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Move up to the KAM Plus .

Isn 't i t lime you spread your wings?
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like other Kantronics TNCs, its design
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FUGHT temporary; the

KAM Plus is small
and uses very litt le
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Number 1 on your Feedback e.rd

Wayne Green W2NSDj l

NEVER SAY DIE

a customer buy anything I want and
the s tore would automatica lly
charge my Mast er Card account
without any need for further identifi­
ca tion. It would keep track of my
purchase s and issue me credi t
wh en they reac hed certain tar ­
gets-tike frequent flier miles.

SonylPhllips gels a nickel royally
on every CD made. Wifh around a
bil ion CDs balOQ made a year, that
kinds mounts co. doesn't II? n, as a
sales agent lor the card, you could
get 5~ each, It wouldn't be loog oe­
fo re you could afford to renew your
73 subscription. And buy a Porsche.

But there are endless new prod­
ucts and services which need to be
sold or manufactured. Your success
in Ide is limited only by your imagi­
nation and abi lity actually to follow
through with a Protect.

Missed Opportuni ty?

A letter from Harley W9ALU in­
cluded a newspaper artic le about a

Continued on page 74

Computer Service

II doesn't take a world of smarts
to fix computers. but if you get into
me business you'll find that hun­
dreds of Iocat small businesses are
going to be interested. Small c0m­

panies can't afford to hire a comput­
er guru to set up their system and
keep it running. And . as a ham, pre­
sumably you are not afraid to lake
the lid off the bo x and see what's
gone wrong inside. It's probably the
disk drive. Or a loose connection in
the monitor.

Operallng out of your basement.
spare room , or garage wilt give you
the low overhead you need to com­
pe te with the b ig boys and build
your cuslomer fist. Then, visit them
every week or so and see h ow
things are doing. Find out if they are
happy. Tell them about new ha rd­
wa re or software that might benefit
thei r business. Maybe you can get
them onto the Inte rne t and sell
them a 26kbps modem 10 speed
things up .

I don 't want to hear now you
don't ha ve the money for a sub­
scription. I want to hea r from you
wh en I suggest we make a ham
and scuba diving trip to Truk , and
you ten me yoo have the money
and are raring to go. " you're mak·
ing plenty 01 money. what do you
care if the new Kenwood or Icom rig
is $ 1,000 or $5 ,0001 And if you
aren't making money, why the heck
not? It's out there in big gobs. But
you do have to work for it. Well, ac­
tually, it's more like funning for it, if
you enjoy what you ' re do ing . It
you're not having fun making mon­
ey. ir s l im e to reorient your li fe .
even if you have to start over and
build new skiIts.

and a few others who've been their
victims. n's aenost enough to make
a person !hink.

Lots of New Ideas

For instance. at the Monaco cold
fu s ion confere nce I met Jerome
Drexler, who's making tasercarcs.
This creda.caro-sizeo card can opti­
cally store up to six megabytes 01
data. That's around 2,400 typewrit­
ten pages of information. Now, how
many applications can you think of
for this beaut?

Hospitals are using it fo r health
records their patients can carry with
them. Imagine being able to carry
around your complete Iile medica l
hislory! The Army is using them tc
eliminate tons of pape rwork when
handling or shipping supplies. Ship­
ping lines are using them to keep
track of cargoes in detail, thus elimi­
nating paperwork and the filling out
of forms. The shipments are
marked by bar- codes and tile
record sent along on th e Laser­
Ca rd. No more typing . Plus i t
speeds up dea ling w ith customs in
other countries.

Other applications might be a
color photo where identification is
Important. Maybe a voiceprint or a
fingerprint? This could help enmr­
nate c reun-cero f raud , wh ich is
costing us credit-card users billions
a year.

Th e com p any also m akes a
smart card with a built-in micropro­
cessor, which h as room for 1_5
megabytes of data. The cards can
be used 10 store data, pictures. soft­
ware, PINS, your signature. and so
forth

So where do you come in? Hey,
someone has to go out there and
start sell ing the product. How many
potentia l users are t here w ithin
easy driving distance of you? The
odds are th at most companies
haven't heard of the product , nor
even thought about the potential
benefits it could provide.

Let's suppose that a major retail­
er wants to keep track of what their
customers are buying and how of­
ten. A card like this cou ld let me as

are panicked by anything eectocer.
Our schOOls have, lor the most part.
stopped bothering to teach science.
so most people haven't a clue as to
how electricity o r radio equipment
works. Thus, when faced with a de­
sire to use something raoiorsn they
turn in frustration to anyone they
can find for help.

n you were to advertise that you
can install a miniature FM transmit·
ter for people to play music around
their home or office for $249.95.
you might be able to make some
money. I know I could. Anyone who
has a hi-fi system would be a good
target for a sale. Imagine being able
to load your CD player with a slack
of CDs and listen to the music you
want while you do yard work.

The circui t for the blood purifier
I've been writing about is dirt simple
for any ham to construct. It's little
more than a small radio battery with
a relay to reverse the potanty and
apply a low voltage to tho ankles in
order to pass about 50 microam­
peres of current through the blood
going through the leg arteries. This
is reported by the Albert Einstein
School o f Medicine as a way to
wi pe ou t HI V. herpes, and a few
othe r miseries caused bV bugs in
the blood. I've had calls from peo­
ple with AIDS who are desperate to
make a unit , but who are complete­
ly unable to deal with the simple err­
cuit . They've visited their neigtror­
hood RadiO Shack, and found no
help the re. So I tell 'em to find a jo­

cal ham. Knowing the power of the
FDA, et at. which seem dedicated
to keeping AIDS an incurabte dis­
ease , I'm afraid to get involved any
more closely.

If you have been living in a cave
and aren't aware of what the FDA,
the medical establishment. and lhe
drug and insurance companies are
up to. then it's bme lor you to come
out of the cave and start reading a
little. There's no shorta ge of books
and newslette rs to educate you. I'll
have to review the Christopher Bird
book on Gaston Naesen s for you ,
lo r starters. Then you'll want to read
about Royal Rile, Wilhelm Reich .

Money Ideas

The re are good sene money ­
making ideas going by you every
day. That's not im portant if you
have all tile money you need, and
your wife does. too (which is highly
unlikely). I think tile complaint I hear
the most from readers has to do
with money. Hey, ir s out there ; all
you have to do is keep your eyes,
ears, and mind open lor opportuni·
ties.

For instance, I was reading an
artiCle in Fortes about the popular­
ity ot jow-powered FM transrrsners.
The article mentioned an FM trans­
mitter kil available Irom Pan-Com
International by mail order for $130.
n also mentioned a 2O-wan amplifi­
er kit from Ramsey lor $100. So I
checked the Ramsey ad in 73 and
lound that they also have a nice lit·
tie FM trensrmrter kit fo r $35. For
another $t 5 you can get a case lor
it and an antenna . Hey, lor $50
you're on the air with a tew mnu­
watts. Not legally, of course. And it's
even worse if you invest the extra
hund red in an amplif ier and sta rt
broadcasting your own ca ll-in talk
show to your neighborhood_Watch
out, Rush'

The chances o f being caught
seem remote. unless you irritate
your listening audience enough so
they complain to the Candy Compa­
ny. The FCC's response, when Irn­
tated enough to track down FM
band pirates, is usually 10 confis­
cate the slatiorl. Of course, if you
have a ham ticket. they will probe­
b1y lift that. too. so I'm not even reo
motely suggesting that you set up
an FM station, start broadcasting ,
and sell advertising. But , as a ham ,
and presumably with some radio
smarts . you might be able to help
people who want 10 be able to play
muse around the ir home or busi­
ness without having to in sta ll a
bunch of wires. I know I'd I'ke to be
able to lislen to my CDs when I'm
out digging up oeooeecoe or picking
raspberries. My lawn produced over
500 pound s of dan de li on s th is
spring .

The publ ic, with few exceptions.
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LETTERS

Bob Davis N30YA Well, Uncle
Wayne, you've been pestering me
10 write , so here goes. Thanks for
bugging the heck out of compla­
cent hams like me and getting us
out there doing something. As per
your instructions, I have sta rted
my own business (in my spare
time, eueest, until it takes off and I
can qui t th e broadcasting bu si­
ness), making and selling custom­
made drums, I also am involved
with teaching you ng drummers
and percussionists the ethereal art
of drumming .

There's more : My busine ss.
called RPO Consulting, also advis­
es various organizations in the
field of sound reinforcement. SUCh
as cnc rcres. pa rKs. etc. This stuff
keeps me busy. as you can imag­
ine . and it doesn't pay very well
(yel ). but I find the time for more
musical undertakings, such as lo­
cal community bands and my own
band , Royal Disaster, which plays
all manner of music , from The
eeaees to the Allman Bros. I even
get a little time in for hamming with
my local dub and casual operation
hunting special-event stations.
Boy, do I love those colorful bits of
pape<!

I enjoy your editorials; don't ev­
er stop raising a ruckus . I have
even dared (gasp!) to research the
basics of cold fusion , and have
been deluged with so-called edu­
cated people who insist that the
concept is rubbish. Oh, did I men­
tion that the majority 01the non-be­
lievers have never bothered to find
out the tiniest modicum of back­
ground? For instance, a very good
tliend of mine, who happens to be
as tar away from science as one
can be (he has degrees in history
and classics), insists that the idea
of cold fusion is bunk. I even le t
him read a few of your editorials
on the subject , but he remains
unswayed. He did, however, enjoy
the rest of the content.

Hey. Unk. let me tell ya a story.
When I first began reading 73 and
saw your editorials decrying smok­
ing. drinking . and all those other
supposedly nasty things, I said to
myself, "Stufl y ol d codge r- h.
don't know what he's missing ."
Well. lei me tell you this: I was the
one missing oul. With the help 01
my girlfriend and Uncle Wayne.
I've been smoke-Iree for 5 months
now. and plan to remain so. As
YOU're probably aware-and you

Number 2 0<1 your~bkll card

From the Ham Shack

can let your readers know this­
quitting the habit is not a cold­
turkey undertaking! II's something
one lives with day by day. Even to­
day. not waking up with a craving
for Philip Morris is a small victory,
and you should see me when I
walk pas t that eve r-present rack
on th e way to th e gas station's
counter! As that wise man, Mel
Brook s, says : "Oy!" II you ever
need a session drummer for your
recording studio, let me know, Six
years after the Wright Brothers
flew, Edison was still insisting that
man would never fly , , , Wayne,

Scott Robbins KY2PI I read
with interest your pontiliCating on
the state of the ham radio busi­
ness in the July issue of 73, As an
employee of a major retailer of
ham radio equipment tor the last
year, I'd like to share a few obser­
vations.

First. you're right about the no­
code licensees not buying all-band
HF rigs and not upgrading their li­
censes. There are a couple of
good reasons for this. The aver­
age person who gets a rc-ccoe li­
cense has just wanted to get a
step up from CB radio . They've
tired of the yelling and all the other
nonsense you hear all day on 27
MHz, and see 2 meters as their
salvation Irom this me ss, There
are also a significant minority 01
no-co de rs who are gett ing in­
volved in the hobby because they
see the autopatch systems as a
substitute for cellular telephones
and are not in the slightest inter­
ested in anything else to do with
ham radio.

Secondly, as a ham 01 13 years,
I am absolutely appall ed at the
lack of technical knowl edge th e
new ham community has . Very,
very basic stuff, like how mu ch
current your new mobile rig will
draw or why an 11 " tall antenna
has no gain is beyond the grasp of
many new licensees and , wnars
more. they realty don't care! All
that technical "crap" is in the way
of doing what they want. which is
to get their mobile rig set up (with
an unobtrusive antenna, of course)
and hi t the repeaters. The ripple
effect of this has been that many
of these people do upgrade in or­
der to get on HF SSB and then are
absolu tely clueless about basics
li ke proper g rou nd ing , anten na
construction, even how to solder

on a PL.-259! The 90s are tile age
01 the sooeoess ham, believe me.

The next comment I'd like to
make is about the profit margin ift.
valved in selling ham radio gear.
Twenty-five percent?! You can't be
serious if you think we're making
25% profit selling ham gear; 5% to
10% is the standard these day s,
and ette n It's even lower, Why?
The yen/dolla r issue is certain ly
part of it, because prices are so
high that iI's putting good gear out
of reach , but really it's because the
competition is inCredible, We keep
track of our competition's pricing"
we know what the rigs cost and
we're all taking a bath for the most
part, I'm not cooing for sympathy
with that statement-i t's fact . You
know as well as I do that even
having a five dollar better price on
the competition on a $2,000 HF rig
can mean you get the sale, and
that sale will be made by whoever
has the lowest price. period. Saw
a great price on a rig in the ads to­
day? Probably a slow moving item
mat a dealer is dumping at or near
cost to get his cap ital invested
somewhere else. In the meantime,
we're not able to match that price
and can't move inventory, Amateur
radio sales is a highly competitive
business and I Challenge your as.
sertion that there are -so few" ham
dealers now. There are too many.
sell ing gear at such a low profit
margin that it makes il really tough
to keep our heads above water. Al­
so, (to the publ ic) don't you think
for a minute that the salesman an­
swering the phon e is maki ng a
killing off of you. For the amount 01
information you need to have in
your head to be able to compe­
tently sell items from many, many
companies. not to mention the
technical aspect, we don't take
home as much as that Irom a corn­
parable job, at least in my d ty.

In my opinion , the only thing
driving sales in the ham business
right now is the no-code Tech li­
cense. Without it a lot of us would
be looking for work right now
rather than dogging the 800 lives.
The only way the ham business is
going to survive in the cut-throat
90s is for these new hams to be
instilled with technical knowledge,
upgraded licenses, and cheaper
gear. The prognosis: We'll see.

Terry Weinhold N3EUL Permit
me to voice my opinions on "Never
Say Die: July 95 issue, concem­
ing codeless 'teens. and an "artifi­
cial and new irrelevant code barri­
er. . . . " I am currently a General
class opera tor, licensed over 11
years, with my main interests be-

ing HF, CW, and phone as weir as
2m FM, I am a very active ama­
teur. and my age is 40. Tryiflg to
look at codeless licenses objec­
tively, I believe it was a mistake to
form this license class because ,
after being active for years, I have
seen a degeneration in, shall I say,
the intellect of 2m operators. With­
out prior knowledge of their license
class. I can reliably pick out who
has the ro-ccos Tech license c1Je
to the ir on-the-air speech and
manners. I'm sure you have heard
this before, but 2m sounds just like
the CB band does. and when we
had a code requirement, I noted a
higher-quality operator. "The ham
population is declining, so we had
to form a codeless license to at­
tract more people ." Really? Sir, I
will say, and perhaps I speak for
the majority, if the code require­
ment for HF is eliminated in this
country, I fear the bands will be
one gigantic CB band. At this time.
all the good operators will say its
time to sell the gear and get out
Then they will have a declining
amateur population!

I would be pleased to see the
amateur population grow, espe­
cially among young people. bu t
please. lets not sacrifice quality lor
quantity.

By the way, I did enjoy your por­
ti on on weight control. and my
congratula tions to your wile and
yourself. I have recently lost 10
pounds, and your article was an
inspiration to me.

Pete Thelller KI4KN I always
enjoy reading your editorials and,
based on your recommendations,
have been reading about the influ­
ences of electric and magnetic
fields on me processes.

Years ago a friend of mine in
Europe used a device that passed
a minute electric current (in the or­
der of 50 to 200IJA) through the
body. This was simply a batte ry.
meter, pot, and electrodes. In fact,
I think it was a commercially avail­
able device . This friend suffered
from fainting spells and other dis­
orders. He swore that this device
helped him by st imu lati ng hi s
blood circulation and that it cou ld
also speed up healing. I had not
taken any 01this too seriously until
I began reading Cross Cu"ents by
Robert O. Becker, M.D. and decid­
ed that there may be something to
il. From what I have read the cur­
rent is probably still way too much
at 50 j.lA.

Thanks for your help and keep
giving us hell in you r editorials;
most of us are just too compla ­
cent. iii
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You get more features for your dollar with our

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

Kit stiJ( onfy $1095 /~.:'=:::"::"-~~~~ ~~~~~
w&t stilI only $1295
50 & 900 """ """". __ """""
oAvailable for the 50-54.

143-174 . 213-233 , 420­
475. 902-928 MHz bands,

oFCC type accepted for
commercial service in150 & 450 bands, (Request catalog lar ootaUs.)

REP-200 REPEATER

~Ne;Jz Our R138 Is The Most Affordable WeFax Receiver!
..,,,,..;- We used our 30+ years of experence in designing high-quality vhf re­
ceivers to bring you this enhanced vers ion of our long·popular WeFax Rece iver, a
very seremve wideband fm receiver especially for amateur reception of NOAA and

if Meteosal weather facsimile images on the 137 MHz
band , Use With demodulators and software from
MultiFax. SSC., A&A Eng , and others. Features
0 21N sensili'lity, wideband filters for low distortion,
and fou r crystal controlled channels at a fraelKIn of
the cost and comp lexity of synthesized units Op­
tiona l Scan Adapter allows you to automatically
search for and record signals as satellites pass
overhead whiie you are away from the shack
• R138 Receiver $129 kit, $189 wit
• AS138 Scan Adapter $39 kit, $69 wit
• Chann,,1Crysta ls $12 ea
• ARRL Weather Satellite Handbook $20

Also available in rf-tight enclosures, and w ith data modems.

FM EXCITERS: 2W eontinuous duty.
FCC type accepted lor com" bends.
o TA51 : 50-54, 143-174. or 213-233MHz,
oTA451'420·475 MHz . Newlowprice!
Either mode l' .....kit $99, wit $169.
o TA901' 902-928 MHz. (0,5W out) :
Newlowprice! " ...." .... " . wlt $199.

VHF & UHF AMPLIFIERS.
For fm, ssb, atv . Output levels from
10W to 10IJ'N. Models starling at $99.

FM RECEIVERS:
~~ R100 FM RECEIVERS for 46-54.
""NE~.. 72-76, 140-175. or 216·225 MHz.
..,,,,~ Very sensItive - O.15uV, excep­
tional selectivity - both crystal & Ct:! ramic if
Mers for >1OOdS at .t12kHz (best available
anywhere), flutter-proof squelch

. ,.... ,.....New /owprice! kIt $129, wit $189.
o R451 FM RCVR, for 420-475 MHz. Similar
to above, New /ow pricel kit $129 , wit $189 .
• R901 FM RCVR, for 902-92BMHz. Triple­
conversion, New /ow price ,...$159 , wit $219 .
~ R150 MONITOR RCVR for 143·164 or 216·225 MHz, c-channets.
~NEW:' Great for monitoring repealers. amateur calling frequencies. packet ra­
""7-1A' dio, commercial two-way radiO, policeltire frequencies. or weather fore­
casts Good starter kit. easy 10 assemble and align __ ..... k it only $99, wit $189.

o R120 AIRCRAFT RCVR for 110-136 MHz .. kit only $99, wit $219.

REP.200T Voice Message Repeater. As above , excepl includes
Digital Voice Recorder. Allom message up to 20 sec to be remotely recorded off
th", air. Play back at user request by DTMF command, or as a periodical voice id ,
or both , Great for making club announcements!. .." ...... " ....adds only $1001

REP-200C Economy Repeater. Uses COR-6 Controller (no DTMF
control or autopatch) . Features real-volce 10. .." ..... Kit only $795 , w&t $1195

REP-200N Repeater. Want 10 use your own controller? No problem! We'lI
make you a repeater with rf modu les only. Kit only $695, w&t $995

XMTRS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TElEMETRY, ETC.

,

M
.~· ..!~CWl0-2,

~\ - 7 v.f Eprom-
" , 'J ~' controlled, min'a-

" ,~ I'll ture, easy to build,
- " low power CMOS,

(specify call) .... only $54 kit, $79 ....It

COR.&. COR &
Roal Vole_ 10
on one board,
Digita l c records
up to 20 sec­
onds of your

voice, Can rec- '11F-;f-'::~';)
oro multiple id
messages , Tail "
and time-out timers , courtesy beep. solid­
state relay to key transm itter,

, , ,.... .".kit $99, w&t $149

COR-3. COR , timers, court.beep . ,. k it $49
CWlD. Diode programmable . . kit $59
COR.... Complete COR and CWID all on
one boa rd CMOS logic for low power
eonsumphon. EPROM programmed :
(specify call) " kit $99, w&t $149

WWV RECEIVER

REPEATER CONTROLLERS

Gel time and fraq checks without ~
bUyIng expensive hf r(;VI Very \'::~
sensmve and selective .,
xtal conl rolled superhet. )." ' Y ­
dedicated to hstenlng to ·n· ·
WMJ on 10,000 MHz,
.. ,only $59 kit, $99 wit

ACCESSORIES

TD-4 SELECTIVE CALLING Module.
Versatile dtmf controller with 1 latching
oulput. Mutes speaker until someone
ca lls by sending your 4·digil tt code Or
use it wdh a long tt zero digit 10 alert any­
one in club. Also may be used to contro l
autopOlich or other single device.
...." .... .. " ... .. .. ..... " " ..k it $49, w&t $79

T0-3 cress (SUBAUDIBLE TONE) DE­
CODER/ ENCODER . ,... kit $29, wit $59

AP-3 REPEATER AUTOPATCH. Reverse
patch and phone line remote control.

.........kit S89, wired & tested $139
AP.2 SIMPLEX AUIOPATCH Timing
Board. Use with above for simplex ope r­
ation using a transceiver .... kit $39

TD·2 DTMF OECODERICONTROLLER.
16 digits, jumper·programmable, toll-call
restrictor. Can tum 5 functions on/off.

