
Citizens Band or public safety services, and 
on Amateur Radio repeaters it confuses 
more than it communicates. There are prob­
ably hundreds of other hams listening to 
the machine and non hams monitoring with 
scanners. You may not hear them, but they 
hear you . Ensure that they get the best im­
pression of your operating skill and of the 
Amateur Radio service. 

0 Don't break an ongoing conversation 
unless you have emergency or priority traf­
fic or something valuable to add. 

0 Don't use the repeater to shoot the 
breeze endlessly with a local station. Make 
your contact and move to a simplex fre­
quency. The system is designed for mobile 
and long-distance QSOs, not for local 
ragchewing. 

O Don't drag out a conversation longer 
than necessary. Allow others to use and 
enjoy the system. Limit your ragchews to a 
reasonable length, especially during com­
muting hours. 

0 Don't use excessi ve or insufficient 
microphone gain. Your transceiver's micro­
phone input circuitry is technically ad­
vanced, but it i sn't foolproof. Distorted 
voices and background noise make it diffi­
cul t to carry on an enjoyable contact. Speak 
across, rather than directl y into, the mike 
element and talk at a reasonable volume 
level. Nothing' s more frustrating than op­
erating a mobile station and try ing LO copy 
someone who mumbles. It 's also irritating 
to have one person in a roundt.able whose 
voice is extraordinarily loud. Hin doubt, 
ask other users for an audio report. 



0 Don' t " think out loud." If you have 
nothing to say, release the push-to-talk 
butto n. If you forget what you were going 
to say nex t, drop it. 

Operat ing VHF and UHF FM, on sim­
plex or via re peaters, is a p leasure a lmost 
eve ry ham has experienced. Don ' t be in so 
much of a hurry to ge t on the air that you 
forget the basics . As ide from the tips and 
suggestions covered here, there' s ano ther 
important e lement: You must know your 
equ ipment thoroughly. If you just acquired 
a transceiver, read the owner' s manua l be­
fore you start pushing buttons . Learn how 
to tune it , what the buttons and knobs do 
and how to tell if you're on the right fre­
quency. If you have a brand-new rig , it may 
take you some time to learn what a ll the 
dozens of functions are for and how they 
work, but it ' s worthwhile to learn. Tf some­
thing is unc lear, ask a more experienced 
ham, o r contact the dealer or manufacturer . 

Although serious technical problems 
are uncommon on the air , most of them are 
caused because a ham doesn ' t know the 
proper way to operate or maintain his rad io 
gear. You don' t have to be able to d isas­
semble a hand-held transceive r in the dark 
us ing only tweezers and a safety pin. Most 
new radios are masterpieces o f miniatur­
ization. Even the equipment needed to test 
and check out the newest gea r isn't on most 
hams' workbenches. You do, however, 
need to know how to keep the batte ries 
charged, how to change frequencies , switch 
between si mplex and duplex (for re peat­
ers), set the output power level, adj ust the 
volume and squelch, program the memo­
ries and even how far o r close your mouth 
s hould be to the microphone. 

It might seem li ke a lot of "homework" 
to do before you start operating. but it 's 
worth it . Consider it the fina l "element" o f 
your license exam, the " rea l life" po rt ion! 
If you take the time to listen, gel to know 
the proper etiquette and operating proce­
dures, and make yourself fa mi liar with your 
equ ipment first, your on-the-air debut 
should be the thrill you ' ve been expect ing. 

Because you worked to earn your ama­
teur license, you' ll want to preserve the 
pri vileges you' ve earned. The best way to 
do so is to take care to operate in a profes­
s iona l manner and s how o the rs that you 
respec t the high standards o f the Amate ur 
Rad io service. As a ham, you ' ve become a 
member o f one of the proudest and most 
exc iting se rvices in the world. It's a hobby 
you can enjoy for the rest of your li fe , and 
share with your family and friends. When 
you use the information you' ve learned 
here to ope rate on FM and repeare rs , you ' II 
meet many hams who may become c lose 
frie nds . The best thing you can do fo r your 
friends is treat· them as you 'd like them to 
treat you: with courtesy, consideration and 
respect. And in this case , that means to do 
your best to be a top-notch radio operator 
as a service to your community and to he lp 
preserve the proud tradition of Amateur 
Rad io. 

Why join TAPR and get our $12 
Packet Radio Book Free ? 
Are you interested in: 

I··.,)\·.. • Wireless Communications (Packet Radio) ? 
. . (\ • Spread Spectrum Communications ? 

• HF Digital Communications ? 
•Digital Video ? •Internet Radios ? 

• High-Speed Communications ? 
• APRS (Automatic Packet Reporting Systems) w/ GPS ? 

• Being active in the development of new amateur operations ? 

TAPR is the largest group in the world devoted to the amateur 
digital modes. TAPR began with the development of the now 
famous TNC-II (packet radio TNC). Membership includes a 
subscription to the quarterly TAPR Packet Status Register 
newsletter, which provides up-to-date news and user/technical 
information. Members also receive 10% off all kits and 1 

publications. Annual membership US/Canada/Mexico $20, l 
outside North America $25. US Funds. Visa/MC accepted. , 
Bonus: When joining, mention the "New Ham Companion" 
and receive TAPR's Packet Radio book FREE! ($12.00 value)! 

Finally a book covering a broad spectrum of 
wireless digital subjects in one place, written by Tom 
McDermott, NSEG. Topics include: DSP-based 

Tucson Amateur Packet Radio 
8987-309 E. Tanque Verde Rd #337 
Tucson . Arizona • 85749·9399 
Office: (817) 383-0000 • f'ax: (817) 566·2544 
Non-Profit Research and Development Corporation 

Web: http://www.tapr.org •Internet: tapr@tapr.org 



MFJ Dual Band Mobile Antenna 
For an incredible $14.95, you get a dual band 2 Meter/440 MHz mobile antenna 
with strong magnet mount, stainless steel radiator, 15 feet of coax and BNC 
adapter for your handheld -- It's the fastest selling mobile antenna in ham radio! 

MFJ-1724B For an incredibly a high gain 1h wave over 1/4 wave You get 15 feet of coax with a s 1495 low $14.95, you get an radiator. On 2 Meters, it's afull size standard PL-259 coax connector for 
MFJ dual band 2 Meter 1

/4 wave radiator. your mobile rig. 
/440 MHz mobile antenna! Its tough stainless steel radiator You get a BNC adapter so you 

It's the fastest selling mobi le is only 19 inches tall -- won't knock can also use it with your handheld! 
antenna in ham radio ! off when parking in your garage. Your MFJ-l724B is protected by 

You get excellent gain for solid, An extra powerful magnet holds MF.l's famous one year No Matter 
noise-free QSOs. On 440 MHz, it's it steady -- even at highway speeds. What'" unconditional guarantee. 

Dua1Band144/ 440 MHz 5 / 8 Wave 2 Meter Mobile Antenna 
Ground Plane MFJ-1728B For maximum range while mobile, use 

s249s MFJ's Maximum Gain™ 518 Wave 2 Meter 
Mobile Antenna. You 'll get the maximum 

possible gain of any single element mobile antenna! 
Dual band Competitive 518 wave mobile antennas can't work any A. 

ground plane beuer -- no matter how much more 1hey cost. 
an1enna for 2 You get low SWR so your rig can safely deliver 
Meters.and 440 maximum power into your antenna. It's rated at 300 wans 
MHz gives you PEP so you can use any mobile rig plus a mobile amplifier. 
extra long range . . . You gel a heavy-duty magnet mount that holds your antenna tight at 
on 440 MHz with a h1!Jh gam halfwave highway speeds and a black magnet base that'll look good for years. 
over quarter wave radiator. On 2 You get a stain.less steel radiator that'll endure years of harsh mobile 
Meters you gel solid quarter wave use and 12 feet of coax cable. 
perforn:ianc_c. Mounts on 1 to I 1h inch You get MFJ's one year No Mauer What'" unconditional guarantee. 
mast with smgle U-bolt. Easy-to-tune. Order MFJ- l 728B with standard PL-259 coax connector and also 
1/ 4 Wave Ground Plane includes afree BNC adapter for your handheld. 

MFJ-i
74o I Glass Mount Dual 8and2 Meter/ 440 MHz 

s129s MFJ-1734 
The MFJ-1740 ~ s3g 9 s The MFJ-J 734 is the best glass mount dual 

brings up 2 Meter band 144/440 MHz antenna in ham radio! 
repeaters as well New! It's perfec1 for your dual band mobile. A free 
as any 1/.1 wnve BNC adapter is included for your handheld. 

5 / 8 Wave Ground Plane 
MFJ-1750 
s199s 

For a low, low 
$19.95, you get a high 
pe1forma11ce 2 Meter 
5/8 wave !!round 
plane horne station 
antenna -- you'll get the maximum gain 
of any single element antenna. 

More expensive 5/8 wave ground 
planes can't work any better -- no matter 
how much they cost. 

You get .. . shunt fed matching that 
bleeds off unwanted static and gives 
you low SWR . . . strong lightweight 
aluminum cons1ruction . .. low Joss 
ceramic amenna insulator ... MFJ's 
RapidTune·· radiator ... MF J's one year 
No Mauer What"' guarantee. It mounts 
on I to l 1h inch mast with single U-bolt 
and is Made in USA. 

MFJ -1752, $19.95, for 220 MHz . 
ground plane made! You'll get a potent gain on 2 Meters and a 

You get easy tuning, low Joss thundering 440 MHz with low SWR. It handles 
ceramic antenna insulator and strong 50 waus of power and includes 12 feet of coax, cleaning 

HT Range Extenders 
Telescoping a11te1111as for lta11dlte/ds 

lightweight aluminum construction. . pad, and all i_nounting ha~d\~are. . 
Single U-bolt mountinu for I to 11'2 A small 6 mch counterpoise mounted ms1de your vehicle Jowers SWR 

inch mast. Culling chart in~luded for and makes 1unin~ easy. Tuning tool in~luded. . . 

A. long Ranger"' 2 Meter Halfwave, 
l\1F.J-1714, $16.95. For really long range 
this MFJ endfed halfwave is hard to beat. 
It outperfonns a 5/s wave on a handheld 
because the 5/s wave needs a ground plane. 
l11e MFJ half wave doesn't. It's shoner, 
lighter, has more gain and places 

220/440 MHz. Made in USA. A unique radiator mount leis you adJUSt the outside radiator for angled 
MFJ Pocket Roll•Up•• surfaces -- no tool needed. The radiator is easily ~emovable to prevent 

2 Meter half wave ]-pole a11te11.11a damage to your antenna when you wash your velucle. 
MFJ- 1730 It's easy to install on a glass window or other non-conductive surface. 
s149s MF.J-1738, $29.95, for 2 Meter, Jess counterpoise. 

le.5s stress on your antenna 

Roll up this 
lialj1vave 2M 
J-pole antenna 
and st ick it in 
your pocket! It's . . 
the perfect gain amenna for 1ravehng. 

Get home station performance on 
the go. Just hang your MFJ Pocket 
Roll-Up'" in the clear and plug the BNC 
connector into your handheld. 

It's omni-directional and h;1s 
significant gain over a 11. wave. It does 
not need a cumbersome ground plane 
so it's convenient for indoors and works 
great with handhelds. Made in USA 
Dual Band flexible Ducks 
1441440 Mflzflexible ducks for flTs 

A. lligh Gain FlexiDuck'". 
MF,1-1717, $19.95. Enjoy 
dependable QSOs when other 
rubber ducks give you noise. 
High gain 1h wave on 440 Ml-lz, 
full size 1/., wave on 2M. Won't 
jab you -- bends, twists, fl exes 
with you. l 5JJ., inches. l 

l:l. Flcxil)uck'", MFJ-1716, A. B. 
$16.95. Similar Lo MFJ-1717. Full 11• 
wave on 440 MHz, efficient loaded 1/J 
wave on 2 Meters. lWJ inches. I 
Shorty Duck'" for HTs 

Add this slum, 4 1/J MFJ· 171 8 
inch SlronyDuck"' to your s 129s 
2M handheld for a Q-5 
signal! Impedance matched for maximum 
gain. High-() helical wound radialor. 

MF.J-94, $7.95, remounting kit for MFJ-1734 and MFJ-1738. 

MFJ ua an 144/440MHxYag1 
7 elements on 440 MHz, . , 4 elements 011 2 Meters ... $69.95 

Get two Yagis f?r.the price of MFJ-1768 
one . . . put two Yagis m the space s699s 
of one with single coax feed! N 

1 
______ .,. _ _ ~....-;. 

Gets 7 elements on 440 MHz and 4 ew · 
elements on 2 Meters. 

MF J's exclusive dual band balanced 
reed with FerriteC/ioke'" decoupling 
prevents pattern skewing and gives you low SWR. 1/1 inch diameter 
driver elements give wide bandwidth. 

T his National Bureau of Standards design is optimized for 
maximum eain, high from-to-back ratio and clean symmetrical pattern. 

MountS vertically for FM/Packet or horizontally for SSB with 
single included U-bolt on I co l 1h inch mast or tower leg. 

Iiigh strenl!th 606 1-T6 aluminum 5 fool, 11/s inch diameter boom. 2 
. ounds. Elemelus are elec1ricallv isolated from boom. Made in USA. 

Portable 3 element Yag· for 
MFJ-1763 You can set up or take down MF.l's 
s39ss portable 3 elcmems 2 Meter Yagi in 

seconds! Elements simply screw into the boom. 
You can take it with you wherever you go and 

have the "oomph" and directiv ity of a beam. 
It's easy to store and sturdy enough to use as 

your home station antenna. 
Mounl5 vertically for FM/ packet or hori zontally for SSB. Ce11ter 

or e11d mounts with single U-boh. Great for packet/ PacketCluster'". 
11 's compact 2J/.1 foot boom gives you a ca l cu~a1cd gain within I 

dB of a four element Yagi with a boom nearly twice as long. 
Extra thick elements maintain high gain and directivity over entire 

2 Meter band. M FJ's FerriteChoke"' decouples fcc<ll inl!. 
Elements and honm are made from strong li ghtwei~lu aluminum 

and protected hy Ml·Ts Per111011e111 Moll'rn l11r lln111li11.~ Tec/1110/og1 .. ''. 
\·Vcighsjnst 2 p1>1111d' lloi.1111 ;, \()I/: 11t<'hl'' · Made 1n USA. 

connector than a 5'8 wave antenna. 
When collapsed, ii perfom1s like \ 
a 111bber duck 40" extended, I 
I OW' collapsed. 

B. Dual Bander"'' for 2 ~ II 
Meters and 440 MHz, 1 11 
MF.J-1712, $14.95. Got a new 
dual band handheld or separate A. 8 · C. 
units? One antenna fits all . It's a 1/4 wave 
for 2 Meters and a 5/s wave wi th gain for 
440 MHz. 71/4' collapsed, 19" extended. 

C. Pocket Linear"' JJ. Wave, 2 
Meters , MF.J-1710, $9.95. Carry this 
pen size antenna in your pocket like a 
ba llpoint pen. When you're using your 
rubber duck, on the fringe and noisy. 
put on the Pocket Linear"', extend ino 
241h" and carry on your QSO. Has 
pocket clip. SW' collapsed. 

144/ 440 MHz Duplexer 
Lets you use MFJ-916 

dual band 144/4:+0 s299s 
MHz antenna wtth 
separate transceivers or sep­
arate 144/440 MHz anlennas 
wilh dual band transceiver. 

Nearest Dealer/Orders: 800-647-1800 
Technical Help: 800-647-TECH (8324) 
• 1 year unconditional guarantee • 30 day money back 

guaranlee (less slh) on orders from MFJ •Free catalog 

Ml:~ 
MF.J ENT ERPRISES, INC. 
Box 494, Miss. State. MS 39762 
(60 I) 323-5869; .~·~::10 CST. M<>n·Fri. 
FAX: (60 I) ;\2~ ·6:>) I: Add s/h 

MF.! . .. making quality ajj'ordable 
P1 tl'<'S :rnd S~l'ilic~1inns subjcd (11 l'h:mst' () 1'1<>5 MFJ En1.:rp11,.~·s lnl· 



Get Out of the Shack and into the Action 
Public service communications is a golden opportunity to demonstrate how ham radio 
operators can assist their friends and neighbors. 

By Brian Battles, WS10 

T 
he parade marches by as a lost 
child is reunited with her mother. 
Bike racers whiz past a j ust-fal len 
colleague as a first aid wagon 

quickly pu lls up to administer assistance. 
A Boy Scout with a twisted ankle is carried 
to the Jamboree's medical tent after a mis­
hap along the tra il. The checkpoint is well­
stocked with extra water and towels when 
the walk-a-thoners trudge up the long hill. 
Voluntee r Amateur Radio operators, care­
fu lly patrolling with hand-held transceiv­
ers, alerted event officials in the above in­
cidents. 

Full'ill a Need 
Providing communications at public 

events is an Amateur Radio tradition, and 
with so many reliable 
VHF and UHF repeat­
ers and portable trans­
ceivers, the coverage 
hams provide is re­
markable. FCC ru les 
concerning Amateur 
Radio involvement 
in so-cal.led "business" 
commun ication have 
changed . See the 
sidebar "The FCC's 
Views: Business.Com­
munications." 

Accept the 
Challenge 

ings. Tbese events also offer excellem 
tra ining for emergency communications. 
If you haven't gotten involved wi th a club 
yet, o r if your cl ub hasn ' t engaged in 
such activities, ask around on the a ir and 
check the local nets. Your ARRL Section 
Manager (SM), Section Emergency 
Coordinator (SEC), Affi liated Club Coor­
dinator (ACC) or Section Traffic Manager 
(STM) may be able to give you advice 
(to fi nd our who they are, see any issue of 
Qsn. 

If no one in your area actively pursues 
these projects, find someone experienced 
in public service communications support 
and ask him or her to train your g roup. See 
if someone will visit your c lub and describe 
how other c lubs have tackled s imilar 

can ' t. Bring hand-held transceivers along 
to demonstrate FM repeaters, but only use 
them if necessary. Your task is not to edu­
cate people about technical stuff, but to 
show how your group's assistance can be 
of benefit to them. 

Advantages of Ham Radio 
A sponsoring organization can rent or 

buy a system from a commercial two­
way radio vendor to handle event logistics. 
To keep tabs on rhe event 's progress, they 
just may do that. A corps of experienced­
and volunteer- communications experts 
that can safeguard participants and spec­
tators from accidents, confu sion and 
inj uries, however, is avai lable in the form 
of Amateur Radio operarors. In addition 

to experience, hams 
have unique equip­
ment and repeater­
coverage capabilities. 
Amateurs can also 
switch frequenc ies 
with more agi lity 
than public safety 
o fficia ls or commer­
c ial operators. This 
makes it possible to 
communicate on 
severa l s pecial ized 
nets s imultaneously, 
ori clear frequencies, 
on multiple repeaters 
and on several 
bands- a plus for any 
event. 

Can you do it? All 
you need is a hand­
held transceiver. Most 
public service commu­
nications are handled 
on VHF and UHF fre­
quencies because few 
activities spread our 

Monterey Peninsula ARES members provide communications support during 
the Big Sur International Marathon. Ambulances and medical personnel 

standing by at this key checkpoint couldn' t access their commercial repeater 
from the site, so the Amateur Radio net control stat ion was set up here. 

(photo courtesy of the Salvation Army) 

Today's amateurs 
can instantly set up 
portable repeaters or 
remote bases on the 
scene of an event 

far enough that Iine-
of-s ight repeater coverage is not adequate. 
Two meters is most populaJ, but 6 meters to 
23 cm are used, and if you own a hand-held 
transceiver, you can "get in on the act" and 
enjoy a rewarding facet of Amateur Radio. 

Ex1>crts Helping Experts 

l f you' re a member of an ARR L Special 
Service Club, the Amateur Radio Emer­
gency Service (ARES) o r othe r act ive 
Amateur Radio club, you'll probably be 
invi ted to go along on public service out-

events. Take a community service vereran 
and members of your group to approach the 
Chamber of Commerce, charitable organi­
zations, Boy Scouts/Girl Scouts or other 
groups that put on suitable fu nctions. Offer 
your free communications manpower and 
expert ise. Exp lain what radio amateurs 
have to offer, observing the limits set forth 
in Part 97 of the FCC rules. Inform the 
agency you propose to serve thar there are 
commercial opcions open to them, which 
may serve some of the needs amareurs 

without bureaucratic 
red tape or proce­

dural tie-ups. They can also use whatever 
mode is suited to the traffic-VHF or HF, 
voice and packe t, amateur te levision or 
Morse code. Ham rad io gear can be oper­
ated from al ternat ive power sources and is 
eminently portable. 

Your Game Plan 
There are many elements to organize 

when you participate in public service com­
munications, but it's mainly a matter of re­
cruiting dependable volunteers. Keep a list 
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of everyone's name, call sign and telephone 
number. Give each volunteer a copy of the 
list- that way, they can learn who's who if 
they don't already know each 01her. Call and 
confirm participation with each person a 
week in advance and again t.he evening be­
fore an event. Enlist backup operators to fill 
in for people who don' t show up or cancel at 
the last minute. Make sure everybody knows 
what to do in case the event is postponed 
because of foul weather or other reasons. 

Before the evenr begins, the hams meet 
face to face to coordinate their plans. There 
may be more than one frequency 10 be used, 
depending on the type of traffic to be passed. 
Have a contingency plan in case of interfer­
ence. Use simplex if you can. Check ahead 
of time to see if your chosen frequencies will 
interfere with regular nets or other activi­
ties. If you need a repeater, secure pertnis­
sion from the repeater group before you use 
their machine. Make arrangements for a 
backup repeater in case conditions make it 
necessary. Find out what frequencies the 
event organizers may be using for their com­
mercial gear and bring a scanner (or wide­
recei ve-coverage hand-held ham rig) to 
moni tor their activity. You may even want 
t.o lend a scanner to an event cl i rector so he or 
she can monitor your ham traffic. 

To avoid difficulties or embarrassment 
on the big day, go out to the site ahead of 
time with a couple of other members of your 
communications team and an event official. 
Walk the route with your radios to check 
signals and pinpoint dead spots or potential 
trouble zones (areas near util ity substa tions, 
power-company transformers, urban "office 
canyons," behind hills and around noisy ve­
hicles or equipment). Note likely spots 
where you' II need to take extra care, such as 
a point where a road race passes near a free­
way or where runners must climb a hill. 
Draw up a map indicating landmarks, rel­
evant checkpoints, where each operator will 
be stationed and the frequencies to be used. 
Distribute copies to all ham volunteers and 
event officials. You can in vile others LO help 
(and maybe get them interested in Amateur 
Radio, tao). Potential hams, license-class 
studems, friends and fa mi ly members can 
join the fun as radio monitors, spocters, map 
readers, drivers and "gofers." 

Follow the Leader 
Large events sometimes require many 

nets on different bands. Each net will have 
one top-notch operator named to serve as net 
control station (NCS). Being asked to act as 
NCS at a public service function is an honor 
entrusted only to hams with a demonstrated 
ability to lead, to remain calm and to be scru­
pulously organized. 

Once the operation begins, the NCS is 
coordinator, air traffic contro ller, com­
mander-in-chief and traffic cop of the par­
ticu lar frequency the group is using. The 
NCS generally works from a fi xed location. 
Others are deployed at strategic locations: 
fixed, on foot or mobile. If you have enough 
people, it may be more efficient to designate 
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pairs of hams to work together rather than 
spread more people about the site. The crew 
works directly with the event sponsor or 
municipal authorities. The hams' task is 
easy: They simply communicate. They don ' t 
make vital decisions, issue commands or 
furni sh aid or advice. 

Stick to Your Duties 

Unless they also happen to be tra ined 
emergency volunteers or professionals­
many police officers, firefighters, EMTs and 
others are hams- the amateurs' responsibi 1-
ity is to stay out of the way and act as a 
medium for communications. Don ' t let your 
enthusiasm interfere with your judgment; if 
you' re not the best person to report on a 
matter, yield lo someone with a better van­
tage point. 

Unless you are fully briefed and autho­
rized to do so, don't give answers or dis­
pense advice about an event to spectators or 
participants. There should be authorized 
event workers stationed where needed, and 
questions should be referred to them. It 's not 
up to you to tell runners that refreshments 
are available at the staging point, for 
example, even if you overhear race officials 
saying so. Don 't try to second-guess proce­
dures; a ham radio operator should not inter­
pret rules or di recc participants to go to a 
particular spot unless the event officials have 
requested that you do so for safety reasons. 

You ' re not allowed to provide "news 
coverage," either. Make it clear to event of­
ficials that you cannot respond to requests to 
report race-position inquiries, parade 
progress or descriptions of the action, except 
as it benefits the safety of participants and 
the public. Make sure your role is clearly 
understood before you begin. 

Be Prepared 

Your goal is to fulfill a need by helping 
to safeguard participants and spectators at 
an event. You' ll gain valuable experience in 
case you' re ever needed in an emergency. 

You also want to take advantage of a golden 
opportuni ty to showcase Amateur Radio at 
its best, serving your community and per­
forming with dignity. Event organizers, par­
ticipants, spectators, neighbors, the news 
media, public safety authorities and others 
are watching you. Remember the people lis­
tening on scanners. Common sense and plan­
ning will help ensure that you perform mas­
terfully. 

When you offer your services to a 
nonham group, here are some DOs and 
DON'Ts to keep in mind: 

DO ... 

0 Know your capabilities and limits 
(equipment and people). 

0 Present a professional image, in man­
ner and physical appearance. Wear a name/ 
call sign badge, identifying cap, shirt or 
jacket, carry QSL cards or business cards 
and bring a few brochures about your club or 
Amateur Radio 10 hand out to interested 
bystanders. 

0 Show up on time and ready to work. 
0 Transmit on ly when necessary. 
0 Carry snacks and water (the sponsors 

may offer refreshments, but don't mooch). 
0 Schedule breaks for operators during 

long events. 
0 Dress appropriately and carry an um­

brella, hat, sunblock, jacket or other neces­
sities to protect yourself and your rig from 
the elements. Wear comfortable shoes and 
socks (tight shoes can spoil a parade patrol). 

0 Make a checklist of items to bring 
along (batteries, connectors, tools, flash-

The FCC's Views: Business Communications 

When you studied for your license, you may have been told that all 
forms of business communications were prohibited. There have been 
recent changes that permit amateurs to decide for themselves what they 
want transmitted through their stations, with certain constraints. 

On September 13, 1993, the FCC relaxed the business rules. Certain 
previously prohibited practices were specifically written into the rules. 
These new rules permit greater flexibility for amateur stations in their 
public service and personal communications without altering the basic 
purpose of the Amateur Radio service. The newly revised Section 97.113 
is a response to the increasing communications needs of amateurs and to 
changes in technology that lessen the potential for abuse. 

Several points to remember: Amateurs can't be paid to provide 
communications; Communications for the benefit of one's employer are 
prohibited; Communications in which the control operator or licensee has 
a pecuniary interest are prohibited ; the Amateur Radio service can't be 
regularly substituted for other licensed radio services.-KJ4KB 



light, wrist watch, pocket notepad and pen, gas in the car, compass, 
maps, address book, first-aid kit, insect repellent, etc). Prepare the 
night before. If the car's already loaded, you won't have to rush in 
the morning. 

0 Take notes, if possible, and invite all the volunteer operators 
to join you afterward to analyze your performance and areas where 
improvement is needed. 

0 Share the credit with your fellow hams. 
0 Set an impeccable example for the Amateur Radio service. 
0 [nform your SM or SEC about your activity. The ARRLField 

Organization staff can help you get publicity and see that you get 
credit for your work. 

0 Carry appropriate medical, property and liability insurance 
coverage for volunteers who may be injured or accidentally injure 
someone else, or have radios lost, stolen or damaged. 

0 Have fun! 

DON'T ... 

0 Appear pushy or come across with a know·it·all attitude. 
0 Promise anything you can't deliver. 
0 Answer questions unless you have expl icit permission 

to do so. 
0 Make frivolous or confusing remarks on the air. 
0 Request or even hint that you expect any compensation for 

your work. 
0 Leave your post unless you notify the NCS and receive ac­

knowledgment. 
0 Leave radio equipment lying around unattended. 
0 Pester event organizers for refreshments, T-shirts or other 

special considerations. Arrangements for these things should be 
understood in advance and may not be accepted as "payment" or as 
a condition of offering them the services of amateurs. 

For further details on special-event operation, theSpecial Events 
Co1111111111ica1io11s Manual, the Public Service Communications 
Manual and The FCC Rule Book are available from the ARRL or 
your local dealer. 
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Radio Tips: Six Meters-The HF VHF Band 
The 6-meter band extends from 50 to 54 MHz and is open to 

all amateur I icense classes except Novice. Six meters straddles the 
line between what hams consider to be HF and VHF. With its 
unusual position in the electromagnetic spectrum, 6 meters tends 
to have a split personality. 

When the band is in its "VHF mode," it behaves much like 
2 meters, offering excellent local and regional coverage. With 
modest CW or SSB equipment, small antennas and a decent 
location, you can expect to routinely work stations a few hundred 
miles distant. FM is also popular on 6 meters. Point-to-point 
simplex QSOs are common and repeaters are often available to 
provide coverage over wide areas. 

Occasionally you'll have an opportunity ro take advantage of 
meteor scatter propagation. As the name implies, this involves 
bouncing your signal off the ionized trails of meteors as they 
plunge through the atmosphere. This type of propagation is 
common on 6 meters and not as difficult as it sounds. You don' t 
need to know the trajectory of the meteor and you don't need 
exotic equipment or antennas. Just listen for strong signals that 
seem to suddenly burst out of nowhere. You have to pounce 
quickly! Like the wispy trails themselves, the strong signals soon 
vanish. 

Six-meter signals are also reflected off the polar auroras. This 
unusual mode of propagation can provide excellent VI-IF DX. 
Auroral signals have a distinct, distorted sound that you'll always 
recognize after you've heard it the first time. SSB can be used 
des1>ite the distortion. CW is also very popular. 

Six meters can enter its "HF mode" at virtually any time, but 
it's highly influenced by the seasons and sunspot cycles. Activity 
is highest in the summer and fall, but the band can explode with 

continental or worldwide DX when you least expect it! 
Tropospheric band openings (or simply 1ropo) are the products 

of weather-usually slow-moving bjgh pressure systems. A large 
tropo opening can spread your signal over half the continent, but 
such opportunities are rare on 6 meters. 

When sporadic E (often called "Es" for "E sporadic") comes 
into play, 6 meters really gets cooking! You can expect sporadic E 
on most days during June and July. December and January are 
active months, too. A typical Es band opening will allow you to 
reach most areas of North America with ease. If you Ii ve near the 
East or West Coasts, strong Es openings have the potential to bring 
signals from other continents! 

Sporadic E propagation can last from several minutes to 
several hours. During this time the propagat.ion can shift from one 
geographic area to another. Stay on your toes and monitor the 
band frequen1ly. Automated 6-meter beacons operate 24 hours a 
day. Listen for them and you'll get. a pretty good idea of 6-meter 
band conditions at any given time. (You'll find a listing of 
beacons for all VHF and UHF bands in the ARRL Repea1er 
Directory and Tlie ARRL Operating Manual.) 

When ionospheric propagation is particularly strong, the 
Maximum Usable Frequency (MUF) will reach the 6-meter band. 
Under these conditions, 6 meters behaves much like 10 meters. 
You won't need high power or .sophisticated antennas to work 
choice DX. If the propagation path is carrying your signal into 
Europe, 10 watts is almost as good as 1000 watts. Most 6-meter 
DX is worked on SSB, although CW and even FM repeaters get 
into the act! 

How far can you go on 6 meters? The current distance record 
is over 12,000 miles. Not bad for a VHF bandl-W881MY 
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THE DOCTOR IS IN 
Q Dan Levit, N9HBH , asks, "My near­

est packet bulletin board is more 
than 20 miles away. There's nothing in be­
tween except a few other packeteers. I'm 
using a hand-held rig as my 2-meter packet 
transceiver and its 2-watt signal won't go 
the distance. I can't afford an amplifier 
and power supply. What arc my alterna­
tives? Should I put up a ground plane or 
J-polc antenna?" 