" ....kit $79, wired & tested $129

• I

MO-202 FSK DATA MODULATOR
DE.20:Z DEMODULATOR. Run up to
1200 baud digital signals through any 1m
transmitter & reooiver .. kits $49, w&t $79

9600 BAUD DIGITAL RF LINKS. Cail for
info On low-cost packet networking sys­
lem: MO-96 Modem and special versions
of our 144, 220. or 450 MHz 1m xml rs and
rcvrs . Use directly with most TNC's. Fast,
diode·switched PA's output 15 or 50W.

OVR·1 DIGITAL VOICE RECORDER. Re-­
cores up to 20 sec. of your voice with bum·
in mre. or externa l mic. Terrific as voice
!D'er for repeaters or fox hunt xmrr, con­

test caller, radio
notepad. etc. Ex­
tensive manuai tells
how to use multiple
messages adapt to
many apptcatlons.

." kit $59, w&t $99

Helical resonator
Mers may reduce
your inwnnOd &
cl'(>$s-band Inter.
rereoee.

~4~ ~~I~~~~
~ PREAMP
still only $29 ~It. $44 w l,e<l&lnted

• t ew-eest MOSf ET preamp
• Small sil':e Only S18"W K 1-5/8"L x Yo"H.
_ Nf l .2dB vllf.l.SdB uhf.
• Solder te rminals fO( coax & pwr connect.
' $pfx;iIy flIning rnnge 2s.JS, 35-55, 55-90. gO-120,
j la-1M , 1.50--200, 200-270, 4(1).500 MHz.

MODEL HRF. (. ). $59 vhf, $99 uhf.
' Sp<I<'ify tunmg l"allge' 13&-140, 142-15<J, 151).152,
152_174,213-233,420-4 70.

LOW NOISE
RECEIVER PREAMPS

FEATURES:
• Very low noise : O,7dB nf ~hf, a,adS uhf
• High ga in: 13-20dB (depends on Iraq}
• Wide dynamic range _resist overload
• Stable: dual-gate GAS FET
"Specify runing range: 26·30, 4tJ.56, 131·1 39, 139­
152,1 52-172, 2 10-230, 41XJ.470, /JOO-.960MHz.

Low noise
converteR to
receive vhf
& uhf bands
on a 10M receiver.
• Input ranges avail: 50-52., 136-138,
144-146, 145 ·147, 146-148.220-222, 222­
224 MHz, 432-434 , 435-437, 435,5-437,5.
and 439,25 (atv cony. to chan 3)
• Kit tess case $49, kit wlcase & BNC
jacks $79, w&1 in case $99.

XV2 fOl' vh f and XV4 for uhf. Models to
convert 10M ssb, cw, 1m, etc. to 2M. 432,
435, and atv. 1Woutput. Kit on ly $89
(vhf). $99 (uhf). PA's up to 45W avadaol",

TRANSMITTING
CONVERTERS

LNG-(')
sti ll only $59
wirOO&lftted

LNS-(')
IN-LINE
PREAMP
ONL Y $89 kit, $119 wi' od&lnte<l

• Automatically switches out of line
during transmit.
• GaAs FET Preamp with featu res similar
to LNG series
• Use wrth base or mobile transceivers up
1025W.
"Tuning rang<l - i t O. 175, 200-240, or 400-500.

, HELICAL RESONATORS



QRX • • • Number 3 on your Feedback card

We have just experienced two of tile high­
lights of the year. I'd rate our annual picnic an
overwhelming success . John N3MNM, and
Sylvia Poulhaus did an ou tstanding job plan­
ning and coordinating the event The weather
man cooperated. and the Clay turned out to be
exquisite in all respects. The coordinators had
mUCh help with setting up, cooking. and clean­
ing. The food was great and the company was
exceptional . We even had entertainment : a
magic srow and a clown. Thanks to all who
made this the best picnic vet .

This past weekend the weather was not
quite as cooperative for our annual Field Day.
Lois Turner KA3WQ and Bob Baltz N3MNT
co ordinated a very successful event. lois
worked out prel iminary details and prepared a
great dinner for those present on Saturday. I
have always been amazed by the enthusiasm
exhibited by l ois . She is definitely Ms. Field
Day. Bob. in his usual efficient manner, super­
vised the setup, operation , and lakedown of the
event. Bob is surely one of AARC's greatest as­
sets. He never hesitates to help or participate in
our club activities.

Thanks again to all those who worked to
make this a very successful Field Day week­
end. It will be interesting to see our score lor
the event. Our intent was to entoy the weekend
with our friends, to learn more about radio, and,
fina lly, to make contacts and score point s.
I th ink that all o f ou r stations fa red q uite
well. We are indeec:l fortunate to have members
who give up so much of their time to produce
events that benefit all o f the members . TNX
to Dick McKelvie KE3HO, and Ham Arundel
News

Recording Pioneer Dies
Marvin c amres. a pioneer of modern mag­

netic sound recording. died Friday, June 23, at
Evanston Hospital. He was 79.

Mr. Camras, who lived in Glencoe for 40
years, was a senior scienti fic advisor and a pre;
fessor of eecmcar engineering at the Illinois In­
stitute of Technology.

Mr. Camras helpec:l develop multifrack tape
recording. maqnetc sound for motion pictures,
and stereophonic sound reproduction. He is
credi ted with discovering high frequency bias.
His patents. numbering more than 500, have
been licensed to more than 100 manufacturers,
inclucling IBM, Sony, and Kodak. and include
several for magnetic and eiececoc storage on
videotape and floppy disks.

He was referred to as "!tIe lather 01modem
magnetic reoording." In addition to being induct­
ed into the NatiOnal Inventors Hall 01 Fame in
1985. Mr. Camras was awarded in 1990 a Na­
tional Medal of Technology. the reton's highest
award for technological achievement by Presi­
dent George Bush.

He was named "Inventor of the Year" in 1979
by the Chicago Patent Law Association. As a
hobby, he crafted violins and violas.
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Mr. Camras never officially retired trom liT,
where he was a popular ins tructor, but took a
leave 01 absence two years ago due to failing
health.

Born in Chicago, he received his tecneior'e
degree in 1940 from Armour Institute 01 Tech­
nology, now liT. He received his master's de ­
gree in 1942 from liT. In 1978 tiT awarded him
an honorary doctorate .

"He was one of the reenv major ligures in the
development of erectroncs in the U.S.; said
Lew conens. president of the Illinoi s Institute of
Technology, where Mr. Camras worked and
tau!1lt lor more than 50 years.

"He moved us from wire recording to mag­
netic recording. All o f the video electronics we
have today. as well as the audio. all that traces
back to what Marvin did."

Mr. cam-as began building electrical devices
when he was a child . At age 4, he buill a flash­
light. and at age 7, a transmitter.

At age 22 , in 1938, Mr. camrae developed
magnetic tape. so his cousin. an aspiring opera
singer. could record his singing in the shower.
Magnetic recording was more precise than wi re
recording an d paved the way lor audio and
video tape.

Mike Wolfe N9CHQ said, · Marvin Camras
W9CSX attended a number of NSRC meetings
alter giving a talk about his association wi th
magnet ic recording at a meeting in the ea rly
1990s."

"I was Vice President at the time, and Art Ap­
pel, who knew Marvin, told me that he wo uld
make a good speaker for a club meeting. Art
helped arrange for the talk. It was a very highly
attended meeling , as it is rare to get such a
highly respected inventor to spea k at a club
meeting . He demonstrated a wire recorder and
played us a recording that was mad e many
decades ago ."

Art Appel adds that MaN was licensed since
the 1920s. Art knew him 53 years and had
wo rked with him 7 years . Marv received the
Franklin Medal and an award from (he Society
of Motion Picture Engineers. He wrote Hand­
book of Magnetic Recording, which is still read
today. He designed and buill his own reese in
Glencoe. TNX to the NSRC Transmitter

Three Hams Die in LA
Shooting

Three l os Angeles-area amateurs are dead
following a shooting rampage at a city facility.

A disgruntled radio repairman for the City of
los Angeles on July 19 is charged with kining
four men. all supervisors at the city's Piper Tech
Center. The three amateurs killed were Marty
Wakefield N6BZ. 57, of Venice; Neil Carpenter
KA6QIB, 6 1, of Palmdale; and AnthOny Gain
W6KFN, 78, of Montebello. A fourth supervisor
who was killed in the attack, James Walton.
was not a ham.

Gain, an Advanced class licensee , was
trustee for a repeater operated by the city. He
had chosen to con tinue to wor1l. rather than re­
tire , said a coworker. Rob Hanson AA6BN .

Wakefield was an active DXer and until May
had been an ARRl volunteer examiner. Car­
penter held an Advanced class license. AJIlour
shooting victims also held FCC General Ra­
diotelephone licenses.

All three amateu r-licensed victims were ac­
tive in the los Angeles City Amateur Radio Vol­
unteers, a dub aimed atllelping city employees
become licensed. with an eye toward emergen­
cy preparedness functions, Hanson said.

The alleged killer has been charged with four
counts of murder. TNX ARRL

Repeater Map Book
The new ARR l North American Repeater At­

las is out. The publication is not to be confused
with the pocket-sized repeater directory. The
Atlas teamres repeater maps for every US Slate
and Canadian province, plus Mexico. Central
America, and the Caribbean , Contact league
headquarters for pricing and availability.

Also, the A RRl will produce a handout
aimed at new hams, explaining the concept of
band planning. The publication will include a
listing of ARRL approved plans. TNX Newsline

ARRL Honors Hams
The ARRL Board of Directors has honored

several hams for their contributions to Amateur
Rad io . D ick J ansson W D4FA B ha s been
named rec ipient of the ARR L Technical Meri t
Award for his work on amateur satellites . Philip
A . Downes N11FP is the ARRL Professional
Educator of the Year fo r 1994, with Charles
Ward KJ4RV tabbed as the ARRL Professional
instructor of the Year for 1994. Chris Town send
NU7V won honors as the Herb S. Brier Instruc­
tor of the Year. Karl Lambert KB4DCR won the
Excellence in RecrUiting Award and the Board
selected Dr. Ulrich L Rohde KA2 1WEU to re­
ceive the Technical Excellence Award for his
series of articles on Key Components of Mod­
ern Receiver Design, which appeared in the
May, June, July, and December 1994 issues of
QST. Joseph Phillips K8QOE and Michael Karp
AF2L are the co-recipients of the Philip J. Mc­
Gan Si lver Antenna Aw ard for 1994 . TN X
News/ine

A Winner
Long Island. New Yorio; , Packet sysop Rick

Lapp KC2FD, who tumed 46 on July 18. has
won his third pentathlon title at the Masters
U.S.A. Track and Field Championship in East
Lansing. Michigan, The event is for amateur
athletes 30 years or older. The pentaltllon con-­
sists of the 1009 jump, oscus. javelin, and 2()().

and 1500-meter runs. His wife Unda is also a
ham with the callsign N2MUP. Rick is an reo­
orary member of the Suffolk Pol ice Amateur
Radio Club. Despite pulling in long hours as a
packet Bas sysop, he somehow finds time to
compete in regional, national. and intemational
U.S .A . and AAU -sanctioned track and field
events. TNX News/ioe iii
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HF Equipment is TOPS!

Proud to be ~AMERICA 'S MOST RELIABLE AMA TEUR RADIO DEALER"

Serving Amateur Radio Operators Since 1937

KENWOOD

Teams with

TS-950SDX
Digital Signal

Processing
n.. NEW KENWOOD T$­
I5OSOX (DX-CWSlVE) II
!he tall of the new lII""*­
a lion HF tran.c.i....rl ,
Conlinuous ruu/en,
de\<ekJpi i8l1t.~.

"Ill Pfoduetioo of super'oor l"OdlJC1. make Kenwood thoe recogniZ«! ,"~r In Amataor Radio.
Utilizing the mQ$' advanced technology available, OIl' prodllCls of!9f the h9" st level of qUII~
tty arK! r"lability, The KENWOOD TS-1I5OSDX include. ad'IMud dig/ till 11I9"'" pr_ "
Ing (DSP) while remaining uset-orienled. It also includes diglt,l AF VBT, IF notch filter,
Dua~t.40d8 NOi$ll Blanker, IF VBT. sse IF SLOPE luning , selectable IF fi~er wdh M&mory.
Switctlable AGe. All-Mode Squelch. High Stability TCXO. a SK or Semi break-in, buik.Jn
k8yef . 100 memories, ew pilcn coottOl. adjuslable scannlng~, 150 watts ol power 0Ul'
PUt built-in speech processQf. built-in Computer inter1ace, programmable Icne encoder lor
FM mode. and DUAL RECEIVE i'l a single b;tnd maki'lg ~ !he ".ilTIate Iol' Ox. Also 1MI"
able iI!he NEW S~230 lIonltr.W Sccrpf (SfIN9.flOJ. II Mo !un(:Iions as a b;tnd scope,
_ o-n-atof, and~ tor .......,oboog and calibrall'lg I8Oio alalions.

TS·850SIAT
Direa digiltJ! SJlI1htSis

HF Transceiver
The K.n.ood TS-. 5(lS lea·
lures 1600tO .....teu" bend oper.
euon . Ith t OO!<HZ to 30 MHZ
General Co\IeIage FIeceiwr. tis

superiot receivef dynamic ranll& (ut/llnt8 Dlract OIflir./ Synltlealntr' with the Kenwood
NEW A.IP SYSTEM (A.clvanc:td Interupt Point) proYldes ex~lent Intermodulation peflor­
manee and suppresses unnecessary radialion. Two seiectiw RF amphhera, 0I'Ie with large
ga .. (120 B), are used to enhance sens~iv~y and anotlle< with a small gain (OOB/source
IIoor circu~) which impro\las ...tarmodulallon charactaristics. It also lealures . IF no1ch f,tler.
IF slope l.....,ing. CW 1r.""bIe p~ch control & CW "'_ mode. tI . 1so h. , • dua~mode

noise blank.... 4 IIap RF atlenualor. Switctwlbla AGe, ....1-Mod9 $<lU8lch.m~
trolled . ...Iom.tiC .nI8","' tuner (160-10), OSI<, 100 memories• • 'ld .dj .... table power.
QpI;ons~ DRIJ.2 DItJiUI R«:otTiJ"f UIIIf, 115-2 tIOIc. aymhNJzw. 50-1 TCXO 1I1g,
IW.IiIity 0IdI/M0I'. MId'" DSP-IflO (DIgItM $JgrIaI ProcHIorj. 0SP-100 $SiU5

TS-SOS
Compact Mobile

HF TRANSCErvEA
HF Is going place. - lh .n~s 10
Ken ..oOO'. new TS· 50S. lhe sm.lleSI
lr.nscei lrel o f it s ~i nd in the ..orld ,
PrQlrilling high-performance comm ...nica­

tlons wtth go-anywtlare COI1lr811 ience. e e TS·5OS I, your passport to freedom, And whether
",SellIOl mobile operation. and OX-peditlons. or In a flxell installation, IIlls rig pac~s a pow­
ert ...1p ...nch, Maximum output is l00W. and there ', a lull range 01 advanced features ­
"cluding 100 memory channels, DOS with innolralilre "fuzzy" con trol. and AlP lor superior
(tynamic fang.e IF shill and CW "'Ir&rse mode help ,edo.occl inlerlerence, whilfl ' I'lQOSe blan~...
mproyes clarity. For usar-1riano:lIy opera~on on lhe move, there's a multi-lundion mClfOl)llone
. nd powerhJ m....... system. And the TS-50S ia tully equipped Jor splil !reQllancy oper81ion.

TS·450S/AT
Compact Mobile

Kenwood'a goal ill to always otter 0Ul'

c ... stomara tha moSI sophialic"all
aeh-...ents In 1eChnoIogy. So, """­
d ea.rne time to rilanc:e our bell Hl\ing
T504405 tran~iv9f we llilln ' hes~ala,

The Kenwood T5-4505 In cl... d..
Aclvanced Inla,upt Point (AlP) ~leh greatly improves the recelve(s dynamic rBn\l<l to an
increllible 10Sdb, An opHonal Digital Signal Proc..aor (OSP-100) offers even f... rthar
soond clanty by Illiloring the incoming and outQOing a ...d>O passband signals. Othar ralln..
_ fa ItlC/~ convenlenf aplll rr.qu.nq optIr.flon. M/Vancad rlltw rUfICflona, opflon­
aI aul_lie 1ItI!ttIIla l unaf'. MId lDO mtmOIY c".ntlfla w/JtlllfJrlbl. _titlIng~
tJ_. II jlfOYide-s t OO watts 01 coot....IIOIJS power and DOS (OirKI Olgltaf SyntM".) for
oPlom.... operalion- An D(ltional TCXO (50-2) provides !he ...unost .. SUIb::;:.;";,..... .J
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The QRP Delight
A full-featured antenna tuner with built-in SWR meter.

by Phil Salas AD5X

H
o w would yo u like a full -feu ­
lured antenna tuner with a buill­
in SWR meter for your QRP sta­

tion? And I'm talking about an in:..tru­
ment that fits in the palm of your hand
(sec Photo A ). operates even o n 160
meters, works up to a po wer le ve l of
abo ut 10 watts, and has a total cost o f
less than $25 ~ Wel l. I needed something
like this to complete my compact QRP
station. The QRP Delight was the result
of my efforts. The Q RP Del ight co m­
hines a very effective SWR meter with
a wide-range an tenna tuner. whic h is
perfec t fo r matc h ing ra ndom wi res
thrown o ut of hotel windows. Interest­
ed? Read on!

The SW R Meter-

The SWR meter is a variation of a rc­
sis tivc bridge po pularized by the late
George Grammer W IDF (circuit shown
in QRP Notebook: by W IFB). This cir­
cuit has the ad vantage of providing high
sensitivity at low po wer inputs. Its di s­
advan tage is that the maxi mum power
that can be applied to the circuit is lim­
ited by the power dissipation of the 50­
ohm bridge resis tors because 75 ,*· of
the transmit power is absorbed by these

resistors under perfectly matched condi­
tions. In the origi nal WI DF circuit. the
two Ik rcsi...tors shown in Figure I arc
replaced by two 50-ohm resistors: no
IOO-ohm resistor is used. and you must
us e a 2P-3T s w itc h fo r O PERAT E .
CALIBRATE. and SWR. In the OPER­
ATE position the ent ire SWR circui t is
bypassed . so there is no meteri ng of rel­
ative power. In this circuit l use a DPDT
switch to add in a IOO-Ohm resistor on ly
for SWR readings. allowing the c ircuit
10 provide a reasonable SWR for your
transmitter even during severe tune-up
conditions. Additionally. you have min­
imum insert ion loss in the FORWARD
position because the lk bridge res istors
permi t you to always indicate forward
re lative po wcr and cal ibrate the full ­
scale reading for SWR measurements.

T he Tuner

The antenna tuner itself is a standard
T-type tuner utilizing a pair o r 335 pF
miniature transis tor radi o varia ble ca­
pacitors and a toroidal inductor. tapped
as shown in Figure I. To actually make
the laps. I simply wo und the toroid with
.w turns of #2.t wire. and then scraped
the outer surface of the appropriate turn

with a hobby kn ife to dean off th e
enamel insulatio n. I the n tinned each
wire tum. and tacked soldered lap wires
to them .

Construction

The act ual layout of the parts in the
QRP Delight is a function of the sizes o f
the components you wind up with. Try
to find the smalles t parts you can-es­
pccially for the DPDT switc h. the potcn­
tiomctcr, and the meter. From Photo B
you can gel a pretty good idea of how
mine is laid o ut. I used Radio Shack
variable capacitors which had no means
of mounting them 10 the front panel. To
mo unt them. I used a dab of hot glue 10

hold the capacitors in place while I ap­
plied epoxy and waited for it to cure. If
you use the Mouser variables. you can
purchase mounting screws fo r them (see
the Parts List). I also used hot glue 10

ho ld the me ter in place . To mount the
inductor on the rotary sw itch. fi rst bend
the switch solder tabs out away from the
center o f the switch. Then you can posi­
lion the ind uctor lap wires so that they
easily drop into the solder tabs. Finally.
use some miniature microphone cable to
connect the BNC connecto rs to the

,.
• •

• •··e•

• •, •
•

Photo A. The QRP Deligtu.
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Free MFJ Catalog
Write or call • • . 800-647- / 800

44O_SWR~
M r:J-21 9 Read Sv.-'R of any antenna
'99'S 420 to 450 MHz -- J u~t plug

coax of your antenna 1010
50-2 39 connecto r, sci freq uency a nd
read S\\ 'R. Uses microwave
integrated c ircuits a nd micmstrip
technology. Jack for external
frequency counter. J 1fu21Ju2 If. in.

MFJ·219N, $99.95 , sarnes as
MFJ-2 19 but with ~NM connector,

M FJ·2 1912181217f20S/20J/203 uses 9 vo lt
battery or 110 VAC with MFJ- 1312B, $ 12,95 .

Nearest Dealer/Orders : 800-647~1800
Techn lca l Help: 800-647-T E CII(8324)

- 1 year uneondltlonal guarantee -30 day mooey back
guarantee (lessSIll )on orders fromMFJ • FREE catalog

MEl
MFJ ENTERPRISK~, INC.
Box 494. Miss. State. MS 39762
(601) 323-5869; B..OO CST, ,""",,-hi ,

t 'AX: (60J ) 323-655 I; Add ~
M FJ . . . making quality affordable
Prcn_~ .. .,qoa"<:toanglI OI99J M'JUo-_" " _

2Meler SWRAnaIy%er '
MFJ-208 MFJ·2Q8 2 Meter VHF
7995 SWR Anal)"l.l'I"" finds the

SWR of any antenna from
138--1 56 !101Hz.. Jack for external
requency counter. 7 1hx21fu21f. inches.

For Commercial VHF Radio
Same as MFJ -208 bn for

commercial VIIE l\1FJ ·217. $79.95.
covers 30-50 MHz and M"·J-218.
$79.95, covers 150- 170 M Hz.

MFJ~"'nna IJIidge
MFJ-204 R (.~Ul f()~ determining
'7995feedpcmt resistance of

antennas and for designing
impedance matching networks. Measure
RF resistance up 10 5W ohm. Covers all
ham bands 16Q.- 10 Meters. Buill-in
resistance bridge, null meier. lunable
oscillator-driver. frequency counter jack.
7Ifu2Ih:x2If. inches. Use 9 volt battery or
110 VAC with ~1FJ · 13 1 2. 512.95.

\1FJ-209 M FJ -209 HFIV!iF
'1099s SWR Analyur"" IS

same as M FJ- 259
without LCD freque ncy counter

and RF resistance meter. Has jack
for external frequency counter.
MFJ-249/MFJ-209 are 4x2 1h x6 V.
inches and uses 8 AA cells or 110
VAC with MFJ- 13 12B. $12.95.

l00160M SWRAnaIyRr'
MFJ -207 U you're an HF man, this
'7995 compeer :\1FJ-207 HF SWR

AnaJ)'u '- will he lp you l:uikl
10-160 Meers antennas that'Umake
working DX almost routine.

J ust plug in your coax to find the
SW R of any HF antenna on any ham
band 10-160 Meters. Has jack for
external freque ncy counter. 1 1/u H a21J.
inches.
8andswilch Dip MeIer"
MFJ.203 The MFJ-203 is a
'9995sensitive Bandswuched [)ip

Meter " that covers all ham
bands from 16Q.-10 Meters.

Thcreare no plug-in tuning coils to keep
up with or break.

H as detachable coupling co il, dual
I'TI oscillator. op-amp meter amplifier
and jack for external frequency counlcr.
7 lhx2 lfu 2 lf. in.

Analyzer '"
Read your!!!~wE"-" J~e~~cM!!!tc~ullter , "
RF Resistance Meter" . .. smooth reduction-drive tuning ... simple-to-use ...

• Ji l I _ What the ~lFJ.z::,-y Does lower and watch SWR change. For- free manual wrilcorcall MFJ.
1 . Instantly as you make each adJUSI- Take It Anywbere

The MFJ-259 gives you a ment You'll know exactly what 10 .
co mplete picture of your antenna's do by simply watching the display. T he :\.fFJ-259 IS fully portable.
performance anywhere between 1.8 Tune critical HF mobile anten- powered Internally ~Y 8 AA bat-
and 170 Mllz -- you can even check nas in seconds __ without subjecting tenes or 1,I ~ VAC with MFJ-I J I2 B.
SWR outsidethe hambands transcei I hi h$WR SI2.95. It s 10 a rugged all metal
without violaune fCC rule s Set you.' , ranscclVcr 0 18 . 2 "' cabinet that 's a compac I 4x2 1/2X 6J/~

." . • ea.sure your antenna s : . h T k it te slt
the bandswirch and tune the SWR b d id th . I b d me es. a e I to re mo e Sl es, up
dial-cjust like your transceiver. , a n WI 'b?"da sing e an , lowers. o n DX-peditions -- any-
SWR " di , d i 1 , or ana yze ~ultl an performance where yo ur an tennas are located.

IS ISP aye Instan t y i o ver the enure spectru m fro m 1.8 to . . , .
Nf' N "-,- - - "te.JM 170 MH I For ro ug h SerVI(;C, pick up a

estsumce m e r z. . conve nient M FJ-29H, $24.95,
Does 2: I SW R mea n 25 ohms or h1~asure inductance. padded carrying pouc h to keep your

100 ohm!">? The new MFJ-259 tells capac il ::mc~ , resonant .fr~que~cy of MFJ-259 close at hand and looking
you (1/ a glance! tuned.crrcuns. t.ransmlsslo n line like new.

Now you can measure RF velocity fac to rh m peda nce!loss.Tes t H Good! the M FJ-259?
resistance up to 500 ohms at RF ch~kes, transformers, ba luns . ow l'i , "" •
mi nimum S WR __ instantly __ on Adjust your tune r fo r a perfect MF) SWR Anaiyiers work so
MFJ's exctusive side-by-side RF I:I match ~i.lhout creati ng 9R.M . good. ma~y ant.enna manufac turers
Resistance and SWR Meiers ! A nd this IS only the beginning! use the m 10 thei r la b ~nd o n the

Ta ke the g uesswork out o f The MFJ-259 is really four test productlO~ h.ne -- saving thousands
building matching netwo rks and instruments in one: an accura te RF of dolla.fS In l.nstrumenlatlOn costs !
baluns for your antennas s igna l yenerator. a high resolution Professional installers and .

\,\-'a tch the effects o f spacing on 110 .M Iz freq uency counte r. RF technicians use them ,;orl dwlde .
radiation resistance as you adjust Resistance Mn , '- and an S WR Get: More by P.d}~ Less
your antenna. Analy::.,,"". With the MFJ-259 . you ge l fu ll

II ' \ \'""-1v Can Do Free Manual 1.8 to 170 MHz cove rage. simple
ere's " " I OU , ••• M FJ comprehensive 18 pa~ ore:ralion. instantaneous readi ngs ,

Find your antenna s tru e instruction manual is packed With a high accuracy freq ue ncy counter
resonant frequency from the shac k, useful applications _ all explained in a nd MFJ's exclusive RF Resistance

Tune the antennas on your simple language you can unders I Mn n -- al l for a low $229.95.

l.a.170_SWR~- c....yingP.........WIlldow DipMeler~
MFJ.249 MFJ -249 HFIVHF MFJ-29H Tote your MFJ-66 P lug a d lr meter

'20995 SWR A I h II '24'S MFJ-259/2491209 '1995 coopting col intoyour M FJ
na yzer'~ as a SWRAnal)'zer~ SWR Anah'zer'"' a nd turn it

the features o f ' . , danywhere with • mto a sens itive an accu ra te
M FJ-259 butless RF resistance this c ustom .. ha ndswitched di p meier.

meter. Incl udes 1.8-170 MHz 'I'Carrying Pouch. W ith a d id mete r yo ucontinuous coverage. IO-digi t ',1 • k hco d Made with a special saw tune an la e t e
LCD freq ue ncy counte r an foa m-filled fabric. it guesswork out of wind ing
smoo th vernier tu ning. '1 "" d d caeacicus hions b low s, de flec ts scrapes. and protects COL s, measunng m uctance an capacitance.

kn obs, meters and d isplays from ha rm. measuri ng vel ocity fact or and electrical le ngt hs
C lea r protective freq ue ncy display wi ndo w of coax. Determine resonant freq uency of

an d cutouts for knobs let you usc it without tuned circu its and measu re Q of coi ls. Se t of
ta king it OUI o f pouch, Fully-adjustable IWO coils co ver 1.8-170 ~Hz depend ing o n
webbed fabric carrying strap has snap hooks on you r MFJ SWR Anal)"l' ,....
both ends. Wear around waist or over shoulder.

Keep your a na lyzer sa fe and looking new!
MFJ-29. $19.95. no window or c utouts.

MFJHF/VH F S

MFJ-259 I f you work
522995 with an.tennas, MFJ's

revolutionary new
SWR Anal)'::.,,,,,, is the best invest­
ment you'll ever make! Now you
can diagnose a wide range o f
antenna proble ms instantly with
one easy-to-use instrument.

CIRCt.E 116 ON READ£ R S ERVICE CARD



I Two 100 ohm 2 Wfll.I. r~~i~ l.{)r~ in para llel
u Two 50 ohm 2 watt re sis t or s HI senes

12 Position
(Radio Shack

- .... OUT
335pf

ZT :~;;~;l41 •
6T ••
1lT ...l
lOT:S=
13T.J r-4
16T::..r.::

_ 1M r

Figure t , Q RP S \VR meIer und '1I11f'1IIlO t!lller.

r - --------• • • - - . - -- --- --I

IS
IK 50'

01

IK IS34A
100"

10K

10K

01

100 u

Photo C. The random wire lit/allIer.

Photo n. Tilt' bock of the QRP Delight. with
the ram/om wil'(' ada/Iter. PL·259 Shell --~

Figure 2. Rall doll/ lfi r /' l/llafllt'!:

QRP/tuncr ci rcuitry A black permanent
marking pcn and a steady hand provid­
ed the front panel lettering .

Random Wire Adapter

For ll1o~ 1 app lications. I usc rando m
wire s for an antenna- not a coax-fed
an ten na . My no rmal travel a nte nna is
made from a 50-foo t ro ll o f 24-guagc.
two-conduc to r stranded spe aker wire
(RS 278-1301). I split the two conduc­
tors apart and terminated one e nd o f

UHF-T0-8NC AdpIr

each wire with a banana plug (RS 274­
721) to pro vide a IOO-foot d ipole . To
connec t this dipo le or any random wires

to the QRP Del ight. I built a ra ndom
wire adapter (sec Photo C) which plugs
o nto the ou tpu t BNC co nnec to r (see

Pho/IJ E. Everything fi ts in a child's lunch box:
with a mk rvphollt' and al/lemuu .

/2 v 1.2 All gel cell. cables. charger. QRP Ddin/II. home-brew Lever, IIT-75U CWISS8 rig
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Note: Radio Shack no longer shows the variable capacitors In their catalog but some stores
still have them in stock . The Mouser variable capacitor has two 266 pF sections. Just use
one section of each variable capacitor for this app lication.

2 1k-ohm 1I4-watt resisters
2 51-ohm z-wen resistors
2 l()().ohm a-wen resistors
1 10k resistor
1 10k miniature potentiometer
1 1N34A germanium diode

Miniature microphone cable (Radio Shack 278-752) or RG-1 74 coax

the QRP Delight above the 10-walt lev­
el due to the power res istor dissipation
limits and the undoubtably low break­
down vo ltage rating o f the variab le
capacitors. Build up a QRP Delight for
the ultimate in low power size and flexi­
bility. iii

Figure 2). T his adap ter co nsists o f a
SO-239· to -BNC ma le adapter (Rad io
Shack 278- 120). A standard banan a
plug connects nicely to the SO-239 cen­
tcr conductor. For the ground, or coun­
terpoise wire connection, I soldered a
short wire terminated with an alligator
clip 10 the outside scre w-on shell o f a
PL-259 connector. Then I screwed the
shell over the adapter. Yo u can probably
solder the wire/alligator clip directly to
the adapter; however, I was not sure that
I wouldn ' t melt thc center dielectric o f
the adapter.

Conclusion

I operate QRP with two di fferent rigs:
a TS·50S at 10 watts output (OK- nol
really QRP! ), and a Tokyo Hy-Power
HT-750 at 3 watts output. The HT-750
is the most used since I can put a com­
plete station in a child's plastic lunch­
box (donated by my daughter-sec Pbo­
10 E), making it convenient for my busi­
ness trips.

And how does thc QRP De lig h t
work? Great! I seem to be able to match
anything I want 10 with it---even on 160
meters ! I normall y o perate with the
dipole described earlier, with each end

Parts Ust

1 3-15116" x 2-1/1 6" x 1·5/8" plastic box
2 335 pF variable capacitors
24TR21S wltwo 48SS003 mtg screws
1 One-pole 12.position rotary switch
1 OPOT toggte switch
1 T130-6 (yellow oore) toroid
2 feet #24 enameled wire
2 BNC chassis mount jacks
1 100~ miniature meier

of the dipole dangling from opposite
sides of a hote l wi ndow. If my hotel
room has a large floor-mounted air con­
ditioner unit in it, I only dangle a single
wire from the window and clip the alli­
gator clip on the random wire adapter to
the air conditioner. I have never used

Radio Shack 220-231
Radio Shack 272-1 337 or Mouser

Radio Shack 275-1385
Radio Shack 275-614
Amidon Associates

Radio Shack 278-105
Hasfelt Electronics, Marlin P. Jones
& Associates. etc.

Serving rile LORD
Since 1987

The MINI STATIONwei~llS less than 2 poLnds and is
approxiTlatety 1" x 3"x e-.

To order, send check or money
order for $79.95. $6.50 to:

THE HAM CONTACT
P.O. Box 3624, Dept. MS
Long Beach, CA 90803
for information call (310) 433·5860
COD Orders call (800) 933·HAM4
(800) 933-4264

THE MINI STATION
The MINI STATION is a very compact and portable 2
Amp-Hour gel cell battery that will power your HT via
your cigarette power cord at 5 Watts lor days on encl. It
can even power a mobi le rig for a l ew days o r so
(depending on how long winded you are). Ir s great lor
those situatiOns when you need more talk power and
longer batlery life . The MINI STATION is also a
fa ntastic power source fo r cellular phones , lapto p
computers, or anything that plugs into a car's cigarene
lighter. We even used a customer's one milliOn candle­
power Q-SEAM spot light as a demo at the '95 Dayton
Bamtest,

The MINI STATION is a very similar to a QUANTUM battery. except theirs costs
about $200.00 with its special adapters . The MINI STATION utilizes your HT's
cigarette power cere. In addition to a wall charger , it comes complete with a handy
carrying pouch that has a removable shoulder strap. The pouch also has a belt strap
thaI buckles, so you don' need 10 untasten your belt to wear it.

The MINI STATION also has 2 LED's for indicating when the battery is switched on,
running low on power, or has finished charging. Since the MINI STATION is a gel
cell. it does not suffer from memory effect, so you don't need to wait until the banery
is dead before you charge it. That means you can use it all week and then charge it,
or use it everyday and charge it everyday so that it's always fully charged. It can be
charged thousands of times with the supplied charger. for years of enjoyment. It
automatially stops charging when its voltage sensing circuitry detects it is fU lly
charged. Other brands have timed charg ing circuits (or no charging shutoff at all)
which can damage their battery or not fully charge it!

CIRCLE 384 ON REA.O£R S£RVlCE CARD
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Number 5 on yo.... Feedback card

DDS Dream VFO
Yes, you can build your own synthesizer!

by Steven Weber KD1JV

PIIOIO A. TIll' lJlJS Dream FFO.

A
t la s t. he re it i s . The YFO
QRPers and home-brewers have
been dreaming of-a co mpact.

st anda lone. Direct Di gital Frequency
Synthesizer YFO with LCD readout and
push-button operation (see PhOI O A) .
Finally. your Q R P rig with the freq uen­
cy accuracy. stabili ty, and fea tures o f
your " BIG RI G..· Before you wake up.
take a look at these features:
• 0.0 to ::!5.000JXKJ MHz operation us­

ing Ana log Dev ices' ne w A D7008
DDS chip

• Thirty charac ter (16 x 2) liquid crysta l
di spl ay. hack lighted

• Push-button control
• Frequency steps o f 10Hz. 100 IV.. and

5 kHz
• Direct frequency ent ry mode . .. to I

Hertz
• Preprograrnmcd QRP freq uenci es for

80. -l0. 30. and 20 M
• Ten user memories (s tored in

EEPROM)
• N B 1\-IEMO memory
• Programmable receiver local oscillator

with RIT
• Ten- to 30·WPM paddle keycr

(2-wpm increments)
• Decodes and di splays your outgoing

Morse code
• FSK keying rnodc poss ible
Compact (4" X 4" X I" module)

Operation

l t w i ll o n ly take a few minu tes to
learn how to use all the functio ns o f this
unit. Most o perations invol ve pushi ng
only one button. Storing or recall ing a
user memory takes two buttons. DFE
(Direc t Frequency Entry ) takes up to 10
pushes o f the button s.

Programmable Offset Frequency

A n o f fs e t fre q ue n c y ca n he pro­
gramm ed to he used as a recei ver local
osci llator or for FSK keying. This offset
is automaticall y add ed (o r subtracted if
the resu lt is over 25 MH /) to the cur­
ren tly displayed (operating) freque ncy
wh il e in the recei ve mo de (T/R l ine
high ). The offset can he any frequency
up to 25 Ml-lz, With the T /R line low.
th e outp ut frequ ency is tha t whic h is
displayed on the LCD.

For FSK opera tion. program the o ffset
to the freq uency shift needed . The T /R
line is used to shift the output freq uency.
Since the offse t is normally added to the
transm it freq uency, a high on the T /R
input is the high frequency and a low is
the low freq uency. The FSK keying rate
is limited on ly by the switching speed of
the o proisolator, In thi s mode. the unit
can o nly be used a!'> an exci ter.

Built-in Keyer!

The Paddle works automatically. As
you start to key. the freq uency output of
the sy nthes izer shi fts from rece ive to
transmit and then keys your tran smitter.
The Morse you key in will be decoded
and di splayed in the first e ight places on
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cause of the 0.1~ cap used
to couple the chips ' output
to the filler. the lowest audio
fr eq uenc y ou t int o a 10k
load is about I()(X) cycles.

The freq uency acc uracy
and stability of the output is
so lely dete rm ined by the
DDS clock. The clock I used
is CMOS an d has a rated
,005% frequency to leran ce
a nd a 100 ppm/C te mpo .
Typically, these parts per­
fonn much bcuer than their
specs imply. Frequency error
and dri ft wil l be most no­
ticeable at high freq uencies.
Below 10 MHz, drift and er­
ror will be al most nonex is­
tent.

Al a 50-MHl. clock rate,
this ch ip is fa irly power hun­
gry, drawing about 125 rnA.
lt is al so very ex pe ns ive.
Expect to pay about $60 for
one.

A single-ch ip DDS de­
serves to be controlled by a

single-chip MPU. I choose the 87C5 1 as
it is readily available and easy to usc.

A 93C46 serial EEPROM is used to
store the freq uency data . This li ttle
eight-pin dip can be written to at least
100.000 times a nd remember data for
40 years.

The "row" switches on the keypad are

,,
~

.. o · :lAS><. -
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>H f e l
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0.0 TO 25. 0 Mhl

OIRECT DIGITAL
SYNTHESIZER

K01JV 7'12-95

Figure 2. The main board, component screen.
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DAC. the spectral output of this chip is
outstanding. Frequency spurs are typ i­
cally 60 to 70 dB m down from the fun­
damental . and all arc down at least 50
dBm. The signal output level is set to I
V p-p. A simple 5-pole low-pass filter
helps take the edges off of the stepped
sine wave produced by the DAC. Be-
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Figure J. Direct DIgital Synthesizer schematic.
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the bottom line of the LCD. The VFO
frequency will shift back to receive af­
te r a word space is detected. and the
(Morse) d isplay will clear after three
word spaces.

I'll skip giving a detailed description
of how all the buttons work. Operation.
programming. expanded co nstruction
details. and mechanical d rawings are
supplied along with the programmed
CPU chip.

Still dreaming? Le ts find out more
about this great ne w DDS chip from
Analog Devices.

How It Works

Analog Devices really outdid them­
selves with this one . Completely inte­
gra ted. enter 32-bit binary freq uency
data serially or with a l6-bit parallel da­
ta bus and get a sine wave of the desired
frequency out of it. The chip includes a
IO-bit DAC. II also inc ludes two fre­
quen cy registers that you can usc to
shift the output frequency in one clock
period. To top it all off, the chip also in­
cludes two modulat ion registe rs that
you can use to modulate directly AM or
FM (phase) the output. Although the se­
rial port can be used to load these regis­
ters. best performance (modulation rates
up to 16.5 MHz) is obtained using the
parallel data inputs. Put this chip on a
card for you r PC, modulate with digi ­
tized speech from Sound Blaster. a nd
look our.

Be caus e o f t he integrated l Il-bit
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PIIOIo B, The main board. Photo C. Display and switch board, IIIfII/IIled to main hoard.

con nected 10 port :3 of the MPU. T he
"col um ns" are sca nned by u s i n g a
7-1 HC-I2 binary-to-deci mal decoder. This
saves a few 110 lines.

T hree outputs from port 2 contain
hand se lect infonnation in BCD for au­
tomatically selecting a proper xmit or
fCV filter on your rig for the current op­
crati ng frequency.

The LCD data lines are connec ted 10
po rt 0 of the MPU. Enable (write ) and
PID (program I data) control come fro m
port 2. The display has O.2-inch charuc­
tcrs and is back-lighted LED. The hack­
lighting co mes at a premiu m. hut it is
well worth the extra expense.

All inputs and outputs (except hand )
go through optoisolators. T his ensures
that yo u won't blow an input and have to
repl ace the MPU for b ig bucks . and
keeps RR down to a minimum.

Power is supplied by a 7805 regulator,
and a U.f3 17L is configured as a con­
starucurrent so urce to power the LEDs
hack-lighting the LCD.

Construction

The VFO is as easy to build as it is to
operate. Experienced builders will have
it up and running in less than an hour. It
is best to buil d it on two printed circuit
boards. Sec Figures 1- 5.

Because the boards arc sing le sided .
there are a few wire jumpers 10 I1c in ­
sta lled . The only th ing unusual is that
o ne re si st o r a nd se ve ra l caps
(R8.C8,9. 1O.11) are installed on the sol­
der side o f the PC hoard . This wa... the
only practical place 10 loca te the m and
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p rovide effec t ive d eco uplin g o f the
A D7008 's supp ly leads. T he AD7008 .
87C5 1 and 93C-I6 are socketed. SIP pin-,
and sockets are used to connect the LCD
to the main board. The SIP pin.. mount
with the long pins st icking out of the
bottom (etch s ide) of the main board .
The SIP socket is mo unted on the bot­
10m (cornponcnn s ide of the display.