A Considering your low output power, 
nei ther a ground plane nor a J-pole . 

are I ikely to do the job at low heights unless 
you or the PBBS are in an exceptionally 
good location . Instead, consider a llirec­
tio11al antenna, such as a 2-meter Yagi or 
quad. Small VHF directional aniennas are 
no! expensive. In fact, new 2-meter beams 
can be purchased for Jess than $60. Shop at 
some local hamfests and you' II probably 
find used antennas for much less. Or, try 
building one-it's a good first-time con­
struction project. 

If you ' re only interested in working the 
bulletin board, you don't need a rotator. Just 
install the antenna and point it at the station. 
Use low-loss coaxiaJ cable such as Belden 
9913 , 8214 or equivalent. You can' t afford 
to waste your hand-held rig' s signal in feed-
1 ine losses. 

Another alternative is to use the other 
packet-active hams as digipeaters. Virtually 
every terminal node controller (TNC) has 
the capability to relay packets fro m other 
stations. This means that any ham can act as 
a relay for another. Monitor the bulletin 
board frequency and note the call signs of 
other stations that are using the system. If 
they can reach the PBBS with liule trouble, 
they must be using better antennas, more 
output power or both. Perhaps you can share 
their superior hardware! Try to connect to 
lhe system using the following command: 

CONNECT <PBBS call sign> VIA <relay 
station call sign> 

With luck, the designated relay station 
will hear your packets and pass them along 
to the PBBS. If you establish a connection to 
the PBBS, the station wi ll continue to act as 
the relay. Unless the operator is paying close 
attention to his equipment, he may not even 
notice that you' re using his packet station 
as a digipeater! 

The obvious problem with this approach 
is that your relay station may leave the air 
unexpectedly. lfyou plan on using thePBBS 
often, consider contacting some of the local 
packeteers and making arrangements to use 
them as relays on a regular basis. 

Q J ' m having a problem with my VGA 
computer monitor. The images on 

the screen jitter constantly.] took it in for 
service, but they told me there was nothing 
wrong with it! I thought that RF might be 
getting into the monitor, but the jumping 
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and jittering is present even when I'm not 
transmitting. What could cause this? 

A lfyou ' veeliminated Rf as the culprit , 
I'd suggest that you look for strong 

magnetic fie lds nearby. They may be inter­
fering with the deflection of the electron 
beam in the CRT, causing it to "j iiter" as you 
describe. 

Turn everything on and wait for the im­
age to start jumping. Now, switch off each 
piece of equipment and keep your eye on the 
monitor as you do so. Does the jittering stop 
when a particular device is switched off? If 
so, you may have found your villain. Try 
moving it farther away from your monitor 
and see if the jictering continues. 

Update: The reader repJjes, "I found it! 
The culprit was my 15-amp de power sup­
ply. I recently moved it closer to my com­
puter monitor when J rearranged my station. 
It was sittingjust six inches from the screen. 
When I switched it off, the j ittering slopped 
instantly. 1 moved it to the opposite end of 
my desk and haven't had a problem since! " 

Q A rcllow on the local repeater told 
me that I'm operating illegally bc­

c.ause the music from my car radio is au­
dible in the background. Is he right'? 

A Hyou interpret FCC rules liternlly, he 
is correct. Part 97 rules forbid the 

transmission of nrnsic on Amateur Radio fre­
quencies. However, the issue of intent is 
critical. In your case, you were unaware that 
your car radio could be heard in the back­
ground. This constitutes an 1111ime11rio11al 
transmission of music. Although the FCC 
won't penalize you, good Amateur Radio 
practice dictates that you should 1urn down 
your car radio when you're operating. 

There are situations where you cannot 
squelch the music. For example, if you're 
operating a special-event station al the 
county fair, the music from a nearby band 
may be audible whenever you transmit. Once 
again, you ' re not transmitting this music in­
tentionally. It just happens to be presem in 
the background and is unavoidable. This is 
not the kind of si tuation the rules were meant 
to address. 

As an interesting footnote, did you know 
that there was a time when hams were al­
lowed to transmit music? In the beginning, 
there were no restrictions whatsoever on the 
material hams could transmit. Many early 
radiotelephone enthusiasts sent music to 
each other regularly. This practice soon got 
out of hand, however, and the government 
intervened. The use of music was restricted 
to short "rest" transmissions, but even this 
didn ' t last long. By the mid-1930s, music 
was banned fro m the Amateur Radio air­
waves entirely. 

Q l was listening to a DX pileup on 
20-meter CW last night. I couldn' t 

believe bow fast those stations were send-

ing! There's no way I can send and receive 
at those speeds. I guess l should confine my 
DX hunting to SSB, 1·ight? 

A Not necessari ly! Some of the stations 
you heard can indeed copy high-speed 

CW with little difficulty. Many of the 
others, however, are merely listening for 
the standard exchange- which is easy to 
decipher once you ' ve heard it several times. 
Let's say your call sign is NlBKE. If the 
DX station (for example, 5U7M) hears you, 
the exchange might go something like this: 

N1BKE 5NN 

(The DX station replies with your call sign 
and a signal report "N" is short for "9" when 
a numeral is expected.) 

TU 5NN N1BKE 

(You reply with a TU, signal report and call 
sign.) 

TU DE 5U7M 

(He' s now ready for other callers.) 

If you listened to exchanges like this 
many times, you'd finally understand the 
format the DX station was using. It doesn't 
take Jong to figure out the DX station's call 
sign, either. After 1he DX scation compleies 
an exchange, start throwing out your call 
sign as fast as you can send it, on the fre­
quency where he's listening. Don' t worry 
about hearing your own call sign in the DX 
station's reply. You'd be surprised how well 
you can recognize your own call sign- even 
at high speeds. Be prepared to hammer out a 
quick response when he calls you. Don ' t 
bother with your name, location and so on. 
Just follow the formac he has established. 

If you' re using an electronic keyer with 
memory features, you can preprogram the 
entire exchange! Use one memory slot for 
your call sign. Program another to send the 
ex.pected response. Set the keying speed to 
match the DX station, and start sending your 
call sign. When the DX station answers, all 
you have to do is press the appropriate but­
ton to send the reply. 

While many hams use their electronic 
keyers in this fashion, there's no substitute 
for being able to copy high-speed CW au 
nazural. 

DO YOU HAVE A PROB LEM? ASK THE 
DOCTOR! SEND YOUR QUESTIONS (NO 
TELEPHONE CALLS, PLEASE) TO: 
"THE DOCT OR," ARRL, 225 MAIN ST, 
NEWINGTON, CT 06 1 1 1 . 



Build a Portable 
Groundplane Antenna 
By Zack Lau , KHGCP/1 

ARAL Laboratory Engineer 

T 
he rubber ducky antennas common on hand-held VHF 
and UHF transceivers work fine in many situations. 
That 's no surprise, considering that repeaters generally 
reside high and in the clear so you and your hand-held 

don't have to! Sometimes, though, you need a more efficient 
antenna that's just as portable as a hand-held. Here's one: A 
simple groundplane antenna you can build-for 146, 223 or 
440 MHz-in no time flat. It features wire-end loops for safety 
(sharp, straight wires are hazardous) and convenience (the top 
loop lets you hang it off high objects for best performance). 

What You Need to Build One 
All you'l l need are wire (single-conductor, no. 12 THHN), 

solder and a female coax j ack for the connector series of your 
choice. Many hardware stores sell THHN wire-that is, thermal­
insulation, solid-copper house wire-by the foot. Get 7 
feet of wire for a 146-MHz antenna. 5 feet of wire for a 
223-M Hz antenna, or 3 feet of wire for a 440-MHz 
antenna. 

The only tools you need are a I 00-watt soldering iron 
or gun; a yards tick, long ruler or tape measure; a pair of 
wi re cutters; a 1/i~ i nch-diameter form for bending the wire 
loops (a section of hardwood dowel or metal tubing works 
fin e), and a l'ile (for smoothing rough cut-wire edges and 
fili ng the coax jack for soldering). You may also find a 
sharp knife useful for removing the T HHN's insulation. 

Building It 

To build a 146-MHz antenna, cut three 24%-inch pieces 
from the w ire you bought. To build a 223-M Hz antenna, cut 
three 17%-inch pieces. To build a 440-MHz antenna, cut 
three I 0%-inch pieces. 

The photos show how to build the antenna, but they may 
not commu nicate why the cut lengths I prescribe are some­
what longer than the finished antenna's wires. Herc's why: 
The extra wire allows you to bend and shape the loops 
by hand. The half-inch-diameter loop form helps 
you form the loops easily. 

Make the End Loops First 

What's a Ground plane'! 

This article emphasizes how to build and adjust a 
groundplane antenna for better communication at 146, 223 
or 440 MHz. You can find out the technical details of how 
groundplane antennas work in Chapter 2 of The ARRL 
Antenna Book, available from your dealer and The ARAL 
Bookshelf.-WJ1Z 

the loop and close it- r ight up agai nst the wire insulation- with 
a two-turn twist as shown in the bottommost example in Fig I. 
Cut off the excess wire (about 1/i inch). Solder the two-turn twist. 
Do this for each of the antenna's three wires. 

A11ach the Vertical Wire to the Coax-Jack Cemer Pin 

Strip exactly 3 inches of insulation from the unloopedend 
of one of your wires and fo llow the s teps shown in Fig 2. 
Solder the wire to the connector center conductor. (Solder­
ing the wi re to a coaxial-jack's center pi n takes considerable 
heat. A 700- to 750 °F iron with a large tip, used in a drafl­
free room, works best. Don' t try to do the job with an iron 
rated at less than I 00 watts.) Cut off the extra wire (about 
Yi inch). 

A1taclli11g the Lower Wires to the Connector Flange 

Strip exactly 3 inches of insulation from the unlooped 
e nds of the remaining two wires. Loop their stripped ends­
right up to the insulation-through opposing mounting 
holes on the connector flange. Solder them to the connec­
tor. (You may need to file the connector flange to get it to 
take solder better.) Cut off the excess wire (about 2Y.: inches 

per wire). This completes construction. 

Ad.justing the Antenna for Best Performance 
Bend the antenna's two lower wires to form 

Form an end loop on each wire as 
shown in Fig l . Strip exactly 4 
inches of insulation from the 
wire. Using your \12-inch­
diametcr form, bend 

Need a better 
antenna for your 
hand·held radio? 

120° angles with the vertical wire. (No, 
you don't need a protractor: Just posi­

tion the wires so they just about 
trisect a circle.) If you have no 

means of measuring SWR 
at your antenna's oper-

at ing frequency , 
stop adjustment 

Here's the answer. 
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Fig 1- Making loops on the antenna wires requires that you 
remove exactly 4 inches of insulation from each. Stripping 
THHN insulation is easier if you remove its clear plastic 
jacket first. 

here and start enjoying your antenna! Every hand-held I know 
of should produce ample RF output into the impedance repre­
sented by the antenna and its feed line . 

Adjusting the antenna for min imum SWR is worth doing if 
you have an SWR meter or reflected-power indicator that works 
at your frequency of interest. Connect the meter in line between 
your hand-held and the antenna. Between short, identified test 
transmissions-on a simplex frequency-to check the SWR, 
adjust the angle between the lower wires and the vertical wire 
for n1inimum SWR (or reflected power). (You can also adjust 
the antenna by changing the length of its wires, but you shouldn't 
have to do this to obtain an acceptable SWR.) Before consider­
ing the job done, test the antenna in the clear to be sure your 
adjustments still play. (Nearby objects can detune an antenna.) 

Plug and P lay 

As you use the groundplane, keep in mind that its coax­
connector's center pin wasn't made to bear weight and may 
break if stressed too much. Barring that, your groundplane 
should require no maintenance at all. 

There you go: You may not have built a monument to radio 
science, but you've home-constructed a portable ant~nna that' II 
get much more mileage from your hand-held than its stock rub­
ber ducky! Who said useful ham gear has to be hard or expen­
sive to build? 
22 
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Fig 2-Remove exactly 3 inches of insulation to attach the 
vertical wire to the coax-connector center pin. This photo 
shows an S0-239 (UHF-series) jack; the title photo shows a 
BNC jack. Use whatever your application requires. 

Radio Tips: Bending Dipoles 
The classic image of a dipole is a length of straight 

wire hanging horizontally between two supports. Does 
it always have to be this way? The short answer is no. 

Dipoles for any HF band can be bent in a number of 
different ways according to the amount of space you 
have available. You may need to trim or lengthen your 
bent dipole to get it to resonate on the desired band. 
For multiband operation , put up a dipole for the lowest 
frequency possible and use an antenna tuner to "force 
feed" it on other bands. ff you're using an open-wire 
feed line or good-quality coaxial cable (such as RG-
213), SWR is of little importance. Adjust the antenna 
tuner for a 1: 1 SWR indication and your transceiver 
will be happy. 

Don't worry if your dipole doesn ' t match the 
drawings you see in the antenna books. Put up as much 
wire as possible-whether it's horizontal, vertical or 
zig-zag. Load it with an antenna tuner and get on the 
air! Don't be afraid to experiment. Try different 
designs until you find one that works best for you. 
- WB8/MY 



Contesting 
By Rus Healy, NJ2L and Brian Battles, WS10 

A 
mateur Radio contests test your ability to work the 
most stations in different geographical areas on the 
most bands during the contest period. Contests give 
you a chance to evaluate your equipment and anten-

nas, and to compare your results with others. In most VHF/UHF 
contests, each contact is worth a certain number of points. You 
multiply your point total by the total number of different grid 
squares (multipliers) to calculate your fina l score. The only re­
strictions in these events are that contacts through repeaters and 
satellites don ' t count, and the national 2-meter FM calling fre­
quency, 146.52 MHz, is off limits for ARRL contest QSOs. SSB 
and CW are the most popular contest modes, but you can have a 
lot of fun with FM, too! During the firs t hour or two of a VHF/ 
UHF contest, contacts may come fast and furious. Then the pace 
s lows as operators prowl the bands looking for new stations. 

Who Can Enter? 
Most VHF/UHF contests are open to any licensed amateur 

who wants to participate. The ARRL sponsors the major VHF/ 
UHF contests (see Table 1) and specific rules, descriptions of the 
different categories, and entry forms are avai lable free f rom 
ARRL Headquarters. You don't have to be an ARRL Member to 
participate in these contests, nor are you required to submit your 
completed logs, although doing so helps the ARRL Contest 
Branch verify contacts that others claim. VHF/UHF contes ts 
feature a variety of categories among which you can choose. For 
single operators (those operating without assistance), entry 
classes in the ARRL contests include all-band, single-band, QRP 
portable and one for rovers (those who operate from more than 
one grid square during the contest). The ARRL Operating 
Manual is a good source of information on selecting an entry 
category and what it takes to go QRP portable or roving to dif­
ferent grid squares during a contest. 

When and Why? 

ARRL VHF/Ul-I F contests are held throughout the year, with 

Jim Kelly, N3BFL, with Gene Marcus, W3PM, logging, 
operates 2-meter SSB during Field Day. 

emphasis on the warmer months to encourage hilltop operation 
during favorable weather. Outside of that, the ARRL VHF/UHF 
contes t program is designed to take advantage of propagation 
enhancements that usually occur at certain times of the year. For 
instance, the June VHF QSO Party almost always occurs during 
periods of excellent sporadic-E propagation, giving you an 
opportunity to enjoy long-dis tance contacts on 6 and 2 meters. In 
fact, the first documented sporadic-E contact on the 222-MHz 

. band was made during a June VHF QSO Party. As shown in 
Table l , the major VHF/UHF contests consist of the January 
Sweepstakes (SS), June and September VHF QSO Parties, the 
CQ Worldwide VHF contest, August UHF Contest and the 
VHF/UHF Spring Sprints. Except for the Sprints, these events 
each encompass many bands. The January SS and June and 
September QSO Parties are the most popular, and each permits 
activity on SSB, CW and FM on all amateur frequ encies from 
50 MHz on up. The UHF Contest is s lightly diffei·ent than the 
other events because only contacts on the 222-MHz and higher 
bands are allowed for contes t credit. The Spring Spri nts are 
single-band, four-hour contests held over a several-week-long 
period. These short contests provide super opportunities to try 
out new locations or pieces of equipment. 

Contest Operating 
As in all Amateur Radio contests, tbere's a standard excbange 

of information between stations. Jn many cases, the exchange 
consists of your grid square location and a signal report. (see 
"Radio Tips: What's Your Grid?") You can hunt for stations to 
call or find a clear frequency and call "CQ" yourself. 

Check the contest rules ahead of time to make sure you know 
the exchange requirements. Some contests, for example, require 
that you give each person a contact number beginning witb 001. 
Your first contact would be 00 I , your second 002, your fifteenth 
015 and so on. 

Being There 

You' ll find lots of 6- and 2-meter activity during VHF con­
tests. On SSB, mos1· stations s tay near the calling frequencies of 
50.125, 50.20, 144.20, 222.10 and 432.10. On CW, look between 
80 and 100 kHz above 50, .144, 222 and 432 MHz. (Six meters 
offers less CW activity than the other VHF/UHF bands.) On FM 
check the recognized simplex frequencies: 

Table 1 
Major VHF Contests 
Contest 
Sweepstakes 

Spring Sprints 
June VHF QSO Party 
CO Worldwide VHF Contest 
August UHF Contest 
September VHF QSO Party 

Bands 
50 MHz and up 

One per band 
50 MHz and up 
50 MHz and up 
222 MHz and up 
50 MHz and up 

When 

Varies according to 
Super Bowl date 

April/May 
2nd full weekend 
July 
1st full weekend 
2nd full weekend 
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Where were you during the last VHF/UHF contest? Did you 
miss the ARRL Spring Sprints in April and May? The ARRL 
UHF Contest in August? The September VHF QSO Pany? Will 
you be ready for the January VHF Sweepstakes? 

The standard answers are, '' I'm not a contester," ''I don ' t have 
an all-mode rig for those bands," or " T don' t have time to stay on 
the air all those hours." Fortunately, none of these standard an­
swers are valid reasons to ignore the events. You may say, "The 
only ham radio activities I like are handling traffic and chatting 
with friends on the local repeater." It"s funny how that's not 
much differem from operating in a VHF contest. 

"I'm Not a Contester" 

Who is? Only a person who elects to participate in a contest. 
And even then, you aren' t really known as a contester by anyone 
else unless you submit an entry log. If your mai n interest is 
ragchewing, helping wi th public service activi ties, organizing 
emergency communications or handling traffic on the local re­
peater, you can also have fun by tryi ng your hand at a VHF/UHF 
contest. Making a coniact is easy. You simply exchange your call 
sign and grid square. Unl ike the big HF 

" I Never Hear Anyone Using FM During Contests !" 

If no one e lse is call ing "CQ Contest," you may as well do it. 
You'd be surprised at how many others might pop out of the 
woodwork to make a QSO. An almost foo lproof strategy is to 
recruit your friends and members of your club in advance to join 
you to give each other contacts. This can lead to hundreds of 
"easy" points and give you r contest log a shot in the arm. Other 
hams you convince to try it may also become regular contesters, 
too. and perhaps you can form the nucleus of your own team. (As 
an added incentive. if you can get 25 people you know tO get on 
the ai r during the ARRL September VHF Sweepstakes, and each 
of you works everyone else, you' ll all be eligible for participa­
tion pins!) If you want to make it easier to convince friends or 
club members to participate, ask them to call or listen on a par­
ticular frequency al the top of each hour from, say, I PM to 6 PM. 
That way, they' ll be more likely to fi nd someone and make a 
contact or two. rather than randomly turning on the rig, hearing 
nothing and giving up. There are well-known freq uencies to go 
hunting on: Try the fo llowing freq uencies: 144.9-1 45.0, 146.49, 
146.55, 146.58, 147.42, 147.45 , 147.48, 147.51 , 147.54, 147.57; 

223.50; and 446.0 MHz. Don' t use the 
.... contests, a VHF/UHF cont.est QSO can 

be much more leisurely. There's rarely 
any QRM to fi ght, and because there are 
fewer stations in range, there isn' t the 
frantic pace HF contesters must main­
tain. Some of the best contesters come 
from the ranks of traffic handlers, which 
makes sense because contest operation 
requires the ability 10 copy the other sta­
tion accurately and efficiently. 

Dive into a sea 
2-mcler national simplex frequency, 
146.52 MHz, for calli ng or soliciting 
contacts. 

" What's in it for Me?" 

of operating Contests put a lot of hams on the air. 
The FM simplex frequenc ies that may be 
normally quiet most of the time will usu­
ally be fai rly busy. You' ll get a better 
idea of how effecti vely your station 
functio ns, what kind of range your sta­
tion is capable of spanning, how propa­
gation and seasonal conditions affect 
your station. and what neighboring sta­
tions you can hear.1 You might get your 
call sign or your club's name into lhe 
contest results write-up in QST. In some 
Sections with a smaller active ham popu­
lation, your modest effort could even 
earn a certificate or plaque for yourself 
or a cl ub gavel for your c lub! You can 
make new friends on the air who prob­

excitement. 
"I Don ' t Have an SSB or CW Rig" Once you have 

You don't need one. Every ARRL 
VHF/UHF contest lets participants use 
FM. You simply can·1 use repeaiers. 
There aren' t any special multipliers for 
working DX stations or havi ng a I 000-W 
amplifier feeding a stacked array of 
Yagis. Each FM simplex contact with a 
neighbor is worth j usl. as many points as 
a CW contact with a slllt ion IOOO miles 
away. That hand-held 2-meter FM trans­
ceiver can net you enough points to make 

your license, it's 
not a spectator 

sport! 
"" 

a strong showing in your Section- if you go 10 the trouble of 
using it. How much trouble? Pick a simplex freq uency and listen 
for-or ca ll-"CQ contest." You can even make a multiband 
effort if you have access to one of the new dual-band transceivers 
that have become popular ;rnd affordable in the past few years. 

" I Don ' t Have Time" 

If you plan to be on the air at all over a contest weekend, you 
have time to join the fun . Simply exchange the necessary infor­
mation and write it in a log. There·s no min imum number of 
operating hours or contacts you have to make. no bonus points 
for siaying awake all night. no special awards or certificates for 
climbing Pike's Peak or Mt McKinley, operating from a sub­
marine or autogiro, or stand ing on your head. You can takea stab 
at the contest wh ile sitti ng comfortably in your shack, living 
room or car for an hour or two. Grab a snack and a mug of coffee 
or hot chocolate. a couple of penci ls and a log sheet. If you don't 
have a contest log. use a plain piece of paper. You can always 
copy the info onto a standard log afterwards. if you decide to 
"officially'' enter. If you prefer, boot up a contest logging pro­
gram on your computer and let the silicon do the thinking. You 
can get such software by mail order, by downloading it from 
local telephone BBSs or national online serv ices, or ask for a 
copy fro m almost any contester you know. 1 
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ably don' t live too fa r away. You might discover a propagation 
"opening" and experience the thrill of working someone hun­
dreds of miles away with your hand-held transceiver. You' ll band 
ou t QSOs for poin t~ to other contest operators. (As a newcomer, 
you' ll quickly learn how welcome you are, because your call 
sign will be very noticeable to regular local VHF/U HF contesters 
who may be frustrated by always heari ng the same bunch of 
stations during every contest. ) Most important. it's almost cer­
tain that you' ll have Fun. 

Notes 
1 Excellent computer contest-logging programs are readily available and 

inexpensive. If you have a modem, but don't know where to start 
looking for contesting software, try the ARAL HO BBS (203·594-03~6) 
or such commercial online services as CompuServe, NVN, America 
Online, GEnie, Prodigy, etc. Conte~ting software is a~so available 
from commercial vendors that advertise 1n OST. the Nat1onal Contest 
Journal and other ham magazines. 

2rve been astonished by the possibilities of long-distance comf!'lunica­
tions on 2·meter FM. For example, there was a band open111g one 
evening not long ago when I made simplex contacts fro_m my home in 
Connecticut with stations in Cape Hatteras and 111 Maine, and I was 
even called by a station In Panama City, Florida(!), although I couldn't 
complete a two-way QSO with that station. I wasn't using an exotic_ rig, 
antenna, power amplifier or preamp: my trusty hand,-held transceiver 
(about 8 W output) was feeding a 5/e-wavelength whip antenna on top 
of the chimney of a two-story house.- WS10 



Radio Tips: What's Your Grid? 
One of the first things you'll notice when you 

tune the low end of any VHF band is that most 
QSOs include an exchange of grid squares. Grid 
squares are a shorthand means of describing your 
general location anywhere on Earth. (For example, 
instead of trying to tell distant stations that, "I'm 
in Canton, New York," I tell them, "I'm in grid 
square FN24kp." It sounds strange, but FN24kp is 
a lot easier to locate on a map than a small town.) 
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Grid squares are coded with a 2-letter/2number/ 
2-letter code (such as FN24kp). This handy designator 
uniquely identifies the grid square and your exact 
location in latitude and longitude; no two have the 
same identifying code. There are several ways to find 
out your own grid square identifier. The ARRL offers a 
grid-square map o:f North America, a World Grid 
Locator Atlas and a program for PC-compatible 
computers (GRIDLOC). - Mike Owen, W9IP 
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The ARRL Grid Locator Map. You can use a map like this to determine your present grid location and the grid 
locations of other stations. You can get your own copy of this map for the wall of your shack from ARRL HQ. 

For the Ham on the go ... 
T he North American 

Ropoater Atlas is just 
the book that every ham 
needs! Whether you are 
heading out on a busi· 
ness trip, touring the 
country in your RV, or just 
find yourself on a trip to 
unfamiliar territory, this 
book will help keep you in 
touch with nearby repeat· 
ers. You'll be reaching for 
this book as soon as the 
repeater you're tuned to 
gets "scratchy.' Inside 
you'll find: repeater maps 
tor every US state, every 
Canadian province. 
Mexico, Central America. 

and tho Caribbean: street maps showing repeater fre­
quencies for most US metropolitan areas; repeater 
listings for 10 meters, 2 meters, 220 MHz, 440 MHz, 900 
MHz, and 1.2 GHz; and more. 1995-1996 ed. See 
publications catalog elsewhere in this issue for ordering 
information. Order #5072 $10. 

Congratulations on Your New License! 
The Callsign License Plaque is the perfect way to show it off! 
Display your Ham License with pride and meet FCC station requirements Sec. 97.3 

- Your call displayed In Iorgo 21
' losor·cut letter·s 

- letters can be upgrodod whon you do! 
- Handsome dark w ood onhtlnccs your shack 
- Clear plexl-glass cover protoct your license 
- Handfinished with two conts oi clonr gloss 
• All mounting h<irdworo lncludod 
• Aeward yourself or o frlond··Wo'll ship direct 
- Satisfeaction Guarantood l 

·-·-·········w0·a150.ait0;::·:········ 
Desktop Call Signs! 

'My pl<lquo iS ·very oleo!! I 'eally 11J.:o 
lhe cenlerplece my plaquo ... lhrmks for 

•Thh Is ex<tttly what 1 

of my shack· I.ho flno pioco ol wor$t;~ 
• K06KU • AD4RP 

:;·~,~~~~ ':~~~~~· ~ The Desktop Callsign is custom-cut 
• ALlLZ l from 3/4 • thick alder and stands 

Send Check or MO Today/ 

Only $21.95 :;:!~ ~.~: 

'Fl)bu1ou$ ; anywhere. Your call is displayed In 
Crntt.smanshipr ; large 2' tall letters. Clear gloss finish 

• N2XP/;f ; accents beautiful wood gra:n. 
; Makes a great gift or for yourse/11 
; Get Your Call Today! 
~ Only $9.00 (Pos1age Pak!) @ PO Box 372, Enterprise, UT 84725 {800) 573·7388 

e-mail :kb7vrd@aol.com, tnternet:www.vcnet.com/sa 



DXing with 2-Meter Packet Mail 
By Presley Smith, N5VGC 

5727 Bent Creek Tr 
Dallas, TX 75252-2620 

S 
uddcnly, yo. u find yourself wi1h a new license that lets 
you explore the world above 30 MHz and you say to 
yourself, "Is there any way I can enjoy some interna­
tional (DX) contacts up here?" On the VHF and UHF 

bands. sa1el li1es are your best bet for li ve, real-time DXing. Bui is 
there an ailcrnative? 

Certainly ! If you don' t mind waiting several days or weeks for a 
reply from another station , 
why not try DXing via packet 
mail'? T here are hams all over 
the world waiting to exchange 
mail with you. Imagine check­
ing in10 your local packet bul­
letin board (PB BS) and find­
ing a dozen messages f'rom 
hams in the UK, Italy, 
Germany. Japan, Argentina or 
wherever' All it takes is a 
basic 1n1cket radio station and 
a li1tle patience. 

-~-• 

frequencies used by local PBBSs or go exploring with your TNC 
some evening. A PBBS is a kind of clearinghouse for the bulletins 
and mail that flows through the global packet network. They: re easy 
to spot by watching for transmissions that contain lists of cal l signs 
and "subject" lines. 

Choose a PBBS that you can reach without much difficulty. When 
you check in for the first time, you 'll probably need to regi ster as a 

new user. Thi s usually in­
volves answering a few ques­
tions, such as your name, sta­
tion location and so on. When 
you' re registered with a 
PBBS, it becomes your home 
system. 

Getting on the Air 

Let 's ialk about packet ra­
dio equipment (sec Fig I). In 
many cases. you can get started 
with an old data terminal that 

Computer 
or 

Terminal 

Terminal Node 
Controller, TNC 
(Packet Modem) 

2MFM 
Transceiver 

(or HT) 

To understand how you go 
about sending packet mail, you 
need to know how a liierarclii­
ca/ address is created. When 
you combine your cal l sign 
with the cal l sign of your home 
PBBS, you produce an address 
that's unique in 1he world. If I 
sign on to the N5AUX PBBS 
herein Dal las and register with 
my call sign, N5YGC, N5AUX 
becomes my home PBBS. Now 

Fig 1- The components of a basic packet station. 

you can find for sale at a larger hamfest flea marke1. Despite its 
appearance. a terminal is not a computer. It's simply a device tha1 
allows you to communicate with a computer- whether that com­
puter is a big mainframe system or a tiny microprocessor. 

Terminals are popular wilh some hams because they' re inexpen­
sive on 1he used market. On the other hand. owning a computer has 
many advantages. With a computer you can use sophisticated soft­
ware that will make your packet operati ng more enjoyable. Even a 
used computer will do the job. If you shop carefully, you can find 
one for $200 or less- sometimes much less ! 

The heart of your packet sta1ion is 1he Terminal Node Controller, 
or TNC. The TNC takes data from your computer or terminal and 
assembles it into packets for transmission over che airwaves. 11 also 
accep1s signals from your radio and converts them back into infor­
mation you can read on your screen. There are many types ofTNCs 
available- too many to discuss here. QSTreviewed several popular 
models in the December 1993 issue ( QST Compares: Packet TN Cs, 
page 80). 

The radio is the easiest pan of your station. Just about any 
2-meter FM transceiver will work ror 1200 bit/s. packet. This in ­
cludes popular hand-held transceivers. Your TNC connects to 1he 
microphone jack and the recei ve-audio output (external speaker) 
jack. Your TNC manual wi ll offer ad vice on how to w ire it 10 your 
radio and your computer. For adcli1ional information on selling up 
a packet station-and packet operating in general-pick up a copy 
of the ARRL' s Your Packer Co111pa11io11. 

I srnned wi1h a Kantronics KPC-3 TNC. an !COM IC-2AT hancl­
helcl transceiver, and an old terminal that I got for $25 at a sidewalk 
sale. I ran the radio on a power SllJJply that I paid about $25 for, and 
I splurged and got a 1/,.wavelength ground-plane antenna for $ 17 .50 
and mounted icon the roof. I sti ll use 1his system, but I ' ve made a 
few upgrades since then. 