T he switchboard connects to the main
board with a short length of ribbon cable
(sec Photos B and C) . T he display and
switchboard mount over the so lde r side
of the main board.

Threaded spacers support the display
to the main bo ard . Addi tiona l spacers
mount the switchboard to the main board
and to the enclosure . If a receiver is to
be located in the same box as the VFO.
mount a metal ...hie ld over the assem bly,

The completed module is designed 10
mount into a 7" X 5" X 2.5" sloping pan­
el meta l box . Although other enclosures
are po ssible of co urse, the sloping NIX

makes it easy to read the d isplay and
p ush the tuning buttons.

A C ouple of Warnings

Most all o f the ICs are susceptible to
ESD damage (e lectrostatic discharge).
M ake sure you r work space is static­
free ; that is . wear o nly cotton clothes ,
avoid working on a nylon rug. and occa­
s ionally touch an earth-grounded metal
object.

Seco nd. the quickest way to destroy a
CMOS IC is to power it up backwards.
Make darn ...ure the chips are Installed
the right way before applying po wer. Al-

so. once the DDS chi p is pushed into its
socket. a special tool is req uired 10 re­
move it (a vui lub lc at Radio S hack .
thankfully ). So try 10 gel il rig ht the first
time !

Power up and Test

O nce you arc sure a ll the parts arc
ins ta lled correct ly and have inspec ted
fo r so lder shorts or ope ns (espec ia lly
arou nd the plcc socke t). it's time to "ti re
' cr up: ' You will need a 9- 12 Volt @

200 mA supply. T he o nly adj us tment is
fo r LCD con tras t. After po wer is ap­
pl ied. simply adjust the cont rol for the
best readability of the display. Ground
the T/R input. In the tran...mit mode. the
output frequency should be exactly the
same as that whi ch is di splayed on the
LCD. The VFO powers up set 10 -10 me­
te rs . The di ... p lay sho u ld read "" A
7.0-10.000 M H z" o n the lop line . The
kcycr speed " 20" will be in the lower
left corner. You shou ld be able to hear
this frequency on your ... tauon rccciver
or read it on a frequency counter. Now
ch eck o ut a ll th e fu nc tio ns to
ensu re Ihat thcy all work. T hen program
an offset f re q ue ncy . A ll ze ros wi ll
negate the effect of the TIR input. Con­
nect the VFO up to your QRP rig and
haw fun!

If you have any problems gell ing the
unit to work. suspect solder shorts. In­
spect the board with a magnifying glass
to be su re . C racks i n the co pper PC
tracks can also cuusc all kinds o f we ird
problems.

Continued 011 page 18
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In our continuing effort to present the
best in amateur radio features and
columns . we recognize the need 10 go
directly 10 the source-you. the reader.
Articles and columns are assigned feed ­
back numbers , which appear on each
article/column and are also listed here.
Please rate each feature or column as
"Great: "OK; or "No Way." Mail your
responses to: 73 Magazine Feedback,
70 a cut e 202N, Peterborough, New
Hampshire 03458.

1 Never say Die
2 l etters
3 QRX
4 The ORP Delight
5 DDS Dream VFO
6 Portable Solar Electric
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7 Armstrong Updated
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11 ORP Mini-Tuner
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16 Hamsats
17 AnY Loop
18 ORP
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21 Above and Beyond
22 Ham to Ham
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26 Special Evenls
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FigUfr J. Th~ main board, copper side.

DDS Dream VFO
Cominuedfrom page /6

Getting the parts.

Except for the DDS chip. all the parts
ace available from a combination of lOR
Micro Devices, Digi-Key, and Mouser. I
used Newark Electronics for the
AD7008. They will sh ip COD. 1 can
supply a programmed 87C5 1. the drilled
and etched PC boards. as well as de­
tailed operating and construction in ­
structio ns for $50.00 pp . For a mere
$225 .00, get a complete kit with drilled
and painted box. [Box 140, Gorham NH
0358 1]

Conclusion

Having all the controls for my rig on
the desk next to my paddle has been an
operating dream. Hope I never wake up.
By the way, I'm developing a compan­
ion four-band, 5-wan transmitter and
genera l coverage receiver (AM and
C~. •

Parts List

o

o

0 0 0 00 0
0 0 0 0 0
0000 0
00 0 00 0
I I 5'I I CH BORRO 'OJ J V

Figure 4. The switchboard, component screen.

U'
U2

U3
U,
U5

U6

U7
U8

LCD

0 1

Cl ·3
C4·14

C15
C16,17

C18,20

C19

7805
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551-PS2501-4

509·GM01620ALY

1N4001

4.7 }!F/10 V
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2.2 IolFf25 V
22 pF

120 pi'

220 pi'
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r Q-92 adjustable vottage regJlar
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I K serial EEPROM

tlCd to decimal decoder
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Quad Oploisolator (MOUSER)

(MOUSER)

1-amp recI~ ier

Tantalum cap
eeremc mono cap .1' LS
Aluminum electrolytic radial
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ceramic disk, NPO
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E·SWITCH, 520 series E01411

t limmllr coiereorretee Boums
3316F series

1500hm
47 0hm

390 ohm

"ohm
l 00K ohm

,""

0.39 J1H

XI 12 MHz crystal HC-49IUS case

Printed circurt boards

SIP pins

SIP socket

l1 ,2

20 Push-button switches

A14

A5
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A7

A8
A8•
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Figure 5. The switchboard, copper side.
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Nllmber 6 on YOllr Feedback card

Portable Solar Electric
Power Generator

by Everett James K4SYU

Photo A. The author " ';Ih solar panel and H IV·8 lrallsceil"er. NOlr ,lie handle 0"'/ 'lit'lmlll
cover 0 11 the /I(IIII"/.

H
avc you ever had the urge 10
ge t o n th e ai r a nd o pera te
without having to plug the ri g

into a commercial. mechanical. or bat­
tery electrical power source '! Well. if
you would like to go thi s TOUie fo r
fun . or for Field Day. then Iry direct
solar e lectric power. Here in sunny
Florida. direct e lec tric so lar power

has also bee n used to power my
Heathkit HW-8 QRP Tra nsceiver di­
rectly without a bat tery, and has pro­
vided elect ric po wer for many suc ­
cessful QSOs.

After I have described how this pan­
el is built . maybe you would like to
mo unt your so lar panel in a simila r
fashion. The design goals that I tried
to achi e ve wi t h t his project we re
portability. protecti on from breakage.
and ease of operation. Thi s solar panel
was man ufactured by Chronar Corp.,
P.O . Box 177 . Prince to n. NJ 08542.
The specifications sta le that it is a

". .. ifyou plan to use it
in a portable manner only in

fair weuther, as I do,
then make a wooden frame

as I have done."

so lar amorphous glass panel with an
output of 14.5 volts in full sun at 750
rnA (500 rnA is guaranteed). The sizc
of the panel is I' x 3' X 0.1 25 R

• I pur­
chased it at a local Hamfcst . My elec­
trical measurements indicate about 20
volts output with no load. The voltage
is about 14.5 to 15 volts with a load of
about 650 rnA.

T he panel. when purchased . was
like a large pane of glass and just as
fragile. Simply getting it home with­
out breaking it was quite a chore. The
vendor furnished a set of instructions,
a small amount of solder. and two
metal pigtails. Soldering the tinned
copper pigtails to the panel was quite
d ifficul t. There were instructions for
soldering. but the process is quite frus-

works like a charm most of the time.
And when it rai ns. who wants 10 be

Oct •outst e .
I built this solar power setup about

two years ago and have used it many
times at Ballard Park in Melbou rne.
Florida. and in my hack yard in Satel­
lite Beach. The so lar panel has been
used for banery-chargmg purposes . It

•
Jj)

0-

•
'0 •

o

-•
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Photo C. The IllV-8 transceiver and the solar panel as used for QR/' operations. Note the ab­
sence of a slomge halter)'.

End slat
.- 2 ea.

Top railHandle

Parts List
2 silicon diodes type 1N4002 or eq uivalent, 1 amp.

50 to 100 pv
1 vortaqe regulator LM 340T·12 or LM 317T as

avai lable.
1 heat sink, aluminum, about 9 sq inches.
1 resistor, 370 ohms. 1/2 watt.
1 resistor, approximately 50 ohms ' 1/2 watt,
21erminal stnos with 2 screws each,
1 ceram ic capacitor 0.1 uF

Front View of Panel

eo I
~

0, 0,, Frame
:_ cross piece

!!?
, 3 ea.,

~
,, ,- ,- Bottom rail,,,,,

0 ,0 '0

I' 36' -I

Figurr I. TO/ally solar-powered QRP stenion.

T

1/4-20
Carriage bolt

6

1

10 feet of 1·1/2- by 3/4· inch hard wood
7 square teet ot 1/4-inch plywood
6 carriage bolts 1/4-20 and 2 tnches long
2 machine bo lls 1/4-20 and 2 inches long
6 hex nuts . Mat washers . and lock washers for

car riage bolts.
2 wing nuts with lock washers tor machine bolts.
1 handle home-made alum inum
2 "U" shaped brackets t rom pipe hanger materia l.
2 aluminum pipe legs 8 10 10 inches long.

:.-......' - .:to
Photo B. The solar panel as used for bailey)' charging. ShOlI 'I! is the panel, a ponoble qnar­
ter·ware vertical all/enna. a lead-acid gel cell battery. and a U'Il-Tee Argosv transceiver ill il.f
portable case.

trat i ng . M y suggesti o n is to use a
small electric soldering iron and sort
of tin o r puddle the solder on each of
the edge plated strips at the top a nd
bottom of the rear of the panel on one
end. W he n yo u have a nice little pud­
d le o f solde r bu ilt up on the plated
strip . introduce the pigtail and solder
it to the solder puddle . Set the panel in
full sun light and check the conti nui ty
by using a lO-wan, 25-ohm load . You
shou ld be a ble to measure a pproxi­
mately 14.5 vo lts and the resistor will
ge t q uit e wa rm. If th is c hec ks out
okay. then put a little epoxy over each
of the solder connect ions in order to
ma ke a stronge r mec hanical hondo If
you plan to leave the panel out in the
weather. i t is necessa ry to ma ke a
fra me that is weather tight. using elec­
trica l-g rade s ilicone se a la nt on the
back with a Plexiglas rear cover. like
a sandwich . But if yo u plan to use it
in a p ort a b le man ne r only in fa i r
weather. as I do . then make a wooden
frame as I have done .

I us ed oak in cons t ruc ti ng the
fra me . bu t pine would ha ve been ac ­
ceptable. The top and bottom ra ils and
the crosspieces are 1.5" x .75" . The re
are crosspieces at the cente r a nd a t
bo th en d s . T he a rea between th e
crosspieces is covered with o rd inary
114" p lywood o n t he back . I cut a
3/1 6" x 3/1 6" groove along one edge
o f the top a nd bott o m frames . T his
groove is w hat holds the solar panel
within the frame . The groove should
be large e no ugh to a llow the so la r
panel to be slid in fro m the end, but
should ho ld it securely. A litt le move­
ment is okay as this allowed fo r e x­
pansion of the glass as the panel gets
quite warm out in the sun. The wood­
en crosspieces are bolt ed to the top
and bottom rails using 1/4-20 carriage
bolt s wit h nuts a nd was hers o n the
back. The length of the top and bot­
tom rails is 3 fee t. which is the same
length as the so lar pane l. All that is
needed to keep the panel from sliding
out of the g roove in the ra i ls is a
wooden 1-1/4 by 1/4 wooden slat fas­
tened on eac h e nd by wood sc rews
that t ie it to the e nd crosspieces . A
carrying handle is attached to the top
rail by wood screws . The output ter­
minals. the voltage regulator. and the
diode are attached to the righ t-hand
end of the top rai l. A heat sink is used
with the vo lt age reg ula to r a nd the
wires to the panel go under the right­
hand end sla t and att ac h to the pig ­
tails. A plywood front cover is mount­
ed hy two hinges to the bottom ra il. A
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, Bottom of panel cabinet

IgJ , u -shepeo bracket

I~I D' 1/4- 20 boll
(makes swivel joint)

• Pipe• •

IDetail of Pipe Leg I

I I 314 '

simple latch is auachcd to the top rail
in order to lo ck th e cove r in p lace
whil e in tra ns it. The ins ide o f thi s
cover is coated with bright alumi num
pain t. The cover not on ly protects the
fragile panel, but also increases the ef­
ficiency of the panel by reflecting ad­
di tional sunlight into the pane l when
the cover is open,

One addi tiona l item is needed. The
panel must be tilted when it is set up
for use in o rder to ga the r ma ximum

"A LM 3I7T regulator
could be used instead
of the one I used."

Figure 6. Detail o/pipe leg.

Unregulated
output

I .-- D"'"

r

Dipole anlenna

2W maximum
outptJ l

Coaxial
leea~ne

, ',

Buill-in
tune<

Solar panel cover
(open)

13V voltage regulator

I
Regulated

output

0 0 0

'='
Groove

cut in rails

HW·8 transceiver

Hinge

Speake,

l ' x 3' solar panet

Handle.

Cover latch _

'"

O verall View of Panel

13V 1"l}Jlaled

750 mA

End View of Panel
(Expanded to show detail)

Figure 2. From view ofpanel.

Inside cover painted
with aluminum paint

Cro ss piece

, ',

Hinge

Carriage bolt G lass
solar panel

, , .-J l __ L , '

Figure 3. End view ofpanel (expanded to show delail).

AeflediVil COl/er

Total~ Solar-Powered ORP Staron

Figure 4. Overall view a/panel.

Diode • Change this resistor
value to change

regulator oujput vcltaqe

+ Diode
" 0"'LM340T12

370 U 0.1 ++ ,F 13VSola r Unregulated
regulatedpanel output
output- son ' -

Electrical Wiring Diagram

Figure 5. Electrical wiring diagram.

sunlight. A pair of folding pipc legs
arc made of aluminum and attached to
the rear cross pieces where the car­
riage boll s are au ac hcd . Th ese legs
a re attached by hom e mad e " U"
brackets and are abou t R inches long,
and, when they are extended, the tilt
of the panel is about 30 degrees from
horizontal. The legs fold back when
not in use.

The electrica l hookup is as shown
in t he diagram , I used a type LM
340T 12 three-terminal regulator and,
by lifting the ground terminal and us­
ing a resistor network, I am ab le to gel
about 13 volts regulated output. I also
placed a protecti ve diode bet ween in­
pU I and output termina ls in orde r to
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protect the regulator whi le the battery is
charging.

A LM 317T regulator could be used
instead of the one I used. The diode be­
tween the regulator and so lar panel pre­
vents the storage battery from discharg­
ing back through the panel when the
battery terminal voltage is higher than
the output from the solar panel. The by­
pass capacitor is used to help keep RF
energy from causing problems with the
regulator and the solar panel. Further­
more, you cou ld employ a lead-acid
storage battery at either the unregulated
or the regulated output terminals. The
unregulated output charges quickly but
could overcharge the battery. The regu­
lated output charges more slowly, thus
preventing overcharge, because as the
battery voltage approaches 13 volts the
charge rate slows down and fi nally al­
most stops.

Note: If your solar panel is larger or
smaller than the one shown in this arti­
cle, then it will be necessary for you to

change the size of the rails and cross­
pieces to accommodate your panel.

T his so lar panel powers the HW-8
transce iver very nicely. as the current
requirements for the HW-8 are 90 rnA
in receive mode, and 430 rnA in trans­
mit mode. It will probably power other
similar QRP transceivers.

I fin d that QSOs can continue even
though light clouds tend to o bscure the
sun. The power will start to drop off
slightly but there is no sign of frequency
instability or ch irp, as the VFO in the
HW-8 is stabilized at 9.1 volts. I have
made man y successful QSOs using just
the solar panel, the HW-8, and a dipole
antenna. When I tell the operator on the
other end that I am solar powered, I am
sure he does not realize that the signal
he is hearing is generated by power di­
rectly from the sun at that very moment.
This setup is ideal for Field Day opera­
tions with a small lead-acid storage bat­
tery to store the surplus electric power.
Please do not use NiCds with this setup,
as the charging current is not compati­
ble with that type of battery.

I guess you know that if you operate
as I do, without a baltery, you automati­
cally become a fait-weather ham. iii

"This setup is ideal for
Field Day operations with

a small lead-acid
storage battery to store the

surplus electric power."

HZ
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Number 1 on your Feedback urd

A rmstrong Updated
A high-performance, regenerative short-wave receiver.

by David Cripe KC3ZQ

Photo A. The ("olllple/("/ A m u lnJll ,l/ Updated ",l/t'nt'ra'il 't' receiver:

I
have happily not iced that in recen t
years there has been quit e a resur­
ge nce of inte rest in re genera tive

receiver circ uits. It is not altogether sur­
prising because it is one of the aims of
any home-brew enthusiast to build eq uip­
mcnt with performance close to that of
commerc ial gear. hut at a much lower
cost. Regenerati ve shortwave rece ivers
haw been a perennial favorite project of
hams. as they arc one of the few projects
in whic h a simple horne- brew rig can
approac h the performance of a store­
bought receiver,

Plenty of old-timers can remember that
as late as the mid- l96fk the ARRL Hand­
book and ham magazines contained nu­
mcrous plans for regenerativ e sets intend­
ed for construction hy the beginning ham
or SWL. There are plenty of others (my­
self included ) who got their stun in radio
by building simple regenerati ve rigs. The
reg enerati ve recei ve r. in vented hy
Howard Armstrong hack in the early part
of this century. is a good choke for kit
builders and home-brewers. as it is possl­
hie to obtain reasonably good recei ver
performance from a circu it that is simple
enough for most folks. to huild for them­
selves.

History

A regenerative detector is nothing more
than an antenna coupled to the resonant
inductor-capacitor circuit 01" an RF oscil­
lator. The oscillator serves as an RF am­
plifier. handpass filter. and detector. By
adj us ti ng the amount of RF feedback
within the circuit :'.0 that it is at the thresh­
old of oscillation. you can render the sen­
sltivity and selectivity of a regenerative
receiver equal to that of a superhet receiv­
er. Plus. the regenerative oscillator acts
analogously to the BfO in a superhet. al­
lowing reception of CW and SSR signals.
in addition to AM.

So ....-hy aren't rcgcncmtivcs more pop-­
ular today'! Well. regenerative receivers
are not without their problems. My first
regenerative set. as I recall, suffered from
the shortcomings that have plagued most
other regenerative receivers. The receiver
had an anno ying audio osc illation that
wou ld occur at some settings of regenera­
tion. It was very scushivc to hand capaci­
tance; once you removed your hand from
the tuning knob. it wou ld shift the tuning
frequency 011 station. Also the rcgcncru­
non control was not smooth. While being
adjusted. it would pop abruptly in or out
of oscillation. making it difficult to lind

the "swccrspor" of maximum scnsiuvny
at the threshold of oscillation. The circuit
would not regenerate at all pos itions on
the band. And had there been any other
hams in my neighborhood at that time.
they would have reported another prob­
lcm with my receiver. Most regenerati ve
receivers radiate an RF signal at the fre­
qucncy to which they arc tuned . creating
QRM for anybody else listening on that
frequency. As a result o f these phcnomc­
nu. the regenerative receiver. which was
the preferred technology for A~1 broad­
cast receivers through the 1920s . lost out
in favor of one of Howard Armstrong's
other inventions: the more expensive and
complicated superheterody ne.

Cerrecnng the Flaws

I have alw ays thought that if these
problems wit h Armstron g's regenerati ve
receiver could he corrected. a portable re­
generative shortwave receive r would
make a great home-brew project. In the
past dozen or so yea rs, I've probably
breadboarded 10 different experimental
designs, some of them frankly quite horri­
hie. hut each providing new inxig ht into
the causes and cures of these problems. I
finally arrived at a design that performs
nicely. is well behaved. and is not overly
complicated to construct (sec Photo A).

Figure .2 shows the schematic of the cir­
cuit. There are a numher of unique fea­
tures in this design that give it it.'. trouble­
free pcrtormancc. The tendency for regen­
crativc receivers 10 radiale oscillator-fre­
quency signals is eliminated here hy plac­
ing a tran... isror buffer QI between the an­
tcnna prcsclecror circuit L1 ·Cl a and the
regenerative oscillator-tuned circuit 1.2­
C l h. This buffer also nearly eliminates
hand-capacitance effects.

This design is also unique in that it uses
an IC tor the regenerati ve detector. UI. an
LM1496 double-balanced mixer. is used
here in a somewhat unorthodox manner.
The differential "Signal Input" amplifier
uunsistors internal to the IC arc used as a
Hartley oscillator in conjunction with L2
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Figure J. Primed circuit board layout (FAR Circuits).

The only compro mise in this design
was the choice to make it a single-band
receiver. Although the usc of switched or
pl ug-in coils could have allowed multi­
band reception, in the interest of simplici­
ty this was not done. However, the values
of LI and L2 allow coverage of 5 to 15
MHz, where much of the shortwave ac­
tion occurs.

Conslruction

There are two antenna terminals provid­
ed. The "Hi Z" connection is for short an-

Photo 8. Under the hood ofthe Armstrong Updated receiver:
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pull output for audio transformer T2. giv­
ing us headphone-level audio into g-ohm
phones. The audio oscillation encountered
in many other regenerative receiver de­
signs is due to supply voltage ripple ccu­
piing into their high-gain discrete-transis­
tor audio amplifiers. Op amps have very
high rejection of supply voltage ripple ef­
fects. so they have much better immunity
to this oscillation phenomenon. Using a
push-pull audio output stage, as is done
here. also reduces susceptibili ty to audio
oscillation.

and Clb. The regenerative feedback: for
this oscillator is supplied by the output of
the "Gain Adjust" pins of the LM1496.
Some of the oscillator output is coupled
to one of the "Carrier Input" pins via Cc.
which allows the mixer section of VI to
act as asynchronous detector, greatly im­
proving the RF detection sensitivity over
that of other regenerative circuits. The re­
generation level is controlled by the volt­
age level applied to the "Bias" pin of U I.
The circuit containing R12 and transistor
Q2 is used as a variable voltage source,
providing the regeneration level immuni­
ty (rom supply voltage ripple. This bias
level controls the quiescent current level
through the "Signal Input" amplifier tran­
sistors, which in tum dctcnnines the emil­
tee-output-impedance of these transistors,
controlling the amount of power deliv­
ered to the feedback winding of L2. This
results in a very smooth and predictable
regeneration control.

The outputs of UI are coupled through
audio transformer Tl into the first section
of U2. an LM324 op amp. This first sec­
tion is configured as an audio bandpass
filter. rolling off the audio response below
300 and above 3.000 Hz. Volume control
is achieved through U2d and variable re­
sistor R18. The output of U2d is buffered
by U2b and U2c. which provide a push-
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Figure 2. Schematic diagram for the Annstrong Upda ted regeneranve receiver

tennas, and the "Low Z" connection is for
antenna wires greater than roughly 3 feet
in length. The "Low Z' antenna terminal
couples energy into lhe presclec tor circuit
th rou gh a C23. a "gimmick" capaci tor
constructed out of two I n pieces of insu­
lated wire twisted tightl y together. This
helps prevent overload of the RF circuitry,
which might occur from more po werful
stations. Experiment for best results.

The inductors L I and L2 are wound on
Amidon T-50-2 iron-powder toroids. The
primaries of each consist of 27 turns or
# 30 magnet wire di stributed evenly
around the core . The secondary of L1
consists of six turns of #22 gage stranded.
insulated hook-up wire. The secondary of
L2 consists o f two turns of #22 hookup
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wi re. Try to keep these wi ndings short
and direct to the circuit board.

The tuning of the receiver is done with
variable capacitor C Ia and C Ib. Using a
dual-gang capacitor makes the tuning of
the antenna preselector and the regenera­
tive oscillator track automatically, It may
be difficult to obtain dual-ganged 365 pF
variable capacitors. but check at your next
hamtest, or with surplus dealers such as
Fair Radi o Sales. Thc value of these vari­
ables could be larger than 365 pF and still
work well . Otherwise, two separa te ca­
pacitors could be used . It is also very
helpful to use a vcrnier drive on the tun­
ing capacitor. so tha t closely spaced sta ­
t ions c an be sep arated. Op tionally, a
bandspread capacitor. a 10 or 20 pF vari-

able. can be added in parallel with C 1b.
Use whatever you can find .

With the relat ively small quan tity o f
components used here. I was ahle to con­
struc t the entire receiver on one of Radio
Shack ' s solder-pad perf boards, #276­
168. Al te rnately, dead-bug construction
techn iques could be used to construc t the
ci rcuit on a piece o f blank . copper-clad
PC board material approx imately 3" by
4". For ease of construction, a dri lled and
etched PC board (Figure I) is available
for $6 plus $1 .50 S & H per order from
FA R C irc u its. 18N64 0 Field Co urt .
Dundee, IL60 118.

Finally. mount the entire assembly in a
metal enclosure (see Photo A). This will
provide add itional shielding against oscil-



CAU TODAY:
1-800-B33-7373
(U.S. & Conodo)

C 1994 Ten-loc, Inc.

MADE IN
USA

Introducing lrKits
A new division of Ten-Tee

Call 615-453·7172
to request your

kit catalog

condition, or (3) invest in a SCOUT at
$5.49 with a one year foctory warranty
and our legendary TEN-TEe suppart.

OLD TIMERS
Operators with years ofexperience and 0

shock fu ll of expensive HF gear also buy
the SCOUT. It's refreshing to many who
soy Nit tokes 5 minutes 10 learn and
without all the complicated features , there

is only one thing to do with 0

SCOUT, work someone!"
Experienced hams call us

constantly to report NI
can' t believe this
receiver, it outperforms
my $1400 synthesized. ,
ng .

AnENTlON QRP ENTHUSIASTS
The SCOUT has a lit1le brother, the ARGO
556. It is identical to the SCOUT without
the 50 wert Final. adjustable 1-5 wefts
output. TX-2 Amps, RX-.6 Amps.
Only $489°

PRICE'
S15.00
$19.50
579.00
595.00

539.95
$39.00
$89.00

::~~~~~""""""~~: Ca ll Ten-Tee from 9:00 AM to5:30 PM Eastern time, Monday
through Friday for more information or to
order. You can reach our repair depart-
ment at 615-428-0364 from 8:00 AM to
4:00 PM. You can also fAX at 615-428­
4483 or write us at 1185 Dolly Porton
Parkway, Sevierville, TN 37862.

PORTABLE
Business travelers and vacationing hams
Iypical1y set up a briefcase or small

NEW HAMS
The SCOUT is the most economical way
to get storted in hom radio. Consider the
choice a new ham must make just to test
his interest in HF: 11 J Spend nearly
$1000 or more on a new rig, (2) buy a
used radio and toke a chance on its

off the 12 VDC car battery. If the SCOUT
won't Fit your car, nothing will. The
optional noise blanker reduces ignition
noise from both your car and the one
that just drove by.

travel bag to include the 5 Ib SCOUT,
wire or whip antenna and lightweight
power supply like our MOdel 938
switcher (i ts only 3 Ibsl) . It is surprising
how many hikers and cyclists toke along
their SCOUT using some clever battery
arrangement.

296 Mobile Brocket
297 Noise Blanker
937 11 Amp Power Supply
938 Tiny Switching Supply

(Only 3 lbs.l]
700c Hand Mike
607 Weighed Key Paddle
291 Antenna Tu~

VISA, MC, DISCOVIR
"Plus shipping ced hondling; col toIl·he lor Mge!>.

$549 ' 'modoclud,e-~I 00'1
UI(! 0 your cnoice

$29' Each additional bond module
SCOUT ACCESSORIES:
MODEL

HERE'S HOW IT'S USED

MOBILE
Hams complain about today's cars
having precious li ttle space for gear. The
SCOUT is the smcllest Hf rig in the
industry (excluding QRPJ measuring only
2.5'" x 7.25'" x 9.75'" and runs directly

• "SYNCHRO-lOCK'" software keeps
VFO virtually drift free regardless
of temperature variation .

• SSB and ON 50 Watts Output
Adjustable To 5 Watts

• Runs Off 12-1 4 VDC, TX-10
Amps, RX -.6 Amps

• Receive Offset Tuning

• Built-in Iambic Keyer with
legendary QSK. Speed adjustable
on frant and shown in display.

WE CAU IT THE SCOUT
Every feature con be
mastered in minutes. No
modem rig is as easy 10
use. II onlY tokes a seccod
to change bands. Plug-in
rnodules ore avcilable for
16(}10 meters including
WARe. Single con­
version and crystal
mixing ore the
foundation of this 90
dB dynamic range
receiver. That's the slrong signal
performance of rigs costing 3 times as
much! It's sensitive and receive audio is
sparkling c1eon with less than 2% distor·
tion. The ideal selectivity for every band
condition is at the touch of 0 knob. This
patented "Jones" filter provides vcricble
I-f bandwidth from 500 Hz to 2.5 KHz.

HOW IT AU STARTED
We wanted to offer the most affordable
HF rig in the industry and still provide
reel performance for even the most expe­
rienced ham. In recent yeors, mony hams
requested a "bock to bosics" transceiver
that was simple to use. We reviewed all
the latest design techniques, selected the
best concepts from the 20 rigs we
designed over these 25 years and a sked
500 horns across the country for their
idees.
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CIRCLE 340 ON READER SERVICE C ARD

Fair RattO Sales
1016 E. Eureka
80x nos
Lima OH 45802
(419) 227-6573

FAR Citcuirs
18N6<W FI6/d CoorT
Dundee./L 60 118

Mouser EIecfroniCS
11433 WoodSide Ave.
Sanree CA 92071
(8 17) 483-0165

dio noise in the phones, indicating that os­
cillation has begun. If the noise level in
the phones remains constant while rotat­
ing the "Regeneration" control, you prob­
ably have L2 's secondary wired in re­
verse. Swap the ends of the winding, and
try again. If mere is still no change, try in­
creasing the number of turns on the L2
secondary from two to three. and repeat.

In operation. the receiver is surprisingly
sensitive. With a I -foot antenna and no
gro und, I was able to pick up over 2
dozen broadcasters. With the regeneration
control at the threshold of oscillation. the
selectivity was such that there was no
adjacent channel interference, and the
headphone volume was more than ade­
quate. Pretty impressive for 80-year-old
technology! I would like to think Howard
Armstrong would approve. iii

Digl-Key
70 1Brooks Ave. 500ft!
POBox6n
Thief River Falls MN 56701
(2 18) 68'-8674

Sou~'

""""'"12033 Otsego St.
NorfII HotIywood CA 91607
(310) 763-5770

No...
Vernier drives are available

through Mouser and Fair RadiO.
Mouse r stocks a dual·

ganged 266 pF miniature vari ­
able cap,r.l4TR218, wt1ic:h may
be used with the same f requen­
cy coverage if the primaries of
L1 and L2 are increased to 32
IUmseach.

56 k resisto rs and the
LM1496 are available through
MOIJS&r, DigiKey. or on special
order through Radio Shack.

later radiation and hand-capaci tance. It
takes some extra work over th at of a
breadboard layout but is worth it. I also
recommend mounting the PC board with
a In"-thick piece of foam rubber sand­
wiched between it and the chassis. using
double-sided adhesive tape. This helps re­
duce any tendency for microphonics.

The only potentially tricky part in as­
sembling this project lies in getting the
secondary of L2 wired in the proper direc­
tion. Connect a short (one foot is fine) an­
tenna to the "Hi Zoo antenna terminal. tum
on the power to the unit, then advance the
volume control to its midpoint while lis­
tening to the output on your headphones.
Slowly rotate the "Regeneration" control
from one end of its range to another. You
should notice at some point in its travel a
fairly abrupt increase (or decrease) in au-

Onier HalLi....
110 1373 tw:~

Antl!'" "asl+"st
80~ S(l()()! """" UT~

CIRCL.E 28& ON READER SERVICE CARD

BackPack Solar?
10 ""au DncnSlOml p:l1'IC1 is
size of " pen 73 mai"rin". "'~ i~~
III>. sod del;...... ()(j(Im A In' 1.\'
ch"i\"~ Of d'le" opora,1011. T(loU~ .
Solid.•Ilh Do 8 1:><$ lQ hrelk. 5<'
"'~ Uno:lc SOm ....d 'h I> rot
'1" '''0' commun,.;.. iolI> and P'J!'lahlc
rep."'.", In Oeser, SlOmL.
llra:;l ~ 10 ....,. S l ~. Add 55 54t H. Info S1.

Say You saw II In
73 Amateur Radio Today

• IIA\IBREW CoalrSts
• From Kits To RfDesIp . New ProdaClS

• Pree C.lf1n:1 Ads To S. bscribrn
• Dn~. Awards For Amatn r Balklen
$15iyr. (Canada, Mexico) • $l1 /yr. lIntrl.)

PO Box 26008JeLakewood. 0080226
VISA-Me onl : 1-303-989-5642

A Note from Wayne Green W2NSD/l
One 01 the f irs! really popular ham receivers Slill had reg en eralive receivers for the lo....er

....as the National SW-3, a regenerative receiver. bands. Eventually I got svcernets to replace
That ....as Slate-of-the-art in the earty 1930$ wtlen them. but you" notice when you visil !he DnJm in
I f irst got involved with amateur raD O. My fitst Mobile that me ok! regenerat ive receivers a re
ham building project ....as !he RSR reoeivet', whid't back in place. Also check 0U11he plaques with
....as regenerative on the shortWave bands and su- seoes abouI. our patrol runs . I ....rote eose sto-
per-regen on the VHF bands. When I ....as as- ries, and the whole series is available lrom Unc:Ie
signed to the USS Drum (55-228) in 19-43, we Wayne's BooksheI1Ior $7,50.

See oe..
271-1335
271-1330
271-1720
271 -1 301
271-1321
271·1 722

See below.
272-126
272-1025
272-109
272-1 23
272-1027
272·1066

2762016 or276-1617

See be..
275-1711

273-1380

RSf

271-1740

S6l<
10k
4,7k
5k var. Audio
10 ohm
1k
lOOk Var. Audio

365 pF, 2-gang variable
0.001 j.lF
10 IlF 'ty1lc
0.1 j.lF mono ceram.
100pF
471lF 'lylic
O·022I1F

2N3904 or equIv. NPN

LM1498 balanced mixer
1.M324 oe amp

1k:8-ohm audio x1ntr

AmiOon T-50-2
Primaty: 27 1lJmI; '30 wire
Seconc2ary: 6 IUmS '22 wire
AmidotI T·50-2
Primary: 2711.m5 '30 wire
Seooodaly. 2 IumS '22 wire

SPST pol SWlId\, mounts on R1 11

Part. List

51

12

Port'
All resistors 1/4 W unless noted,
Rl ,16
R2·9. 19,20
R1 0, 11
R12
R1 3,14
R1 5, 17
R18

C1
C2, 9. 13, 14
C3, 5. 12, 17, 19021
C4, 7. S, 10. 11 . 22
C'
C15.16
C18

01 ,2

U1
U2

Tl . 2

"

from

PO Box 82321· Balon Rouge. LA 70884-2321
(''1lo000o lIwer _4 lor lkb>ft}: .)

For information, call (504) 924-7708

ll~'ll STATIC DISCHARGER

Retail - 5129.50 Ham Nel - 599.50
SIH S5.5O Send check. or MQ for St05 10:

~

rOU/Fh' 2f=/h'CK

Yes, you can help eliminate lighting
strikes to your tower or antenna with
our new Tower-Guard. Made entirely
of stainless steel. this newest addition
to our line can never rust and will last
almost indefinitely. You will never get
a second chance at avoiding a lighting
strike, so let our Tower ltG uard help
avoid them for you.
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Have Beam, Will Travel!
Shake, nvist- your walking stick becomes a beam!

CIRCLE 57 ON READER SERVICE CARD

ArrowBeams
• Walking Stick 2m $79
Elements 4 Boom Length 48"
Gain 6.1 dB Front/Back 10.1 dB
SWR <1 .1 min, <1.5 band edges

Add $6 S&H
• Grab-N-Go 2m $89
Same as above, but breaks down
to <25" for storage. Mast mount
and Forest Green Stuff Sack in­
cluded. Add $6 S&H
• Walking Stick 70em $49
Elements 5 Boom Length 40"
Gam 7.3 dB Front/Back 12.1 dB
SWR <U min.c lS band edges

Add $5 5&H
Other Range Extenders

• Pico-J 2m $19.95 ppd
• Pico-J 2m17Ocm $26 ppd
• 2m Packet Pico-J $22 ppd
• TigerTail (2m170em) $8 ppd

Save $5
Order more than one item and
knock $5 and shipping off the
price of each after the fir st.

Apt I
St.ate_ Zip I

InfoPak Order Hotline
_1: _ ~OO.22~7~3"..

Half-Size ArrowBeam?
Now there ' s a version of Ar­
rowBeam that breaks down
to half the Walk ing Stick
size-the Grab-N-Go Arrow
Beam. For storage the boom
separates at the center, so
the whole antenna stores in
half the length-perfect for
slipping in a backpack .

You get the same great
performance, the same ease
of assembly , the same robust
durability. but Grab-N-Go
fits in your suitcase .

The Grab-N-Go Arrow­
Beam comes in its own for­
est green stuff sack. There 's
extra room there for other
goodies you may wish to
carry with your beam-s­
feedline, homehrew PV C
mast, omnidirectional Pico-J
antenna, etc. This is the ver­
sion Becca is taking on her
trip... ------------- ..• D Yes.SendArrow~eam:DWS:m DwS70cm ~GnG2~.

Yes. Send my 0 PICO-] Model.. _ DTlgerTall
1I Name _

I
Call Phone
Street

I A'htennasWest
• Box 50062·5 Provo UT 84605... _-----

and ArrowBeam is ready to
shoot your RF right where
you want it.

This handy versatile an­
tenna is made to be dropped,
bumped, and stepped on
whi le you are racing through
brush and branches in pursuit
of the elusive radio fo x:.
Drop it? It bounces. Snag a
low limb as you drive by?
Twang ! the tempered ele­
ments just spring back into
position. Sit on it? You'll
need a bandaid for your fan­
ny, but ArrowBeam will be
ready for more .

O f course ArrowBeam
will do just fine in an attic or
on a mast even though it's
made for the torture of the T­
hunt .
Performance? ArrowBeam

scored best for its boom
length at the Dayton VHF
competition. It ' s the antenna
chased by the FAA for its
spook beacon and rogue ELT
search teams.

Now you can have Ar­
rowBeam's performance and
toughness for your radio ad­
ventures.

How would you like a
four clement 2 meter yagi
that travels the mountain
trail s as as walking stick?
Pick a rest stop, remove the
end cap, shake Out the ele­
ments and fcedline. and in
t W O minutes your HT is full
quieting wherever you point
it.

Finished resting? Un­
screw the elements and drop
them into the boom: you're
ready for travel. But whenev­
er you get the urge. it's there,
ready to zero in on a jammer,
chase a radio fox, or shoot
your signal out of a hole in
time of difficulty.

What is it? ArrowBeam.
It shoots STraight and true .
and its strong flexible ele­
ments are stored in the boom
like arrows in a quive r. It
weights only a pound and a
half and is balanced in the
hand. but it can lake abuse.

Keep it in the tru nk of the
car. It's tough exterior pro­
tects everything against dam­
age as it ge ts tossed and
knocked about. But when it's
time for action- shake, twist.



Numb&!'8 on your Feedback card

Link it All!
Why settle for operation on just two bands?

by Klaus Spies WB9YBM

T
he modern ge neration of dua l­
band radios has show n us thc
benefits and convenience of be­

ing able to operate on two VHF or UHF
bands at once. But why limit yourself to
j ust two ba nds? Here 's a way to in­
crease the benefits. as well as the fun. of
operating multiple VHF and UHF bands
all at once.

To obtain a signal from a receiver that
ind icates a posi tive voltage (logic I )

when a signal is received. you can usc
the receive indicator (usually an LED).
or obtain a signal from a transceiver's
squelch t , Figure I shows one easy ap­
proach to adding an interface 10 your
transceiver.

Figure 1 also illustrates the basic con­
cept of li nking two tra nsceivers : not
s how n ( but to be added la te r as
desired/required) are optional timers 10

avoid noise bursts randomly toggling on

a transmitter. combined with a hang­
umera.

Figures 2 and 3 show how you can
usc logic gates to add more transceivers
into a link, including a way of figuring
out how many gates arc required for the
quantity of transceivers (and options) in
an entire system. Examples of options
include local microphone/speaker. lOe r.
and auropatcb. This approach is wired
so that if any onc input (receiver, local

.13 8V

u,•

•
u,.

IllI

I I
u,c

TO P TT
C I RCUI T R Y
Otol LINt( BOl'lRD
OR """OTHER
TRANSCEIVER •
TIHE;-<)UT
TIHER. ETC.

..... OUT WHE:M A
S I c:HAL I S HE ARD

83
'OK

• , v

82
4.71<

,
..... I"
WHEN A 51 C;~ i
15 HEARD i,

I R ~14. I<..... SIDE: 0 1"
RE:CEIVE: '-+;Vy;.-
INDICflTOR ,..
<L. E . D •• ET

Figure 1. Figure 2.

I . C . SUPPLY CONNE:CTIONS
< NOT S HOWN ON SCHEMAT ICS. FOR CL ARX T Y)

I .C . ·13 .8V ~O

.~. •• 7
4 0 71 .. 7
4 0 78 .. 7
4 0 81 .. 7
4""38 ,. 1 .8.1'5

""8u,. ,,

""8
U'8 •• -...,

uae
u.c •• )

U20

• "
"-,,

I , .
)

TO CAl.CULAT E THE ~ER Of'
USE T HE F~A:

c: • N (N--2 )

......R£ N '" • OF PORT S DESIRED l'lND ;
C; '" • OF C;AT ES REQUI RE D •
<S INCE T HERE ARE 4 I.C . CATE:S
P£lIt J. . C . PAClCAc:E . DI VIDE ' -C:"
8Y 4 TO GI VE T HE TOT AL NUMBE R
OF 407 1 I. C. 5 REQUIRED
0IIt SEE 5C..EHAT I C 4 ' )

Figure 3.
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microphone, and so forth) becomes ac- ter, after each receiver that eliminates
tive, all but that one corresponding out- only the one receiver hung up due to
put become active. noise, or at other convenient spots in the

For my prototype, I used 4078 NOR circuitry). II
gates and inverters (since we 're dealing

I. " M idland 13-509 M odifications," 73 Amateurwith positi ve logic) to simplify the
Radio TOM }; December 1988, p. 27.

wiring and to keep the parts count low 2. "Ending Transmi t Chatter," 73
(see Figure 4). Amareur Radio Today, February t991, p. 27.