\\/hat 's Your Address'? 

When you gee your packet system assembled and ready to oper­
ate, you first must select a packet bul letin board system as your 
home PBBS. Ask other packeteers in your area for the call signs and 
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my hierarchical address is: 

NSVGC @ NSAUX.#DFW.TX.USA.NA 

Start reading from left to right. You see my cal l sign followed by 
an@ (at) sign, followed by the call sign of my home PBBS. There' s 
an optional city/area desigri ator (preceded by a#), the state abbre­
viation and then the country and area of the world. 

T he packet addresses of DX stations use the same scheme. Here's 
an example for Andy, G0PQY, in England. In the U K, they use 
#1111 , where nn is the area of the country where the PBBS is located. 

.lust as my address is unique. Andy has a unique adi:lress, too. I 
can address a packet message to Andy, send it, and i f his address is 
correct, he should receive it. 

Searching for DX Addresses 

Check into your PBBS and send the following command : 

L> ca 
This tells the PBBS to send you a list of every message on the 



system tbat has "CQ" in the "TO:" field. Packet mail DXers often 
address their messages to "CQ" in the hope of attracting the atten-
tion of others. Here's a typical PBBS response: 

Message Choice - [*] 
Msg # TSL Size To @BBS From DatefTlme Subject 
29102 BS 429 ca @WW VK3USB 0525(1334 CQ.CQ From 

Australia! 
28973 BS 987 ca @WW F6GPM 0523(2011 ca FROM 

FRANCE! 
28842 BS 895 ca @WW 4Z9CHB 052011925 ·ca ca asL, 

PSE • 
28684 BS 751 ca @WW GUOGWJ 052211408 ···ca 

EVERYONE 

In addition to CQs, some hams use the ALL@WW address for 
messages, although "ALL" isn' t a good idea for an address; any­
thing more descriptive helps other PBBS users determine which 
messages to read. Many times you' ll find the "CQ" in their message 
titles. To see a list of messages addressed to ALL, for example, send 
the following command: 
L> ALL 

Here's what you' 11 probably see: 

Msg# TSL Size To @BBS From DatefTlme Subject 
54753 BS 2691 ALL @WW DJ8KI 0825(1522 >>CO from 

GERMANY« 
54751 BS 1113 ALL @WW IK1aLD 082712128 FROM TURIN 

UNIVERSITY 
54750 BS 1387 ALL @WW EB4AFG 082511840 ca 

CALIFORNIA 
54619 BS 792 ALL @WW KD6TKS 0827(2004 WANTED-

PACKET 
FRIENDS 

54581 BS 2744 ALL @WW ON1BRS 082912122 CQ-WW 
54568 BS 1070 ALL @WW G1VWB 083111012 ca ca FROM 

THE UK 
54016 BS 1113 ALL @WW 2EOAAB 0819(2004 ca DE DAVE 

When you find a CQ, you can read it and respond to it. 

Answering a CQ 

Let's assume that you' ve fo und a CQ bulletin. How do you re­
spond? The first st.ep is to read the message and write down the DX 
packeteer' s address. For example: 

From : 4Z9CHB 
To : ca @ww 
Type/status : BS 
Date/time : 20-May 19:25 
Bid : 9695_4X4HF 
Message # : 28842 
Title : ••• ca ca asL, PSE ••• 
Path: !W51FPl4X4HFI 
Hi I 
My name is Ohad and my a TH is Hai fa in the northern part of 
Israel. My arH locator Is KM72MT. 
I collect asL cards from all over the world. 
I would like to have yours. 
If you don't have one, a postcard with a view of your aTH will 
be great. 
You can send it via the bureau or directly. 
My address: Ohad Miller, 4Z9CHB 

12 Ha'ari St 
Haifa 33190 
Israel 

73 and shalom de Ohad, 4Z9CHB @ 4X4HF.ISR.MDLE 
========== End of message #28842 ========== 

If you look carefully, you' ll see Ohad's address in the second-to­
last line: 

4Z9CHB @ 4X4HF.ISR.MDLE 

To reply, send the SP (send personal) command (or SR on some 
PBBSs). The PBBS wi II ask you for the subject and text. Enter a brief 
subject line and then proceed with your message (keep it short). End 
it with Ctrl-Z or /EX on a line by itself. 
SP 4Z9CHB @ 4X4HF.ISR.MDLE 
Response to your ca 

Hello, Ohad. This is Presley, NSVGC, from Dallas, Texas, 
responding to your CQ message. Dallas is a big city in Texas 
and there are lots of hams in Dallas on packet. I'd like to know 
more about your family in Israel and will tell you more about my 
family in Dallas. I 'd also be interested in exchanging aSL cards 
with you. I will look forward to a message from you. 
73, Presley, NSVGC@ NSVGC.#DFW.TX.USA.NA 
/EX 

Always check and recheck the SP line. If the address is wrong, 
your chances of a successful delivery are greatly reduced Uust as if 
your antenna didn' t work!). Don't forget to include your return 
address in. the body of the packet message. Sometimes addresses on 
the messages are changed for various reasons by PBBS systems as 
messages are forwarded to their destinations. 

The time it will take for this message to arrive in Israel depends on 
a number of factors. Packet messages are routed in several ways. 
Some are relayed ro forwarding stations via VHF/UHF packet radio 
until they eventually get to an HF station that forwards the message 
to another HF station in a distant place. These HF stations may be 
running packet or they may forward mail using other digital modes, 
such as AMTOR, PacTOR or CLOVER. Many international packet 
messages are also handled by Amateur Radio satelli tes. 

CaUingCQ 
A word of advice: When you send your CQ bulletin, you must be 

willing to answer all the responses you get. If you put out a CQ and 
don' t answer all responses, you create a bad impression among your 
fellow hams. Word travels quickly on the network, so you don't 
want to cultivate a reputation as a person who sends bulletins and 
never responds to replies ! 

To send a CQ, you must send a bulletin targeted to a specific area 
or for worldwide (WW) dis tribution. Connect to your PBBS and use 
the SB (Send Bulletin) command. Here are some examples: 

SB ca @WW 

SB ca@ TEXAS 

SB ca @ GB7ZAA.#34.GBR.EU 

When the PBBS asks for a subject, use CQ as part of the title: 
Ca from Dallas, Texas 

ln the body of your message, tell the reader a bit about yourself 
and incJude your packet address at the end. Remember that English 
may not be the first language of many who wi II read your message, 
so keep your sentences short and simple. 

Just as with live CQs, you may not get the responses you antici­
pate. And responses may be slower than you expect them to be. Be 
patient; a CQ may take several weeks to make it around the world. 

Ha1>piness is a Full Mailbox! 
There are at least I 00 packet-active countries in the world. I've 

made contact with about 70 of them using the information con­
tained in this article. It 's likely that you ' ll find some frustrations 
similar to sending a CQ on HF. (In other words, sometimes you get 
an answer and sometimes you don't!) Even so, packet mail DXing 
works more often than it doesn't. It's a great way to strike up friend­
ships through Amateur Radio. Enjoy! 
Presley Smith, NSVGC, eam etl a Tech11icia11-class license on August 6. 
1991. He wri1es a 111011111/y packe1 radio co/11111n for 1/ie Plano Amateur 
Radio Klub (PARK) news/el/er. He ow11s a11d maintains the packet hub BBS 
for Dallas, Texas. He's mcmager of the Development Software Product 
department at CONVEX Computer Corp in Ricfwrdson, Texas. 
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Try RS-lO andMir! 

P 
sst! Would you like to know a 
secret? Operating through Ama­
teur Radio satellites is a 10 1 easie r 
than you think. Sure, some satel-

lites require specia li zed equipment, but 
there are several birds that are perfect for 
beginners. 

RS 10 

RS- 10 stands For Radio Spu111ik l 0. IL 
was placed in orbit several years ago by the 
former Soviet Union. This powerful satel­
lite is an orbiting SSB/CW repeater. Prom 
its orbital vantage poi nt, RS-10 is able to 
cover a huge amount of real estate! When 
the satellite is passing over the centra l US, 
for example, hams on both coasts can ta lk 
to each other. 

Linear Transponders 

Earthbound FM repeaters listen on one 
freq uency and repeat what they hear on an­
othe r, right? Imagine what would happen if 
your local repeate r could retransmit every­
thing it heard on an entire group of fre-

2-Meter 
Uplink Antenna 

10-Meter 
Downl ink Antenna 

14-- ---il 10-Meter SSB/CW 
Receiver 

Fig 1-A diagram of a typical RS-10 
station. SSB or CW transmissions are 
sent to the satellites on 2 meters. The 
satellite downlink signal can be easily 
monitored on a 10-meter receiver 
connected to a wire dipole. 
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A cheap and 
pain~ess way to 

explore the joys of 
space 

communications! 

By Steve Ford, WBSIMY 
Managing Editor 

quencies? This is exactly the fun ction of a 
linear transponder. 

RS-I O's transponder listens to a portion 
of the 2-me te r band from 145.860 LO 

145.900 MHz (the uplink) and retransmits 
on the 10-meter band fro m 29.360 to 
29.400 MHz (the downlink). In amateur 
satellite language, this uplink/downlink 
combination is known as Mode A. The 
range between the h ighest and lowest up­
link (or downlink) frequenc ies is the 
transponder's passband. 

Assembling your RS-10 Station 

To operate through the RS- I 0 satellite, 
a ll you need is a 2-rneter SSB/CW trans­
mitter and a 10-meter SSB/CW receiver 
(see Fig 1). 

What's that? You say you can receive 
on 10 meters but don't own a 2-meter SSB/ 
CW rig? No problem! You can use your 
2-meter FM transceiver as a CW transmit­
ter. All you have to do is wire a CW key to 
the push-to-ta lk (PTT) pins of your rig 's 
microphone jack (consult your manual , or 
ask a friend to s how you how to do it) . Your 
s ignal may sound a little raw and "chirpy" 
on the downlink, but you ' II be transmitting 
usable CW! This is a great way to try the 
satellite before you invest in an all-mode 
radio. 

Elaborate antennas are definite ly not 
required to work RS- 10. A wire d ipole­
even indoors-is fine for receiv ing the 
IO-meter downlink signal. By the same 
token, a bas ic g roundplane is adequate for 

your 2-mete r uplink. In terms of power, 20 
to 30 wans seems to work well- although 
I've been able to work s tat ions through 
RS-10 with only 2 walls! 

With the wide separation between up­
link and downlink frequ encies, you work 
the RS- I 0 in full duplex. [n other words, 
you hear your own signal on the satell ite 
downlink while you're 1ra11smi11ing! One 
of the great thrill s of operating RS-10 is 
heari ng your own signal coming back to 
you via satel.Lite! 

When you communicate through RS-10 
for the first time, you ' ll no tice that the sig­
nals on the 10-meter downlink seem to 
drift. There's nothing wrong with your 
radio! H's all due to a pesky little problem 
known as Doppler shift. 

The author's 2-meter " EasySat" 
antenna is nothing more than a %-wave 
groundplane attached to his chimney. 
The drooping cable above the roof 
connects to his HF dipole (not 
shown)-a perfectly adequate RS 
downlink antenna for 10 meters. 



The MysLery of !he Sh(fting Signal 

Doppler shi ft is caused by the difference 
in relative motion between you and the 
spacecraft. As it moves toward you, the sig­
nal frequencies in the downlink passband 
gradually decrease. It's the same effect you 
hear when a speeding railroad locomotive 
blares its horn. As it passes your position 
and moves away, the frequency decreases. 
(Keep this in mind the next time you're 
stopped at a crossing. Listen to how the 
locomotive horn sounds before and after it 
reaches the crossing.) 

When I made my firsi RS- I 0 contact on 
CW, T noticed that l had to adjust my 
2-meter transmitter as my downlink fre­
quency began to shift. If the satellite is par­
ticularly busy , it's possible that one con­
versation in progress can actually collide 
with another! As you gai n experience with 
the satellite, you'll discover how to select 
uplink and downlink frequencies that mini­
mize the chances of a collision. 

RS-10 Operating Techniques 

Since the satellite is avai I able for only 
about I 0 or 15 minutes during each pass, 
contacts tend to be brief. Listen around 
29.357 MHz for the CW telemetry beacon. 
As the satellite rises above your horizon, 
this beacon will become louder. 

Tune through the downlink passband 
and listen to the signals. CW operators 
generally congregate in the lower por­
tion of the passband. They transmit 
between 145.860 and 145.875 MHz. The 
satellite repeats their signals between 
29.360 to 29.375 MHz. SSB operators 
transmit from 145.875 to 145.900 MHz 
with their s ignals appearing bet ween 
29.375 and 29.400 MHz. 

If you hear someone cal I ing CQ on SSB, 
note the downlink frequency and quickly 
tune your 2-meter SSB transmiuer accord­
ingly. As you answer the call, adjust your 
uplink signal until you hear your own voice 
on the downlink. You can even do this 
while the other stalion is still calling CQ. 
I've heard some SSB operators adjusting 
their uplink frequency and saying, "Test, 
test, test ... " By using this method they're 
assured of being on-frequency and ready 
to respond when the other station s tops 
calling. Make sure to wear headphones 
when operating SSB lo avoid audio feed­
back! 

Answering a CW cal I is just as easy. As 
soon as you copy the call sign, tune your 
2-meter transmitter to the proper frequency 
and start sending a series of dots. Listen on 
the downlink and adjust your transmitter 
until you hear the tone of your CW signal 
roughly matching the tone of the station 
sending CQ. 

If you ' re using a 2-meter FM rig as your 
CW uplink transminer, you're probably 
limjted to tuning in 5-kHz steps. This makes 
it djfficult for you to tune onto other s ta­
tions when they're calling CQ. In this s itu-

ation, it's often best to s imply stay in one 
place and call CQ yourself. The hams who 
own the more agile radios will come to you! 

RS- I 0 also carries a unique device 
known as a CW ROBOT. When it' s acUve, 
you' ll hear it calling CQ about once per 
minute on 29.403 MHz. To answer a 
ROBOT, your signal nnrst be within its 
2-kHz-wide receive window centered on 
145 .820 MHz. Don't forget to take Doppler 
shift into account when you select your 
uplink frequency! To contact the ROBOT, 
I'd send: 

RS10 DE WBSIMY AR 

With any luck I' II hear this response: 

WBSIMY DE RS10 QSO NR 589 OP 
ROBOT TU FR QSO 73 SK 

The three-digit QSO number (589 in our 
example) is incremented after each contact. 
If the ROBOT only gets part of your call, 
you may hear it send QRZ, QRM or RPT. If 
you're sending too fast or too slowly, it may 
respond with a QRQ (send faster) or QRS 
(send slower). 

The MIR Space Station 
Mir has been occupied by Russian cos­

monauts for several years as a laboratory 
for testing human responses to long-dura­
tion space flights. These studies are impor­
tant for future manned missions to Mars and 
beyond. Cosmonauts who wish to operate 
the Mir Amateur Radio station are assigned 
special call signs (such as U6MIR). If they 
don't already hold Amateur Radio licenses, 
they are tested before lift-off. 

D Computer/Terminal 

Microphone 

2-Meter FM 
Transceiver 

Fig 2- You don't need elaborate 
equipment to work Mir. For packet 
operating, all that's required is a 
computer or data terminal, a packet 
TNC (terminal node controller) and a 
2-meter FM transceiver. If you're 
interested only in voice contacts, all 
you need is a 2·meter FM transceiver 
and a microphone! 

Like the RS-10 satellite, Mir's signal 
is powerful. You'll usually find it on 
145.55 MHz and you won't need sophisti­
cated equipment to hear it- or to be heard. 
Once again, an outside antenna- such as a 
groundplane-works fine. Mir's orbit pro­
vides a couple of good passes each clay for 
most areas. (J ustlast month I listened to Mir 
in my car while driving home from work!) 

Mir on Packet 

The Mir Amateur Radio station uses 
AX.25 packet protocol at a data rate of 
1200 bits per second- the same packet 
format most hams use here on Earth. This 
means you do 11or need a special packet 
TNC to contact the station (see Fig 2). The 
Mir packet station includes a mailbox 
where you can leave messages for the cos­
monauts (or anyone else), and pick up their 
replies. 

The biggest problem with working Mir 
on packer is interference-lots of interfer­
ence! With the signal coverage the space 
station enjoys, you can imagine how many 
hams might be trying to contact 1Wir at the 
same time. This creates pure chaos as far as 
its receiver is concerned. 

If you're able to connect to the mailbox, 
the constant bombardment of signals may 
make it difficult for you to post your mes­
sage before the space station disappears 
below your horizon. Here are a couple of 
tips to improve your chances: 

0 Listen before you start sending con­
nect requests. Monitor a few transmissions 
and make sure you have the correct mail­
box call sign. The call sign changes when­
ever a new crew occupies the station. 

0 Use as much power as you have avail­
able. If there were only a couple of stations 
competing for Mir's receiver, you'd only 
need a couple of watts to have a decent 
chance of connecting. During a normal 
pass, however, there are usually dozens of 
stations blasting out connect requests. The 
stations that pack the bigger punches seem 
to win consistently. 

0 Try connecting during "unpopular" 
hours. If you have the stamina to s it up and 
wait for a late-night pass, you may have a 
better opportu nity to make a connection. 
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Finding the Satellites 

All current Amateur Radio satellites are in non-geostation­
ary orbits. This simply means that the satellites are not in fixed 
positions in the sky from our perspective here on Earth. They 
are like tiny moons, rising and setting rapidly over your local 
horizon. While the satellites zip around the Earth at tremendous 
speeds, the Earth is turning beneath them. The result is that you 
can't rely on satellites to appear in the same places at the same 
times each day. 

Orbital Elements 
So how can you know when a satellite is about to make an 

appearance in your neighborhood? To answer that question you 
need to know the satellite's orbital elements. 

As incomprehensible as it may seem, an orbital element set 
is merely a collection of numbers that describes the movement 
of an object in space. By feeding the numbers into a computer 
program, you can determine exactly where a satellite is (or will 
be) at any time. Don't worry about the definitions of mean 
anomaly, argument of perigee and so on. If you're curious, get a 
copy of the Satellite Experimenter's Handbook1 and you'll learn 
all about those definitions- and more. For the moment, consider 
the words as labels for the numbers that appear beside them. 

Finding the Elements 
There are several sources of orbital elements: 

0 Satellite newsletters2 

0 W1AW RTTY and AMTOR bulletins3 

O Packet bulletin boards 
O Telephone bulletin boards4 

0 AMSAT nets5 

O World Wide Web6 

If you have an HF radio, RTTY capability, a packet TNC, a 
telephone modem or the necessary cash for a subscription, 
you'll always be able to get the latest orbital elements for the 
satellites you want to track. If all else fai ls, there is probably 
someone in your area who has access to the elements. Ask 
around at your next club meeting. 

Using the Elements 
Computers are common in most Amateur Radio 

stations today. If you have a computer in your shack, 
you're in luck! There are many programs on the market 
that will take your orbital elements and produce detailed 
satellite schedules. 

Among other things, the programs tell you when 
satellites will appear above your local horizon and how 
high they will rise in the sky (their elevation), When 
working satellites, the higher the elevation the better. 
Higher elevation means less distance between you and the 
satellite with less signal loss from atmospheric absorption : 

1 The Satellite Experimenter's Handbook is available from your local 
dealer or direct from ARAL HQ. 

2 The AMSAT Journalis included with membership in AM SAT, PO Box 
27, Washington, DC 20044. ($30 per year US, $36 Mexico and 
Canada) 

OSCAR Satellite Report ($29 per year US, $32 Canada) and 
Satellite Operator ($33 per year US, $36 Canada) are available . 
from R. Meyers Communications, PO Box 17108, Fountain Hill, AZ 
85269-7108. 

·3W1AW transmits satellite orbital elements on Tuesdays and Satur­
days at2330 UTC using 45.45-baud Baudot ATTY, 110-baud ASCII 
and Mode B (FEC) AMTOR. Frequencies are 3.625, 7.095, 14.095, 
18.1025, 21.095, 28.095 and 147.555 MHz. 

4Satellite orbital elements may be downloaded from the following 
telephone bulletin boards: 
ARAL BBS-tel 860-594-0306 
Dallas Remote Imaging Group (DRIG)-tel 214-394-7438 

5AMSAT Information Nets: 
Sunday at 1800 UTC on 21.280 and 14.282 MHz 
Tuesday at 2100 Eastern Time on 3.840 MHz 
Tuesday at 2100 Central Time on 3.840 MHz 
Tuesday at 2000 Pacific Time on 3.840 MHz 

6http:/lwww.amsat.org/ 

When you fi na lly connect to the mail­
box, make your message entry short. The 
station will beoutof range before you know 
it and other hams wi ll be waiti ng to try the ir 
luc k. Packet software that perm its users to 
create message fil es in ad vance comes in 
handy for M ir. 

quickly! Keep trying until you hear hi m 
calling you or someone else. I' ve heard of 
hams working Mir while mobi le and some 
claim to have worked Mir wit.h hand-he lds. 
As you might imagine, Mir QSL cards are 
h ighly prized! 

the sidebar, "Fi nd ing the Satelli tes"). 

'Where do I Go from Herc? 
When this art icle was written there were 

ove r a dozen Amateur Radio satellites in 
orbit wi th many more on the way. If the idea 
of communicating with s pacecraft excites 
you, there are lots of opportunities for fun 
and adventure ! Voice Contacts with Mir 

The Mir cosmonauts obvious ly enjoy 
packet, but sometimes they c rave the 
sounds of other human voices. You may be 
waiting for a chance LO connect on packet, 
only to hear them calling CQ ins tead ! 

Talking to Miron FM is much easier than 
connecting to Mir on packet- especially if 
you're using low power and omnidirec­
tional antennas like I am . Work ing Mir is 
pure excitement. You si t wi th microphone 
in hand and wail unt il you hear the cosmo­
naut complete an exchange. At that moment 
you key the mike and say your call sign. 
Now lis ten. No response? Call again 
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The Mir cosmonauts tend to operate on 
an erratic schedule. They have many daily 
assignments and are not always able to find 
the time to operate thei r amateur sta tion. In 
addition, they' re sometimes forced to turn 
off their equipment altogether to avoid inte r­
ference to other systems during critical tests. 

The space station travels at a relatively 
low altitude, so it 's always s ubject to a 
significant amount of atmospheric drag. If 
it didn ' t occasionally "boost" to a higher 
orbit, the station would reenter the atmo­
sphe re and be destroyed. Every time Mir 
fi res its rocket engines to adj ust its orbit, 
a revised set of orbital elements must be 
distributed. If you want LO try your luck 
with Mir, plan tO update your e lements for 
the space station as often as possible (see 

Take the PACSATs, for example. 
They ' re packet satelli tes with tremendous 
capabili ties . Some function like orbiting 
packet bul le li n boards. Others carry video 
cameras and transmit images of the Earth 
and other objects in space! To communi­
cate wi th the PACSATs you ' ll need to add 
435-MHz receive capabili ty along with a 
specia lized T NC and software. 

For the moment, enjoy yourself on the 
Russian Easy Sa ts. If you hear me on RS- 10, 
give me a call. I'm working toward getting 
my VHF/UHF Century Club-Satellite 
award and I need all the contacts I can get! 



Earn an ARRL Friendship Award 
It's fun, it's friendly, 
and you'll love 
the certificate! 
By Chuck Hutchinson, KSCH 

ARAL Membership Services Manager 

ll1 
erhaps your first Amateur 
Radio certificate was for mem­
bersh ip in the Rag Chewer's 
Club (RCC). That wasn' t hard co 

do, was it? Now you' d like to earn other 
operating awards. You say that 's a problem: 
The awards you want to earn don't allow con­
tacts through repeaters, and you only operate 
FM phone- mostly through repeaters. 

No problem! The Friendship Award is 
for you. Rules fo r this new award were 
written to make it possible for any ARRL 
Memberto qualify. Your license class is no 
hindrance, and you can use your fa vorite 
bands and modes. You can make all your 
contacts through repeaters or; if you prefer. 
elsewhere on VHF/UHF or HF bands. 

The tex t on the certificate says, in pan , 
"These contacts were made in the spirit of 
friendship. Let all who read this know that 
radio amateurs are friend ly. They give 
fri endly advice and counsel to beginners. 
Kindly assistance, cooperation and consid­
eration for the interests of others are the 
hall marks of the amateur spirit. Those 
words sum up the spirit of thi s award ." 

Who is it Really For? 

T hi s award is for all League Members. 
For example. Sam is a DXer, and he loves 
comests. He·s a li ttle t ired of cookie-cut­
ter, fill - in-the-blanks QSOs. It ' ll be fun for 
him to take some ti me and get better ac­
quainted with the ham on the other encl. 

Sarah earned a Technician license lO 

share her husband's hobby interest. Since 
then, she's been particularly acti ve in pub­
lic service activi ties. She listens to the lo­
cal repeater in case she can help.)n going 
for the Friendsh ip A ward, Sarah wi II be­
come acquainted with people she onl y 
occasionally hears on the air. 

You may be into satellites, packet, TV, 
traffic hand ling or whatever. Herc's an op­
portunity 10 make friends and collect some 
nice "'wallpaper'" shown here. 

Getting Started 

You can begin making the contacts to 
earn this award right away. Keep a log or 
other record of the information required in 
rule 2. Contact your local ARRL-affi liated 
Amateur Radio club. Ask if the club is par-

I 

This certifiett thut 

Penny Harts, NlNAG 

has had two.way oommutUeaticns with 26 nmntcur rndio Stotion.'°' whose calls:igns end with each 
of the 26 lcttc:rsoftl1eaJphabeL 1'hq:1e wntncts wcro rnll.de. to the spirit of friendship. 

Let all \\'bo read t h.is know that radio antntcuni nro Friendly. 'l"hcy give friendly ad\;ce and counsel 
t.Q beginners. Kindly: assisfanoo1 rooporodon_ and corwldcrutiont for the intcre-sts or others arc the. 

hallmn.rks ol' the. umoteur s pirit. 

~;;;z=_ Vl40Yl 
Pro;lltol1I 

----~---J 

The new ARAL Friendship Award. Be one of the first to earn one for your shack! 

ticipating in this program . If so, it has, or 
wi l I receive (upon request) a supply of ap­
plication forms and certificates. 

Affiliated clubs should request applica­
tion fo rms (contains rules) and certificates. 

Clubs may also issue Rag Chewer's Club 
(RCC) and Old-Timers Club (OTC) certi fi­
cates. Detai Is, fo rms and certifi cates are 
avai lable from the Affiliated Club Branch 
at ARRL HQ. 

Rules for the ARRL Friendship Award 
1) The ARAL Friendship Award is available to any ARAL Member who 

submits log extracts that show two-way communications with 26 stations 
whose call signs end with each of the 26 letters of the alphabet. (For 
example, N1MZA, K00RB, W3ABC ... K1ZZ.) . 

2) Log extracts should indicate the contact date, call sign, name, location 
and another fact about the person contacted. (Other facts could include 
names or call signs of mutual friends, other family members who are 
licensed, other hobbies, etc.) 

3) Contacts may be made on any authorized Amateur Radio frequency 
using any authorized mode. Contacts made through repeaters or satelhtes 
are permitted and welcome. 

4) Contacts may ·be made from (or to) any location or any number of 
locations. 

5) Special endorsements (band, mode, etc) are not available for this 
award. 

6) Contacts must be made November 1, 1993, or after. 
7) Appl ication Procedure: 

a) An application form can be obtained from any participating ARRL­
affiliated club or from ARAL HQ. 

b) Completed applications should be submitted to any participating 
ARAL-affiliated club or to ARAL HQ. 

c) Applications sent to ARAL HQ must include a 9- x 12-inch self­
addressed stamped envelope (SASE) with two units of First-Class postage 
(sufficient for two ounces). 
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AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 

2 YEAR WARRANTY 
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• 1.3GHt Frequency C<>unter 
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• Digital Multimeter 
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S-1340 40MHz $489 

Features: 

DELUXE SERIES 
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XK-550 Digital I Analog Trainer 
Elcrico's advanced dasignod Oigila.I I Analog Trainer is specially designed for school 
projects. It is built oh a single PC board for maximum reliability. It includes 5 bullt-in 
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Assembled and Tested 
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Getting the Most Out of 
Nickel-Cadmium Batteries 

Most of us use NiCds; few of us agree on how 
to use them right. Here's help in separating 

NiCd fact from myth. 

By Ken Stuart, W3VVN 
ARRL Technical Advisor 

48 Johnson Rd 
Pasadena, MD 21122 

DJ 
any radio amateurs own hancl­
held transceivers; for some 
hams, a hand-held is their 011/y 
radio. Almost all hand-held users 

depend on battery power much of the time­
battery power from nickel-cadmium (NiCd) 
batteries. We value NiCds as a power source 
because they stuff considerable energy stor­
age into mall packages and because their 
ourput voltage stays relatively constant until 
just before they run clown. Most importantly, 
though, we value NiCcls because they' re re-

chargeable. Instead of throwing them away, 
we can reuse them many times. 

One thing seems sure: You want your 
NiCd batteries to last as long as possible. In 
this article, I'll discuss N iCd facts, myths 
and legends, and some of the things you can 
do to extend your NiCd pack' s life, and I' ll 
provide practical, how-to N i Cd information 
in a question-and-answer session. 

Hamdom reverberates with fact , opinion, 
myth and legend about NiCd balleries and 
how to use them. We hear about memory 
effect. self-discharge. cell reversal. slow 
charge. fast charge, trickle charge, over­
charge and undercharge. We' re told to dis­
charge NiCds fully before recharging them; 
we' re cold that we can top them off anytime 
without hurting their performance. What's 
fact and what isn' t? 

What Drives NiCd Evolution and 
Know-How 

Most of what we know about building 
better NiCds and using them effectively 

NiCd Questions and Answers 

Q: How long can I expect a NiCd pack to last before I need 
to replace It? 
A: The answer involves so many variables that it's very difficult 
to answer. One cell of a pack may give up after a year or two, 
another cell in the same pack may last as long as ten years. 
Statistically, you should be able to get at least two to three 
years of solid use from a NiCd pack in handheld service if the 
pack Is properly maintained and not abused by high 
temperatures (such as inside a closed-up, un-air-conditioned 
car in summer), poor charging/discharging techniques and so 
on, but there's no guarantee. Buy quality packs for best life; 
bargain packs may give disappointing performance. 

Q: Should I discharge a NiCd pack all the way before 
recharging it? 
A: Never discharge a NiCd pack "all the way." Doing so can 
force individual cells to reverse polarity and can cause the cell 
to generate gas. This weakens the cell by drying out its 
electrolyte-an irreversible process. 

Q: Someone told me that there is a big difference between 
"full discharge" and no voltage present across a pack's 
terminals, but I thought that you use a pack until it's totally 
empty, like a can of soda. What 's correct? 
A: Full discharge can be defined to mean that all cells in the 
battery pack are completely discharged. This is impossible to 
achieve with sealed NiCd packs. A condition of zero terminal 
voltage on a pack invariably indicates one or more positively 
charged cells, with the remainder of the cells having a reverse 
charge. 

Q : Although a NiCd's discharge curve is pretty flat, it 
exhibits some shape. With this in mind does, measuring a 
NICd pack or cell 's terminal voltage tell me anything 
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useful about its state of charge? 
A: Not reliably. The voltage is also affected by cell 
temperature and charge rate. The really meaningful indicator 
is the voltage rise that occurs when the cell reaches full 
charge. At that time, its voltage goes from about 1.35 to 
about 1.45-1.5. Conversely, when the cell voltage drops 
below about 1.1, It is almost completely discharged. Between 
these extremes, you can expect cell voltages to stay near 
1.25 over most of their discharge curve and 1.35 over their 
charge curve. 