The final requirement is an audi o 3. "PTT Time-Out," 73 Amateur Radio Today,
combiner, shown in Figure 5. I've no- August t990, p. 82.
ticed some audio distortion in certain Schema tics by Klaus Spies WB9YBM
transceivers if the audio gain (volume)
is set too low; therefore, I set the vol-
umes of my transceivers at about the Parts Sources
half-way point. and use boost/cut con- 1. Digl-Key Corporation, 701 Brooks Ave. S,
trol in the operational amplifiers in the Thief River Fall s, MN, 56701; (800) 344-
combiner to set the volume controls. 4539, fax: (21 B) 681-3380.

If you plan to be away from your link
2. Tri-State Electronics, 200 W. Northwest H;gh-

enough to make it a concern, a simple way, Mount Prospect, IL, 60056; (708) 255-
time-out timer? can be added in almost 0600, fax: (BOO) 255-0526.
any convenient spot (for each transmit-
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Number 9 on your Feedback card

Boring Beacons!
Making additional use of beacon signals.

by D. R. "Kuby" Kubichek N6JSX

A
mateur Radio has set aside
ded icated portions of vari­
ous bands for radio beacons

which typically broadcast the oper­
ator's callsign in CW on a low­
power omnidirectional antenna. A
beacon's only recognized purpose is
to evaluate radio wave propagation
on a specific frequency from a spe­
cific location. But beacons can do
double duty-being an RF source

for monitoring propagation and al­
so transmitting telemetry informa­
tion. The beacon telemetry can be
in the form of varying audio tones
that can disseminate publ ic safety
information in the form of wind
speed, seismic energy, or even area
weather warnings! A beacon could
even transmit Morse code practice.

The Midwest and South have tor­
nadoes , the Eas t and Gulf Coast

have hurricanes, and the West has
earthquakes and volcanic activity as
major natural threats. There is no
reason why radio beacons can 't
transmit useful and possibly lifesav­
ing information whi le they send
their regular transmission.

Until I built my Seismic beacon, I
may have listened to beacons for a
total of 15 minutes over 22 years of
hamming. How many of these read-

N5~5X 5 e ismlc Beacon 432 350 MHz• •

T...n ..onJ.t t ...
Aud1 a "' T 1 11~t "0" " Ti. ..~t "..

..............................._...... ..•._......._..•..................... H
• ~fl"O·0"1·'~·R·" · ··· ••••... °• -~57729 . d

Q.a" h a n.

'",. ~
rh.. . .. h O l d ;3'5 u.tt. -". ,

a u r r . .. D.t.", t • , ,
r--;

1'1_1 1'1... 0.1 ...
~"rnJ.". 1

V e "•y ;1 0 u.tt .
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,
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..J' • _0" "'•
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Figure 1. System Interconnect Diagram.
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teen~ (619) 560-7008:
10am-4:3Opm PST

VISA, Mas-.card.

"""COO

The RC-740X Band Unit Expan s ion Box

Sin: r (H) x 6" (W} x5.75 (D)
Poflr. 13.8 vue 1 1{)(J m.l' minimum
c.,utlly: FourKenwood bandunits:
28 MHz, 50 MHz, 220 MHz, 1200 MHz
Emp,., W,/,IJI: 21bs.
R,ma" MOlIn! Comp,lIbl,
Comp,til1iIity: Kenwood · 741A
· 7.f2 A · 641A · 642 A · 942 A

CALL (800) 560-7234
• AVAILABLE AT HAM RADIO OUTLET.

R-C-S-I
Radio Control Systems, Inc.
8125-0 Ronsoo Road, San Diego, CA 92111

The RC-740X has been designed to acrommodate those Hams
who require more capacity for their dollar. With it, you may install
up to four additional units. This allows you the option of haVing all

s ix bands, either mobile or at
your base station. No longer
must you decide wI"Iich upgrade
band units you will do without.
Purchase any or all four of them.
The RC· 74 0X has been
designed with the Ham in mind,
allowing you to install it wfthout
modification to your Kenwood
radio. Simply fo llow the c lear
instnx:tional guide and you will
be up and ready for that elusive
080
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S SAVE S
Y A E S U

Discount Coupons

fT .s-ee,FT·!orolj--­ YAESU DISCOUNT COUPONS
GOOO n. JfME 1llIII

$ 5 0 FT· 1 000, 10000 $30 FT-51oo. 5200
S 5 0 FT-9 9O . 9OO0C $25 R OTORS
$50 FT- 900AT. 8 -640 $20 FT- l 1A, 5 1 R
S 5 0 FT- 5 3 0 5 20 FT- 2 5 00M. 2200

~ .....- - " .... ·r ' ........ .
• • ,. ,. r '

CA LL FOR ALL YA ES U
NEW EOUIPMENT PRICING ANDORDERS l -llOG-666-09Ol1 om OF STATE

TECHNICAl.. USED GEAR. INFO 2Q3.666.6227 24HR FAX 203-667-3561

~ LENTINI
COMMUNICATlONS INC.

21 GARFIELD STREET, NEWING TON, CT 06111
"·F lG-6, r;;;;;;::J ~ ~, Same Day C.O.D.s
SAT. 10-4 ~ ..:::::.. ~ Shipping OK
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1 MHz TO 500MHz
SPECTRUM
ANALYZER

-' ,.- --.OWT:. =
~ ";'" -aM'

..._"',COOO" ,
"" . ' AS SEEN ON YOUR SCOPE

100% FACTORY ASSEMBLED NOT A KIT MADE IN THE USA
. MUST FOR EVERY SHOP:
he SA500ADP Spectrum Analyzer Scope
.dapter works with any Scope Just one
xmection to the VerticaJ & Trigger Inputs
nd any scope becomes a full function
pectrum Analyzer. Tune H'L's Filters,

Iixers. Check all RF based Systems. The
A500ADP Scope Adapter will compliment

any Ham Shack. Radio Service Shop or
EM! Test Lab.. MADE IN THE USA Not
a kit. If you have been waiting for a low cost
High performance Spectrum Analyzer at an
affordable price • take Advantage of our
special introductory offer. Add a 500MHz
TrackingfNoise Generator for only $JOO
and save a total of $200.

SA500ADP ONLY $399.00
Add Tracking Gen. $100.00

Introductory offer only

$499.00
SAVE OVER $200 Reg. price $699

SETTING THE STANDARD

SA500A, SA1300B, SA1800C

SPECTRUM ANALYZERS

STARTING AT $995.00

MADE IN THE USA
6" x 12"" 16" \ H x W" O )(only 16 LBI

SAlllOOC Sho"n $23'>5.00

Mood SAt300B 1-1300 MHz In One Sweep $19!»5.00 Options r.a.s.s

SPECTRUM DISPLAY MONITOR $995.00 TWO FULL FUNCTION ANALYZERS
The SA500A easily attaches to any receiver IF output jack. Providing Qualit), & Performance with 80dB on Screen, -100 dBm Sensitivity,
a panoramic signal display of your scanner or communication receiver. Center Freq. Display, +/- 5KHz Narrow Band Filter 50 Ml-lz Marker.
The SASOOA is a Full Function Spectrum Analyzer with +/. 5KHz DISPERSION ZOOM, Baseline Clipper, Adjustable Sweep Speed,
Narrow Band Filter, Center Freq. Dis..play, 50 MHz Marker. SASOOA video Filter. and 40dB Input Attenuation. SAI300B ]·1300MHz

The first affordable Professional Spectrum Monitor/Analyzer for 'all SAt800c 1-1300 & 850-1850MHz $2:11)5 With. Opt. 1,3.5,6
serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6

ADVAN'fAC;E INSTRUMENTS CORP. MC -VISA - DISCOVER call 800-566-1818
3579 Hwy. 50 East Carson City, Nevada 89701 702-885-0234 FAX 702-885-7600

PRICES & SPECInCATlO~S SUBJECT TO CHANG E "IDIOUT NonCE OR OBUGATION. F.O.B. CARSOx CITY NV. I\V. RESIDE....TS ADD SALES TA.'\:.
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Figure 5. Timer and Switching. Continued on page 40

• (RequireJ MF-1fXQ Serial tllter/ace o.rd $59.00;

CA T-300 Controller Board $299.00 Wired and Tested

,/ Female Voice & Sound Effects
,/Programmable Courtesy Tones
,/Programmable Codes and Timers

Features Include:
,/ Voice Synthesizer
,/ (412) Word Vocabulary
,/ Twelve Voice Messages
,/ Two Voice Identifiers
,/ CW Identifier
,/Full Feature Autopatch
,/ User Speed Dials
,/Emergency Speed Dials
,/Reverse Autopazch:
,/DTMF Kry Pad Test
,/DTMF Repeater Access
,/DTMF Repeater Muting
,/ (56) Control Functions
,/Remote Control Switches
,/Hardware Logic Inputs
,/DVR Controller Ready"

Computer Automation Technology, Inc.
4631 N.W. llu Avenue, Suitt /42, FOrT I.4uderda.le, Florida. 33309

(305) 978-6171

ICAT-300 Repeater Controller I

Write or Call for a brochure describing the CAT·300 Controller,
including scnemasic, voice word list, and control functions.

Attention Repeater Owners
Finally a repeater controller with a Tl voice synthesizer and full
f eature autopatch incredibly priced at $299.00.

Programmable Features
• Eignt programm.ll1le, SeleClable. mesS3fJ"S
• CW Spred lrom 1 10 99 WPM
• ID Inlerval timer from 1·99 minutes
• JD IIOId 011 I,mer Irom 0·99 SPCDMs
• CW tooe ~""ncy !rom 1(10 ~z 10 JO()I) ~z

• FronlpofCh d$y inlerval Irom 0 Ie 99 ~onds

• CWOf MCW OPeralion,

• r,hniature in size. 1 85 "x t.1 2 "x O, 35 ~

• lillally RF imr'lune,
• All cormectoons made wnh mic'lll"lmiatu'e plug and l OCket wrth 0010< C(lOed w,,,," attached
• CMOS rniC~roce5i(lf lor low VOllage. low cur",nt operatioo ' 6 to20 VOC unregulatell ill 6ma
• Low ~istonlO n , IIlw impeoance, adjustable sinewave output: 0 to 4 volts peak to peak
• C'J'$lal C\IIl l ro1 le~ tor nign <lCcuraC"j
• Tra "5mi1l~r m output ( t~ ke-y t ransr'1 rtt ~r wnile 10 is bei ng sem~ . is an op<!o colleCtor

transisllJ< that will handle 8ll VOC al 3QOma
• Field prog ranmable with SUPPL IED keytooard.
• CorlliJlT\<lti<Jn lone to indicale eccectec parameter, etus jooes t~ inOieatll pr1l\r amming ~rrll'-

• All programming rs S1or~d in a non 'volaTile €EPROM which m~v be eeeeo at anv Time
• Me-ss.age lengTh 0\0) ' 200 characters long
• Trwr 10 wit~ ach"" hog" Or lOw

• Inhibit 10 w~n attive nigh or low, Will neNd Dtl IO ufltrl channel is clea r 01 Tratfic.
• Gene'ates ",peale' COIJ nes~ tone ill e-r>d of use' transmissi<Jn il enableO,
• OlILobie silled tape and """unting ~ardwa re su pplied llIr qU>ck moonting
• Operallng temperature raflQl:!. - 30 deg'll"l C to -+ 65 llegJlle'l C
• f ull one vea- warrantj wr.en relurnell III tM factory llIr repal' ,
• Immt!d..te one oiaV delivery

Compati ble with Commercial , Publ ic Safety. and Amateur Radio
aopncanons. Uses incl ude Repeater Identi fiers, Base Station Ident if iers,
Beacons, ON Memory Keyers, etc. Great lo r FCC. 10 Compliance.

$ 8 9 .95 each
programming keyboard included

_"4~Om~~~!F1v~t~~~o~~!f!Ac~/~~,~~C,
(714 ) 998·302 1 • FA X /7 1 ~J 91~ ·J42Q

Enll,. U.S,A. I_! 854·0541 • FAX IIOO! 15G-0541

ID·S Automatic Morse Station Identifier

CIRCLE 10 ON READER SERVICE CARO
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CRYSTAL.
RADIO

Relive the radio past with a crystal set
like your grandlalher OOi". UsesgerOne
Galena cryslal and ca1whisker. severer
differenl types ot radios are built ,
inc lud ing standa rd AM broadc ast ,
shortwave and eve n WW II foxhole
slyle. To compare modern semrccn­
ductor detectors. we include a diode lor
comparison. No soldering re""ired and
we even give anteooa ideas. Radio lor
tree. get it now belore Clinton taxes rt!

CS-l CtySlal set k~ $1 9.95

SP EED RADAR

STEREO FM TRANSMITTER

STEREO PEAK HOLD BARGRAPH

DR. NI·CAD CONDITIONERJFAST CHARGER

SPE ECH SCRA MB L ER

Run your own Stereo FM radio Slahoo! Transmits a SlabHi signal r=':"====
in the 88·108 MHz FM broadcast w nd up to I mile, Detailed
manual provides helpful info on FCC regs. antenna ideas and
range to expe<:t t.eieet design features adjustable line rever
inputs. pre-empllasis and crystal controlled subcaniel, Connects
to any CD or tape player. mike mixer or radio, lneludes lree
tuning tool tool For a pro look add cor matc/'ling case sal with on·
boar<! whip antenna
FM-1 OA Stereo trensmater kit , $34.95
CFM Case.wh'p anI sel ..: $14.95

Quit spandi"ll big bucks lor repJacemert battery packs. rBJ"",enate and coodition your
baneries fOi peak capacity. Advanced circuitry has opCimized dischiirga before charge to
aiimOnate memory enee and to condition baneries lhat haw been poorly cared for in the
past. Quick cha rge rapidly briogs battery to lull charge In less than an hour·jusl 15
minules Jar some types! And ' top.ofr charge mode SQU88Z8S &1181)' last bit of _ rgy
n o each cell lor the absolute most capacity. Switch-mode regulatOi controls constant
current charge while ba'ng monitored by a f'l898tive delta·V system lha1 cuts oH the tasl
charge at the exact point oj full charge·batteries ale charged. not cookedl Charges
NiCads or NiMH packs frOl11 2 10 10 cells (easliy expanded) and current cepectes up to
10 Amp-hours. Aur-.s on 12 to 15 VDC, Quil cookiog your batteries, bul"ng oow packs.
waibng hours lor recIla.rga. get a Dr. Ni-Cad todaY' Availabie in money saving kit form or
wirad and tes1l1d with case at a spec;a1 price. Kit bul ders: add oor matching case sal for
a soo.uy ~nish.

ON-l Dr. Ni.cad conditionerlfasl charger kit. $49.95
CON Matching case sel ,.., $14.95
ON-1WT Full assembled Dr. Ni.cad wilh case $89.95

Fnallya dual LEDbar !1aph wilh a peak hold disjllaY' Bar !1aph~ys are neat and eye
catching but their speed is thei' OOwrifall • they jusl cant C8jlttn the peaks. 0Jr krt is ~ke

two unllS OIl 008, a last dlS~ay to show tr.e sigr.al and a long perSlStance display to capture
peaks , similar units go fOi hundreds oj bucks' We o!Ier 3 models: Linear lor ~eral use,
Semi·Log lor alldio VU me1e<S, and Log lor power displays. Dual • for stereo! • 10 segment
multl-tQlored LED d<spiay for snazzy. eye grabbing d'splay and easIly ~et rangea for
"';rtua!ly any signels, from vollmeters to audio VU mele<S to audio power amps 10 SWR
meters. Comp~te intrur;tions lor easy hook-up to most any d9llice. Add our matching case
set for a sharp looking unit.
PH-14 Dual Lineal bargraph k~ $39.95 Pl-I·15 Oval Log bargraph kit ..$39.95
PH·16 Dual Semi-Log bargraph kil.....$39.95 CPH Malch"'g case set $14.95

TOUCH-TONE DECODER

Grab TouctI-Tona nencers righl oH the air, phone or tape. A simple hook"'-'P to any radio
speaker Of phone line is all that is required 10 instantly decipher touch·tone phone
numbers or codes. A 256 dlglt memory stores 00<:0ded numbers afld keeps its memory
t"II!n in the e'lBllt 01 power loss. Art adigit LED displey allows you to serol through the
memory bank to examine r'lJmbers. To make it easy 10 pick out numoor !1OUj)S or codes.
a "dash' is inserted eereeen sets 01 digits that were cecooec more than 2 seconds apart
A "central·o/Iice' quality cryslal controHed decoder is used allowing rapid and reliable
detection of runbers at up to 20 digits per secon;J! For a professionally finished look,
EIdd our ma1ching case sel. Start cracking those secret codes tomorrow with the Tone
Gra~rl

TG-l Tone Grabber kit $99.95 CTG Mat<:hing (;!ise set S14.95
TG-1WT Fully assembled TO-1 and case S149.95

" • ... <=w:::C~:;·rowa\'8 Dopp~ raOar kit "clocks· cars. p1aroes, boats, horses, bikes or any
;;: large movinll object. Operales at 2.6 GHz with up to 1/4 mile range, LED

dig,tal readout disolays speed in miles per r.our, kilomelers per tIour or
teet per second ' Earphone output ailows for lislening 10 sclual Dop~er

~
shift, Uses two t-tl eeeee cans for antema. (r'Klt ird.Idedl and n.<1S 00 12

, VDC. Easy to build-an microwaw circuitry is PC stri~ioe, A6S plastic
case with speedygraphics tor a professionallool<. Avery useful and Iul~

oJ·fu1 kit.
SG·] Complete kit , $99.95

Descramble most scramble systems heard
on your scanner .adio or set up yOOf own
scambled communication system over the
phOOe or radio. Letest 3n:1 generation IC is
used for fantastic audio quality - 8<luivalenl
to ove' 30 op-amps and mixers' Crystal
contr~led for crystal clear sound "'lh a OOi"­
in 2 wa" aooio amp lor difect radio hook·up.
For scral1'tlle systems,. each user has a unit
for lull duplex operation. CollWTlu",cale in
prwacy ..,1h the SS:70 Adrl oor case set for
a fine proIessoooal finish.
SS·70 Scrambler /descramblert<it $39.95
CSSD matching case set ..." $14.95
S5-70Wl Assembled

$S·70 and case set $79.95

DIGITAL VOICE RE CORDER

Chatterbox digital volCS storage lrit ";i1 re<Xlrd your message oJ up 10 20 seconds.
Time is split up into lour 5 second blocks which can be played separately or
cascadlld for longer messages, An LED display sh<lws message location and
currenl mode for easy operallon. Nifty bll lHn ""effaces alloWsimple connect,on to
Iransm,tters tcr aulomalOc keying when the PIT is initially closed or after il is
released, You can lWen loop your rig's mike through the Chatterbox, For contes! or
fun use, lhe CB·l can drive an extemal speaker. Includes a built~n electret mike.
Forthat fnlshing touch. add our matching case set.
CB-I Voice recorder kit.. $59.95 CCB Matching case set $10••95

AM TRANSMITTER

SHORTWAVE RECEIVER

SYNTHESIZED AUDIO GE NERATOR

Hili' q..ality. true AM broadcast band bansmitler is designed

exactly ~ke the big conmerc:ial ~gs Power 01 tOO rrNI.legal I ~====~~~;g~~~~============~~~~range of up to 1/4 rrile. Accepts i ne level inputs from tape t-
and CD piayers arid mike mixers. tur.able 550·1750 KHz.
CQrl'lliele mar'O,lal explai'l$ ci'cuilly.~ ";Ih FCC rags and
evao antema ideas, Be your own Rush LimballQl1 or Rick
Dees w~h the AM· I ' Add our case sal for a In>e station look.
AM· I Transminer kil.. $29.95
CAM MatcN case set. $14.95

Tuoe inon the lKlMSO MHz acIioo using
your existing scanner. Frequencies are
co....ened with crystal relerencad stabiity
to the 400--550 t.fiz ranll'l Instructions
are even included on building high l-';'::
performance 900 MHz anlenr.as. W~I lllSigle<l circu~ features
ell1ens"'e filte ring and OO1lvenient on-ottlbypass switch. Easy
one hour assambly or available tUlly assembled, Add our
malChing case set loraproIessionallook,
SCN-1 Scamer coovaner kh.. , S49.9$
SCN Match'ng case set.; $14.95
SCN·1WT Assembled SCN·1 and case $89.95

;!::::~~1~~~ ~'~.
MHz. True superhet. has smooth jW,:z V '_
H raClor l unong, AGC. RF gain
COOlroi. pIer1ty of speaker voiL.Ulll and runs 00 a W battery ,
Fascinating Scout. school or clW project. provides hovrs 01

tun for even the most serious DXer. Fa< the car. consider our C;;::::;;:;;;2:;:;::;:::;;"';:;;;;;;;;;;~~:;;~;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-l
shortwave ccovenee. Two swilChable bands (in 3-22 MHz r
range). each 1 MHz widoe-----tunable on yoor carfadio dial. Md
some interesllO your drive homel
Shortwave receive- kit, SRI $29.95
Shortwave converter kit, SC1 $27.95
Matching case set for SR1. CSR $14.95
Malchin Case set tor SCI CSC .."" " ,,$14.95

SURROUND-SOUND/REVERB

MICRO·MIKE

FM WIREL.ESS MIKES

AIRCRA FT RECEIVER

ORDER NOW 1-800 4 HOBBY KITS

FM R ECEIV ERS & TRANSMITTER

FM SUBCARRIER D ECODER

Add concert hal realISm10 your stereo, TV or even 2·way radio! Easilyaythesize a stereo eHeet from mono sources or richly
eniven regular m.Jsic . Add a big-\IOCs reverb to your radio voice that others wil amy' Our reverb/surround sound kit uses a
6uckal Brigade IC Device for rellal:lle sold-sate perlormance. Adjustable reveril, delay and mi. cootrois 10 CUSlomiza your
sound. Easily connecled to radios, stereos. CB's and TV's , f'Iently of aUdio to dri\'8 a smail apeaker tOi st8l1d·alooe
opera~on 100. Exper;efence the tun and realism tIlat surround sound provides • without spending hundfeds' Add Oll' case set
for a neal. pro look.
RV,1 Surround Sound/Reverb kiL $59.95 CRV Matching case oot $14.95
RV,1WT Assembled RV. 1 and case ." " ,,, , , , ,,, , , SS9.95

TOUCH·TONE REMOTE CONTROL.

Pick the uni1 thal's ~t lor)lOO. All units transmit a statile
signal in lhe 88--108 MHz FM band up 10 300' excepttOi
High p;lW'llr FM·4 and PB·I Phone bug lhat go up 10 1/2
mile,
FM-l Basic unit $5.95
FM-2, as above

bul with added mike pre amp $7.95
FM-4. long range with

very sensit ive audio pickup $14.95
PB·l , Phone bug needs no battery,

hooks 10 phone line 514 .95
MC-1, Micro size sensitive mike cartridge

lor FM·1,2,4 $2.95

L-C METER

Keep an ear 00 the local repeater, sceee. weathef or just
tUl'lll an>lnd. These sensitiw superl1et receveo are fun to
build and use, TIJrleS any 5 MHz portion of the band and
have smooth varactor tuning with AFC, dual convers ion.
cemmie fikering. squelch and plenty of speaker volume.
complete manual oeteus how the rigs work and
applications. 2M FM tmnsmitter has 5W RF out. crystal
wmoI (1 46.52 included). pre-specs and datalmike iopols.
Add our case sets101 a nice ~nish ,

FM Receiver kil Specify band: FR·I 4612Mj. FR-6 (6M).
FR·IO (10M ). FR·m (220MHz) , $34.95

CFR Matdlirlg case set .$14.95
FT·146 Two Meter FMIfansmitter krt .$99.95

Measure inductors from 10 uH·1OmH and capacitors from 2 pF·2uF with high accuracyby comecting the LC-1 10 any
digital multimeter. Two pus/llloJlton ISflIll!S for high resoIutIOI1<eadlfl9S and we el'Bn gilfe you calibrabon C(WTIponenlS to
8SSllI'e proper acculacy 01 \'OUI' kit! Adi\Ie ~kers and SWItching supplies reqllre cntical \Ialues, no one should be W11houl
anaccurate LC maler, Fora pro kXlk, add our malching case sel.
LC-I LC meter krt 534.95 CLC case sel $14.95

Tap irrlo the wor1d of commercial·free music and data that is canied O'/Br many starldan:l FM broadcast radio stations.
Decoder hooks to the demodulatOi 01 FM radio and tunes the SO-IOO KH z SCA subcamer band. Many radios have a
demod output, but ~ your radio doesn't, irs easy to locate. or lISe our FR·1 FM receM:!r kit which is a complete FM radio
with a demod jock buih·in. These "hidden" soJ>caniers carry lOIS of neal programming · trcm stock quo!es to news to
music, from lOCk to easy i stening • al corrmercial1ree. Kear'Mlat you've Oeen missing with the 50,,1.
SCA-l Decoder kil.. , $27.95 CSCA Matl::hinll case set $14.95
FR-1 FM re<;eiver kit. S24.95 CFR Mal<:h ing case lor FR-1 $14.95

Control virtually anything by Touch-Tone remote control. The URC·l has 16 swik:had outputs, 4 adjustable vottaga outputs
(20 mV steps 0 10 5 vDq . two 10K d>g;ta1 pots (for lIOlume, squelch. ele.) arid 3 timers adjustable hom to mS to 40 hours'
Two level password control allows secure control and mulb·level access. Si. dtgit LED display shows curren~ y enlerlld
codes and a crystal controlled tOUCh-!one decoder provides reliable cperaucn, There's nothing elsa like this lIllit, be in
complele control of remote radios, lhermostats. hWs. homes or even factories W1lh lha URC·1. Adrl 0'.1' malCh.,g case set
for a handsome ~nish.

URC-1 Remote control krt " " $129.95 CURC Mato:;h;ng case set " ", ,,,,,,,,, $14.95
URC-1WT Fully assembled URC-1 and case $189.95

Hear exciting an-crett DDS (Direct Digital Synthesis)
communi cations- technology brings ""', a lerrific audio

__ pick up planes up to generator at a ' j ; ntastic price'

l;;~:~~~~;:::~ 100 miles away! I ~~~g:l,; GenelatasfromO.Ol Hz 10 50 Kftz with
~ Receives 110-136 fNe digit LED displayof frequency. Sine I~~~~~~~~~;;;;;"";;;"''''';;;;;'''~~~d''''''~MHz AM air band. smooth varacior IUnil'>\l superhet with and square wave GUlput adjustable ()'5 r-
AGC, ceramic filter. adjustable squelch. excellent volt p-p. Frequency seieciec by direct keyboard entry and
sensitivity and lots ct speaker volume, Runs on 9V with hardy continuous lune t...,ing knob. Crystal controlled
battery. Great tor air shows or just hanginll around the accuracy of 10 ppm and two memories for lapid frequency
anportt New 3O-page manual details pilot talk. 100, Add changes. Retire that jury·rigged old generalor and treat
case Seltor "pro' iOOk. yourself to the pieasure 01 usOng a new stale-of·tr.a-art 00·
AR·1 kit.....529.95 Matchil1g case set, CAR...$14.95 550'

SG·5SQ Kil ..5199.95 OO·55OWT assembled ....$269.95

ORDERS CA L L 1-800·4 HOBBY KITS (446-2295} ORDER S ONLY
TECH/OROERIINFO (716)924·4560 FAX (71 6)924-4555

TERMS, Sal"laotion gu.ran'''''d. h . min. 1o, 10 d'Y$. 11nol plo._ ...'urn in o,igin.1 'o,m
tor rofund. Add S495 to' .n,pp;ng. nondling and in. uran. o, fo r lo,",g" 0"'0" odd 20" . lor
$U" >OOmoll. COD(U.S. onlyl ad<! S5.OO, C'dO" undo' S20 add $3.00 NYfo"doms odd 7"·.
salo. 'ax . OO-day p.'" ..o".n'yon k;' pa"s. 1.yo.. p. ". a I. bo' wa" . " 'y 0" w , ,",, un,"

' MOTO R CONTROL.L.ER .
Cootrol lhe speed and direction of flfr'I motor. Use oor SMD-l for those nice steppers you
see surplus, and oor MSC-1 tor DC motors. The stepper driver leatures variable speed, ha"
step rotation. direction and power down mode, can dril'e most any stepper malOl, Our DC

.... ,~ drilfer feahires pulse width IT'oOOJIation control anowing f,, 1molOi torque awn at
low speeds and can drive motors up to SO VDC 0 10 Amps' Add our case set

• for a protessional assembly.~'\l) SMo-I Stepper k~ $24.95 MSC·1 DCmotor kit $24.95
.. CSMO SM0-1 case $14.95 Ct.tSC M5C-1 case $14.95

1"'..--18
~.
RAMSEY ELECTRONICS, INC 793 CANNINGPARKWAY VICTORNY 14564
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amount of seismic warning.
This beacon only reacts to actual

released seismic energy and is not
per se a prediction device. Howev­
er, if a quake slowly starts releasing
energy before the major shock, the
beacon could give listeners some
fo rewarning. Many small earth­
quakes over a short period of time
(called seismic swarms) can indi-

cate an increased probabili ty
of a large , pend ing earth­
quake. Listeners can monitor
and judge for themselves how
they want to react to the seis­
mi c activi ty. Mobile users
could make a quick decision
whether to travel under the
next freeway overpass or pull
to the shoulder. I personally

consider any amount of earthquake
forewarning better than no warn­
ing!

Amateurs who live in earthquake­
prone areas could create an over­
lapping network of se ismic bea­
cons. I hope that sharing my beacon

interest in monitoring this type of
beacon. With an auxiliary receiver
at the repeater site that could detect
the subaudible tone, the repeater
could either sound a warning tone
or retransmit the beacon ' s audio .
The repeater users would get some

audible tone was added to reduce
the detection in the listener 's cir­
cuitry.) Threshold level appears to
indicate events equal to or greater
than 3.0 on the Richter scale in my
local area. Event threshold detec­
tion is typically T + 0 to 2 seconds
of delay.

Some Los Ange le s VHF and
UHF repeaters have expressed an

"Many small earthquakes
over a short period oftime

(called seismic swarms) can indicate
an increasedprobability ofa large,

pending earthquake."

ers have ever listened to a beacon?
How many of you can even copy
the CW ID? Do you know where
beacons are located and their oper­
ating parameters?

I built my Amateur Radio Beacon
primarily as a radio seismometer
that runs at 2 to 10 watts covering
the Los Angeles area on 432.350
megahertz, and thi s beacon could
be used for propagation eval­
uation. My ID cycle is set for
a 9 .5-minute intervals, but
the beacon transmits a con-
stant tone near 680 hertz that
varies proportionally to any
amount of seismic energy
sensed by a geophone sensor.
The sensor is so sensitive I
could distinguish between a
loaded or an unloaded train moving
three-fourths of a mile north of my
home.

When seismic energy is detected
that exceeds a preset threshold, a
subaudible tone is injected onto the
beacon 's signal. (This optional sub-

Explore the KENWOOD DIMENSION

TH-22AT
2 Meter

Handheld

000

TM-241A 2 Meter Mobile

KEN
TH-79A(D)

2MJ440MHz
Handheld

WARRANTY SERVICE CENTER

reaes:
l'I'ius DoNot Include Shipping.
Price and Avallabilly Subject to

Change Withoul Notice
Most Dl'1Iel'$ Shipped The SameDay

CDO'. Welcome

SEND $1.00 FOR NEW AND USED
EQUIPMENT SHEETS

FOR SERVICE INFORMATION CALL
(812) 422.Q252

MONDAY _FRIDAY

t
HAM STATION

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522
Store Hours

MON-FRI: BAM - 5PM
SAT: gAM - 3PM
CENTRAL TIME

CIRCLE 131 ON READER SERVICE CARD
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Rack Shelves

Rack Equipment

Antenna Grounding Kits

Tower Mounted Box Kits

Dipole Hangers

Other Enclosures

1. Hi Quality 17nPH
stainless steel whip.
2 . T illa ble secuon ...ith
r ubb e r ga s k e t and
stainless steel r etention
spring
3 . Dielectric low-loss
"ZYTEL" insula to r w ith
bra ss inser t soldered at
t he coil
4 . High "Q" air wound
coil for low dielectric loss
S . HiAh ,"'ol taAe ceramic
capaci to r fo r a perfect
impedan ce matching
6 . G old p la ted b r a ss
cent e r pi n w if h low
dielectr-ic 1t>S~ "TEFI.ON
insu la to r
7 . Sili l,o ne rubber gasket
a nd O -Ring for a p erfect
wa terproofi nA

An innovative a pproach has been taken in
the construction of the base impedance
matching transfermers. This new process
resul ts in wr)' high and previously
u natta inable unit to unit prectston.
Par ticular attention has erso been paid to
t h e (Jln' male an tenna mou nting
con nector which uses a gold-plated center
pin, " TEFLO:'ll"''' insula tion and a rubber
weather seal for hi-performance a nd
protectio n from the elements. All Sirio
UP Antennas are factory adjusted and no
additional tuning is normally required.

Small sheets Aluminum and Brass
UHF I VHF Antenna Parts

S~e~i4 ~
Charles Byers K3IWK

5120 Harmony Grove Road· Dover, PA 17315
Phone 717 · 292-4901

Between 6PM and 9:30PM EST. Eves.

CIRCLE 222 ON READER SERVICE CARD

Chassis Kits

Cabinet Kits

Assembled Cabinets

Slope Box Kits

UHF & VHF Antenna

Power Divider Kits
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Smart--.....,
Battery
Charger

L

Si rio ha s designed the ne w HI
PERi"ORM ANCE line for the discriminating
Radio Amateur. These a ntennas are the veT)'
best available In terms of material q uality. hl­
tech design and maximum performance. The
result of years of experience and technologica l
research by Sirio! All models are fabricated
with the ver-y best materia ls a va tla ble to
gua r a n tee ma xi mu m st re ngt h a nd b est
perfor mance. Year after year, Sirio whips are
very nesible and incorporate a custom
ind ination system that a llows them to be tilted
to 90° withou t the use of key's or specia l tools.

JUN 87 QST

~ .

-...::.,~"!:.,..
BY WARR EN DION N1BBH

Sell your products in 73 Amateur Radio Today.

Call (800) 274-7373.

FDA G EL·C EL LS or L EAD ACtO BATTERIES.
f ..lutes: Prectsron temperature "aelling vO lla\le
refe ren ce 8. t hree mode charg ing sequence.
St anda,d k it is for 12V @ 1/2 or 1 Amp, user
selectable. Can be con nected to th e battery
lndetlnately, Will not overcharge. Weii hs 2 pounds
and measures 4 · W x 5 '1, "0 x 2'10 H. Finished
enclosure included in kit.

Complete KitOnly $59.95
Assembled & Tested $79.95

CA Residents add 7.75% salse rax. S&H: $5.00
(insured). Foreign orders add 20%. Formom infa

arprice IiSI; sand /e()al siztJ SASE (55e) Ia:

, A'A Engineering ":.:...,~"'~1
2521 W.18 PaI"""K . Anahe im, CA 92601

(714) 1'52-2114 · FAX : (714) 952·3280
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$4995
Built & tuned only

CIRCLE 11 ON READER SERVICE CARD

TRANSEL
~ 1ECHNOLOGIES

, MAD E IN USA

123 East South Street
Ha rvey s bu rg , Oh 4 5 0 32

1-8 0 0-8 2 9 -8 321

P.O. 80X21145 • WACO, TX 76702

* QlJALlTY * SEHl'lCE
* PHI£'E

WE'VE GOT IT AU!

With it's new and improved design
it will not on ly test your radar
detector... BUT it's tuned to the
amateur radio band.
• Wh ile out on Americas highways

personally test yours and your
fellow travelers radar detectors.

The "ZAPPER II" is a 10.450 GHz
to 10.550 CW oscillator. It has a
code key jack installed for those
who want to send Morse code.

PHONE 817-848-4435
FAX 817-848-4209

¥ ¥

Our Bandpass-Reject~;
Duplexers with our 0I ' ~ .';~
patented Bp8r __

Circuit! Filters :i-
provide superior
performance. . .
especially at
close frequency
separation.

'A'f/IMS.O/NA\
PRODUCTS, INC.
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Geophone Mounting Fixture
design will initiate an interest in
other beacon operators to modify
existing beacons or install the ir
own beacon for public safety. One
result would be that in the near fu­
ture an amateur could go anywhere
on the West Coast and monitor
seismic activity.

Construction
When possible, I used estab­

lished kits and circuits for this bea­
con. Figure 1 shows the design of
the system. The actual control in­
terface has been omitted from this
article as the beacon control opera­
tor could control the beacon in
many different ways.

Removing the 432-MHz signal
from the various power supply and
signal lines can be quite a
headache. Using ferrite beads ,
feed- through capacitors, shielded
cables, and grounding methods,
and experimenting with by-pass
capacitors can minimize the RFI
problem. There is no sure and fast
method. However, the geophone
amplifier, audio, ID, PL, and tim­
ing circuits (Figures 2-7) cannot
be in the same RF-tight box as the
transmitter or power amplifier
module!

Threaded Pipe End Cap .,.

•
(both ends)

Large 3-lb. )-
coffee can

Geophone

.. ,

Cement filled - -+->0

Two-Wire Shielded Cable

..
'..'.
.: i

.:.

Figure 7. Geophone Mounting Fixture.

The total weight of the fixture is about 16 lbs. A small piece of foam
rubber is placed in the bottom of the pipe. A wooden dowel is carefully
measured and placed on top of the geophone to the top of the pipe end.
The gcophonc is now firmly held in place. Silicon caulking is placed at
the wire exit to make a moisture-tight fixture.

(copyright) 1991 Kuby Kommunications, Rowland Hts., CA

(805) 497-4620
(714) 998-3021
(713) 939-9700
(619) 744-0728
(818) 34 1-8833

(706) 664-7817

$3.79
$0.69
$0.33
$44.95

N6JSX Seismic Beacon--Purchased Equipment List
Hamtronics TA451 UHF Transmitter 12-VDC Kit $99.00 (716) 392-9430
Crystal 432.350 MHz $12.00
Crystal Oven $30.00
A16 RF Tight Box $30.00
Au1ocode ATS IDer 12-VDC Programmed N6JSXIB $79.50
Communications Specialists SS-32 12VDC $29.95
Oye Geospace GS·11D-1C 4.5-Hz vert. geophone $56.00
RF Parts Co. S-AU4 Power Amp 12VDC $75.00
Unicorn Electronics-various ICs & diodes
XR-2206 Mono Function Gen
4538 Prec Mono Multivib
LM-324 Quad Op-Amp
Norcon Engineering TD16 Controller 12·VDC Kit

Threaded Pipe End Cap
Adjustments

The various circuit adjustments
are rather straightforward. Adjust­
ments are set for the best audio
quality and your seismic energy
sensitivity preference. The thresh­
old trip point is set for the PL tone
activation. The time delay adjust is
to help eliminate false tripping of
the PL tone activation.

Hamtronics transmitters can run
continuously at 2 watts of power
but still get quite warm, so I
recommend a small cooling fan.
To eliminate this fan requirement,
I run the Hamtronics transmitter
at about 1 watt. The nearly I-watt
signal is further attenuated
and used as an exciter into a S­
AU4 PA brick. The power on the
PA board is capable of 15 watts,
but is set to run at a cool 10 watts.
The power amplifier is an optional
item, which is a matter of personal
preference. iii
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Number 10 on your Feedback card

Senior Citizens Upgrade

by Hal (Doc) Goodman W3UWH

O
n October 29, 1948, I received
my ha m lice nse . A fe w years
late r I was able to earn my Gen ­

era l Cl as s li c en se . It was no t u n t il
November 1994 that I finally upgraded
to Advanced C lass and Jan uary 1995
that I earned my Extra C lass ticket. It
took two tries to pass the code. T he firs t
time the arthri tis in my hands slowed
me down too much.

M uch to my surprise, my new Extra
C lass license arrived by mail within a
week. Not only did I receive the usual
wa llet-s ized license, but I also recei ved
a bcautifu l 5 by 7 inc h copy suita ble for
framin g .

I im m e d iat e ly got o n the
phone to ARR L and made ar­
rangements to get my volunteer
examiner 's credentia ls. Havi ng
st u d ie d the m anual an d a n ­
swere d all th e qu e stion s , I
mail ed the pac ket back to th e
ARRL. They never tol d me, but
I th ink I got a ll the ques tions
right. Several weeks later. I re-
ceived by ma il my shiny ne w badge
with its impress ive red lettering identi­
fying me as an Extra C lass volunteer
examiner.

Since that time I have had the priv i­
lege of taking parr, with a large group
o f vol unteer examiners . in several test­
ing sessions. And it is a privi lege to be
able 10 share in the joy when someone
gets hi s o r he r fi rs t lice nse o r. after
much effort. is finally able to upgrade .
A t one session, while waiting for the
testi ng to begin. I was abl e 10 help a
newly mi nted Tech-p lus make his first
CW contact using the club station. I sat
next to hi m and co pied the incom ing
code with him so he could relax and not
worry about missing anythi ng. I helped
him figure out what to rep ly with and
whe n h e sho u ld repeal things, such
as RST and name . When it was all over,
I fe lt li ke an ol d pro and he fe ll like
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he was fin ally a real ham,
At the last testing session [ partici pat­

ed in the testing o f a 13-year-o ld hoy
who ble w the lid off the exam. He got
100% on his code test and 100% o n his
writte n e xam. Th is was not a Novice
exam. He ble w the l id off the E xt ra
Class exam !

In talking with other o ld hands li ke
m yself who have reached reti remen t
age and now have time to apprec iate
ham rad io , I kept urgi ng them to up­
grade. I informed them of all the fu n
they could have as a volunteer examin­
er. I told them how good it felt. when
working the Maritime Net, to be able to

go down to 150 and fi nd an open spot
to run a phone patc h witho ut all the
usual interference . The more I ta lked ,
the more they all seemed just to get q ui­
e t and lose interest in the conversation.
W he n I q ue sti o ned the m abou t why
they we re n' t interested, their answers
surprised me .