Q: Is It true that short-circuiting a NiCd cell or pack is 
dangerous? 
A: Very dangerous! Shorting any battery or cell , of any type 
causes very high current to flow through the cell(s). The cell's 
internal resistance converts some of this current to heat that 
may boil the electrolyte and generate high internal pressure. 
This can damage the cell , and may even crack or explode the 
cell case. A short-circuited cell may be destroyed even if it 
outwardly appears undamaged. 

This is a good place to mention NiCd first aid. NiCd·cell 
electrolyte contains potassium hydroxide (KOH). Potassium 
hydroxide is very similar to lye (sodium hydroxide (NaOH]; 
oven- and drain-cleaner products often contain it). Potassium 
hydroxide is caustic and very dangerous to skin and eyes­
more dangerous than the sulfuric acid used in lead-acid 
batteries. 

Skin contact with KOH is a serious matter and calls for 
prompt action. If any splashes on the skin, immediately flush 
the affected area with running water to prevent chemical 
burns. 

Eye contact with KOH is a medical emergency. 
IMMEDIATELY get running water flowing into the eyes and 
keep it flowing for at least 15 minutes. Once this process is 



According LO popular belief, N iCcl 
memory works something like this: U sing a 
battery for the same amount of time each day 
eventually trains the battery to that time and/ 
or discharge limit. Beyond that pointjffi zero 
capaci ty-and the pack can' t be retrained. 

comes from satellite development. Of all 
bauery applica tions, none demands more of 
bauery Ii fe than satellites. In fact, battery life 
is the determining factor in predicting the 
useful life of a communications satellite, in 
which battery charge-discharge occurs daily 
for-hopefully-many years. With millions 
of dollars riding on the reliability of these 
eleccrochemical power plants, satellite de­
signers choose only the best available batter­
ies for their birds. Today, as at the dawn of 
the sate I lite era, the Ni Cd wins hands down. 

Spacecraft power specialists thoroughly 
investigate anything that promises to 
lengthen satellite ballery system life. What 
they discover either leads to improved space 
hardware or is discarded as useless. Because 
the results of such research-especially the 
negative resuhs-trickle down to consum­
ers slowly ( i f at all). fa lse information abour 
N iCd performance persists among consum­
ers. Lei's examine the biggest NiCd mych 
first: memory. 

NiCd memory can occur, but only under 
very specific conditions, and I doubt that any 
ham has acwally seen memory in a hand­
held or power tool. The characteristics of true 
Ni Cd memory are not what many people con­
sider them to be. 

Memory is not a condition where a cell 
"drops dead" after a short period of dis­
charge. What does happen is that the cell 
potential drops several tenths of a volt below 
normal and remains there for the rest of the 
discharge. Tlte cell 's total ampere-hour ca­
paciry is 1101 sig11ifica11tly affecred. Memory 
usually disappears if the cell is almosr full y 
discharged and then recharged a rime or two. 
Memory can occur during cyclic discharg­
ing to a definite fixed level , and subsequent 
recharging. Even then, memory rarely oc­
curs-so rarely that battery manufacturers 
have considerable difficulty in forcing it to 
occur so they can study it! 

bauery power. The batteries recharge when 
the satellite emerges from earth's shadow 
and its solar cells once.again provide power. 
A continuous charge/recharge cycle this 
regular cirn promote memory occurrence. 
M emory rarely occurs in our hand-held-
1ranscei ver battery packs because we rarely 
discharge them to the same level each time 
we use our hand-helds. 

Memory 

How many of us haven't heard these 
variations on a theme? "Memory killed my 
battery pack, so I have to buy a new one." 
"You can have i t for nothing-memory ru­
ined that pack and it won't hold a charge." 
"Always fully discharge a NiCd batt.ery 
before recharging, or memory will result." 

Some satellite power systems, it's trne, 
use NiCds in ways that require careful man­
agement to avoid memory. When a geosyn­
chronous satellite passes within the earth's 
shadow-once a clay-it operates solely on 

Even in geosynchronous satellites, 
memory is uncommon enough that batteries 
are reconditioned only once every year or so 
by taking a given battery off line, almost fully 
discharging and recharging it a time or two, 
and putting it back in service. This simple 
preventive-maintenance process el iminates 
any memory condition that might have oc­
curred and restores affected cells to fu 11 ca­
pability. 

Note that I said that satellite battery re­
conditioning involves almost folly discharg­
ing batteries. NiCds in communications 

underway call 911. IMMEDIATE MEDICAL CARE IS 
NECESSARY! Flush the eyes with water and continue flushing. 
Seconds count because vision is at stake! 

Q: Can I damage a NiCd pack by leaving it on a C/10 wall 
charger beyond its topped-off state? 

A: NiCd battery manufacturers generally state that cells can be 
left on charge for extended periods beyond the lime required for 
full charge. Most of them also mention that this is not a good 
idea because maintaining electrochemical action beyond the full­
charge point can shorten cell life. Accidentally leaving a battery 
on a C/1 o charge for a day or so should cause no lasting harm, 
but don't make a practice of leaving a battery on charge 
continuously lo keep your hand-held ready for instant use. 
Charge the battery only when necessary or top it off for a few 
hours before a special activity. 

Q: Can I damage a NiCd p~ck by leaving the radio it powers 
turned on with its squelch open? 

A: You better believe it! This will cause cell reversals and can 
shorten pack life. 

Q: Some NiCd applications involve fast charging-jamming a 
full charge into a pack in a short time. What's good about 
fast charging? 

A: It's fast. 

Q: What's bad about fast charging? 

A: Discharged NiCds can sop up high charge currents without 
difficulty-so much so that, in industrial flooded-cell NiCd systems 
based on cells with capacities in the hundreds of ampere-hours, 
charger safety, not battery safety, is the main concern. The real 
problem with high charge rates occurs when the cells approach 
full charge. If the charger fails to sense that full charge on even a 
single cell has been reached, cell out-gassing can occur. Loss 
of cell capacity always accompanies outgassing. 

Apply high-rate charging only to cells that are internally 
designed to withstand overcharge conditions at the charger's 
output current. A properly designed fast charger should 
reduce charge current as the battery approaches fu ll-charge 
terminal voltage. 

Q: NiCd cells sometimes short-circuit internally. Why and 
how does this happen? 

A: The tubular NiCd cells many hams use contain a sandwich 
that consists of a thin positive plate, a thin layer of porous 
insulating material (separator), a thin negative plate, and 
another separator. These are tightly rolled together into a 
cylindrical shape and stuffed into the battery case (such as an 
AA or similar shell). To get the highest possible current · 
capability from the cell , the separators are made as thin as 
possible. 

Thermal flexing inside a cell can abrade these separators, 
causing the plates to touch and short. More commonly, 
however, sharp whiskers or spikes, called dendrites, grow 
from the plates and puncture the separator. The cell short 
circuits when a whisker touches the opposite-polarity plate. 

Q: Can I rejuvenate a shorted NiCd cell by "zapping" it­
that is, by subjecting it to heavy overcharge for a few 
seconds? 

A: Zapping seems to be fairly popular, and sometimes 
works-for a while. All it really does is postpone the affected 
cell's death, because once a NiCd cell shorts, it cannot be 
restored to its rated full capacity. 

Zapping actually burns out dendrites, but it's not a 100% 
cure because some of the vaporized metal diffuses into the 
separator, causing an electrically leaky metallic path that 
slowly discharges the cell. This condition worsens with time. 
Eventually, cell replacement is necessary. 
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birds arc 11e11er fully discharged! Doing so 
would shonen 1heir li fe. Since such bauerics 
are expec1ed 10 las1 for s.even or more years 
wi1hou1 fai lure, '"running ·em down 10 zero·· 
is defini1ely no1 one of the procedures! 

What Actually Kills NiCds? 

To examine the mechanisms for NiCd 
cell failure, lel ' s look first at the NiCd cell 
itself. The clecl rolyte is potassium hydrox­
ide, the uncharged positive plate is nickel 
hydroxide, and the uncharged negati ve plate 
is cadmium hydroxide. As the cell charges, 
the posi1ive plate changes to nickel hydrox­
ide. and 1he nega1ive plate becomes meiallic 
cadmium. Once 1he charging process has 
taken 1his conversion as far as i1 can go, the 
bauery is fully charged. Funher charging 
energy looks for, and finds, other chemical 
work to do: It breaks down elec1roly1e wa­
ter- int.o oxygen gas at the positi ve plate, 
and hydrogen al the negative. 

NiCd-cell manufacturers deliberately 
mnke the posi1ive plate smaller than the 
negative 10 nllow the positive plate lo reach 
full charge before the negative. Overcharg­
ing then generates oxygen fi rs1, which dif-

fuses through the insulati ng separa1or mate­
rial between 1he plates and reac1s w i1h 1he 
negmive plate's cadmium metal to conver1 
1he cadmium back 10 i1s uncharged (cad­
mium hydroxide) form. In prac1ice. this 
means that keeping overcharge current to 
low levels allows the oxygen generated to 
combine with the negati ve plate and keep it 
from reaching full charge. Increasing over­
charge current beyond the point at which the 
oxygen generated can combine with the 
negative plate causes cell outgassi ng-oxy­
gcn and hydrogen if both plates reach ful l 
charge. Whatever gas develops builds up 
pressure in the cell. The oxygen will slowly 
combine with the negative pla1e and reduce 
cell pressure i f overcharging ceases at 1his 
point; any hydrogen produced, however, 
will remain. Ifovercharging con ti nu cs, pres­
sure builds until the gas escapes through the 
cell ' s pressure-relief vent- a good thing, 
since oxygen supports combustion, and hy­
drogen can burn with explosive force. 

outgassing, you ' re losing electrolyte and 
throwing away battery capacity. How much 
you overcharge the battery-that is. how 
much overcharge current you pu h 1hrough 
the battery how fast. and for how long­
makcs the di fference between a de. tructive 
overcharge and an overcharge your bauery 
can handle. 

Chargers 

Charging your NiCd batteries nnd cells 
right goes a long way toward maximizing 
their li fe. Generally, you' ll be okay i f you 
use 1he charger that matches your hand­
held's battery pack-use it according 10 1he 
manufacturer's instructions, that is. With 
homemade and aftermarket chargers. you 
need to be more careful. Here 's an overview 
of the charger types and charging techniques 
you' re likely to encounter. 

Wall chargers, plug-in transformer/rec­
ti fier units, come with many lrnnd-helds. 
Typically, they 're designed to supply a con­
stant current of about I 0% of the cells' am­
pere-hour(Ah) rati ng. (In battery jargon, this 
is re ferred to as a "C-Over- 10" raling-C 
standing for capacity. equal to 100%-and 

Gas venting indicates waler loss, which 
means electrolyte loss. Electrolyte loss re­
duces cell capaci ty. I f you overcharge a 
NiCd battery vigorously enough to cause 

Q: My battery pack's terminal voltage is abnormally low. Is 
this a sure indication that at least one of the pack's cells is 
shorted? 
A: No. Abnormally low output voltage may also indicate that one 
or more of the pack's cells is reverse-charged. 

Q: I discharged my NiCd pack so far that one or more of its 
cells reversed polarity. What's the best thing to do with the 
pack now? 
A: Speak softly to the pack. Ask its forgiveness. Tenderly plug it 
into its charger and charge it fQr the time recommended by the 
equipment manufacturer. Try not to Jet it happen again. 

Actually, reversing cells in a pack a time or two probably 
won't destroy the pack if it happens at a low discharge current, 
such as that drawn by a hand-held's receiver. NiCd cells are 
designed to accept some reverse charging, but this is nowhere 
near as effective as a cell's designed-in overcharge protection. 

Q: Can I successfully repolarize a reversed NiCd cell? 
A: Yes. Keep in mind that because the very low reversed 
polarity terminal voltage of a reverse-charged cell bucks the 
voltage produced by the pack's healthy cells, a reversed cell at 
first appears tb be a shorted cell. A reversed cell must bleed off 
its reverse charge before it can accept a normal polarity charge. 
Start recharging the pack and monitor its terminal voltage. You' ll 
see the pack's terminal voltage increase by about a volt each 
time a reversed cell suddenly "breaks loose." 

Q: How long can a fully charged NiCd battery sit unused 
before I need to top it off with a few hours at the C/10 rate? 
Does pack temperature affect self-d ischarge rate? 
A: Of the many factors affecting a NiCd battery's self-discharge 
rate, temperature is the one over which we have the most 
control. High-quality cells, when new, can be expected to self­
discharge at about 5% to 10% of charge per month when kept 
at room temperature. 

Q: Should I store a charged pack In a particular environment 
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to best preserve its charge, or is occasional C/10 
maintenance charging the best overall response to self­
discharge? 
A: Storing cells in cooler areas reduces the self-discharge 
rate; strong battery packs in hotter areas, such as the trunk or 
glove compartment of a car in summer, greatly accelerates it. 
Many hams store NiCds and alkaline batteries in their 
refrigerator (not the freezer!) because of this. Giving a battery 
a couple of hours of low-rate charging once a month or every 
other month should be okay. 

Q: One of my pack's cells really did short, and I decided to 
replace just the shorted cell. Then I heard that a pack's 
cells must be matched. What's cell matching, and how is it 
done? 
A: Some companies that sell replacement hand-held battery 
packs and pack inserts mention that they use matched cells. 
Cell matching involves running a large number of cells 
through one or more discharge/recharge cycles and rating 
them by ampere-hour capacity. Constructing packs only of 
cells that closely match each other in capacity ensures that 
when a pack's weakest cell reaches a certain discharge level, 
the others in the pack are discharged to just about the same 
point. This provides some protection against cell reversal 
because it limits how long a discharge cell must withstand 
reverse charge before the entire pack fully discharges. So, 
although cell matching increases battery-pack cost, it's good 
insurance. 

Cell matching is feasible for battery manufacturers because 
it can be automated, and because a manufacturer can grade 
and stock thousands of cells. For hams or experimenters who 
want to build their own battery packs, matching is prohibitive 
in terms of cell cost and time. 

0 : Some hand-held transceiver manufacturers sell empty 
battery packs designed to hold dry cells. Is there a most­
economical dry-cell type (carbon-zinc, alkaline, mercury, 
and so on) to use in such a pack? What are the trade-offs? 



is wriuen as C/l 0. A 5% charge rate would 
be C/20. or "C-Over-20," and so on.) 

charge them to the full -charge voltage ap­
propriate for an undamaged pack.) 

charger.) Overall , pulse charging has yet to 
prove its worth. 

Wall charges arc safe and effective, can 
be left plugged i n and charging for extended 
periods of time without damaging a battery. 
The price you pay for this convenience and 
safety is time: A wall charger typically takes 
15 to 16 hours to charge a fu lly discharged 
battery. A second battery pack i s the sim­
plest way around this l imitation: Use one 
pack while the other charges. 

High -rate chargers, sometimes available 
as extra-cost options for hand-held transceiv­
ers, can recharge a battery in much less time 
than a wall charger, with some manufactur­
ers claiming recharge times as short as I to 2 
hours. T he charger and battery must be made 
for each other, because high-rate chargers 
can damage cells not rated to accept the 
charge currents they produce. Chargers ca­
pable of taper charging (reducing their 
charge current as the battery reaches full ­
charge terminal vol!age) are generally safer 
for a battery. (Exception: If the battery con­
tains one or more shorted cells, a taper 
charger will damage the pack's remaining 
good cells by attempting- and failing-to 

Pulse charging NiCds is somewha! con­
troversial. Pulse charging, according to its 
adherents, charges NiCds efficiently with 
liitle heating by means of strong, very short 
current pulses. It seems that one commercial 
organization, experimenting with pulse 
charging for spacecraft batteries, has 
;achieved greater charging efficiency- not 
cell life- with pulse charging under speci fic 
conditions. The benefits were apparently 
insigni ficant, however, because my contacts 
in the space field have confirmed that pulse 
charging remains unused. 

Discharger s 

Entrepreneurship has recently brought 
another product class to the NiCd-accesso­
ries field: Battery dischargers. A void these 
at all costs. The deeper you discharge a re­
chargeable battery, the more you stress ii. 
Why deliberately wear out a battery by in­
creasing its discharge? It' s never done in­
dustrially, because industrial NiCcl users 
know that memory is not an issue. Intentional 
battery discharge increases the likelihood of 
cell outgassing and polarity reversal-two 
effects that can kill a battery pack. Don' t 
needlessly discharge your baueries-put 
their stored energy to work. 

The pulse charger in this aerospace appli­
cation produced very-high-current, low­
duty-cycle pulses. In contrast, the pulse 
charges described in several popular maga­
zine articles I've seen consist of little more 
than a rectifier and step-down transformer 
operating al 60 Hz. Ordinary wall charges 
achieve essentially electrically identical 
"pulsing" because they contain almost no fi I­
t ration. (A charging NiCd battery absorbs 
and smoothes ripple far better than the larg­
est fi lter capacitor installable in a tiny wall 

Summary 

I hope that the information I' ve presented 
here boosts your fa ith in NiCds. A lthough 
they certain I y don' t deserve the poorreputation 
they receive via the rumor mills, they can be 
abused. Applying proper NiCd-care know­
how should net you better performance and 
longer life from these popular batteries. 

What about putting separate NiCds In such a pack? 
A: Cell holders like this are worth having around, especially for 
ARES/RACES members. In the event of an emergency In which 
recharging power may not be available, or when there's not 
enough time to recharge depleted NiCd packs, a hand-held can 
be kept on the air with AA-size dry cells. 

As to cell types, we can eliminate mercury and carbon-zinc 
(standard "flashlighr) cells. Mercury cells are difficult to find 
and extremely expensive. (Mercury also represents a disposal 
problem because it's hazardous waste.) Carbon-zinc cells 
exhibit relatively high internal resistance, and may be unable to 
supply sufficient current during transmission. (You can use 
carbon-zincs when nothing else is available, of course. If 
possible, set your radio's transmitter to low power when doing 
so.) 

The ultimate choice for a primary (non-rechargeable) cell is 
the alkaline. These combine a lower internal resistance than 
carbon-zinc cells with about twice carbon-zinc's ampere-hour 
capability (about four times the capacity of the best NiCds for a 
given cell size). Remember, though, that an alkaline cell's 
internal resistance is higher than a NiCd's. This means that 
alkaline cells may cause your radio's battery-warning ligh! to 
come on during high-power transmission. This won't nece·ssarily 
mean that your alkalines are dying, but may instead indicate 
that the cells can't deliver the current necessary for full-power 
transmission. 

Of course, you can stuff individual NiCd cells into the holder 
and use it as an additional rechargeable battery pack. As 
another option, you can use a dry-cell pack (or the case from an 
exhausted NiCd pack) to connect a high-capacity outboard pack 
to the radio. (I made my own rechargeable pack by getting two 
four-C cell holders from Radio Shack, mounting them on a 
piece of fiberboard and connecting them to the pack contacts 
as shown in Fig 1.) 

Q: Are NiCds hazardous waste? 
A : Yes! The US Navy won't let companies use NiCds in 
shipboard systems. Also, the Environmental Protection Agency 

Two-Conductor 
Coble 

Homemade 
Outboard 

Battery Paek 
(See Text) 

Connector to Fit Pock 
Recharging Jock Cose Woll 

Wires to Cose's 
+ and - Contacts 

(See Text) 

Recharging 
Jock 

Fig 1- You can use the case from an exhausted NiCd pack 
to connect an outboard pack to your hand-held as shown 
here. Use as many NICd cells (approximately 1.2 Veach) In 
the outboard pack as necessary to supply your radio's 
operating voltage; for example, an 8.4-V radio requires 
seven cells. Equip the pack with a color-coded power 
cable (use the darker of the two colors for negative) 
terminated with a plug that fits the battery-pack case's 
recharging connector. (Radio Shack tells the plus and 
eeks typically used for this application as DC Power 
Connectors, page 150 of the 1992 RS catalog.) Wire the 
charging connector directly to the pack shell's positive 
and negative contacts, removing whatever circuitry may 
exist between the charging connector and pack contacts. 
Check your cable, plug and connector wiring to ensure 
that your outboard pack's positive terminal connects to 
the pack shell 's positive terminal; likewise for the negative 
wire. Your radio or Its operating manual should show the 
polarity of Its power connections. 

lists cadmium and its compounds as #2 on its list of toxic 
waste materials, and nickel and its compounds as #12. So 
don't just throw NiCds away with your trash. Call your local 
waste-disposal authorities for information on how to 
discard them responsibly.-W3VVN (questions by ARRL 
technical staff) 
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The Lure of the Ladder Line 
By Steve Ford, WBBIMY 

Managing Editor 

L 
ike many hams, I live in a home 
that's inhospitable to antennas. 
My house si ts on a I 00-foot square 
lot with trees along the back. 1 al-

ways hoped to be the proud owner of a tower 
and an HF beam antenna, but that was out of 
the question. What about a vertical? Well, 
I'd have LO bury plenty of radial wires in the 
rocky Connecticut turf. That didn ' t sound 
like fun. I could buy a vertical that didn't 
require radials, but those antennas were a 
bit out of my price range- and their awk­
ward, spiky appearance didn't blend well 
with the landscaping. A wire antenna 
seemed to be the ideal candida1e. 

Hanging a wire between two trees wasn' t 
a problem, but there was still the aesthetic 
issue to consider. As much as I love ham 
radio, I didn't want to arouse the anger of 
my wife and neighbors by installing a cop­
per monstrosity that looked as if it was spun 
by a mutant spider. Al l I wanted was a 
simple, low-profile dipole 1hat r could oper­
ate on a number of HF bands. 

Perhaps 1 could string up a single dipole 
and feed it with coaxial cable, using an 
antenna tuner to load it on several bands. 
The length of the antenna wouldn't be cri ti ­
cal. l' d put up as much wire as possible and 
let the tuner worry about transferring power 
to the system. Even under high SWR condi­
tions, where lots of energy is reflected back 
and forth between the tuner and the antenna, 
a substantial amount of RF would still be 
radiated. That sounded fi ne to me. 

[put up a 66-foot dipole and fed it with 
low-loss coaxial cable. Sure enough, my an­
tenna tuner was able 10 load it on all bands 
from 40 through 10 meters-more or less. 
The tuner balked a bit on 17 meters and it 
was very touchy on JO meters. (Sometimes 
it arced with a startling snap!) Despite the 
problems, [ used my system to work 75 new 
countries in just a couple of monlhs, fi nally 
clinching my DXCC award. I also enjoyed 
many stateside contacts. 

The SWR was quite high on most bands. 
Al I 00 watts omput, however, the heavy­
duty coax withstood the mismatch without 
noticeable heating. (I'd certain ly notice it at 
higher power levels, though!) The antenna 
looked great and seemed to be performing 
wel l. Even so. I knew I was losing power in 
the cable and I wondered how it was affect­
ing the overall performance. 

While considering the alternatives, my 
thoughts drifted to trap dipoles. Yes, a trap 
dipole can be resonant on several HF bands, 
but the coil-and-capacitor traps tend to be 
bulky and prone to loss. How about a fclll 
dipole? Simply attach several resonant 
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dipoles to the same center point and feed 
them all with one cable. Too big and ugly! 
(We're back to the spider-web problem 
again.) 

How Bad Can it Be? 

I allowed my thoughts to drift for more 
than a year-until I met Dean Straw, N6BV, 
our new Senior Assistant Technical Editor 
here at League Headquarters. Dean 's field 
of expertise is antennas and propagation, so 
I peppered him with questions about my 
antenna situation. 

Yes, he said. my original assumption was 
correct. A nonresonant antenna will work­
even with sky-high SWR-if the feed-line 
loss is low enough. My cable provided a 
low loss. The ARRL Handbook chart indi­
cated that its loss was less than I .5 dB per 
I 00 feet at I 00 MHz. I was only using 
50 feet and my highest operating frequency 
was 29.60 MHz. (Cable loss decreases as 
feed-line length and frequency decrease.) So 
how bad could my losses be? 

Very bad! 
I made the mistake of underestimating 

the loss 1111der liigfl SWR conditio11s. Dean 
used a computer program to calculate the 
loss on various HF bands when used wilh 
my 66-foot dipole. You can see the results 

in the middle col umn of Table I. 1 was 
shocked. to say the least! My I 00-watt sig­
nal was reduced substantfally on some fre­
quencies. (The higher the dB figure, the 
more power is lost in the cable. A 3-dB loss 
represents a 50% reduction.) 

Since I insisted on sticking with a single­
dipole design, Dean suggested that I replace 
my coax ial cable with ladder /i11e. Unlike 
coax, where one conductor completely sur­
rounds another, ladder line places both con­
ductors in paral lel. Insulating material is 
used to maintain a consistent separation. As 
a result, the f'i elds radiated by the conduc­
tors cancel each other and the line is bal­
anced. In 450n line, sections of insulating 

I was feeding a short, limited-space antenna with coaxial 
cable. Everything seemed to be okay, but was it? 

Fig 1- This type of 450!1 ladder line uses plastic Ins ulating material to maintain a 
consistent separation between the two conductors. The air gaps between the 
insulation give It Its ladder-like appearance. Other types of open-wire line are 
available, but 450!1 ladder line is the most common. 



Antenna Wire 
(Loop through holes) 

Fig 2-You can use a 
piece of Plexiglas to 
reinforce the ladder­
line connection at the 
antenna. The Plexiglas 
acts to reduce the 
flexing of the wires 
where they connect to 
the antenna. 

Antenna Wire 

Secure to Plexiglas with 
Electrical Tape 

450-ohm Ladder Line 

To Antenna Tuner 

plastic give the cable a ladder-like appear­
ance, hence the name (see Fig I). 

"Oh, no," I said. "I know all about ladder 
line. It radiates RF in your house and you 
have to keep it away from metal o r it won ' t 
work." 

Dean s imply smiled. He ran the Joss cal­
culations again, but this time he substituted 
ladder line (see the right-hand column of 
Table 1) . Wow! On 40 through 10 meters, 
the loss hardly exceeded 0.3 dB. Now he 
had my attention . Bui what about all those 
ladder-line problems?. 

"If the ladder line is balanced, it doesn't 
radiate RF," he replied. "As far as metal ob­
jects are concerned, you need Lo keep the 
line a few inches away from big sections of 
steel, aluminum and so o n. The fields a.round 
the conductors can couple to metal and this 
creates an imbalance. Unless you intend to 

Table 1 
Loss Comparisons for Belden 8214 
Coaxial Cable and 450!'2 Ladder 
Line. 
Cable length: 50 feet. 
Antenna: 66-foot dipole at a height of 30 feet. 
Calculated by Dean Straw, N6BV, 
Senior Assistant Technical Editor 
Frequency Loss (in dB) 
(MHz) 8214 Ladder line 
1.9 26.9 8.62 
3.8 13.7 1.37 
7.15 0.19 0.07 

10.14 2.85 0.07 
14.27 5.30 0.15 
18.14 6.96 0.31 
21.40 0.78 0. 12 
24.90 3.94 0.13 
28.50 5.69 0.18 

tape the ladder line along your gutters , how­
ever, I wouldn ' t worry about it. Your tuner 
should be able to handle any imbalance that 
occurs." 

The Test 
I was determined to put Dean' s state· 

ments to the test. I purchased a 100-foo t roll 
of 450Q ladder line and attached it to the 
center of my dipole. Since this was a tempo­
rary installation, I routed the line across the 
roof and into the window of my radio room. 
Along the way I passed ove r a couple of gut­
ters, across some ch imney flashing and 
along some aluminum siding to my 
window- which was equipped with metal 
sashes! 

After attaching the line to the balanced­
antenna posts on my tuner, I fired up the 
radio. "This will never work," I mumbled. 

The tuner loaded easily on 40 meters, but 
that proved nothing. The antenna was reso­
nant on 40 meters anyway. I started moving 
up, band by band. Each time, the tune r re­
duced the SWR at che transmitte r to a flat 
I: I match without difficulty. No arcing. No 
RF interference. I was stunned! 

On 15 meters, I heard a pileup centered 
on a station in the Marshall Is lands. I 
grabbed the microphone and announced 
my call sign when he said, " ... standing 
by for calls." He answered me on the first 
attempt! 

"I know what I' II do," I said with a fiend­
ish laugh. ''I'll load the antenna on 80 
meters. It's way too short to load on 80!" 

Wrong again. The tuner quickly brought 
the SWR down to I: 1. I then proceeded to 
make several cont.acts and received out­
standing signal reports. This was the firsl 
time that I was ever able to use my dipole on 
80 meters . I tried 160 mete rs, but tha t was 

pushing it a bit too far for the tuner. A 
muffled frying sound indicated its displea­
sure. 

The performance of the antenna fed with 
450Q ladder line has been excellent on all 
bands . As you might guess, the improve­
ment is most dramatic on the bands where 
the SWR is highest. Thanks to ladder line, 
the vast majority of my output power is now 
radiated at the antenna-not lost in the feed 
line. 

Not a Cure-All 
It's important to point out that my 

non.resonant dipole is a compromise solu­
tion designed for the restrictions at my home. 
The ladder line isn ' t magical. It simpl y 
allows a mediocre antenna ro perform much 
better than it might otherwise. I must keep 
my output below 150 watts or risk danger­
ously high RF voltage levels on the feed line 
(now you know why the tuner arced on 160 
meters!). Some antenna tuners may arc even 
at relatively low power levels . If you decide 
to attempt this type of antenna design, I rec­
ommend a heavy-duty antenna tuner rated at 
1 kW or higher. The tuner must provide a 
balanced output (not all tuners do). 

Of course, if I had a resonant an tenna 
instead, I could go back to my low-loss 
coaxial cable and enjoy equally good per­
formance. I probably wouldn't need an an­
tenna tuner and I could run much more 
power. 

Ladder line can be affected by weather. 
(Jee, water or debris between the conduc­
tors can upset the balance.) Unless you rein­
force the connection at the antenna (see 
Fig 2) , the line is likely to break ra ther 
quickly. And ladder line can be difficult to 
locate. (If your local dealer doesn ' t sell it, 
check the advertising pages of QST for wire 
and cable suppliers .) These disadvanrages 
notwiths tanding, ladder line is an excellent 
choice for almost any kind of HF antenna. 
Not only is it inexpensive, the loss figures al 
HF frequencies a.re very low. 

Apartment and Condo Dwellers 
If you' re an apartment/condo dweller, or 

anyone else suffering under antenna restric­
tions, ladder line may offer a way for you to 
get on the air. If you have an attic, for ex­
ample, install the longest dipole you can and 
feed it with ladder line. Don't worry about 
the length of your antenna. Just make sure 
that both sides are equal. Use your antenna 
tuner and determine on which bands you can 
achieve al: I SWR. You may be surprised LO 

discover that you can become active on at 
least some HF bands after all! 
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Falling in Love With Ham Radio 

For Less Than $200 
By Jeff M. Gold, AC4HF 

1751 Dry Creek Rd 
Cookeville, TN 38501 

11
11 never forget the thrill of ial ki ng 
10 18 DX stations in Jess than 45 
111inutes using a small ballcry. a 
piece of w ire and a tiny 1ra 11:;­

ccivcr. M y low power (QRP) station !'i ts 
very nicely in a small backpack and was 
assembled for less than $200! 

After a year of grinding away al work. 
it was fi nally t ime for a vacat ion. Not 
only was I going to gee some time off. I 
had an extra $200 to spend on a portable 
stat ion. I saw an article about a new M FJ 
QRP transcei ver that was smal l enough 
for backpacking. Because I didn ' t have 
enough lime to bui ld a rig before 111 )' va­
cation. I made some call s and fi nally 
found a dealer who had a preassemblcd 
model in stock at a discount price. 

While wai ting for the r ig to arri ve. I as­
sembled a resonant dipole antenna. I used 
inexpensive #14 copper wi re purchased 
from a local electrical wholesale store. A l 
a cost or $20 for 500 fee t, i t was a bargai n! 
Some I -inch PVC pipe scraps became lhc 
encl and center insulators. I fed the <tn lcnna 

wi th RG-58 coax ial cable (you can get 50 
feet of RG-58 wi th PL-259 end connectors 
from Radio Shack for about Sl 4). I also 
visited my local hobby store and purchased 
a 7 amp-hour radio-control led ai rplane bat­
tery ($ 18) . 

Within three days my new transcei ver 
arri ved. I wired a power cord from the bat ­
tery to the rig and pul a connector on my 
straight key . r also grabbed some heavy 

You don't need huge antennas, 
hundreds of watts or an 

overstuffed bank account to 
enjoy Amateur Radio. 

fi shing line and an old spark pl ug. They·d 
come in handy when it wns time 10 install 
my antenna in the trees. 

Time fo r a Test! 

I st ill had two weeks lo go be fore my 
vacation, so I figured I had belier test the 
rig and see how it would perform. I packed 

the whole setup. including the antenna. into 
a backpack and headed for a nearby ri ver­
side recreational area. Operat ing CW QRP 
brought to mind a picture of spending two 
hours banging away al a key j ust 10 barely 
reach someone down the block. If my 
gloomy scenari o came true. at least I could 
console mysel f w ith a swim ! 

I found a place by the ri ver with tall 
trees and a picnic bench. Usi ng my trusty 

spark plug as a throw ing weight, I man­
aged to get the fish ing l ine high into the 
branches. T y ing the ends of the antenna 
10 the fish ing l i ne. I raised it as f'ar off 
the ground as possible. The enti r..: setup 
took 25 minutes. 

Wi th shaky hands I pushed the power 
button on my new r ig. I heard some­
thing ! This was gelling exciting ! I 
tw isted the tuning knob and seemed 10 
hear signals, but there was nothing dis-

tinct. Soon I reali zed that I was turning the 
knob too fas t, going r ighl past dozens of 
stat ions! Curbing my nervous excitement. 
I took out my pen and paper and started to 
explore the band. 

Within minutes I heard an EA3 station 
in Spain. His signal was surprisingly strong. 
I gave him a call. but another stati on beat 

me to it. I waited patiently and tried 
again . Bingo! He gave me a 559 RST 
and said he wanted a serial number. 
Huh? Looks like there was a contest 
going on! I gave him 00 I and recorded 
the number he sent to me. I worked a 
few more EA stations. contacted sev­
eral Ital ian and English stations, nnd 
then worked four Russian stations in 
rapid-fire order. 

Working the world with a couple of watts Is a relaxing experience. The author takes it 
easy as he enjoys a CW conversation. (photos by Conard Murray, W545) 

M y head was sp inning! I never 
imagined I would be ab le 10 work D X 
so successfully with such a small , i n­
expensi ve radio. The CW filtering 
made reception a snap and it seemed 
that my signal was gelling out pretty 
wcl I. A ftcr awhi le I grew tired of eon­
test ing and wanted to just relax and 
talk to someone. I was eager 10 tell 
01her hams that I was only pulling out 
3 waus with ba11ery power and a por­
table antenna ! I continued tuning 
around the band and found so me US 
ops who wanted to chat. T hey all said 
my rig sounded great. In fact , my RST 
was equal to some stations with beam 
antennns and I 00 watts output! 
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phones and let them listen, explain­
ing what they were hearing. I 
worked a good deal of DX and en­
joyed some pleasant conversations. 

On the last night, ji1s1 as I was 
getting ready LO tear down the sta­
tion, a woman approached and be­
gan screaming questions. What was 
I doing? Was la hit man, a spy per­
haps? As it turned out, she was one 
of the motel owners ! 

I learned two important lessons 
from this jarring experience. One is 
to ask the owner of the motel for 
permission to set up a station (I 
haven ' t had any problems when 
I' ve asked). The other is to bring an 
al ternati ve antenna if at all pos­
sible! 

From left to right: the MFJ transceiver, the 
author's homemade CW paddle key and a 
rechargeable battery. The portable antenna 
is visible in the background. 

The Alternative Antenna 

An article in the April 1992 is-
sue of CQ magazine (pp 38-4 1) de­
scribes how 1.0 build a portable 
vertical antenna from PVC pipe 
sections. The antenna uses helically 

At first I only attempted to answer 
people who were calling CQ with re<ison­
ably strong signals- 579 RST or better. I 
assumed that if a station wasn't at least a 
579, there was no way he or she was going 
to hear me. Further experience proved that 
this was 110 1 the case. I' ve since enjoyed 
short contacts with DX stations that had 
only 449 signals and carried on longer con­
versations with equally weak stations. 

On the Road 

My portab le s tation has traveled up 
Smoky Mountain trails, to lakes, to outdoor 
hamfests and even to a motel in Myrtle 
Beach where I strung my dipole bet~een 
two buildings 60 feet apart! During my 
mote l operation. I secured ropes to the 
fourth-floor railings and set up my station 
in plain sight. When people stopped by and 
asked what I was doing, I took off my head-

wound wire and costs next to nothing to 
make. PVC sells locally for $ 1.69 per I 0-
foot section. Since J already had the wire 
from the 500-foot roll I bought for my di­
pole, I tried the design. lt. worked so well 
1.hat I decided 10 see if I could improve it. 

My revised antenna is made from a 
heavier gauge PVC and uses !/?-wavelength 
wire instead of the 1/.-wavelength specified 
in the original design. The result is a superb 
portable antenna that assembles in only five 
minutes and performs much better than the 
•;.,.wave version. Now I can set up anywhere 
and be on the air in less than five minutes !. 

lm1>roving the Key 

The only thing left to improve was the 
CW key. My nine-year-old son Danny, 
KD4HQV, has a General-class license and 
works CW exclusively. He never learned 
to use a straight key, but he's pretty 

good with a set 
of paddles. After 
some research. I 
found that none of 
the less expensive 
commercial pad­
dles would be able 
to withstand the 
rigors of backpack· 
ing. The paddles 
that did meet the 
specifications were 
all priced at $ I 00 
or more. 

The author's son Danny, KD4HQV, gets into the act, too. He 
enjoys making CW contacts with his father 's portable station. 

I had only been 
a ham for about 
a year and I was 
not accuswmed to 
being an inven1or. 
Time to seek out­
side help. I posted 
"help" messages on 
electronic bulletin 

boards and took a good deal of ridicule! Sar­
castic co111men1s suggesting the use of 
ironwood or two teaspoons were common, 
but they stimulated my creati ve thinking. I 
finall y realized that CW paddles j ust make 
and break electrical contacts. I don' t have an 
extensive background in electronics, but it 
sure sounded like an electronic switch to me! 

I went to Radio Shack and bought mo­
ment;iry-contact switches (look for part 
#275-618). Grabbing an old Plexiglas desk­
top organizer, I sawed off one of the pen 
ho lder sections to use as a mounting plat.­
form. When l attached the switches they 
worked electrically, but were awkward to 
operate. Then I devised an elaborate sys­
tem with nuts, bolts and tensioning devices 
auachecl to two pieces of plastic. After a 
couple of hours, l finall y realized that it 
wasn' t going to work! 

Still , I refu sed to give up. I found some 
metal pieces that are used to hold slot posi­
tions in the back of IBM compatible com­
puters. I dri lled two holes in the Plexiglas 
pen holder and attached the thin metal 
strips. When I bent the metal into shape, I 
had working paddles which took only 10 
minute~ to fini sh. The entire paddle key was 
easily assembled in half an hour. After I 
mounted the switch assembly to a piece of 
pine, I tested the paddles and found that 
they worked fairly well-not too bad for 
about $4 and hal f an hour of work! 

I was so encouraged that I proceeded to 
cut some smoked Plexiglas for the padd le 
ends. A heavy brass grounding strip (I 
bought it for £2 at a recem hamfest) was 
attached to 1he bottom for added weight. I 
inc luded a strip of Velcro on the b<ise to 
keep ii from sl ipping. 

Granted, it' s not a high-quality paddle, 
but, boy, does it come close! My homemade 
paddles have survived many hours of oper­
ating as well as the bumps and jolts of back­
packing. After the longest journeys, they 
need only a 30-second adjustment and I'm 
on the air! 

H's Easier Than You T hink 

Commercial QRP transceiver kits are 
available fo r $ I 00-£ 150. See the adveni s­
i ng sec1ion of QST for sources. Plans for an 
excellent backpacking rig are avai lable in 
the latest ARRL Handbook. 

Running a low-power s tation does nOI 

mean inf'erior performance. All you need is 
a lillle more skill. Don't worry about find­
ing someone to tulk to. If you can heurthcm, 
clrnnces are you can work them! 

.h:lT Cold was lice11sed i11 Moy 199 1 as a 
Ted111ici1111. Ne 11pgraded 11vo 1110111/is /(tier 10 
El'tm Cl11ss. l e.ff is m1 ARRL \!oluttteer Ex11mi11er 
in Co11ke1'ilie. Te1111essee. His educn1io11nl back· 
gro11111/ i111:htdes 11111asters degree i11 Speci11/ Ed11-
cmi<111 fro111 Ma11/1mu111 College and n bachelor's 
degrl'e i11 psychology f ro111 Adelphi University. 
Jeff's son Danny 11·as licensed in July 1992 and 
holds 11 General license. He recemly passed his 
20-wp111 C\V tesr. Jeff is manager of computer 
suppo /'/ sen'iCl!S .fl1r Tennessee Tec/11w logic11/ 
U11illersi1y. 
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Volunteer Examiner 
Coordinator: 
Your Gateway to Amateur Radio 
By Brian Battles, WS10 

U 
lllil l aie 1983, all 
Amateur ~ad io li­
cense testing was 
done at FCC field 

offices and a few remote 
si tes across the country. The 
FCC exams were conducted 
mostly on weekdays and were 
usually he.Id no more than once 
every month or every couple 
of weeks. 

In the early 1980s, budget 
cutbacks greatly reduced the 
number of FCC examinations. 
By 1982, the FCC had nearly 
eliminated field office testing 
entirely. 

The ARRL, anticipating 
impending disaster, worked for 
legislation to permit voluntary, 
uncompensated assistance in 
the examination process. This 
allowed !he FCC to use quali­
fied volunteer Amateur Radio 
operators, rather than govern­
ment staff members. 

In early 1984, several um­
brella organizations known as 
V olunteer Examiner Coor­
dinators (VECs) began to co­
ordi nate the effon s of hun­
dreds of license examining 
volunteers. These specially 
quali fied radio amateurs are 
referred 10 as Volunreer Exam­
iners, or VEs. 

The VEC program coordi­
nates the examinations for 
obtaining and upgrading a 
ham license. The VEC 
program is the interface be­
tween the studying candi­
dates do to prepare for the 
test and the FCC's licensing 
facility in Ge1tysburg, Penn­
sy lvania, which issues each 
new or upgraded Amateur 
Radio license. 

How to Upgrade a License 

To upgrade to a higher li ­
cense class, 1.he candidate must 
pass the necessary exami-
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Organization is the key to running a successful testing session. 
Tom, WA1RHP, and his team does everything it can to put 

everyone at ease. 

Table 1 
Class 
Novice 
Technician 

(above 30 MHz) 
Technician Plus 
General 
Advanced 
Extra Class 

Element 
1 (A) 

1 (8) 

1 (C) 

2 

3(A) 

3(8) 

4(A) 

4(8) 

Elements(s) 
1(A) and 2 

2 and 3(A) 
1 (A), 2 and 3(A) 
1 (8), 2, 3(A) and 3(8) 
1 (8), 2, 3(A), 3(8) and 4(A) 
1 (C), 2, 3(A), 3(8), 4(A) and 4(8) 

Requirements 
5 WPM Morse code 
13 WPM Morse code 

20 WPM Morse code 
30 questions concerning the privileges of Novice 
class operator license. To pass, 22 questions 
must be answered correctly. 
25 questions concerning the additional privileges 
of a Technician class operator license. To pass, 
19 questions must be answered correctly. 
25 questions concerning the additional privileges 
of a General class operator license. To pass, 
19 questions must be answered correctly. 

50 questions concerning the addit ional privileges 
of an Advanced class operator license. To pass, 
37 questions must be answered correctly. 

40 questions concerning the additional privileges 
of an Extra Class operator license. To pass, 
30 questions must be answered correctly. 

nations(s) for the next higher 
license class. These exami ­
nations are held at a time 
(usually a weekend or 
evening) and at a location 
convenient LO most people. 

To help prospects locate 
test sessions, the ARRL/VEC 
maintains a computer data 
base of test sessions, most of 
them conducted by ARRL 
teams so candidates can get 
the most up-to-date in forma­
tion about tests being gi ven in 
any area. 

Each VEC (there are 18) 
coordinates the efforts of its 
VEs. The VEs determine the 
need for tests to be held in 
their areas. Sometimes thi s 
need is established by licens­
ees and potential hams con­
tacting the VE team. Other 
times, the team establishes an 
ongoing testing schedule to 
meet an area's needs. Many 
teams hold Lest sessions 
monthly. 

What Y ou Need to Know 
to Upgrade Your License 

As with the Novice or 
higher-cl ass license you've 
already earned, you must pass 
certain Morse code and/or 
written examinations required 
for the class of license you 
seek. The required examina­
tion elements for each class of 
license are shown in T able 1. 

For the Morse code exami­
nation, the test must be suffi­
cient to prove that you have the 
abili ty to receive correctly by 
ear the code at the prescribed 
speed using all the characters 
of the English alphabet, num­
bers 0-9, period, comma, ques­
tion mark, slant bar and proce­
dural signals (prosigns) AR, 
BT and SK. 

Each wriuen examination 
is drawn from the appropria te 



public domain Amateur Radio question 
pools and contains questions pertaining to 
FCC Rules, Station Operating Procedures, 
Propagation, Amateur Radio Practices, 
Electrical Principles as appl ied to amateur 
equipment, Station Equipment Circuit Com­
ponents, Practical Circuits, Signals and 
Emissions. and Antennas and Feed lines. 

A Decade of Success 
The ARRL/YEC began operations on 

July 2 1, 1984. Since then, it's been busy 
meeting the needs of the amateur commu­
nity. To show how the ARRL/YEC has 
helped the Amateur Radio community, here 
are some statistics: 

In its first I J years, the ARRL/VEC has 
accredited more than 35,000 VEs. These 
VEs have conducted more than 35,000 test 
sessions. At these sessions, more than 
417,000 people have taken examinations to 
earn a license or to upgrade their license 
privileges. Of that number, 231,000 have 
had data from their successful applications 
submitted to the FCC for new and higher­
class licenses. 

The ARRL/VEC Can Hel1> You 
The ARRL/VEC's examiners conduct 

more than 400 test sessions per month at 
sites across the country. To find out where 
a nearby exam session is be ing conducted, 
call or write. The ARRL/VEC sends a free 
computer printout of the tests scheduled for 
a particular area, or a staff member can g ive 
all the information over the telephone. Next, 
the prospective examinee chooses a tes t site 
from the information provided and cal Is the 
contact person listed for that test session. Cf 
there are no examination sessions listed in a 
local area, te ll the ARRL/YEC and it will 
contact its VEs to arrange a future exam 
session nearby. 

Each local VE team's contact person has 
all the information regarding the tes1 ses­
sion. He or she will supply essential infor­
mation about the test session, such as direc­
tions to the exam, what time to arrive and 
what to bring, and how long the test is ex­
pected to last. The contact person can an­
swer any other questions regarding the test 
session. 

Cost Recoupment: 
A Small Fee, A Lifetime of Hamming 

The FCC a llows VECs (or VEs) to 
charge a test fee to reimburse volunteers 
for out-of-pocket expenses. The fee is based 
on postage, printing and duplicating costs. 
The ARRL/VEC test fee is $5 .90 and is 
charged once per s itting. Therefore, you 
could take one, or all , of the Morse code 
and/or written tests, and the cost is the same 
$5.90 (no charge for Elements lA o r 2). 
(The amount of this fee is set by the FCC 
and has his-torically increased by a few 
cents each year based upon small annual 
increases in the government's Consumer 
Pricelndex [CPI]) . There 's no fee for a US 
Amateur Radio license, which is renewable 

every I 0 years and is valid for life. 

Using New Operating Privileges 
If an exam candidate already has a li­

cense, he or she may use new upgrade 
privi leges immediately. Upon successful 
completion of a Morse code and/or written 
exam, the VEs supply the examinee with a 
Certi ficate of Successful Completion of Ex­
amination (CSCE). l fan amateur has earned 
an upgrade, the CSCEindicates what license 
class the ham has upgraded to. The new 
operator privileges are temporary until the 
actual upgraded license is received in the 
mail from the FCC, usually two to three 
weeks or less from the tes t date. And, with 
recent FCC Rules changes that went into 
effect on 12/20/94, you can go on the air as 
soon as the FCC receives and processes your 

The wait Is worth It! Gwenneth Wallens, 
N1 OJV/AG, just passed her 13-WPM 
exam to earn her General-class license. 
(She displays her General-class 
upgrade CSCE proudly.) Her husband 
and two children are also hams. 

new license application data and enters it 
into their Amateur Service data base. To' find 
out if your new license has been granted by 
the FCC, at leas t seven business days after 
passing your exam, you can call the ARRL 
New Ham Hotline at 1-800-326-3942 (dur­
ing ARRL bueiness hours). 

In Case of Failure ... 
Tf a candidate doesn ' t pass an examina­

tion, all is not lost. Not everyone passes thei r 
exams the firs t time. In fact, it takes some 
people two or three tries. There' s no FCC 
limit on how long an applicant must wait to 
retake a failed exam. Therecan be some con­
straints, however, depending on the re­
sources of the local ARRL VE team. A ham 
may be able to retake an examination imme­
diately after failing it. Check with the VE 
team regarding the details. If it has another 
set of questions for that examination E le­
ment available, it may readminister the test 
on the spot. 

The Board of Directors and 
Washington Representation 

As part of the American Radio Re lay 
League, the ARRL/VEC benefits from a 
Board of Directors that looks out fo r ama­
teurs' best interests. Board members are 
volunteer radio amateurs, elected by League 
Members to represent hams in ARRL and 
government affairs. We have the benefit of 
a strong voice in Was hington, DC. If a 
change in the FCC rnles or in federa l laws 
are needed to benefit Amateur Radio, the 
ARRL has the resources to make it happe n. 

Service After the Test Session 
The ARRL/YEC provides its VE teams 

with all materials used at test sessions. 
When the sessiou is over, completed exam 
materials are sent to the YEC offices at 
ARRL Headquarters in Newington. Con­
necticut. Trained staff members review the 
results, check the completeness of each ap­
p lication fom1 and submit the applications 
directly to the FCC's Gettysburg licensing 
facility . 

Because not every possible upgrading 
scenario can be antic ipated, if there are any 
questions, cal I or write the ARRL/YEC with 
your inquiry. 

Can You Become A VE? 
Although you may just be starting out in 

Amateur Radio, perhaps someday you' ll be 
ready to help others get started. The ARRL/ 
VEC is always looking for quali fied radio 
amateurs to join its YE program. Hams over 
the ageof 18 who hold General, Advanced 
or Extra Class licenses may guali fy to 
become certified VEs and he lp serve the 
community'. Contact the ARRL/VEC for 
details. 

To get in touch for any purpose, conl:lcl. 
Bart Jahnke, KB9NM, Manager ARRL/VEC, 
225 Main St, Newington, CT 061 11; te le­
phone 203-594-0200; fax 203-594-0259; 
Internet mail: VEC@arrl.org. 
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Better than a 
Rubber Duck 
Extend the range of your 
H-T with a better antenna! 

By Joel P. Kleinman, N1BKE 
Associate Technical Editor 

Y 
ou ' ve just bought a new hand­
helcl VHF radio (we' II call it an 
H-T, like many people do) and 
boy, are you anxious to get it on 

the air! If you're like most hams with a new 
radio, you ' ll not-so-carefully unpack it, put 
the manual aside for another t ime, attach 
the flexib le rubber antenna (which we' ll 
call a rubbe r cluck, like most people do) and 
turn il on. You want that first contact, and 
you want it bad. 

Nothing. Dead. 
"Try anaching the battery pack," your 

friend suggests. 
"Good idea ," you admit. 
You hit the push-to-talk switch, and ... 
Dead again. 
"You ' ll need to charge the pack first," 

Mr Helpful chimes in. 
You resign yourself to making that first 

contact tomorrow. You plug in the wall 
charger, connect the other end to the radio 
and stare at the little red light. 

Tomorrow arri ves. Now you ' re ready to 
get on the a ir. 

The radio has many features , but all you 
want to do is announce your call sign over 
the W3HAM repeater and see if Mac or Gail 
is around. You bring up the repeater. Son 
of. 

Then you don't . 
As you try the repeater from different 

spots, you seem to be out of range most of 
the time. But you can hear friends in sur­
rounding towns hitting the repeater with no 
trouble al all- and you know they're using 

I 

This satellite 
antenna 
shows the 
helical shape 
that's used in 
rubber duck 
antennas. This 
design allows 
2-meter 
antennas to be 
as short as 
3 inches. 

H-Ts, too. You've got all the swi tches in 
the right place (after following the direc­
tions in the manual you've finally gotten 
around to reading). What's going on? 

Could be that your rubber duck isn't all 
it 's quacked up to be. 

What's a Rubber Duck, Anyway'? 

The antenna that comes with most H-Ts 
is a cylindrical piece of rubbe r with a wire 
wound around inside it. This type of antenna 
is called a helical amenna, because the 
wire is in a helical (spiral) shape. It ' s 
designed this way to save space. Depending 
on the band they're designed for, rubber 
ducks may be described as Yi, %, 1/ 2 or % 
wave. This isn't usually the physical length. 
A full-size Y1-wave 2-meter antenna would 
be about 20 inches long. With the wire 

Where to Find Higher-Performance H-T Antennas 

Check with your local dealer, read the advertising section of OST or contact the following 
(partial list): 

Advanced Electronic Applications Inc 
PO Box C2160 
2006 196th St SW 
Lynnwood, WA 98036 
206-77 4-5554 
Hot Rod series 

AN LI Antenna 
20277 Valley Blvd #J 
Walnut, CA 91789 
800-666-ANLI 
Gold Series 

Larsen E'.lectronics Inc 
PO Box 1799 
Vancouver, WA 98668 
360-944-7551 (fax: 360-944-7556) 
Kulduckie series 

MAXRAD Inc 
4350 Chandler Dr 
Hanover Park, IL 60103 
800-323-9122 
MAX-DUCK series 

H-T 
antennas 
come in 
several 
shapes and 
sizes. 
Those 
designed 
for 2 meters 
or 222 MHz 
are gener­
ally a bit 
longer than 
those for 
440 MHz. 
Some are 
designed 
to work on both 2 meters and 440 MHz. 
(photo courtesy of Larsen Electronics) 

Two H-T Antenna Tips 

0 Keep a couple of rubber bands 
around your H-T. It's a handy way to 
attach your stock rubber duck to your 
radio when you're using your better­
performing antenna. 

O You can use your better­
performing H-T antenna on your car 
without buying a special mobile 
antenna. Larsen Electronics sells a 
magnetic-mount base (with cable and 
connector) for any H-T antenna with 
a BNC connector. · 

MFJ Enterprises Inc 
PO Box 494 
Mississippi State, MS 39762 
800-64 7-1800 
Telescoping antennas 

NCG Company 
1275 N Grove St 
Anaheim, CA 92806 

800-962-2611 
Comet antennas 

RF Parts 
435 S Pacific St 
San Marcos, CA 92069 
619-744-0700 
Diamond antennas 
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wound into a tight spiral, that same antenna 
can be as short as 3 inches. 

The rubber duck that came with your 
hand-held rig has some advantages: It ' s 
lightweight, small and won't break if it 
smashes against something. But the stan­
dard antenna also has drawbacks. In short, 
it 's a compromise design. It was made to be 
inexpensi ve and convenient, not to be a top 
performer. Tl will usually do fine if you have 
a clear shot to a nearby repeater or toward 
the station you're working on simplex. 

If you ' re not "line of sight," however, it 
won't do as well. Sometimes you' ll make 
it; other t imes you may drop in and out. Re­
peater users find this annoying. They' II 
(helpfully, or course) tell you, "The station 
try ing to get into the repeater: You're not 

Amateur 
& 

Advanced 
Communications 

3208 CONCORD PIKE 
ROUTE 202 

WILMINGTON 
DELAWARE 

19803 

302-478-2757 

NO SALES TAX 
IN DELAWARE! 

DELAWARE's friendliest ham 
store and headquarters for the 

A.W.A.R.E. 
RADIO CLUB 
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Telescoping antennas 
offer performance and 
convenience: They 
can be extended for 
maximum 
performance, and 
collapsed to a more 
convenient length at 
other times. (photo 
courtesy of Advanced 
Electronic 
Applications) 

making it. Try again when you' re closer. 
NI NAS clear. " This has happened to many 
of us who use repeaters, but when it starts 
happening frequently, it may be time to look 
for a beuer antenna. 

Several manufacturers offer higher-perfor­
mance H-T antennas (see the list on the previ­
ous page). Some H-Ts come with very short 
(3 inches or so) rubber antennas- "stubby 
ducks"- for added convenience. For these, 
even a longer rubber duck will improve perfor­
mance. 

Telescoping versus Flexible 

Telescoping antennas are popular 
because they can be "whipped out" on ly 
when needed. If you' re hitting the repeater, 
there's no need to extend the whip. When 

********************* 
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: Mr. NiCd -E.H. Yost & Co. t 
: YOUR BATTERY SOURCE FOR: : 

t TWO-WAY UDIOS t 
* ICOM, REALISTIC, KENWOOD, YAESU, * 
: AllNCO, STANDARD, UNIDEN & morel : 

t IAPTOP/NOllBOOKCOMPUllRS t 
t VIDEO CAMCORDERS t 
t CELLULAR PHONES t 
: PHOTOGRAPHY t 

* * * * * * * * t Mr. NiCd - E.H. Yost & Co. t 
; 2211-D Parview Rd. : 
* Middleton, WI 53562 * 
: Mal, Phone, & Fax orders welcome! : * Pey with MC I VISA I DISC I AMEX! * 
********************* 

you ' re not getting in, extend it to full length. 
Telescoping antennas are usually 1/1 wave 
when collapsed and%, 1.h or 5ls wave when 
extended. The added length adds gain (bet­
ter performance). 

On the down side, rigid antennas can 
break i f you're not careful. I've learned the 
hard way co avoid hitting rigid objects with 
them! 

Flexible antennas, on the other hand, are 
virtually unbreakable. They can be thin or 
thicker (or a combination thereof), and they 
can be short or long. In general , the longer 
the antenna, the better the performance. 

Decisions, decisions! If top performance 
is your goal, investigate longer telescoping 
or flexible antennas. The right antenna will 
make a big difference in how well you can 
reach repeaters from various locations. tr 
convenience (portability) is your overrid­
ing concern, go witli a smaller flexib le an­
tenna. Just because the manufacturer in­
cl uded a rubber duck antenna with your 
hand-held transcei ver, that doesn't mean 
it's the best antenna for you! 

FREE 
24 Page 
Catalog 

(800) 457-7373 
Books on antennas, equip­
ment to use and how-to-get 
your station on-the-air. Vid­
eos by CQ Magazine on sat­
ellites, contesting, packet ra­
dio and much, much more! 
Fast service. Satisfaction 
guaranteed! Call or write 
today for your FREE catalog. 

• • C3:J 
Fax (603) 899 6826 

Radio Bookstore 
PO Box 209 

Rindge, NH 03461-0209 



The Day the Repeater ''Broke'' 
By Larry Wolfgang, WR1 B 

Senior Assistant Technical Editor 

my way home from work one 
night l heard several stations 
on the local repeater. They 
were having a round-table dis­

cussion about TCP/IP (a form of packet­
radio ne tworking). I was curious and 
wanted to ask a few questions. 

During the brief pause between two sta­
tions' transmissions, I sent my call sign 
once. "WRIB." The next station acknowl­
edged my call and turned it over to me after 
he fini shed his transmission. To avoid a 
possi ble time-out problem, I waited for 
the courtesy beep. 

I asked a couple of questions, and 
turned it over to the next station. 
"WB81MY to take it, this is WR IB ." When 
I released the mike button, I discovered 
that Steve was already talking! He made a 
reference to my " not making it into the ma­
chine" and then called me to try it again . 
"WRIB, .try it again Larry. We didn't gel 
anything on that last transmission." 

So I tried again. "Am I making it now 
Steve? WR 'l B." 

"Sorry Larry, nothing heard. Try again 
if you get into a better location." And the 
conversation continued without me. I tried 
calling in once more that evening, but got 
no answer. I was puzzled, and worried that 
something had gone wrong with the re­
peater. 

The next morning on my way to work, 
I heard Jim, KRlS, on the repeater. "KR IS 
listening." I decided to give Jim a call. 
"Good morning, Jim. This is WRlB." Jim 
answered immediately, and we had a nice 
conversation. I described the events of the 
previous night, but Jim had no idea what 
may have been wrong. 

A few days later I joined another round­
table discussion on the way home. Some­
one mentioned that the repeater had re­
cently been switched to subaudible 1one 
access. Ah-hah ! Maybe that was the prob­
lem! 

The Mystery is Solved 

At the next club meeting, the topic for 
discussion just happened to be tone access. 
How convenient! As I listened, I learned 
that our repeater had recently installed a 
continuous tone-coded ~quekh system 
(CTCSS). Despite the complicated-sound­
ing name, CTCSS is easy to unders tand. 
It 's based on a system that Motorola devel­
oped many years ago for business-band 
radios. In fact, some veteran amateurs still 
refer to CTCSS by the original Mowrola 
trade name: Private Line-or just PL. 

The original intent of the Private Line 
system was to allow several business users 
to share a single channel. For example, the 
Ace Trucking Company and Mel 's Tax i 
Service might both use the same channel. 
All the Ace receivers respond to one PL 
LOne and the receivers in Mel 's taxi s re­
spond to anoth.er tone. When the Ace dis­
patcher calls a truck, their drivers all hear 
ihe call. but the taxi receivers remain 
squelched and no call is heard . As long as 
both dispatchers don't transmit at the same 
time, each company enjoys interference­
free communications. 

Amateurs have several reasons for 
using this type of system on their repeat­
ers. Preventing inter mod interference from 
keying up the repeater is one good applica­
tion. Intermod can occur when two strong 
s ignals mix, producing a signal on the re­
peater input frequency . For example, a 
channel-8 TV signal on 18 1.25 MHz could 
mix with a business-band radio transmis­
s ion on 36.4 MHz. The difference fre­
quency is 144.85 MHz ( 181.25 MHz -
36.4 MHz), a popular 2-meter repeater fre­
quency. The result is a repeate r that's 
keyed time and time again, driving every­
one crazy and rendering it nearly useless! 
.By using a CTCSS, the repeater will re­
spond only to signals carrying the proper 
tone, 1101 the intermod signal. 

Another common use occurs when a 
second repeater is on the same frequency 
in a neighboring area. Most of the time the 
repeaters cause little or no interference to 
each other. But during times of enhanced 
propagation, or when an amateur increases 
power considerably to access the repeater 
from afringe area (beyond the repeater's 
reliable coverage area), users of one re­
peater may inadvertently key up the other 
repeater. In this case, the repeate r owners 
may decide to add a CTCSS function to 
their machine to prevent hams from the 
neigbboring group from keying it up. 

A third application of CTCSS is to 
create a closed repeater. A closed repeater 
is one intended for use by a specific group 
of people, such as the members of a par­
ticular club, and no one else. 

The first two cases are examples of open 
repeaters using CTCSS to solve a particu­
lar problem. The ARRLRepeater Directory 
lists the CTCSS tones for many open re-

peaters that use this system occasionally 
or all the time. 

How CTCSS Works 
lf your transmitter includes a CTCSS 

tone encoder, it sends a tone along with 
your transmitted s ignal. The tone fre­
quency is below the lowest audio fre­
quency that will go to the receiving 
station's speaker. Because it cannot be 
heard by other users, it 's called a 
subaudible tone. 

The repeater control circuit easily 
senses the subaudible tone and responds 
only to signals that include it. This effec­
tively locks out signals that don 't carry the 
correct CTCSS tone. Now I understood 
why I was having so much trouble with the 
repeater. Without the proper subaudible 
tone, I was locked out of the system. The 
problem wasn't the repeater, it was me! I 
wasn ' t transmitting the correct tone! 

There are 42 standard CTCSS tone fre­
quencies. They range from 67 .0 to 254.1 Hz. 
Table I lists the Electronic Industries Asso­
ciation (EIA) standard frequency codes and 
with their Motorola alphanumeric desig­
nations. 

Many VHF/UHF FM radios have a 
built-in CTCSS tone encoder. If one isn't 
built into your radio, you can probably add 
it as an accessory with little trouble. 
(Check with your radio 's manufacturer, or 
look through the advertising in QST.) 

To use the repeater, I s imply had to pro­
gram my radio to transmit the proper tone. 
The repeater trnstee told us to use 88.5 Hz, 
and the information was printed in the next 
club newsletter. I had to check my radio's 
instruction manual to learn how to program 
a subaudible tone. 

After pressing a few buttons, my rig was 
all set to go. My transceiver includes a 
TONE button, so I can turn the subaudible 
tone on or off once it is programmed. By 
programming the lone firs t, and then 
storing the repeater frequency in a 
memory, 1 can store a different tone with 
each memory. Some radios may only se­
lect one tone for use with all the memory 
chaDD.els, but that shouldn't be a serious 
drawback. 

The Last Piece ol" the Puzzle 

I asked why the stations on the repeater 

One day I was in, the next day I was out! 
What was going on? 
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Table 1 
cress Tone 
Frequencies 

Frequency Motorola 
(Hz) Designator 

67.0 
69.3 
71.9 
74.4 
77.0 
79.7 
82.5 
85.4 
88.5 
91.5 
94.8 
97.4 

100.0 
103.5 

xz 
wz 
XA 
WA 
XS 
WB 
YZ 
YA 
YB 
zz 
ZA 
ZB 
1Z 
1A 

Frequency Motorola 
(Hz) Designator 

107.2 
110.9 
114.8 
118.8 
123.0 
127.3 
131.8 
136.5 
141.3 
146.2 
151.4 
156.7 
162.2 
167.9 

18 
2Z 
2A 
28 
3Z 
3A 
38 
4Z 
4A 
48 
SZ 
SA 
SB 
6Z 

WEST ELECTRONICS 
6516 75th Place 

Cabin John, MD 20818 

See our ad on pg. 53 for 24kt gold electroplate 
HAM RADIO OPERATORS ID BADGES 

To order by phone call: 
1-800-757-4HAM( 4426) 

Radio Amateur Callbook 
1695 Oak Street, Lakewood, NJ 08701 

ORDERTOLLFREE 
l -800-278-84 77 (IN USA ONLY) 

1-908-905-2961 
FAX l-908-363-0338 

OR FILL OUT THE COUPON ON PAGE 52 
VISA/MC/AMEX ACCEPTED. 

Quality handhelds 
and mobile units 
at affordable 
prices 

AR-146 2 Meter Mobile 
& AR-446 440MHz M obile 

•RX: 125 - 174 
• 3 power levels 
• CTCSS Encode-Decode 
• Small footprint 
• 40 Memories 
•Paging 
• 50/10/5 w 

20277 Valley Blvd., #J Walnut, CA 91789 FAX: 909-869-5710 800-666·2654 

Frequency Motorola 
(Hz) Designator 

173.8 
179.9 
186.2 
192.8 
203.S 
206.5 
210.7 
218.1 
225.7 
229.1 
233.6 
241 .8 
2S0.3 
2S4.1 

SA 
68 
7Z 
7A 
M1 
8Z 
M2 
M3 
M4 
9z 
MS 
M6 
M7 
oz 

heard my call s ign that first night, but 
couldn ' t hear any later transmissions. As it 
turns out, I made my initial call before the 
squelch tail dropped from the previous 
user. The repeater was already keyed, so 
it received and repeated my call s ign. 
Because I was not transmitting the proper 
subaudible tone, however, 1 was unable to 
key the repeater on my own. 

So the next time you think a repeater is 
"broken," find out if it's using a tone­
access system. Program your rig for the 
proper tone and you' 11 be back in business! 

PREJMIER 
con11nur11catlon s NEW! 

FULL LINE OF HT 
SPEAKER/MIC$ 
HT Speaker Mies! 

Lapel Mies! 
Mini-Boom Mies! 

Throat Mies! 

Antennas 
PNC Connector 

mates with 
UHF&NMO 

NEW! 

1 
Fiberglass 

Base Antennas! 
Super Low Prices 

20277 Valley Blvd., llJ Walnut, CA 91789 FAX: 909-869-5710.800·666-2654 

NEMAL ELECTRONICS 
MANUFACTURER OF PROFESSIONAL AND AMATEUR INTERCONNECT PRODUCTS 

*COAXIAL CABLE 
*ROTOR CABLE 

' RF CONNECTORS 
'SPECIALIZED PRODUCTS 

MORE THAN 3000 ITEMS IN STOCK • NO MINIMUM ORDER 
ORDERS: 800-522-2253 E-MAIL: nernal@internetco.net 
Tech Info: 305-899-0900 Internet: www.nernal.com 

Fax: 305-895-8178 
12240 NE 14th Ave.• N. Miami, FL 33161 

~~®U~ 
"Miracle Discovery Ends My 

Ten Year Frustration 
With Code!" 

See our Ad on page Page 56 



DISPLAY YOUR CALL SIGN WITH PRIDE! 
FULL SIZE LICENSE PLATES - LICENSE 
PLATE KEY TAGS - LICENSE PLATE 
FRAMES - NAME BADGES and more ..... . 

WITH YOUR CALL SIGN ENGRAVED! 
Geniac Technologies, Inc. (FREE CATALOG) 
8105 NW 33rd St. Dept. H Phone: 305-599-7384 
Miami, FL 33122 email: GENIAC@aol.com 

E-Mail: sales@cushcraft.com See our ad on the 
inside l ront cover 

OCEAN STATE ELECTRONICS 
CALL US FIRST FOR. ... 

RESISTORS, CAPACITORS, SEMI'S, 
TOROIDS, HARDWARE, CONNECTORS, 

POWER SUPPLIES, ANTENNA HARDWARE, 
AND MUCH MORE. FREE 120 PAGE CATALOG 

AVAILABLE. SEE OUR FULL PAGE DISPLAY AD 
ON PAGE 64. PO BOX 1458, WESTERLY, RI 02891 . 

See our NEW 2 Meter Handheld for 
under $200 on the back cover 

R & L Electronics •.. :.· 
800-221-7735 : . . 
Localffech 5 J 3-868-6399 • FAX 513-868-6574 
HAMILTON, OHIO 
1315 Maple Avenue, Hamilton, OH 45011 

See our ad on page 55 

~1!~!!~9. 
Phone: (310) 618-8616 
Fax: (310) 618-8758 
Internet: http://www.alinco.com 

-- Electronics 
_Book Club® 

A Division of The McGraw-Hill Companies 
P.O. Box 549, Blacklick, OH 43004-9918 

See our full page ad on page 57 

THE PERFECT ANTENNA 
See our ad on page 51 

MAHA 
Replacement Battery Packs for 

ICOM • Kenwood • Standard • Yaesu 
handhelds • See our ad on page 53 

0 
ICOM 

See our SPECIAL COUPON 
on page 33 



Colorful QSLs is offering a 1 0% discount to any 
new ham with a new cal l and license. The offer is 
good from July 1, 1996 to July 1, 1997. Please send 
$1 .00 and your address for a sample of our bril­
liantly colored cards printed on glossy card stock. 

COLORFUL QSLs 
Dept. N, Box 4027, Lafayette, IN 47905-4027 

ire1r 
TEN-TEC 

Fun Affordable Kits! 
See our ad on page 8 

Words . erv1Ces 
se 

QSL cards. Fast quality service. 
Sa1nples $1.00 (refundable with order). 
WordWise Services, Dept. NHC, 107 
Giles Court, Newark, DE 19702 

C~M!tenna~ 
High-Quality Craftsmanship 

See our ad on page 44 

Smart 
Battery 

Charger 
FOR GEL·CELL or LEAD ACID BATTERIES. 

See June 87 OST 
By WARREN DION N1 BBH 

Features: Precision temperature tracking voltage reference & throe mode charging 
sequence. Standard kit is for 12V @ 1/2 or 1 Amp, usor seloclable. Can be connected to 
lhe ballery lndelinately. will not overcharge Weighs 2 pounds and mesures 4"W x 5 1/2"0 
x 2 1 /2"H. Finished enclosure included in kit. 
Complete Kit Only ............ $59.95 Assembled & Tested ...... .. $79.95 
GA Rosldonts add 7. 75% sales tax. S&H: $6.50 (insured). Foreign orders ndd 20 %. For more i'nfo 
or price list; send legal size SASE: (55c) to: 

A&A Engineering 
2521 W. La Palma llK ·Anaheim, CA 92801 
(714) 952·2114 • FAX: (714) 952·3280 

C & S SALES, INC. 
Your Test Equipment Source (Kits Toof) 

150 W. Carpenter Ave., Wheeling, IL 60090 

800-292-7711 
See our ad on page 32 

ASK YOURSELF THESE QUESTIONS! Are you INTERNATIONAL 
continually being interfered with during a QSO? You RADIO 
can't seem to pull out a weak signal in the ORM? If 
YES to either question, then purchase our 8 Pole 
SSB or CW Crystal Filters! Kenwood, lcom, & Yaesu 
separate newsletter back issues available. Fox 
Tango back issue library (a collectors item). They 
w ill not be reproduced! Order Now! 

. WRITE OR CALL FOR YOUR FREE CATALOG TODAY! 
3804 SOUTH U.S. 1, FT. PIERCE, FL 34982 

561-489-0956 
Phone orders taken Tuesday thru Friday: 1 :00 to 5:00 PM FOX-TANGO 

YAESU 
. . .leading the way. 

See our new Dual Band Handheld 
on the inside back cover! 

Your Source for 
New and Recycled 
Electronic Components! 
Send $2.00 (US$4.00 foreign) for our Catalog. Refundable on First Order. 
Please mention lhis ad when ordering. 

~ 
ALLTRONICS 
2300 Zanker Road• San Jose, CA 95131 
Voice: (408) 943-9773 •Fax (408) 943-9776 

• Internet: http://Www.alllronics.com 

Nearest Dealer/Orders: 800-647-1800 
Technical Help: 800-647-TECH(8324) 
•I year 1r11comli1io11a/ guarantee • 30 day money bllck 
gunrnntcc (less s/h) on orders from MFJ • FREE emu log 

MFJ 
MFJ ENTERPRISES, INC. 
Box 494, M iss. State, MS 39762 
(60 l) 323-5869: 8-4:30 CST, Mon-Fri. 
FAX : (601)-323-6551. 

MFJ ... making quality affordable. Page 16 



We at GAP realize there isn't a perfect antenna. No sin­
gular antenna will scream DX on 80 and be the best for 
local nets on I 0. If anyone tells you there is, beware! The 
perfect antenna does not exist, but the right one for you 
may. If you want something to bust the pile on the low 
bands, then consider the Voyager. Just starting ouc in 
ham radio and need a great general coverage antenna, 
the Challenger is easy to assemble and for little effort will 
yield superior performance, espe­
cially on DX. Maybe you know­
ingly or unknowingly moved into 
one of those "restricted areas· 
where the Eagles limited visibility. 
but unlimited ability is desired. 

BANDS OF OPERATION 
!Om 12m !Sm 17m 20m 30m 

• • • • 
• • • • • 
• • • • • • 

• 

40m 

• 
• 
• 
• 

This chart helps you select the right GAP antenna. W hen comparing GAPs, bandwidth 
is not a concern. With few exceptions. a GAP yields continuous coverage under 2:1 for the 
ENTIRE BAND. 

All antennas utilize a GAP elevated asymmetric feed. A maj or benefit is the virtual elimi­
nation of the earth loss. so more RF radiates into the air instead of the ground. This feed 
is w hy a GAP requires NO RADIALS. Just as elevating a GAP offers no significant improve­
ment to its performance, adding radials won't either. making set up a breeze. 

A GAP antenna has no traps, coils or transformers. This is important. The greatest 
sources of failure in multiband antennas are these devices. Perhaps you heard someone 
discuss a trap thac had melted. arced or became full of water. Improvements to these inher­
ent problems are the focus of the antenna manufacturer. while the basic design of the 
antenna remains unchanged. GAP Improved the trap by eliminating it! Removing these 
devices means they don't have to be tuned and, more importantly. won't be detuned by 
the first ice or rain. The absence of these devices improves antenna reliability. stability and 
increases bandwidth. 

Another major advantage to a GAP antenna is its NO tune feature. Screws are simply 
inserted into predrilfed holes with a supplied nutdriver. 

The secret is out and people in the know say: 
CO-Tue GAP consistently outperformed base-fed antennas ... and was quieter.· 
7 3-"This is a real DX antenna, much quieter than other verticals." 
RF-'To say this antenna is effective would be a real understatement. Switching back and 
forth on 40m between another multiband HF vertical and the GAP. there was no compari­
son. Signals were always stronger on the GAP. sometimes by S units, not just DBs." 
Worldradio - 'Tuese guys have solved the problem associated w ith verticals. That is, an 
awful lot of RF is wallowing around and dropping into tlie dirt instead of going outward 
bound. A half-wave vertical does need radials if it is end fed {at the bottom). But the same 
half-wave vertical does not {as much, hardly at all) if is fed in the center.· 
IEEE-"Near field and power density analyses show another advantage of this antenna 
{asymmetric vertical dipole): it decreases the power density close co the ground. and so 
avoids power dissipation in Che soil below it. The input impedance is very stable and 
almost independent of ground conductivity. This antenna can operate with high radiation 
efficiency in the MF AM standard broadcast band, without the classical buried ground 
plane. so as to yield easier installation and maintenance.· 

COUNTER-
80m 160m 

HT WT MOUNT 
POISE 

COST 

• 3 1.5' 2 1 lbs 
Drop In 3 Wires 

$259 
Ground Mount @25' 

2 I .5' 19 lbs 1-1/4" pipe 80" Rigid $269 

• 25' 25 lbs 1-1/4" pipe 80" Rigid $289 

• • 45' 39 lbs Hinged Base 
3 Wires 

$399 @57' 

New Release: TITAN DX 

This all purpose antenna is 
designed to operate I Om-
80m, WARC bands included. 
It sits on a 1-1/4" pipe and 
can be mounted close to the 
ground or up on a roof. Its 
bandwidth and no tune fea­
ture make it an ideal antenna 
for the limited space environ­
ment as well as a terrific addi­
tion to the antenna farm. 



Here it is! 

'/11e CD-ROM 

all m tlio amateurs 

lwve been 

waitingf01: 

ORDER TOLL FREE 
1-800-278-847i (loUSl""l.>l 

1-908-905-2961 
Fax 1-908-565-0558 
'" '.fill 0111 tile coupon (l.t rii;ltt . 
1' /SMMChlMEX tu:t:eptell. 

lladio Amateur CaUbook 
1695 Oak Street 
Lakewood, NJ 08i01 

THE MOST COMPLETE CALL­
BOOKS ON THE MARKET. 
INTRODUCING-RADIO AMATEUR 
CALLBOOK CD-ROM 1996 
Now radio amateurs can access 
callsigns, names and addresses 
of more U1au 1.3 million lislings 
world-wide covering more 1.han 
250 countries, islands and 
dependencies. The l\adio 
A1m1te1u· Callbook/CD-1\0M 
conta ins hoth North American 
and International lislinss! 
Tbe Radio Amateur Call book 
CD-ROM offers unmatched 
coverage or the world. 

• Windows/DOS platform for US 
& International data retJicval 

• Windows icon d1ivcn by mo11M· 
& DOS 1'ia menu 

• Data display by callsign, last 
name, city, license class issue 
,<;, expiration elate 

•Search us stations by callsign, 
last name, county, city,.,_ zip 
code · 

• Search lotcma.tionaJ data by 
caJlsign. Text search by minw. 
street, city, p1-01'ince or rei;io11 

• Text search or clubs, ll1cn mHI 
nows, military & silent keys 

• US da~1 includes time zones, 
latitude, longitude listings 
&area codes 

• Morse code sound output 
to PC speaker 

REVISED 1996 EDmONS OF THE NORTH AMERICAN 
AND THE INTERNATIONAL CAUBOOKS 
l\adio amateurs lhroughoul the world rely on The CaUbooks ror 
complete up-to-date listings. The North American Callbook lists 
Ille calls, names ru1d addresses or more than 700,000 licensed 
nmateurs. The lnternationul Cnllbook contains 600,000 licensed 
nmnlcurs outside or North Amcric;L 

f "oR"o£°RiNG-COUPON·-------------------------------------·1 
: Please send me: : 
: QTY. ITEM NUMBlR PRICE : 
! __ !\orlh Americ:i n Callbook 58885 S 55.00 ! 
: __ lnterna1ional Cn llb oo k 58875 S 35.00 i 
: __ Call book CD-110~1 RACD02 S 49.95 : l lfonleringbycreditcarcl: C111d "l)l'<' t:'Jl.llote __ _ 

i C1·1nl ii S1gna1ure 

i Nome ,\dtlrc.~;;; 

: Clly St»te Zip 

! If ordering by check or money orcktr: I hnve enclosed " check/money OJTICr 
l for$ ___ . (l'Jcosc mid snlcs t10: in CA, DC, lL1 )t.\, NJi Nl~ OH, PA,TN, VA 
: and Canada, and $5.00 (>er book for 1>ostage and handliJlg in US; S7 for oil shi1>-i mcnts outsjde US.) Please include shiJ"1t)ing instmciions. Prepa),nent is required. 

1 t.------·-----·-------·-·--------------·----------··--·------·------·-·-------" 

AT-11 Automatic Antenna Tuner 
$219.oo 

$1 0 US shipping, MD add 5% Tax 

(LDG) 
ELECTRONICS 

Assembled and Tested version of the popular 
Kit Featured in January 96 OST. 

High Efficiency, Microprocessor Controlled, 
Switched "L" Network. FcrD.pjes, Vertk::als, Inverted 

Vees, Beams or arry Coax Fed Antenna 
LED SWR Indicator. 12 Volt Operation, 500 mA. 

Ki t $150.oo Kit with $180.oo 
Plus S8 shipping. 

LOG Electronics 
1445 Parran Road 

St. Leonard MD 20685 
ldg@radix.net 

enclosure Plus S10 shipping. 

IDE 
Orders: 410·586·21 n 

FAX: 410.586-8475 

http://www.radlx.net!-ldg 

HUGE FREE 
CATALOG 

Call or write Universal today 
to receive vour free 100 
page illustrated catalog! 

,.. Commumcat1ons Receivers 
,.. Portable Receivers 
> Amateur Transceivers 
> HT" & Mobile Transceivers 
> Amateu1 & SWL Antennas 
,.. Scanners 
> RTTY and FAX Equipment 
> Books and Manu<1ls 
> Your factory authorized dealer 
for: lcom. Kenwood. Vaesu. Alin­
co. MFJ. JRC. AEA. Kantronics. 
Sonv. Grundiq. Standard. San­
gean and VPctron1cs 
Thrs cat;iloq 1" ;iva1lablP FREE by fourth 
class 111a1l. or fo1 S 1 bv first class mail 

VISIT OUR STORE! 
An excellent selection of NEW 
and USED equipment is on dis· 
play for your Inspection in our 
fully operational showroom. 

d! SHOWROOM .. 
~ 

- 1'oColumboJs 

Tussl.ng Road 
Showroom Hours 

Mon.-Frl. 10:00 - 5:30 
Thu1sdoy 10:00- 7:00 
SOlurdoy 10:00 - 3:00 

Universal Radio 
6830 Americana Pkwy. 
Reynoldsburg, OH 43068 
+Orders-Prices 800 431-3939 
+ Information 614 866-4267 
+ FAX 614 866-2339 
+ h ://www.universal-radio.com 

Need Help 
in 

Upgrading? 

ARRL's General Class Video 
Tapes are just the ticket! 

See the ordering information in 
ARRL's Publications Catalog 
in the back of this magazine. 



Are you having problems with your NiCad battery packs? 
(Memory, Low capacity, Heavy weight .. ..) 

This is the only answer: NICl<EL METAL HYDRIDE. 
'1 NO memory 
'1 Small size 
'1 50°/o-100% increase in 

capacity over NiCD 
'1 Lighter Weight 
'1 Environment friendly. 
'1 Overcharge protection 

MAHA 
"Your Supplier, Your Partner, 

Your Friend. " 

Coll your local Maha authroized dealer, or us for product informations! 1-800-376-9992 
15356A Valley Blvd. City of Industry, CA 91746 Fax: (818)333-4497 Tel: (818)333-4497 

Hundreds of HAM Radio Operators Now Carry 
West Electronics HAM Radio Operators ID Badge. 

ONLY $59.951 1.11,, ., .. ,,,,,,..,,,. ,,,,,..,,, 
What better way to display your call sign, than 
with a West Electmnics HAM Radio Operators 
Identification Badge.1l1is quality, custom made 
badge is 24 carat gold electroplate and displays 
your status as a licensed HAM opcmlrn: 

Ordering is simple. On a stand:trd index card 
fill-out the following infonnation: 

°"·"""'""'Zi;oc..k 
Da)~flbcat.X~ 

ln addi1ion 10 our Identification Badges, 
West Electronics is proud to announce that we 
now have a new line of cases and wallets to hold 
and display your HAM Radio operators 
Identification Badges. As an introductory offer 
we will 1ake $10.()() off all orders that include 
both a ?:td~e and a case or wallet Customers who 
have rureaay purchasc.'Cl a badge can take $5.00 off 
the purchase of a ca<;c or wallet 

Send Cards to: West Electronics 
6516 75th Place 
Cabin .John, MD 20818 

If you need further assistance with any of 
West Electronics products please phone or 
fax us at (30 I )229-7464. 

ORDER BY PHONE 1-800-757-4HAM(4426) Mastercard, Visa and American Express accepted. 
Allow 4 to 6 weeks for delivery. 

·Ill Clise 
l3ookS1ylc 

$29.95 

112 Cose 
Nolc· l3ook S1ylc 

$29.95 

#2 
Wnllcl Wcnvc 

$45.95 

#5 Cnse 
Bad0 e Ou1sidc 

$24.95 

7p Cnse 

$34.95 



You Can Copy 30 Words Per Minute! 

I 
qualifi ed fo r an ARRL 30 word-per­
minute code proficiency certi ficate in 
1954. In the nearly 40 years that have 
passed since then, it 's been my plea-

sure to help more than a thousand people pass 
their code tescs. After so many years of teach­
ing, I've managed 10 accumulate a small col­
lection of helpful tips. I've also observed a 
few things that, in my opinion, you should 
avoid. 

Let 's start abolishing the notion it 's only 
necessary to practice 15- or 20- minutes at a 
time, a couple of times a week. I have one 
word for that idea: nonsense! By the time you 
get around to your next practice session, you 
may slip back 10 where you were before. At 
this pace, progress is slow-tanializingly 
slow. 

Code instructors should be honest with 
their students. They should tel l them that it' s 
going to require some effort and dedication. 
A coach doesn't tell his basketball hopefuls 
that the road to the NBA is lined with velvet. 
He tells them that there are tough times ahead. 
Why are we less truthful with aspiring hams? 

The Farnsworth Method 
Should a code student begin at five words 

per minute and work upward from there? How 
about starting at 50 words per minute instead? 
(I can hearthegasps now.) No, I' m not suo­
gesting that we bombard them with CW co~­
versacions at that speed- just characters! 

This technique is put to good use in what 
has come to be known as the "Farnsworth 
Method." The letters areformed at anywhere 
from 15 to 18 words per minute, but arc sent 
wi th 5 word-per-minwe spacing. It may seem 
like an unusual method. but it works. 

You begin by learning each character. As 
soon as you ' re confident that you know each 
I ell er, number and punctuation mark, start de­
creasing the spacing between them. Tbe 
sou nds of the characters remain the same, 
only the spacing changes. Within a short time, 
you' II reduce the spacing from the 5 WPM 
level to 18 WPM. During this process you 
don' t need to relearn the characters-you al­
ready know them at 18 WPM! In other words, 
they're the same characters you learned the 
first time around. They' re just coming at you 
faster. 

Why don't we take this idea farther? Why 
not start by forming the letters at 20 words per 
minute? Moving from 5 to a solid 20 words 
per minute would be a snap. As an experi­
ment, I taught my 9 year-old grandson the 
code in less than a day with the leuers formed 
al twenty words per minute. Upon returning 
to his home in Wisconsia. he entered a class 
and qualified for his Novice license before 
the class was half-over. He is now KA9SNP. 
His mother had her Novice ticket at age nine 
and was, for a time, one of the youngest fe­
male hams in the country. This was in the late 
50s, before the era of club-sponsored schools. 
Her elder sister qualified at age ten. All of 

54 

B y Lee Aurick, W1 SE 
1043 Deer Run 

Winter Springs, FL 32708 

them profited by means of code-teaching tech­
niques that are sound and easy to apply. 

Code Practice Tapes 

Some of the worst tapes in existence are 
those which purport to send code as though 
you are listen ing to two stations having a con­
versation. Many use very poor procedures. 
and that's reason enough not to use them. As 
a new ham, the last things you need 10 learn 
are bad habits. In addition, these tapes are 
easily memorized, making them nearly 
wonhless for instruction. On the other hand, 
tapes that use the Farnsworth Method arc fine 
learning tools for new hams and I encourage 
you to use them. (ARRL practice tapes em­
ploy the Farnsworth Method.) 

Are you finding it difficult to 
increase your code speed? 

Use these techniques to go as 
high as 30 words per minute­

or beyond! 
Tapes not withstanding, if you already 

have a Novice or Technician ticket, I have 
four very imponant words for you: GET ON 
THE AIR. Seek out stations workingjust a bit 
faster than you can copy. Who cares if you 
have to ask the other station to repeat his or 
her name? The code practice available from 
W IA Wis an excellent way in which to deter­
mine just how fast you' recapable of copying. 
Use W 1 AW to measure your progress as you 
practice. 

Copying Behind 

When you copy at slow speeds, there is a 
great deal of losr rime available. The sending 
operator must observe the proper spacing 
between p:1rts of charac1ers, between the 
characters lhemsclves, and between words. 
A space equal 10 a dit is required be1ween 
character components. A space equal to a dah 
is req uired between each character and a 
space equal to three dahs is required between 
each word. Now that's a lot of time that you 
can use to your advantage. 

At speeds above 15 words per minute, you 
can watch the receiving operator writing 
down the text in a very jerky fashion. Why? 
He"s trying 10 follow the sending operator 
exactly as lie is sending. This makes fo r er­
ratic copy and a lot· of stop-and-go wri1ing. 

Instead of trying to maintain such a fran­
tic pace, slow down and relax a little. At 15 
words per mi nute, let the first lelter go by. 

Don't write it clown lhc instant you hear it. Jot 
the first letter as the operator starts to send 
the second. Don't rush it! You have all the 
time in the world. 

At 20 words per minute, you can afford to 
let two letters slip by before putting pen to 
paper. Why did I say pen? You should copy 
with some variation of a ball-point or fiber 
pen. The best pencils have a habit of break­
ing, especially when you're a little nervous! 
Try to master long-hand writing rather than 
printing. l t may seem strange at first, but you 
can copy code much faster in long-hand than 
you can by printing each letter. 

At 30 words per minute, experienced op­
erators can copy at least three or four letters 
behind: many copy a full-word behind. How­
ever, this requires some practice. If you want 
to reach the 30 word-per-minute goal, you 
must learn to copy behind. There's no way 
you can keep up with the operator, Jetter-for­
letter, at that speed. 

Many years ago I had the privilege of 
standing al the side of the legendary T. R. 
McElroy, as he was typing code at 55 words 
per minute. He was talking to me at the same 
time. I could hear snatches of words coming 
from the headphones. I soon realized that be 
was copying a f11// se11re11ce behind! Ted, 
though he is no longer with us, claimed the 
world's record of 78.5-words per minute. A 
few years ago I met a young man at the Day­
ton HamVention who came there with the 
avowed intention of' breaking Ted's record. 
He claimed lo be able to copy code at 80-
words per minute. I learned later that he didn' t 
make it, but people nrc out there trying. 

I strongly recommend headphones for any 
CW enthusiast. The degree of concentration 
you can achieve with headphones is perhaps 
10 times that of copyi ng from a speaker. In 
addition, when copying from a speaker, the 
reverberation from walls can make it difficu It 
to hear the code accurately. 

Some Fina l Advice 

Here are I 0 valuable tips for learning to 
copy code at any speed you wish: 

I) Relax 
2) Learn to copy behind 
3) Use long-hand (Don't print) 
4) Use a ball -poi n1 or fiber pen 
5) Write slowly 
6) Get on the air (The world's best 

practice !) 
7) Use headphones 
8) Practice 
9) Practice 

10) Practice 
During World War //, Lee A11rick was an Anm· 
Signal Corps High-Speetl Operarorand Co1111111111i­
carions Chief lllrere.\'/ed i11 Amare11r Radio si11ce 
1933, he wasjlnally lice11.wd in 1946. He a1wi11ed 
one of the first Amateur Extra Class licenses in 
1952. Lee serve<! two hitches ar ARRL Headqtwr­
rers and retired in 1987 t(/ier more //tan a decade 
of service as QSTAdvcr1isi11g Ma11ager. 



KENWOOD 

TS-950SDX 
I. 160m - I Om ama1eur bond 01>ern1ion. general cov«age r«:eiver 

2. Ouih-in DSl'{Digi1al Signal l'roe...a<) 
J MOS·lypc l'ET Final Section 

4, 0..,1.frcqu<ncy r«<i'"< 

TS-870S 
I. Extensive u~cr-:ulju!tt:1b lc digit:tl and annlog filtering 

2. OSI' li llcr. 110 op1io11nl Ii hers needed 
J. Built-in Rs.2:i.2c: 1>01i for <.lin."<::cly intc..·rfncing 10 a c:ompu1tr 

TS-850S/AT 
I. 160m · I Om nma1eur oond op<r.11ion. ~I co-ernge reccher 

2. DDS CDirec1 Digilal Syn1hoizer) &: di9ilal ru •• y.10111 
J. AIP system 

4. II' •lope luning 
5. Elcccronic rttt:\.':18C Jr:cycr circui1 whh wcigh1ing eoturol 

TS-450S/AT 
I. 160111 • I Om :111rntcm· b:tnd opc.·nuion. general co..,cr;1gc 1'c."Cci vc1· 

2. DDS (Dire:<! Digirnl Synlh<':<it cr) & di1i1al PLL 'Y"<"' 
:l. 1-\ IP ~yMem 

4. ff :i.hil\ function 
S. AF 1101ch ri fler 

\ 
\ 

I . 144/440 Mhz dual band opcralion \ 
2. Compac1, ligh1 d""ign \\ 

3. MOS FET power module 
4. Dot·mn.trix LCD, Guide function & 

menu ~}'!~lem for easy operation 
S. l)u;il receiver on same band 
ft, Wide-range flexible antenna 

7. ~2 non-volatile memory channels in 
E1PROM 

S. ID memory & OTMF memory 
9. Memory channel lockou1 
10. Buih·in cress cnc/dcc 

11. Cross·band repealer function 

Q.I 

:s 
~ 

C> 
e 
~ 
3: 
C> 
ca_ 

TH-22AT 
I. 144Mhz ~ing_le band operation 

2. MOS FET power module 
3. Buil1-in DTMF keypad 

4. 40 mcmosy channels in E!PROM (plus I CJ>ll 
channel) 

S. Mul1iple scan func1ions(VFO. call & memory) 
'" Dual scan siop moc!e:(CO & TO) 

TS-SOS 

TS-790A 
I. 144Mh:t/440Mhz dual·OOnd operation 

2. I 200Mhz unil(opt.) 
3. All mode operation 

4. ~cllite communication"" with Doppler cffoo frcqumcy corTCC1ion 
S. 59 muhi-function 11\CmOl'y channel,; with lithium banery bacl.:-up 

TM-255A 
I. l44Mhz all·modc opcntion 

2. 101 n1emory chonnels 
3. DDS "i1h .. fuuy loaic .. conuol 

4. TF-SET (TX frequency <et) 
S. DTSS sclcc1ive calling wi1h page 

fo. 120019600 bps p.1cke1 CJ11>3ble 

TM-742A 
I. 144/440 Mh7. dunl·bAnd opera1ion 

2. Four b:md op1ions 10 choos for Iii-band 
opcnuion: UT-2RS. 2Rlvfhz SOW: UTSOS. 
SOMhz SOW: UT220S 220Mht 2SW: and 

UT l200 l.20ht IOW 
J. Dual/1riple receive 

4. 101 mcmorychanudsperband 
S. Det•ch•blc di,pl•y &: conuol p:>nneh 

(Op!. ) 

TM-733A 
I. 144Mh:t/440Mht du>l-band opera1ion 

2. Dual rc<civt 011 $0111C band (VI IF+Vl1F 
orUHF+UHF) 

J. "6inl " prog1'3mmable memory 
4. 72 memory channels 

S. DTSS sclcc1h·e calling "11h page 
6. I 20019r.oo bi» packe1 capable 

7. Dc1ach•blc co111rol panel 

TM-261A 
1. Memory inde.'<ing 

2. lnovative menu ~cwp method 
combines sophhaicnied 1Cn1urc:i 

with simple opcr01io11 
3. Programmable with a l{X nnd 

TX 1011c(CTC$$) scpermcly 

I. Sup<r-comp3Ct. 100 wan. 160111- IOm 
lr.ln:!>C-ci\er. GtnC'fJI Cou•rage Rttei\·et 
2 DDS(Dir<c1 Digi1>I Syn1hC>i~er) "i1h Ken woo TM-241A 

I. 144Mhzsingle band opcr.11ion 
2. 20 muhi-fun01ion memory 

channels plu.< e1ll ch:innel 
3. Mulli...:an capobiliiy 

~upe.­
~uy!!! 

fozzy control 
3. Alrsyscem 

4. 100 memory ch:innels 
S. C:Wre>mc 

6, Menu ~~tan 

is on 1he net: 

http://www.kenwood.net 4. Sdcc1ab4c cress tone encoder 
S. Muhi-func1ion mic supplied 

• • -.-~- -(> 

'-~~- ·!: 



"Miracle Discovery Ends My Ten Year Frustration With Code!" 
·~ .• ;~ ... 

"It works for code dummies. 
I was one for ten years until I 
invented Code Quick and saw 
my own speed jump from 10 

Literally thousands of hams now enjoy all the 
privileges of amateur radio thanks to their ... ._ _ _,'"-,,.­
discovery of Code Quick. Why not join them? Hundreds wrote to 
tell us they were discouraged and disgusted when they started, but 
Code Quick helped them succeed in a flash without the usual 
frustration, struggle or embarrassment! Our program teaches 
you to recognize code just like English through a unique, sound­
alike process. Students who never thought they could master CW, 
power to 8WPM in only 10 hours! Now, our gift to you, "The 
Stepper," makes upgrading even easier. Your complete course 
contains six great, 90 minute cassettes, instruction booklet 
jammed with powerful tips and hints, plus unforgettable visual 
sound-alike cards. 

to 30WPM and my EXTRA 
in just a few months!" 

To get your set 
W6TJP request Code Quick 101. 

LISTEN TO DELIGHTED CODE QUICK USERS!!! 
"The first time I've ever enjoyed studying Code! l went 
from no code since 1988 up to passing my Advanced in 
18 days!" MM KB8FN\AA Columbus, OH 

"Studied daily for a month for my 13WPM test but tire VE 
gave tire 20WPM exam first. My first code test ever and I 
passed at 20WPM! Amazed!" DR KCSKQG Lubbock, TX 

" I was ready to give up, but thanks to Code Quick, I 
was able to get up to (solid) 20\VPM within 8 weeks." 
GB VE9LF Fredericton, NlJ Canada 

Only Code Quick places CW into the language center of your 
brain for quick and instant memory. You will avoid nasty plateaus 
and hea r characters sent at any speed. With old fashioned "pound 
it in" approaches you must learn 6 sets of code to get to 20 WPM! 
Now you don' t need to spend the rest of your life fooling with 
code. Order your kit today and sail through your test next month! 

Call l·800·78Z·4869 For Faster Service Same Unconditional Guarantee Since 1979! 
"If not satisfied, for any reason, send it back within 90 
days for an immediate r efund. You pay only" 11os1age." $43.95 plus $5.95 PIH to: CA add S).30 s&lcs 1t1•. VJSA • MC check or MO. 

We Ship Priorhy Mnil Snmc Day, 

Wheeler Applied Research Lab 

~•-221 Desert Greens Dr. West Let UI save •ou hundreds ol houn! 
Palm Desert CA 92260-1oos # 

Congratulations! 
Now that you have your amateur radio license 

you'll soon be thinking about upgrading. And. that 
mc:ms learning or improving Morse Code skills. 

G.G.T.E. has met the need of 
more than 20,000 prospcc1ivc and 

' 

licensed hams. Morse Tutor Gold 
makes ii fun wilh its different ways 

- 10 help you le;1rn. And. it takes full 
~ advantage of your Sound Blas1cr 

compatible sound card, if you have 
one (not required). 

• 
• 
• 
• 
• 
• 
"' 

FEATURES 
Structured lessons 
Character. word and conversation drills 
Text import from your word processor 
You can reaie your own character drills 
f arnsworth and Standard modes 
Examination-l ike drills includes all clmrnclers 
Adjustable ''olume (wilh sound card), tone 
frequency. and code speed ( O. I 10 I 00 WPM) 

For ull DOS computers. Available thru deniers, 
the ARRL, or send $29.95 + $4 S&l 1 (CA 
residents acid 7.75% tax) to: GGTE, P.O. Box 
3405. Dept. AC, Newp011 Beach, CA 92659 
(Specify 5'1• or 3'h inch disk) 

Read all of the details on our Web si te at: 
hnp://home.earthlink.nel/-ggtc/ 

G.G.T.E. 
Sound Blaster, tho Sound Blaster Logo and iho Sound 
Blaster Compatibility Logo are trademarks ol Croalivo 
Technology Lid. 

INSURANCE 
Computer & Radio Equipment 

HAMSURE coverage 
follows your equip­
ment wherever you 
take it. Theft from 
vehicles, earthquake, water 
damage and all other 
hazards including surges. 
Insure all your equipment 
and accessories (except 
towers and antennas but 
including rotors), media and 
purchased software. 
Low Premium Low Deductible 

HAMSURE 
7901 Laguna Lane 

Orland Park, IL 60462 
800-988-7702 Anytime 

Email: 
hamsure@aol.com 

~ Avallab/oono/in the [1!••1 ~ 48 conlinuous states 

Great HAM Items!! 
Send us your QSL card, business card or any 
photo and we'll re-size and transfer it in original 
colors onto quality products. 

Med., Large, X-Large 
!XXLaddS2l 

Name& 
Call Cap 

White front with colored adjustable 
nylon mesh back. All Names and Call 
Signs in black letters. 

~Blue 

Green 

Other HAM items include: 

Maroon White 
Red Gold 
Black Royal 

Embroidered Name & Call sign jackets $24.95 
Clear Plastic QSL Card Mug $5.95 

Free Brochure 
with order! 

Add $3.SO min. S&H 
or S" of total order 

PcrsonaCi::cd ro Bo• 
3701

"· """' " 
\\',~\I HuHnrd l I 111.i \1 

Photo e60-2n.12n.1Ax "'·"·'"· "" 

I llk.' ... t (,~uill 1 l\', ~l1li.~1h.tw11 <;11..ar1mh:uS 



5 BOOKS JZfv$4.95 
WHEN 
YOU 
JOIN 
THE 

Electronics 
Book Club® 
VALU ES TOS I 52 .80 

0339635 $24.95 
Hardcover 

0449902 $19.95 
Hardcover 

0487375 $24.95 0304068 $15.95 0517266-XX $82.84 
Counts as 2/Hardcover 

1560068 $19.95 

0404348-XX $49.50 
Counls as 2/Hardcover 

5869284-XX $46.00 
Counts as 2/Hardcover 

0443017 $50.00 0235619-XXX $50.00 
Hardcover Counts as 3/Hardcover 

~·•••r•·t.:.:....s.:.. 

RRTl .. IC 
COMll .. ICA111N 

0634955 $11.95 0369364 $29.95 
Hardcover 

....---------------------~ r - - - - - - - - - - - - -
As a member of the Electronics 

-- ---- -, 

~£!~~2fj!~u~£9~ e~VP~~;ks A Div~io~o.,~e~c~~~~; Componies, P.O . Box 549, Blacklick, OH 43004-9918 
cohloining exciling offers on the latest books in the YIS! Please send me the books listed below, billing me just 54.95 p lu;; 
field at savings of up lo 50'!6 off the regular publishers' .shipping/handling & tax. Enroll me as a member of the llectrenics Beok Clull• 
prices. If you wanl the Main seledion, do nothing and accordin'g to the terms outlined in this ad. If not satisfied, I may return the books 
it will be shipped automatically. If you wont another w ithin 10 days without obligation a nd have my membership ~ancelled . 
book, or no book at oil·, sjmplr return the reply form to 
usbylhedotespecified.You'lhavealleastlOdayslo j m I j I I I 
decide. If you ever receive a book you don't want due . . . . . . 
to late delivery of the bulletin, you con return it al our 
expense. Your only obligation is to purchase 3 more 
books during the next 12 months, a~er which you may 
cancel your membership al any limo. And you'll be 
eligible for FREE BOOKS through our Bonus Book 
Program. 
A ~h1pp1nft/hondhng c.horge and sole-s to.- will be odded to oll 

:~~~;, ~!!k~t.k!t ~':u:'~~=2·~h':~e~. ~~~;';h: b"o0~kd~~~t~~ 
1n on• box ond XX in the next. tf you seled o Counts o~ 3 choice, 
wr1te th• book number in ort• box ond XXX in the n• • I 2 bo••~. 
(Publishers' Prices Shown) C1996 EBC 

1f you s•led o book 1ha1 count~ oi: 2 choic•s, write the book number In ont box and XX in the next. If you 
~eled o Counts as 3 cholco, wrilo the book number in one box and XXX in tho next 2 boxes. 

Signofure ---------,--...,.--,--...,,----,-,.--------------­
trequired on all orde,..) 

Address/Apt."-----------------------------
City/Stole ______________________________ _ 

4:J If cord is missing, write lo: Zip Phone--------------------
llectrenlcs B••k Clult®, Valid for new membe" only, •ubjtcl lo oe<eplance by EBC. Canada mu•t remit in U.S. fund• drawn on U.S. 

A Division of The McGra w-Hill ComponittS, banks. Appl icant• out.Ide lht U.S. and Canada will rec&ive •p•cial ordering instrvdion•. Publisher.' prices 
P.O. Box 549, Blo~!s)iek, OH 43004-9916 ~o~. ~s~p~9/~an~ll~ c~r~ 8:_:a~s l.'.'..x :'.II~ a~d~ t~ll~rd~ro:... ___ ___ ~H56!_6 

if PHONE: 1-614-759-3666 (8:30 0.1'1. to 5:00 p.m. EST Monday-Friday) •~ FAX: 1-614-759-3749 124 hov,.. a day, 7 doy< a weok) 
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Your guide to the best books 
and tapes rrom 

The American Radio Relay League 

• 
Now You're Talking!: All You Need to Get Your 
First Ham Radio License is a complete study 
guide for the Technician exam and the Novice writ­
ten exam. But it's far more! It will help you select­
and set up- radios, accessories and antennas for 
your ham radio station. It will also guide you 
through your first contacts on all the popular oper­
ating modes, including FM repeaters and packet 
radio. Practical information every beginning ham 
needs is presented clearly and simply, in small 
doses. Whether you start with the Technician or the 
Novice license, Now You're Talking/shows you 
how to enjoy ham radio to the fullest. 

If you're starting with the Novice license you 
should also purchase audio cassettes or computer 
software to learn Morse code (described below). 

Now You're Talking/: All You Need to Get Your 
First Ham License. 
2nd ed, © 1993, 400 pages .................. 114173 St 9 

ARRL Technician Exam Review Guide, by 
Larry Wolfgang, WR1B, makes it easy to study for 
the code-free Technician exam. Following a "Ques­
tion and Answer" format, the book includes every­
thing you need to know for the exam. Brief 
explanations of the correct answers reinforce learn-
ing. 1st ed, ©1995, 240 pages ........... #5153 S9.95 

Upgrade Your License the Easy Way! 
After you receive your license and get on the air, 

you'll probably want to explore additional operating 
privileges. The ARRL License Manual Series 
represents the best study material for the Techni­
cian, General, Advanced and Extra Class Amateur 
Radio exams. Each book is carefully revised and 
updated as new exam questions are released by 
the VEC Question Pool Committee. The appropri­
ate examination question pool, complete with an 
answer key, is included for easy reference. The an­
swer key contains page references so you can lo­
cate appropriate text explanations as you review 
the questions before your exam. Our FCC Rule 
Book should be used along with each publication 
in the series. 

ARRL License Manual Series 
Technician Class for Novice Class Licensees, 
2nd ed, © 1993 (good through June 30, 1997), 
224 pages ............................................. #4181 $6 
General Class, 2nd ed, ©1994 (good through 
June 30, 1998) Now includes study material for all 
FCC Rules questions. 320 pages ..... #4688 $12 
Advanced Class, 4th ed, ©1995 (good through 
June 30, 1999), Now includes study material for all 
FCC rulesquestions,480 pages .......... 114947 S12 
Extra Class, 6th ed, ©1996 (good through June 
30, 2000). Now includes study material for all FCC 
rules questions ............. ....................... 115390 $12 

The FCC Rule Book: Complete Guide to the 
FCC Regulations Governing Amateur Radio in­
cludes such significant rules changes as: vanity 
call signs, "instant" operating privileges, new digi­
tal-links subband at 219-220 MHz and more. 
1 Oth ed, ©1995, 320 pages ................. #5102 $12 

Code Proficiency 
When it comes to the code, whether you're just 

starting out, or you're working on your Extra Class 
upgrade, practice makes perfectl 

The ARAL produces five sets of Morse code 
tapes to get you from O lo 22 words per minute. 
Each set includes two C-90 cassettes. GGTE 
Morse Tutor software for IBM PCs and com­
patibles teaches you the code, provides plenty of 
practice for exams and helps keep your code 
speeds sharp in easy, self-paced lessons. Fea­
tures include code speeds from 1 lo more than 100 
words per minute, standard or Farnsworth modes 
and random QSOs. The Morse Tutor Gold has 
even more features. You can send code from an 
ASCII text file that you create on the computer, 
save to disk the random QSOs created by the pro­
gram for later replay, and even create your own 
practice text with special emphasis on problem char­
acters, and more. 

Your Introduction to Morse Code, our cas­
sette program for beginners, makes learning the 
code fun. It teaches you all the characters and pro-
vides plenty of practice .... .. .. .. ............. #3487 $1 o 
ARAL Code Practice Cassettes. Each set of two 
C-90 tapes provides three hours of practice. 
Set 1: 5to10 WPM ............................. #2227 $10 
Set 2: 10 to 15 WPM ........................... #2235 $10 
Set 3: 15 to 22 WPM ........................... #2243 $10 
Set 4: 13 to 14 WPM (standard format)#2251 $10 
GGTE Morse Tutor (5.25-inch) ........... #2081 $20 
GGTE Morse Tutor (3.5-inch) ...... .. ..... #2936 $22 
Morse Tutor Gold (5.25-inch) .............. #3231 $30 
Morse Tutor Gold (3.5-inch) ................ #3258 S30 

Help ror Beginners 
Ham Radio Made Easy, by Steve Ford, WB81MY, 
may be the only beginner-level book with "attitude." 
With a sprinkling of wit and opinion, Ham Radio 
Made Easy will help you get on the air quickly and 
painlessly. This is a book you'll actually enjoy reading, 
whether you're fond of FM, packet, satellites, HF 
operating or whatever. No jargon. No mind-numbing 
mathematics. Just practical advice that you can use 
right away.1st ed, ©1995, 208 pp .... 115374$15.95 

W1 FB's Help for New Hams, by Doug DeMaw, of­
fers sound advice on getting started in Amateur 
Radio after you get your license. Covers how to se­
lect equipment, station layout and accessories, 
building and using antennas, and operating. 
Whether you're into HF or VHF, this book will get 
you on the air. 
2nd ed, ©1994, 304 pages .................. #4432 $10 

Written in an easy· to-understand style for electron­
ics beginners, Understanding Basic Electronics 
is also for those who want to brush up on electron­
ics principles. Loaded with illustrations, the book 
starts with math skills and progresses to de and ac 
electronics principles. It concludes with clear, 
simple explanations of how components like diodes, 
transistors and integrated circuits work. 
1st ed, ©1992, 448 pages ......... .. .. .. 113983 $20 

Handy References + + 
The 1996 ARRL Handbook 
The brand new 1996 ARRL Handbook is packed 
with new projects and updated information. And, 
for the first time in Handbook history, the 1996 
edition includes SOFTWARE. See the following full 
description of disk for details! Whether you're an 
Amateur Radio beginner, an experienced operator, 
electronic technician, engineering student or engi-

neer, you'll find each chapter of the 1996ARRL 
Handbook a standalone "mini-book" that will 
cover your favorite topics and provide invaluable 
reference material, fascinating facts and some 
great new do·it-yourself projects. 
This year's ARRL Handbook includes a 3.5-inch, 
1.44-MB IBM compatible diskette with a variety of 
standalone applications and programs used with 
projects in the book. 

TISFIND, a Windows application from the ARAL's 
Technical Information Service, provides you with 
the names and addresses of nearly 900 Amateur 
Radio vendors and organizations. Your frustrating 
hunts for suppliers are history! 

COILS, from Brian Beezley, K6STI, calculates the 
important characteristics of solenoidal coils. 

ACTFIL is for designing active audio filters de­
scribed in the filters chapter. 
The disk also features the software side of several 
projects in the book: an SSTV interface from Ben 
Vester, K3BC; a PC interface for sending CW from 
Ralph Taggart, WB8DQT; and a PC voltmeter from 
Paul Danzer, NI II. 
Other software is useful for helping to find true 
North; for designing shortened, inductively-loaded 
dipoles; and for designing Pi and Pi -L matching 
networks. 

If it's ham radio, it's in The 1996 Handbook 
With 1168 pages and over 1000 charts and illustra­
tions, The ARRL Handbook is an exceptional 
value. Softcover ©1995 ....... .. ............. #1735 $38 

The fifth edition of The ARRL Operating Manual 
has been extensively revised and updated to re­
flect the many changes that have taken place in 
Amateur Radio during the last five years. The Op­
erating Manual is your most valuable resource for 
whatever operating-oriented questions you may 
have. How do I use a repeater autopatch? Where 
is the CW subband on 20 meters? How do I use a 
OSL bureau? What is grayline propagation and 
how do I make it work for me? How do I get started 
on the ham satellites? 
You'll find an impressive and colorful section that 
features dozens of US and overseas operating 
awards, and a handy reference section includes an 
ARAL DXCC Countries List, beam-heading Infor­
mation, a series of maps, US counties, sunrise/ 
sunset tables, and much, much more. 
©1995, 576 pages ............................... #4939 $22 

The 1995 ARRL Periodicals CD-ROM is a 
compilation of all 1995 QST, QEX and NCJ is­
sues on one CD-ROM. Here are some of the 
special features you'll find: the full text of every 
QST, QEX and NCJ article-including technical 
and general interest articles, columns, product re­
views and New Ham Companion features; every 
drawing, table, illustration and photograph (many 
in color); more than 1000 advertisement images, 
indexed alphabetically by vendor and product; a 
powerful search engine that lets you find desired 
information quickly by entering article titles, call 
signs, names or just about any other word; Win­
dows printing and Clipboard support, so you can 
print out articles or share them with other Win­
dows applications; tools to create bookmarks at 
often-used articles and more. 

You'll need these minimum system require­
ments: 386, 486 or Pentium™ IBM or 100% com­
patible (486 or better recommended); 4 Mbytes of 
RAM (8 Mbytes recommended); hard disk with at 
least 10 Mbytes of free space; Microsoft Win­
dows™ 3.1 or higher; 640x 480, 256-colorgraph­
ics; CD-ROM drive (double speed or faster 
recommended); mouse or equivalent pointing 
device . ......................................... #5579 $19.95 
plus $4 shipping/handling for ARAL members, 
$29.95 plus $4 shipping/handling for nonmembers. 

The 1996 Amateur Radio Mall Order Catalog 



and Resource Directory is a one-stop sourcebook 
of dealers and vendors of electronic parts, compo­
nents, software, books, tapes and equipment for 
the ham or electronics enthusiast. 220 categories, 
from Alternate Energy to Wire and Cable, arranged 
in an easy-to-use format. The Resource Directory 
includes such practical information as 100+ Free 
Catalogs and a Glossary of common ham radio 
terms. Edited by David L. Thompson, K4JRB. 
5th ed, ©1995, 256 pages .............. #5242 $15.95 

The ARRL Radio Buyer's Sourcebooks are for 
anyone who buys, sells or owns Amateur Radio 
equipment. Two volumes are available: The ARRL 
Radio Buyer's Sourcebookcovers selected QST 
Product Reviews from 1981 through 1991 and a 
few •golden oldies." The ARRL Radio Buyer's 
Sourcebook Volume 2contains all QST Product 
Reviews published in 1991and1992. 

Both books explain what radios do, how well 
they do it, where to get them serviced and where to 
find articles about modifications. Handy compara­
tive feature and performance charts cover equip­
ment reviewed in the books. Each contains a 
history of Amateur Radio technology and a glos­
sary of radio features and terms. Heading for a 
hamfest or ham dealer? Don't leave home without 
both Radio Buyer's Sourcebooks. 

The ARRL Radio Buyer's Sourcebook 
1st ed, ©1991, 384 pages ................... #3452 S15 
The ARRL Radio Buyer's Sourcebook Volume 2 
1st ed, ©1993, 240 pages ................... #4211 S15 

The ARRL Electronics Data Book is a valuable aid 
to the radio amateur, RF design engineer, technician 
and experimenter. All those commonly used tables, 
charts, and those hard-to-remember formulas and 
semiconductor pin-out diagrams are found in one 
handy source. You'll also find hundreds of popular 
circuits and "building blocks," including oscillators, 
mixers, amplifiers, other devices and their operating 
parameters. By Doug DeMaw, Wl FB. 
2nd ed, ©1988, 232 pages .................. #2197 $15 

The 13th edition of Hints and Kinks for the Radio 
Amateur has the best tips, suggestions and 
projects from the popular QST column (covering 
the years 1987-91). It's loaded with helpful tech­
niques and easy projects that will enhance your op­
erating enjoyment. 
©1992, 176pages ............................... #3851 $10 

The 1996-1997 ARRL Repeater Directory in­
cludes more than 20,000 listings for voice and digi­
tal repeaters and propagation beacons located in 
North, Central and South America. This edition also 
lists more than 700 beacons from 7 MHz to 1 O GHz. 
You'll also find band plans, a CTCSS tone chart, a 
list of frequency coordinators, ARAL Spectrum 
Committee, Digital Committee and Future Systems 
Committee, and a user-friendly list of ARAL Special 
Service Clubs. The Repeater Directory comes in a 
handy pocket size for your operating convenience. 
25th ed, ©1996, 718 pages ................. #5609 S8 

The ARRL Electronic Repeater Directory, 1995-
96 Edition, by Jerry Redington, KD6PPC, allows 
quick and easy access, via IBM-compatible com· 
puter, to all the information in the printed Repeater 
Directory. Powerful search utility makes it easy to 
find, and optionally print out, lists of voice, packet 
or ATV repeaters based on location, features and 
frequency-ix any combination. Also includes list 
of beacons, band plans, frequency coordinators, 
repeater lingo and more. Computer requirements: 
MS-DOS, 286 or higher processor, 380 kB of sys­
tem memory, 1.3 MB of hard disk space, VGA­
compatible video graphics adapter and 
Microsoft-compatible mouse (optional). 3.5-inch 
disk, ©1995, ................................ #5188 $14.95 

The North American Repeater Atlas is for the 
ham on the go who wants to keep In touch with 

nearby repeaters. Whether you are heading out on 
a business trip, touring the country in your RV, or 
just find yourself on a trip to unfamiliar territory, this 
book will help keep you in touch. Inside you'll find: 
repeater maps for every US state, every Canadian 
province, Mexico, Central America, and the Carib· 
bean; street maps showing repeater frequencies for 
most US metropolitan areas; repeater listings for 10 
meters, 2 meters, 220 MHz, 440 MHz, 900 MHz, 
and 1.2 GHz; and more. 
1995-1996 ed, ©1995, 168 pages ...... #5072 Sl o 
Your Mobile Companion, by Roger Burch, WF4N, 
is a practical.easy-to-digest Introduction to the fun 
that awaits the mobile operator. You'll find answers 
to such questions as: Which bands should I use? 
Which transceivers and antennas are best, and why? 
How do I install the antenna without ruining my truck? 
And how can I deal with interference? It's all here, 
and more, in one handy book. 
1st ed, ©1995, 192 pages ....................... 115129 S12 

The ARRL DXCC Countries List is the ideal way 
to record the DXCC countries you've worked and 
QSLed. The latest printing includes DXCC Advi­
sory Committee members, an expanded cross 
reference for prefixes and exotic countries and 
more. (Free shipping). 
Apri l 1996 ed, ©1996, 28 pages ........... #0291 $2 

The ARRL Net Directory lists hundreds of Ama­
teur Radio nets of interest to North American 
hams-DX, ragchew, special-interest, fun and 
public service nets-they're all here.(Free ship­
ping). 1995-1996 ed, ©1995, 48 pages .... 114998 $3 

Your QRP Operating Companion shows that 
you don't need special rigs or expensive equipment 
to enjoy the excitement and challenge of low-power 
operating. Ragchewing, DXlng, contesting-all are 
more enjoyable with QRP. Includes operating tips, 
lists of QRP clubs and organizations, net and call­
ing frequencies, and much more. 
1st ed, ©1992, 96 pages ....................... 113762 $6 

Passport to World Band Radio is the "TV Guide" 
of shortwave listening. Updated annually, Pass­
port contains comprehensive schedules for hun­
dreds of international shortwave broadcast 
stations- when they're on, who they're targeting 
and what languages they're using-in an easy-to­
understand format. 

Also included are useful reviews of nearly every 
shortwave radio currently available, and excellent 
articles describing the best shows to be found on 
the international shortwave bands. 

Increase your knowledge of today's changing 
world with Passport to World Band Radio and 
make the most of your listen Ing. 
1996 ed, ©1 995, 528 pages ................ #5293 S20 

VHF/UHF/Microwave Communications 
Your VHF Companion lets you explore the fasci­
nating activities on the VHF bands: FM and repeat­
ers, packet, CW and SSS, satellites, amateur 
television, transmitter hunting, and more. A handy 
reference section helps you locate equipment, 
books, magazines and software. A must for all new 
hams- and all "veterans" as well! 
1st ed, ©1992, 208 pages ..................... #3878 $8 

The ARRL UHF/Microwave Experimenter's 
Manual is written for the growing number of radio 
amateurs who are discovering that there is life on 
our frequencies above 420 MHz. Technicians and 
engineers will find this book particularly useful. 
You'll find information on design and fabrication 
techniques, propagation, antennas and feed lines, 
transmission media and much more. Companion 
software is available for IBM PCs and compatibles. 
Book, 1st ed, ©1990, 448 pages ......... #3126 $20 
Software (3.5-inch) .............................. #4726 $10 

The ARRL UHF/Microwave Projects Manual 

contains dozens of construction articles for 
transverters, preamplifiers, power amplifiers, an­
tennas, and test and measurement equipment. 
Some articles are previously unpublished; others 
are reprinted from conference proceedings, QST, 
and QEX. If your interest lies in the bands above 
432 MHz, you'll find this book to be invaluable. 
1st ed, ©1994, 352 pages ................... #4491 $20 

If you're tired of hunting for bits and pieces of infor­
mation on spread spectrum, the ARRL Spread 
Spectrum Sourcebook is for you. You'll find re­
prints of most spread spectrum articles from QST 
and QEX, as well as articles and news items from 
the AMRAD Newsletterthat show how SS devel­
oped from theory to a viable communications 
system.1st ed, ©1991, 384 pages ........ #3177 $20 
Beyond Line of Sight: A History of VHF Propa­
gation from the Pages of OST explores the ways 
hams helped discover and exploit the propagation 
modes that allow VHF signals to travel hundreds 
and even thousands of miles. It's a subject all hams 
will find fascinating. ..A. 
1st ed, © 1992, 234 pages ... ~ ...... #4025 S12 

Satellltes/Space + + 
The Satelllte Experimenter's Handbook has the 
information you need to communicate through or 
receive signals from a growing "fleet" of orbiting 
satellites. Whether your interest is in Amateur Radio, 
weather, TV-broadcast or other spacecraft, you'll find 
an immense store of valuable data-everything from 
satellite design to ground station equipment and 
antennas. Written by Martin Davidoff, K2UBC. 
2nd ed, ©1990, 352 pages ...................... #3185 $20 

Weather Satelllte Handbook by Ralph Taggart, 
WB8DQT, ls a popular and easy-to-use reference 
for anyone Interested in viewing our world from 
space. The revised and expanded 5th edition fea­
tures an interface project that allows you to capture 
fascinating images from various weather satellites 
and HF WEFAX broadcasts (a kit is available). 
You'll learn how weather satellites function, how to 
build or modify your own receiving equipment and 
how to buy or build the right antennas. Companion 
software (revised for the 5th edition of the book) is 
available for IBM PCs and compatibles. 
Book, 5th ed, ©1994, 224 pages .............. #4483 $20 
Software (3.S·lnch, requires high·densilydrive) #4653 $10 

ARRL Satellite Anthology contains the best 
recent OST satellite articles on all amateur space­
craft from OSCAR 1 o through OSCAR 27, includ· 
ing: how to work DX via OSCARs 10 and 13, and 
how to get on the Pacsats and the Russian 
"Easysats." There's even a glimpse into the future 
with two articles about the advanced Phase 3D 
satellite. 3rd ed,@1994, 128 pages .......... #4645 $10 

Antennas and Transmission Lines 
The ARRL Antenna Book is the definitive source 
for information on state-of-the-art antenna and 
transmission line theory and construction. The 17th 
edition presents the best and most highly regarded 
coverage of antenna fundamentals, propagation, 
transmission lines, Yagis and quads, as well as all 
popular wire antenna designs. You'll find a new 
chapter on HF Yagi Arrays based on the latest 
computer modeling software. The Radio Wave 
Propagation chapter has been revised to include 
comprehensive statistical data on the range of el­
evation angles needed for communication from all 
areas of the US to important DX locations. Included 
with this edition is a 1.44 MB 3.5-inch diskette for 
the IBM PCfJCT/AT and compatible computers with 
software by K6STI, Wl FM and N6BV tor Yagi 
analysis, propagation prediction, transmission-line 
evaluation, and more. 
©1994, 736 pages ............................... #4734 $30 

Four volumes are available in The ARRL Antenna 



Compendium series, and each is packed with 
previously unpublished articles on all the popular 
types of HFNHF/UHF antennas and some you've 
never heard of! In Volume 1 you'll find articles on a 
multiband portable, quads and loops, baluns and 
the Smith Chart. Volume 2features several verti­
cals, an attic tri-bander, antenna modeling and 
propagation. Among the 40 articles in Volume 3 
you'll discover a 12-meter quad, a discone, model­
ing with MININEC and VHF/UHF ray tracing. Vol­
ume 4 includes articles on 80 and 160 meters, 
mobile work, portable or temporary antennas, and 
modeling. Bundled in Volume 4 is an IBM-format, 
3.5-inch, 720-kB disk with source data used in 
modeling and executable programs relating to 
some of the antennas described in the book (mod­
eling software not included). 

All four volumes are a feast for the antenna en­
thusiast! 
Companion software is available separately for Vol­
umes 2 and 3. 

Volume 1, 1st ed, ©1985, 176 pages .. #0194 $1 O 
Volume 2, 1st ed, ©1989, 216 pages. #2545 $14 

Companion software (5.25-inch) .... #2626 $10 
Volume 3, 1st ed, ©1992, 240 pages. 114017 $14 

Companion software (5.25-inch) .... #4033 $1 O 
Companion software (3.5-lnch) ...... #4041 $1 O 

Volume 4, 1st ed, ©1995, 224 pages. #4912 $20 

Your Ham Antenna Companion, by Paul 
Danzer, N111, provides all the antenna basics­
and much more-in easy-to-understand, nontech­
nical language. Whether your interest is VHF or 
HF, feed lines or antenna tuners (or all of the 
above!), you'll find clear explanations and practical 
applications. Several inexpensive, easy-to-build 
projects are included, as is a handy Antenna-Speak 
Glossary.1sted,©1995,240pages ... #5110 510 

Vertical Antenna Classics is a compilation of pre­
viously published articles on the art and science of 
the vertical antenna. Chapters cover Theory and 
Modeling, VHF and UHF, HF, Directional Arrays, 
Reduced Size, and Radials and Ground Systems. A 
handy Antenna Products Suppliers list is included. 
1sted,©1995, 128pages .................. #5218$12 

Antennas and Techniques for Low Band DXing. 
by noted DXer John Devoldere, ON4UN, is an in­
depth treatment of the antennas and operating 
strategies you'll need to span the continents on 40, 
80 and 160 meters. You'll find operating tips, an­
tenna designs and software culled both from the 
author's many years of experience and those of 
other active DXers, contesters and antenna experi­
menters. Revised and expanded. 
2nd ed, ©1994, 400 pages .................. #4661 $20 

W1 FB's Antenna Notebook Not everyone has the 
room or the budget to put up a forest of aluminum. 
Doug DeMaw tells you how to get the bes t perfor­
mance out of unobtrusive wire and vertical antennas, 
and how to build simple antenna tuners and SWR 
bridges. 1st ed, ©1987, 136 pages ......... #2618 $10 

Antenna Impedance Matching shows you how to 
use the Smith Chart to develop even the most com­
plex matching network to maximize antenna effec­
tiveness by minimizing feed line losses. With more 
than 200 pages, this book is a must for the antenna 
designer and serious amateur. Written by Wilfred 
Caron. 1st ed, ©1 989, 224 pages ....... #2200 $20 

Low-Profile Amateur Radio is for the ham who 
lives where antennas are frowned upon. You'll see 
that you don't need a house with acreage to enjoy 
your favorite hobby. One practical solut.ion: hide 
your antennas. Another: operate with low power. 
This book tells you how to get on the air using these 
techniques-and others-without calling attention 
toyourself.1sted, ©1993, 128pages ....... #4114 58 

ARRL MicroSmith V2.00, by Wes Hayward, 
W7ZOI. ARRL MicroSmith is a Smith Chari simu-

lation program for the IBM PC and compatibles. 
You don't need detailed knowledge of the Smith 
Chart. Use MicroSmlth to design matching net­
works with fixed or variable L-C components, stub­
matching sections with transmission lines, and 
more. It's all done graphically on your computer 
screen. It's also useful for a variety of network 
analysis problems. Includes a 48-page user's 
guide with numerous illustrations. Requires Epson 
compatible 9-pin dot matrix printer. 
3.50-inch diskette ................................ #4084 $39 

lnterrerence/Direction Anding 
Radio Frequency Interference: How to Find It 
and Fix It is a new approach to an old Amateur 
Radio problem. Written by RFI experts, it's filled 
with proven ways to solve common- and not-so­
common- RFI or EMI problems, whatever their 
cause. In addition, you'll learn how to build a coop­
erative environment with neighbors and how to 
contact skilled volunteers who can assist with 
those tricky situations. 
1st ed, ©1991, 256 pages ................... #3754 $15 

Interference Handbook, by William Nelson, 
WA6FOG, will help you locate and resolve interfer­
ence problems of every type. Sources of interfer­
ence are described along with the methods used 
to locate them. Suppression circuits for interfering 
devices are discussed in detail, as are protection 
techniques for home entertainment equipment. 
2nd ed, ©1981 , 256 pages .................. #6015 514 

Transmitter Hunting: Radio Direction Finding 
Simplified, by Joseph Moell, K00V, and Thomas 
Curlee, WB6UZZ, is all the information you need 
about equipment and techniques for HF and VHF 
radio direction finding. Transmitter hunting is both 
practical and fun. Using the information in this 
book, you can not only locate jammers and other 
sources of malicious interference, but you can also 
locate downed aircraft, engage in "sport hunting," 
even help search-and-rescue groups save lives! 
1st ed, ©1987, 326 pages ................... #2701 519 

Practical Circuits 
ARRL Radio Designer 1.5 lets you create com­
puterized models of audio, radio and electronic cir­
cuits so you can see how they work-and make 
them work better-without actually building them. 
Here's just some of what you can do with ARAL 
Radio Designer. model passive and small -signal 
linear circuits from audio to RF; predict and analyze 
performance of linear, small-signal active and pas­
sive de, audio and RF circuitry (including amplifi­
ers, filters, matching networks and power splitters 
and combiners); optimize circuit performance to 
meet goals you specify; display the signal level at 
any point in a simulated circuit; simulate compo­
nent value variations due to temperature and toler­
ances with Monte Carlo statistical analysis; 
simulate circuit response to a steady-state time· 
domain signal using impulse, step, pulsed carrier 
or user-defined stimuli, and much more. 

ARRL Radio Designer reports S, Y, Z, group 
delay and voltage probe parameters for n·port net­
works; chain (ABCO), hybrid (H), inverse hybrid 
(G), gain, voltage gain, and stability parameters for 
two-port networks, and more. Reports can be rect­
angular or polar graphs, or tables, displayed 
onscreen or printed on any Windows compatible 
printer in the colors, fonts and line weights you 
specify. Circuit entry is via a text-based circuit editor. 

ARRL Radio Designer comes on two 3.5-inch 
floppy disks (example circuits and reports in­
cluded), and includes an instruction manual con­
taining how-to-use-it, tutorial and reference 
inlormation. Requires Microsoft Windows 3.1 or 
higher, 8 megabytes of RAM, and a hard d isk with 
at least 5 megabytes of free space; a math 
coprocessor is strongly recommended. For more 

information, contact ARAL. © 1995. 
($5 UPS shipping) ............................ #4882 $150 

Introduction to Radio Frequency Design, by 
Wes Hayward, W7ZOI, presents a treatment of the 
fundamental methods of radio frequency design 
using mathematics as needed to develop intuition 
for RF circuils and systems. He emphasizes appli­
cation of simple circuit models whenever possible 
and prepares you to actually design HF, VHF and 
UHF equipment. This "timeless" reprint includes 
3.50-inch software for IBM PCs and compatibles 
that goes with the text. 
ARAL 1st ed, © 1994, 400 pages ....... #4920 $30 

Whether you've just been bitten by the urge to op­
erate flea power, or you've already discovered just 
how much fun ii is to operate with 5 W or less, ORP 
Power is just what you've been looking for. It's 
crammed with projects you can build and resource 
information you can use. In addition to the best 
recent OAP-related articles from OST, QEX and 
The ARAL Handbook, there's a new, in-depth ar­
ticle on NN1 G's popular 40-40 transceiver. 
1st ed, ©1996, 208 pages .................... #5617 $12 

W1FB's QRP Notebook by Doug DeMaw is 
packed with construction projects for QRP trans­
mitters. receivers and accessories. This second 
edition Is the completely rewritten successor to 
Doug's popular QRP Notebook, and features to­
tally new circuits. Learn the inside secrets from this 
veteran builder, writer and former QSTTechnical 
Editor. Most of the projects feature printed circuit 
boards that are available from a commercial 
source. Gain understanding of circuits. Experience 
firsthand the thrill of making contacts using equip­
ment that you built. 
2nd ed, © 1991 , 184 pages ................. #3657 $10 

W1FB's Design Notebook: Practical Circuits 
for Experimenters is just the book for the avid 
builder of Amateur Radio equipment. This plain­
language book is filled with simple, practical 
projects that can be built using readily available 
components and common hand tools. There are 
explanations of how the various circuits work­
withoul heavy mathematical analysis. 
1st ed, © 1990, 200 pages .................. #3207 S1 O 

Solid State Design for the Radio Amateur is 
packed with information on Amateur Radio circuit 
design and applications, descriptions of receivers, 
transmitters, power supplies and test equipment. 
Much o f the data cannot be found elsewhere. 
Essential for every technical library. 
© 1986, 256 pages ................. ~ .. 110402 $15 

Digital Communications + 
Your Packet Companion, by Steve Ford, 
WB81MY, perfect for the packet newcomer, covers 
everything-from assembling a station to sending 
mail, from packet satellites to the latest networking 
systems. Its straightforward writing style and clear 
drawings will gel you on the cutting edge of digital 
ham radio In no time. 
1st ed, ©1992, 176 pages ................... #3959 $10 

The title says it all: Practical Packet Radio, by 
Stan Horzepa, WA 1 LOU, is going to make your life 
easier, whether you're setting up your first packet 
station or you're exploring TCP/IP or another more­
advanced technique. The successor to WA1LOU's 
classic Your Gateway to Packet Radio, this book 
covers everything the packet-active ham needs to 
know; setting up a station, getting on the DX packet 
cluster, exploring bulletin boards and satellites and 
much more. A series of Appendices includes 
sources of packet-related hardware and software, 
a Glossary of Terms and the AX.25 protocol. 
1st ed. ©1995, 224 pages .................. 1#5307 515.95 

Packet: Speed, More Speed and Applications is 
for packet enthusiasts interested in medium- to 



high-speed packet systems or applications that go 
beyond everyday messaging, BBSs and 
PacketCluster. 

into packet, you'll want to explore the ARRL's Your 
Packet Companion. If you're already into packet, 
this book is a must for your radio book shelf. 

The book covers these areas: 9600 bits/s, 56 kbits's 
and Faster, Projects, Special Topics, and Refer· 
ences. Projects include a pacsat modem, scalable 
baud rate FSK modem and a telemetry adapter for 
the TNC·2. Special topics include automatic 
packet reporting systems (APRS), a computer util· 
ity to show local packet connections and traHic, 
packet meteor scatter experiments, and future link· 
layer protocol considerations. If you're just getting 

1st ed, © 1995, 160 pages ................. 114955 S15 
Your HF Digi tal Companion, by Steve Ford, 
WB81MY, takes you on a tour through the worlds 
of ATTY, AMTOR, HF packet, PacTOR, G·TOR 
and CLOVER. You'll discover how to set up your 
station and communicate with each of these fas· 
cinating modes. A valuable reference section tells 
you where to find equipment, software and more. 
1st ed. ©1995, 208 pages .................. #4815 S10 
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In the US, add the following amounts to your order to cover shipping and handling. 
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In NOSintro: TCP/IP over Packet Radio you'll 
find a wealth of practical information, hints and 
tips for setting up and using the KA9Q Network 
Operating System (NOS) in a packet radio envi­
ronment. The emphasis is on hands-on 
practicalities. You'll see exactly: how to install 
NOS on a PC, how to set up the control Iii es, how 
to check out basic operations oft-air, and how to 
use NOS commands for transfering files, logging 
in to remote systems, sending mail, etc. 
©1992 (356 pages) ............................... 114319 S23 

DX/Callbooks 
Radio Amateur Cal/book CD·ROM 1996 is the 
most complete and extensive radio amateur di rec· 
tory, incorporating both the North American and 
International editions of the callbooks. It provides 
over 1.3 million listings in more than 250 countries, 
islands, and dependencies. By including several 
countries not found in any other directory, Radio 
Amateur Cal/book CD-ROM otters unmatched 
coverage of the world. Here's some of the features 
you'll find: Windows/DOS platform; data display by 
callsign, last name, city, license class, issue and 
expiration dates; search U.S. stations by callslgn, 
last name, and city; search international data by 
callsign, last name, city, or text search by name, 
street, city, province, or region after selection of 
country; Morse code alphabet sound output to PC 
speaker; Windows clipboard for single label or 
logging applications, and more ...... 115641 S49.95 
Printed versions of the 1996 Cal/books 
The 1996 North American Cal/book .. #C096 S35 
The 1996 International Cal/book ....... #C196 535 

The DXCC Companion: How to Work Your First 
Hundred Countries, by Jim Kearman, KR1S, is 
lilied with practical, easy-to-understand information 
for the beginning DXer. Follow the advice given by 
KR1S and you'll have your first hundred countries 
confirmed in no time. You'll learn about equipment, 
antennas, propagation and the rights and wrongs of 
OSLing. 1st ed, @1990 ............................ 113398 SB 

Informed Sources 
The ARRL Letter provides news of interest to ac· 
live, organizationally minded radio amateurs faster 
than it can be disseminated by OST. We strive to be 
fast, accurate and readable in our reporting. Avail· 
able to ARAL members only. Once monthly. 12 Is­
sues by first class mail to the US, Canada and 
Mexico: Sl 2. Elsewhere by airmail: $19 

QEX, the ARAL Experimenter's Exchange, pro· 
vides a medium for the exchange of ideas and in· 
formation between Amateur Radio experimenters In 
order to document advanced technical work and 
support efforts to advance the state of the Amateur 
Radio art. Monthly. For 12 issues to ARAL mem· 
bers: US, 515; Canada, Mexico and US by first 
class mail 528; Elsewhere by airmail 548 or surface 
mail 520. Non-members add S12 to these rates. 

NCJ, the National Contest Journal, features articles 
by top contesters, letters, hints, statistics, scores, NA 
Sprint and QSO Parties. Big gun or small , NCJ pro· 
vides a valuable source of information on the active 
world of competitive radio. Bi-monthly. For 6 issues 
(one year): US, $12, Canada and Mexico by llrst 
class mail, S20; elsewhere by surface mall S22; air· 
mail $30. 

QST- ARRL's Monthly Membership Journal 
OST comes with your ARRL membership. Hero's some 
of what you'll find In each Issue: 
Technical Articles: provide fascinating theory and 
practical designs that will expand your Amateur Radio 
horizons. Product Reviews: reports on the latest 
transceivers and accessories. Hints & Kinks: useful 
tips to accomplish a task or solve a problem. DX/ng/ 
Contesting: articles and columns on two of the most 
popular on·the·air activities. Feature articles: cover all 
the fascinating aspects of ham radio. Ham Ads and 
display ads are the best way to find a piece of Arna· 
teur Radio gear, new or used. Useful and Timely 
News, from the FCC or the international scene to cot· 
umns like League Lines and happenings. 
Single Issue price Is SS. Con1act ARAL for comp1ete membt,shlp 
informallon. AU prices subject 10 change w1lhout notice. 



No pain-no gain? No wayl 

Why go out of your way to make it as difficult as possible to get from point a~lill••-' 
to point b? Where is it written that you've got to suffer to succeed? And 
what ever happened to "getting there is half the fun"? 

As a newly licensed ham, unless you subscribe to the no pain-no gain theory, the 
last thing you want to do is wade through page after page of tedious indoctrination. 
You did plenty of reading while preparing for your exam. Now you have your call 
sign and you want to get on the air ... immediately! We've got a brand new title 
tailor-made to help you get there: Ham Radio Made Easy. 

In Ham Radio Made Easy, Steve Ford, WB81MY, takes you on a breezy journey 
through Amateur Radio and arms you with the tools you need to get the most out 
of the hobby. Unlike many books of this type, Steve mixes serious instruction 
with a generous dose of humor and opinion. You' ll read it to get started, then 
keep it handy as a valuable reference. This is the kind of how-to book that 
never goes out of style. 

~konus Into Guide 
1 e an ove 

sandwich rstuffed 
Take a look at the chapter line-up: Collect· , a tasty 

. ion of u 
information. sefut 

Chapter 1: The Spirit of Radio 
Why do hams do these crazy things? 
Whatever happened to just picking up 
the telephone? 

Chapter 2: FM-No Static At All 
What do hams mean when they say 
FM? What's a repeater? How do I set 
up my own FM base/mobile station? 

Chapter 3: A Packet for You 
Plug your computer into your radio and 
start swapping bytes with other hams! 

Chapter 4: Barking at the Moon, and 
Other Concerns 
Is there life beyond FM? Are "weak sig­
nals" really as weak as they seem? 

Ham Radio Made Easy is the no pain-all 
gain reference tool you'll want by your side 
as you explore all the possibilities Amateur 
Radio has to offer. So, make It easy on your­
self and order your copy today. 
ARRL Order No. 5374. Retail $15.95. 

Chapter 5: Outta Space! 
Lots of hams enjoy satellite communi­
cation, even though this segment of our 
hobby lacks "atmosphere." 

Chapter 6: The Camera Never 
Lies 
Expose your true self to the 
world through your own ama­
teur television station! 

Chapter 7: Working the 
World on a Wire 
The public calls it "short­
wave." Hams call it "HF." It's 
a world where a couple of 
watts of power and a piece 
of wire can take you any­
where. 

ARRL 225 Main Street• Newington, CT 08111-1494 
tel: 860-594-0200 fax: 860-594-0303 e-mail: ltardette@arrl.org World Wide Web: http://www.arrl.org/ 



OCEAN STATE ELECTRONICS 
DELUX CODE KEY 61468 POWER TUBE FAMOUS G5RV 
Adjustable, heavy duty brass \ MOST POPULAR TUBE USED IN • Completely 

HF TAANSMITIERS. AMPLIFIERS, assembled ..__ --:::~!>----ri>.< 
base with ball bearing FG 

ETC. M · • I 02" long ...... ~ ....... . ... I 
pivots. Designed for hard · . AMPERAX OR SYLVANIA overall """' "' ...... ·-

/ , ............ .. 
11 · " ..... ,..,.,,too o" .. 

- aw11~ .. -liifwl 

usage. 3/16" plated contacts. $17.95 EA • 2kw PEP r,.,..,,.""" ccwpl" -
1----#_7_o_-3_7_a_._._ •• _ •• _ •• _ •• _$_1_4_.9_5 __ "'-____ 1_2_B_v_7_A_D_n_1_v_E_R_s_1_5_.9_5-t. All bands 

CODE PRACTICE HIGH PERFORMANCE BROADBAND 3.S-JOMHz 

OSCILLATOR & MONITOR RF DUMMY LOADS 
3" SPEAKER, HEADPHONE Covers the range from DC to 6SOMHZ. 

TERMINAL, VOLUME & TONE Available in 2 versions. Model DL-I SOO is an air-

CONTROLS. USES I 9V BATTERY. cooled unit that will handle an average of I SOO 

Kit .... ............. ....... $ 19.95 watts for up to IS seconds & ISO watts 
Wired ••••••••••••••••••• $24.95 continuously from DC to 6SO MHZ. MODEL 

t---------------IDL-1 SOO is a forced air cooled dummy load. It 
SWR/WATT METER 

~-
"'"' ;~* .•. '" ! 

o' 'O 
"' ,~,_,. 

"-:"' . 
1 ELENCO sv.~-io 

1•"-'l#ATf .. , , . ~1 •" IS.•.:.. 

This is a handy, compact device for the 

amateur radio or CB operator for 

checking transmitter operation. Can 

also be used as a RF power or field 

strength meter. 

SPECIFICATIONS 
SWR 1:1 to I :3 
RF-Power 0 - 10 watts & 0-100 watts 

Accuracy SWR5% 
RF-Power I 0% 

Impedance 52 ohms 

Fi"0:ji..en:y ~ l.?MHz to ISOMHz 
Indicator 200 DC Micro-ammeter 
Antenna 5 inches antenna 
D imensions 6 11 x 2" x 2" 

will handle an average of I SOO watts for a full 30 
seconds and 300 watts continuously. 
The DL-1 SOOF has a low 
noise fan (I 2V) that helps 
keep the non-inductive 
load element cool for 
longer life. The SWR for 
both units is I. I : I for 160 
meters to 2 meters. For 
70cm the SWR is less than 
I .S: I. Both units come in 
strong, light- weight 
aluminium case perforated 
to enhance cooling. 

DL-1500 $59.95 DL-1500 Shown 

DL-1500F 99.95 
TOROIDS 

IRON 

T-25-2 ...... 3 5 T-50-6 .......... .... 65 
T-25-6 ...... 35 T-68-0 .............. 75 
T-37- 6 ...... 45 T-68-2 ........ ...... 75 
T- 37-12 ...• 45 T-68-6 .... .......... 75 
T-50-2 ...... 55 T-80-2 .. ............ 90 

• Use as a marconi _,._,.. · '-·• 
on 160 meters w/a tuner 

• May be installed as a horizontal or 
inverted vee configuration $49.9 5 

ANTENNA INSULATORS 

Lightweight, durable 

molded tenite plastic. 

21 30CP. ............. . $ I .50/pair 

eVARIABLE CAPACITORS 
BROADCAST TYPE 

1/4" SHAFT . 
I GANG 14-365PF $ 11.95 

2 GAN G I0-400/10-400PF $ 19.95 

SIGNETICS NE602AN 
MINl-CIRCUm SBL-1 

CONNECTORS 

$2.49 
$7.95 

PL-259 NICKEL PLATED ............. .... $ .99 
PL-259 SILVER TEFLON .................. $ 1.49 
UG-175 RG58 REDUCER ................ $ .39 
UG- 176 RG59/RGBX REDUCER ..... . $ I . 39 
S0-239 CHASSIS MOUNT. ............... $ .99 

COAX CABL.E 
RGSBU ...................................................... S . 1 S/fT 
RG eu ....................................................... s .39/fT 
RG ex MINI .21· Dia ............................... $ .20/fT 
RGSU-9913 LOWLOSS ......................... S .SS/FT 

ANTENNA WlRE 
#14 COPPERWELD MADE-UP 
OF 7 STRANDS OF #22 WIRE 

#I 4BC ....................................................... $ . 12/FT W eight 14oz. 
T-50-3 ...... 55 T200-2 ..... .. $5.00 t---------------11 

SWR· I 0 ••••••••••••••••••••••••• $24.95 
MAKE CIRCUIT BOARDS 

THE NEW, EASY WAY WITH 
TEC-200 FILM 

JUST 3 EASY STEPS 

• Copy Circuit pattern on TEC-200 

film using any plain paper copier 

• Iron film onto copper dad board 

• Peel off film and etch 

Convenient 8 I / 2" x I I " size 

with complete instruct ions 

5 SHEETS ........... ... $ 6 .25 
I 0 SHEETS ... .......... . $ I 0.75 
20 SHEETS .............. $16.25 
50 SHEETS •••••••••••••• $3 3.50 

FERRITE 

FT-37-43 .... 60 FT- 82-43 ..... $1.00 
FT-37-61 .... 60 FT-82- 67 ........ 1.00 
FT-37-77 .... 60 FT-82-75 .. ...... 1.00 
FT-50-43 .... 75 FT-114-61 ...... 1.00 
FT-50-6 1 ... . 75 FT-140-43 ...... 3 . 15 
FT-50-77 .... 75 FT-240-43 ...... 8.00 

We stock o complete lino or Toroids and Beads. 

TO ORDER CALL 1-800-866-6626 
OR 

401-596-3080 FAX 401-596-3590 

OR WRITE TO: 
OCEAN STATE ELECTRONICS 
PO Box 1458 
Dept. HC 
Westerly, RI 02891 
Mail in orders please ndude $5 S'H 
.AJ.A5KA & HAWAII $ 12.00 
Minimum Order $10.00 (before shippi~ 
RJ Customers Include 7% Sales T.ix 

WRITE FOR FREE CATALOG 

Constructing a dipole is easy with the HQ- I 
center insulato r. Attach each "arm' of your 
dipole to this device and then screw your PL-
259 into the center. You get easy assembly, the 
best connection, the strongest support and the 
most waterproof fit. 

HQ-1 ••••••••••••••••••••••••••••••• $6.95 

MAGNET WIRE 
Enamel coated solid copper. 

For winding coils, transformers. &. toroids 

~~ 
Prices for I /41b spools. 

# 14 •••••• $4.00 # 28 ......... $4.85 
# 16 ........ 4 .00 # 30 ........... 4.85 
#18 ........ 4 .00 # 32 ........... 4 .85 
#20 ........ 4.00 # 34 ........... 6.25 
#22 ........ 4 .25 #36 ........... 6 .85 
#24 ........ 4.25 #38 ........... 6.95 
#26 ........ 4.85 #40 ........... 7.85 
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U I tra Cornpa~tDual Band Handheld FT-5QR 
One tough little .dual bander! 
• Frequency Coverage 

Wide Band Receive 
RX: 76-200 MHz, 300-540 

MHz. 590-999 MHz• 
TX: 144-148 MHz, 

430-450 MHz 
• AM Aircraft Receive 
• MIL-STD 810 Rating 
• Digital Coded Squelch (DCS) 
• 112 Memory Channels 
• 12V DC Direct Input 
• High Speed Scanning 
• Alphanumeric Display 
• CTCSS Encode (Decode 

w/ITT-12) 
• Auto Range Transpond 

System'" (ARTS™) 
• Dual Watch 
• Direct FM 
• High Audio Output 
• AOMS-1C Windows'M 

Programmable 
• Four Battery Savers: 

Automatic Power-Off (APO) 
Receive Battery Saver (RBS) 
Selectable Power Oulput (SPO) 
Transmit Battery Saver (TBS) 

• Time Out Timer (TOT) 
• 2.5 and 5 Watt Versions 

Available 
• Optional Digital Voice 

Recording System (DVRS) 
• Full line of accessories 

tht:n \\'ht:n a signal is Jett:cteJ. shifts 
operation to that frequt:ncy. I >igital Fur the l~tcst Y~esu news: hottest products, visit 

us on !lie lnternetl http://www,y~esu.com 

(C) 1996 Yaesu USA. In 10 Eclwards Road. Cerritos, CA 90703 (:l 10) 404-2700 
Spet.:1!1c;.il1ons sulJwc:t l11 r;t1;u1q1~ w1ll1ou1 rmtice Spec1hrntions guHranteec only w1U1111 aim1l1!L1r llomds Some acccs'iorie~ and/or options are -
stand.in:! in Lerl;ur1 :111':1~. C111•i:k w1t11 your local Y;u:su dealer tor spec1frc c!1~ta 1ls ·cellular blocketl 

Ultra Compact Handhelds 
VHF or UHF. Similar to FT-SOR 
including MIL-STD 810, and 
other exclusive features . 



Stmulard~ new C156A is i11deed a ltand-h 
features that. St(Llulard users have come to 
alplui-nwneric ID as well <ts freque11 cy, th 
and VFO • CTCSS - 39 tones built-in • 
120 min • .Dual Watch mode • Scan -
memory, Memory Scan Memory and CTC 
much more! Comes with "AA" penlight c 
Lery. AU this in a Standal'd·- for undc1· $ 
you'll go home with a Cl56A in your poc 

SPECIFICATIONS 
• Frequency Co\•crage 

VHF HX 135.000-174.000 MHz 
TX 111'1.000-147.995 NlHz* 

• Frequency tih:ps, 5, 10, 12.5, 15, 20, 
25, 30 ancl 50 kll z 

• Scan: Pausr, Busy or Hold 
• Store: Alflha- 'umcric Titles. 

Repcal1·1·, Offl:>ct frequency, 
• Pagi ug, Cude Squdch, Tone 

Enr:11d1:; Tnrw Decode with 
optional CT 1115 

• Auto r<•p1•a l<· r· offset 
\ • Built-in 1750 Tone Burst 
'. • PTT lock 

· · • KeylJoarcl l111" k 
~ Auto Sq1u· l1 ·h 8 settings 
• TX Tinll'-0111 Timer 
•'Paging/Cocl1· quel!'h 
• Wakt-up n·<·t·ivr modi' 
• 9 DTMF 1111·11111ries 
• 3 pow<: r l1 :v1·b : I[ , M, L 
• B:ick-lighted display 
• D'fMF Pagi.ng all(I Cocl1·d quelcb 
• Diree.l Fn'11111·m·y £nput with Keypad 

·• Ut1s11rpass1·cl lrr terrnoil Rejection 
•· S i~c approx: 2.28" W, 4. 92" H, 1.02" D; 

Weight. apj·1rnx: 10.6 oz 
• Cl56A s11p1\liccl with ClrfJ 56 dry 

bauery 1·asr,1f'or 4 "AA" balteries. 
01att~ri 1•,; 11111 iuclud~d) 

*C:AP/M111» Tn11a,111i1 wi1li appropriulr P~rm i t 

CTN115 iia 
CNB155,156,157,158 fS CSA181AB 

iiilili wM 

STANDARD'S QUALITY! 
STANDARD'S FEATURES! 
EVERYBODY'S PRICE! 

t everyone co11 offord, yet it boasts all tiw user-frie11dly 
t. Take a Look at the bright, clear Dot-Matrix display, with 
· at these other features: • 100 Memory Cluumcls plus CALL 
1·y Save 1, 2, 3, 4 or 5 Sec • Auto-Powcl'-Off 30, 60, 90 or 
, All, Pl'Ogram, Memo1·y, Block 
1 ovtional CTNl 15) ancl much, 

o you ueecl never run out of bal­
e your Standard dealer Loclay and 

C156A 

CAW152B 

WPAG AP0 0 

'103 SIMPLE:~=: 
146. 52f10. -

8 L 

OPTIONAL ACCESSORIES 
CAW l5IB l~11w1• r Cable fo r Ras<· Sta tion 
CAW152B Mohili· Cord wi th Noise Filter 
CllPll l lfracl . 1•1 with PTT 
CllP150 Ht·a cl Srt with VOX -. 
CLC 155 Soft Casi· (CNB155/156) 
CLC 156 Soft Case (CBT156) 
Cl .C 157 Soft Cast· CN Bl57 /CBT158 
CMRI 12 Mohil1• Bracket 
C~ffi600 ll1·lml' t Clip fo r CHP1 50 
CMC150 ~l uhil <· Ch:ll'grr 
(Cl\'TI 155115(>! 158) 

Ci\1Pl 11 Spt'a k1:r Mirrophmw 
Ci\l Pl I:{ Ti1·-pi 11 Sp1·a krr i\ilicroj>hone 
CM PI 15 nrall .'1waker 1'li rrophont.' 
CNB l55 4.8V 600 111Ah nrall Battrn· ,,.. 
{ l.8 Watt Output) . 

CNfll56 6.0V 600 111Al1 Sta11<lard Battery 
(2.8 Watt Orrtprrt.) 

CNln57 9.6V 600 mAlr Higlr· Power 
Rattery (5 Wall Outprrt) 

C Rl58 6.0V 1200 111Alr Long-life 
rlallery (2.1! Walt Orrtput} 

CSA l.81A.13 D1 ~~ k Top Cha rger 
C:TN115 CTCSS Dcrode Module 
CWC156A Wall Clraq;er 

(CNB155/ I 56/ 158) 
CWC151A Wa ll Charger .(CNill57) 

.. ~~'~, 
f (u· nu>r•· i111'u r111a tio11 011 this aml other STANDAHO pro1h11· ts, please contact your ocarest 
STANDAHD 1lcalcr. SpcciCic11tio11s, price and fcat.ures are ,.,uhj t•t' t to clr:mgc without ohligatiou 
or notice. lar11lard Amateur Radio P1·oduct:;, Inc. P.O. Box 4,S<J.lW, Niles, nlinois 607 Vt. 
Td (312) 76:1-0081 ~ I 
. .. (
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