T hey believe that afte r thirty, forty,
fifty, or more years as hams who have
done th ings r ight a nd ha ve no v io la­
tio ns, thcy o ug ht automatically to be
given an upgrade . Now yo u should un­
derstand that these are ham s who got
Class " B" licenses or. in a fe w cases,
Genera l C lass licenses before half the
current hams we re born . T hey, fo r the
mos t part. have lived very success ful
lives both personally and profess ional ­
ly, T hey were not the type of peop le
who had lo st in teres t in li fe or their
hobhy.
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WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC-200 fil m
using any plain paper copier

• Iron film on to copper clad board
• Peel ofT film and etch

convenient S 1/2 x 11 size
With Complete Instructions

SATISFACI10N GUARANTEED
5 Sheets for $4.95 10 Sheets only $6.95

add $2.00 postage

Th e MEADOWLAKE Corp.
Dept. J • PO Box 1555· Oneco, FL 34264
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MAKE CIRCUIT BOARDS
THE NEW. EASY WAY

Earn up to. . 0$60 an hour,_ , ~2 (0' : and more!
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"'rf~ ' :fJJ ' Learn at home in spare t ime.
... --,.::, - Noprevious experience neededl

No costly school. No commu ti ng to class.
The Original Home-Study cou rse prepares
you fo r the " FCC Co m me rcial Radi o­
telephone License." This valuable license is
yOUT professional "ticket" to thousands of
exciting jobs in Com municatio ns, Radio­
TV, Microwave, Maritime, Radar, Avionics
and more.. .even start your own busines s!
You don't need a college degree to qualify.
but you do need an FCC Licen se.
No Ne e d to Quit Your Job or Go To SChool
This proven course is easy. fast and low
cost! GUARANTEED PASS- You get your
FCC License or money refun ded. Send for
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I NAME I
I AOORESS :

L~~ ~~~ __ ~: __ ~

Factory Authorized Dealer & Serv ice For

KENWOOD
YAESU
ICOM

5730 Mobud • San Antonio, TX 78238
(210) 680--6110 FAX (2tD) 647--8007

••••••••

"Receiving my Extra mti.\fied one HI
my lifelong dreams!" BT Oklahoma City

Thous~ nds have u.ed our S(;ient ific a!,!,roach to ~~I

their liek~ls. FAST. Imag ine )"ou r.;d f enj o)" in~

eHI)' a sp~cl of amaleur radio! Surpri,e EVER\'_
o... r wilh ~' o u r new I,ower! Smash Ihrough
stuhhorn plaruus like buller. \"our amal.ing COUNt'

n"..· conta in. SIX ca. ""tt<'!' , " ;,ual imag.. card. and
a t""hnique jammed man ual. Ju.1 \42 .9 ~ l,lus
\~. 9~. pih. 10 WARL, 38221 Oese rt G ......n. Dr. W. _
Palm Oeserl, CA, 92260 or info 1-800-782-4869.
You can'llose! Folio..' Ih.. . imple step• . illU muSI
succ..ed or relurn kil "'ilhin 90 da~'. fo r a no
q uestions asked refund! Ordt'r ~'ours today. V/MC
ASK FOR CODE Q UICK ~ I 07 leA .dd SJ.22 Tn )

"De.. n ,. Wh.,I«. "To '" ,. , u' p, i... "ilh in 8 hou" I ,0 ,ld
, upy 10 WPM! I i nmp,d nn Ih, .i, n,jn~ , ou, 'l· <ttm , nd

.rt" no,htr 8 h" I I" nod '"l',, 11 . 117 WP"I , Nn pl....n. !
[" nuld hi hi " , , nd ·ou, ' oduCI..... I T P..k<. CO

SAllS AMATEUR RADIO Sf/lVl('f:

T.J.Antenna Company
Antennas for Hams by Hams
P'!lSEmIS the all Band Motorizad Remo!e tuned Mobile Atttenna.".

L ~

r----------------------------~

Call Us For
I Great Prices & Great Service,,
I TO ll FilEt ORDE R LINE 1 .'00.3"'~1 4 4

eoo....n..' U S " " "

tions on radio etiquette, rules and regu­
lations, basic radio theory (not nands
and nors and polar coordinates), contri­
butions of ham radio to publie safety
and well being, the history of ham ra­
dio, and so forth.

I am not suggesting that the test be so
superficial and easy that it doesn't re­
quire any study. It should be reasonably
difficu lt enough that it allows the se­
niors to feci as if they really earned the
upgrade , such as thro ug h drawing
schematics and designing circuits. The
exam could be challenging without ask­
ing them to do high-level math.

I was talking to a Norwegian station a
little while ago . He told me that in order
for him to get his Extra Class license,
which inciden tally has more privileges
than an American Extra Class, he had to
pass a 12-wpm code test and a written
exam that is the equivalent of our Gen­
eral Class exam.

This may sound like sour grapes ;
however, if the rest of the world is will­
ing to give their hams a break, we could
at least be more understanding of our
ow n old-timers. Experience, etiquette ,
patience, understanding , and wisdom
generally come with age. New math,
however, is for youngsters . You will
never be able to convince these "old
dogs" that they can learn new math.

What is needed is for us to start a
campaign to benefit o ur sen ior hams.
We should be exploring ways to cooper­
ate with the FCC in designing a Senior
C itizens Advanced Grade test. And if
that works out, even an Extra Class ex­
am that still requires 20-wpm code but
docs not require learning new math.

As a VE, I am involved in administer­
ing and scoring all levels o f written tests
as well as all levels of code proficiency.
It would not be any burden to add one
or two additional written tests. I am sure
that my fellow YEs share my feeling.
The sheer pleasure of seeing some old­
timer upgrade is no less than watching a
youngster getting his first license.

The purpose of our hobby is not j ust
enjoyment. We are here to perform
public service in times of need . Who
better to reward than those who have for
years faithfully performed public ser­
vices and helped ham rad io gain its
goad reputation?

I would like my fellow hams to start a
dialogue. Writc in, fax , get on the air,
and discuss the idea of a senior citizen
upgrade. If I am wrong and most hams
don ' t favor the idea, so be it. If I am
right, then let's get the ball rolling while
many of our senior hams are still around
to take advantage ofthe upgrade. iii
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Number 11 on your Feedback card

QRP Mini-Tun e r
A neat little addition to your rig.

by Mark L. Meyer

Figure J. QRP Antenna Tuner.
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but any value from 150 to 250 pF is suit­
able. I had the ISO pF units , so I used
them. On the output side, I paralleled a
variable C2 with a 36 pF capacitor to in­
crease the loading slightly. This will not
be necessary if you use a 200--250 pF
unit.

When winding the toroids , space the
winding out over about 3/4 of the core.
When you come to a tap turn , tw ist a
small loop in thc wire and thcn keep on
winding. When yo u have th e entire
winding on, you can use some Duco ce­
ment, Q-dopc, or epoxy to help keep the
winding in place . Scrape the insulation
off the end wires and off the loops you
place for taps and you 're ready to hook
things up.

If you use fairly stiff wires to connect
to the taps, and if you allow room, you
can mount the toroids hanging in air off
the switch taps. Thin strips of copper or
solder-saturated solder wick can be used
as wide , flat conductors to connect to the
capacitors and connectors to keep stray
inductance down for better high-frequcn­
cy performance.

With a "T" match, more than one set­
ting of the controls can be found that will
minimize the SWR. The correct setting
to use is the one that maximizes the C2's
capacitance. This will insure the most ef­
ficient operation. To tune up, select a tap
setting, set C l and C2 to mid-range, and
then peak a received signal. Then apply
low power, and tune C I and C2 for mini­
mum SWR indication. Try to find a tap
number that will result in the maximum
C2 capacitance. Experiment.

I have my unit built into a home-brew
20-40-80 rueter tran scei ver. With most
antennas I find that I generally have the
inductor tap set at 3 for 20 meter opera­
tion, 6 for 40 meters, and 8 for 80 meters .

With thi s antenna tun er you can use
any of the SWR-ind icating meters de­
signed for low power. I find the one de­
signed by G4ZNQ to be about the best.
This bridge circuit can be found in Doug
DeMaw's WJFB 's Design Notebook.

This little tuner win be a great addition
to your QRP arsenal. II

OUTPUT
(To Antenna
Connector)

lion

OT SLIDE OR ROTARY
r RS 275-1386 (2 pee. used)

BYPASS 0
51 B

0>---<0

Small Parts, Ocean State, and many oth­
ers . The switches specified are light-duty
Radio Shack units.

The variable capacitors are the APC
type that can be panel mounted with the
rotor and stato r bot h in sulated above
ground. Almost any variable will work
as long as you remember that however
you construct your unit, neither rotor nor
stator can be grounded . You don 't have
to worry about the plate spacing if you
operate at QRP levels . Many of these
can be found in the junk box and ham­
fests. or you can orde r them from Dan's
Small Parts . APe types do require an in­
sulated knob to protect you from getting
"bit" by RF.

In Figure 1, the diagram specifi cs 150
pF for the variable capacitors C I and C2,
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o BYPASS

51A

0010
INPUT I
(From SWR
Bridge)

H
ave you ever wished for a physi­
cally sma ll antenna tuner for
yo ur po rtab le ope ra tions or

maybe to build into your next rig? Here
is one that will fit the bill.

There is nothing new about the circuit.
This is the old familiar "T" match circuit
that has been around for years. The fea­
ture that will catch your attention is that
this design uses toroids for the inductors.
Inductors wound on toroidal cores con­
centrate the field within the core. They
also pack plenty of inductance into a
small package. This allows you to com­
pac t the design without loss of perfor­
mance.

All the parts are easily obtained. The
toroid cores arc the garden variety avail­
ab le from Palomar, Amidon , Da n 's
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Ramsey Electronics
793 Canning Parkway
Victor, NY 14564·8924

Price class: $349.95 (kit)
5429.95 (wired and tested)

Numbel' 12 on your Feedb<K:k card

73 Review
by Peter II. Putman KT1H

The R a m s e y Electronics
SX·2 0 QRP SSB/CW
20m Tra n s c e iv e r
A QRP powerhouse.

Yes, mars right ... another
CRP og for 20 meters. Boy,

irs getting harder to nip through
73 these days without coming
across an advertisement or re­
view for transceivers like meee.
Build-it·yourself CRP rigs for 20
rn. 40 m. and other bands are
abo ut as hot as poqs , O. J.
simpson . and sport utility vehi­
cles! But the SX-20 isn't really
"jus t ano ther CRP rig ," what
with features like direct digital
synthesis (DDS) . dua l VFOs,
AIT, built-in iambic keyer, three
different tuning speeds. WWV
coverage, and a pretty versatile
CW filler. And it's all yours for
about $350 and a cou ple o f
weekends of your time.

When I first saw the SX-20 at Dayton '94, I
was impressed with its compact size, one­
piece board construction, and range of fea­
tures. It was only a matter of time berore I
persuaded John Ramsey to send one down
10( a build-up and evaluation. And my timing
was perfect: While SX-20s had previously
been shipped. wired. and tested, the kit ver­
sions were just being released, meaning I'd
have a chance to debug the manual during
construction.

Specifications

The design behind the SX·20 is pretty
clever. packing a lot of features into a 9.5"W x
3TH x 9"0 case weighing all 01 5 pounds
(see Figure 1). It makes extensive use of LSI
chips for all active signal processing. and tun­
ing adjustments are kept to a minimum. Fre­
quency coverage is from 14.0 to 14.5 MHz on
receive and 14.0 to 14.35 MHz on transmit.
using either 10-Hz, l OO-Hz, or 1-kHz steps.

The output stage uses a pair of P3055 E
power MOSFETs. and maximum power out­
put is spec'ec at 10 watts, though you can
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adjust this down to under 1 watt using the
ALC control for true-blue CAP operation. Re­
ceiver sensitivity is claimed to be less than
.25 IlV to- 10 dB SIN, and selectivity in stan­
dard SSB mode is -6 dB :> 2.3 kHz and -60
dB < 4.0 kHz. But enough numbers! Let's
take a look inside the 5X-2O and see what
makes it tick.

How It Works

Th e he art o f the SX-20 is a Harr is
HSP451 02 chip , working as a direct digital
synthesizer. DDS circuits have become quite
popular in contemporary transceiver designs,
owing to a combination of reasonable cost,
compact size, and accuracy. It outputs LO
frequencies between 7.5 and 8.5 MHz, which
are mixed wiltl the incoming 20 meier signals
in an NE602A mixer chip to the first IF of
6.143 MHz. Additional fillering is provided by
a six-pole, 2.5-kHz crystal filter before the
signal is sent to a CA1350P IF amplifier. An­
other NE602A mixer works with the second
LO at 6.1 415 MHz and a CWtSSB frequency
offset circuit to provide signals for the LM324

audio amplifier.
In transmit mode. incoming

audio signa ls are ampli fied a
couple of t imes and fed to a
MC1496 balanced modula torl
mixer ci rcui t . The suppressed
carrier 6.1415 MHz signal from
this chip is then sent through
the same six-pole crystal filter
from belore and into an NE602
mixer, which combines this sig­
nal with the same 7.5· to 8.5­
MHz DDS frequencies to pro­
duce the final 20 meter signal.
Additional ba ndpass filtering
cleans up the AF before it gets
to the 2N3866 pre -d rive r.
P3055E driver, and the final out­
put stage.

The "brains" of the circuit (as
Ramsey likes to call it) is a member of the
popular Motorola 68HC05~series rtucrocon­
troller family. Working with a handful 01 other
components. including an inverter and shift
register, this processor controls front panel
displays, interprets switch closures from the
front panel membrane keyboard, and selects
me various TXlAX, Iilter, and mode states.

While there are quite a lew bipolar transis­
tors scattered throughout the ci rcuit , they're
all either 228256 PNP or 2N3904 NPN de­
vices that perform very simple functions-in
fact. most of me time they're just working as
switches or low-level amplifiers. This is ooe 01
the reasons there are so few circuits to tune
in the SX-20, and why the kit is so reasonably
priced-none of the components used is thai
exotic and costly. Even 1I1e 68HC05 micro is
available in abundant quantities and itera­
tions.

Human interfaces to the SX-20 (let's not
forget thosel] include a main tuning control,
microphone gain control , volume control. a
standard eight-pin rracroonooe connector that
works wiltl Ramsey's mikes or any ICOM mi-



Specif icat ions
RAMSEY ELECTRONICS SX-20 20 METER TRANSCEIVER:

crophone, and membrane-button controls for
TU NING SPEED, DIAL LOCK, RIT, MODE,
KEYER, AITENUATOR, AGC FAST/SLOW,
VFO AlB, and WWv. The display is made up
of eight-segm ent, red, alphanumeric LE Os
(you were expecting LCDs?) that read to 10­
Hz resolution; an eight-step LED S-meter and
headphone jack round out the front panel.

Rear-panel connections are kept to a mini­
mum: a standard SO- 239 UHF jack for the
antenna, stereo phone jack for your CW key,
and a 2.5 mm power jack fo r connection to
12- 14 volts. I should add that I'm not thri lled
with the use of that particular power plug, as
they slide out of the jacks quite easily. My
suggestion wou ld be to go to a Molex or other
locking connector.

Other controls are provided for calibrating
the S-meter, setting the sroetone level when
transmilling CW, selling the CW l X/RX cycle
delay, and controlling power output. But you' ll
need to remove the cover to adjust them.
Considering that CW delay and sidetone lev­
els are ofte n adj usted to suit the operating
circumsta nces, I think it would be smart of
Ramsey to relocate these controls and pro­
vide access to them either through the side or
top of the transceiver.

Putting It Together

Ramsey has always done a first-rate job of
packaging up their kits , and the SX-20 is no
exception . There are eight different sub­
assemblies to put together, and individual
bags with all the parts for each are clearly
identified. Good thing, too, as there are near­
ly 600 individual components in the kit (not in­
cluding the optional CW filter)! But mistakes
can happen; my particular kit was missing the
microcontroller and DDS chips, which were
promptly shipped via express mail after a call
to Rochester.

If you rea d the man ual care fully, you
should have littl e d ifficulty in getting each
stage of the SX-20 up and running. Each
section opens with a discussion of the theory
and operation of that circuit, followed by a
detailed parts list and parts overlay. Three
schematics and two large overlays a re
also provided with views of the main board
and front panel, so loca ting parts is a quick
job.

In addition, both the front panel and main
PC boards have part numbers and locations
screened right on them; thus, if you install
something backwards , blame that guy in the
mirror! (Hint: When first selling up my work
area , I usually spread out sheets of white pa­
per to sort the various parts on. It is consider­
ably easier to spot small capacitors, diodes,
and resistors this way.)

The SX·20 instruction manual contains the
usual detailed instructions , check-your-work
boxes, and off-the-wall Ramsey wit. (The
jokes and puns are especially effective during
a 3 am buildin g sessron.j At the end of each
chapter, you solder up a lew wires, apply
power, and check to see if that particular cir­
cuit is functional. If not, some troubleshooting
hints are provided so you can back up and
recheck your work.

Fun and Games

Probably the trickiest part of the project is
the front panel assembly, which uses 21 dil­
ferent LEOs for indicators. Because the front
panel itself is a membrane keyboa rd , you
must take care must when soldering in the
LEOs to avoid pressing too hard against the
panel and damaging it. What you actually do
is insert all the LEOs in their holes, attach the
panel, and lilt everything upside down. The
LEOs will just touch the membrane and you
can finish soldering and trimming leads. (Of
course , I managed to put one LED in back­
wards!)

Another tricky job involves winding the var­
ious transformers between the predriver and
driver stages, driver and finals, and final out­
put. These are turns of #24 enamel on large
ferri te cores which have been pre-drilled .
While winding the turns isn't hard in itself ,
there have been problems with sharp edges
on the core holes that have actually nicked
the wire. Since the cores are made of a con­
ductive material, it's possible that the 13.8
volt supply could be shorted , or that turns
could be shorted to themselves. (This hap­
pened to me.) Tom Hodge of Ramsey ad­
vised me that they are now checking these
cores under magnifying glasses to make sure
they're deburred.

More fun stuff: While testing the front pan­
el, I inadvertently installed one of the Relliflex
cables into the wrong side of the connector.
After talking to the folks at Ramsey and real­
izing my error, I inserted it the correct way­
and nothing happened! When I first installed
the cable incorrectly, it ' dimpled" the silver
lingers enough so they wouldn't make con­
tact. Rubbing them gently with a pencil eraser
cured the problem.

Here's another change for the better: Dur­
ing testing of each stage of the SX-20 , the
manual requires you to solder up volume
control, power, and speaker wires, then des ­
older them so you can proceed with the next
assembly and be able to flip the board over
and back. Current kit versions now use molex
connectors to eliminate these steps and re­
lieve wire stress.

While these may sound like an annoying

Price:

Frequency Coverage:

Power Requirements:

Output Power:
Spurious Emissions:
Sensitivity:
Selectivity:

Spurious Rejection:
Audio Output Power:
Oimensions:
Weight:

series of minor problems, I can assure you
they are quite common when debugging a kit
and in every case were easily fixed (especial­
ly problems caused by my careless assem­
bly!); nor did they slow me down much , as I
was still able to test all of the stages of the rig
to make sure things were working. When I hit
a real stumper, Tom Hodge was able to come
up with a good answer in short order.

By now, you may be wondering how long it
will take to assemble an SX-20. I like to build
at odd hours and work pretty quickly, but my
conservative guess is probably four or five
nights, with plenty of breaks to check your
work and stretch. And you don 't need much
in the way of tools, either: a 25W to 40W sol­
dering iron , diagonal cullers, small pliers, and
wire strippers will suffice for board assembly.
A magnifying worklamp is a real help.

Alignment

Tuning up the SX-20 is a fairly quick proce­
dure, and using some rudimentary test equip­
ment makes it go a lot faster. The receiver
can be aligned with a strong on-air signal, but
I used my time-tested HP608F signal genera­
tor, since it isn't affected by sunspots! Ram­
sey provides th eir universal ' d iddle stick"
plastic alignment tool , which is used to peak
up about nine different transformers for maxi­
mum signal. The calibrated generator also
makes it easier to set the S-meter correctly,
but you could also do this by comparing sig­
nals to a calibrated reading on another rig.

On transmit, a frequency counter is a must
to set th e local oscillators to 6. 143 and
6.1415 MHz. I suggest letting the radio warm
up and sit for about 15 minutes before mak­
ing th is adjustment. You'll need a VOM or
FETVOM to set the idling current for the driv­
er and fina ls , and this setting will change
slightly as the FETs warm up. Make sure you
hook up a good 50-ohm dummy load (or an­
tenna, if you haven't anything else to use)
during this step . II you have access to an ac­
curate wattmeter, you can set the power out­
put down as low as 1 wall and as high as 12
watts by adjusting the ALC control.

When you first turn on the SX-20, it signals
"r in CW and the numbers "7" and "3" march

$349.95 in kit form
$429.95 wired and tested
Receive 14.0- 14.5 MHz in to-Hz steps
WWV @ 15.000 MHz
Transmit 14.0- 14.35 MHz in 10-Hz steps
13.8 VOC (11.8 to 15.8 VOC)
Transmit: 5.0 A
Receive: 500 mA
10 Watts PEP
> 50 dB below peak power
< 0.25 uv for 10 dB SIN
·6 dB > 2.3 kHz
·60 dB < 4.0 kHz
> 70dB
>2.6 W @ 10% distortion across 8 ohms
9.5' (W) x 3.7' (H) x 9.0· (0)
sne.
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along the screen; this is part of the boot-up
test on the rmcrccontroner. The display will
then tum to 14.225.00 MHz (14.125.00 MHz
on VFO B) and you'H be in business. Ramsey
sent along the optional CW switched-capaci­
tor filter kit, which comes from the factory set
at 700 Hz bandwidth. I switched it to 500 Hz
by resoldering a few jumpers, plugged it in,
and got on the air in short order.

Conclusions

The SX-20 is definitely not for the first-time
kit builder, but if you've logged a few hours 00

your soldering iron and are used to ~stuffing

boards," it's a fun kit to put together and YOU' ll
be very pleased with the perfonnance of the
radio for the price. Its size lends itself well
to suitcase or backpack operation, and
there's any number of small antenna designs
that work nicely with it. By the way, for you
40 meter enthusiasts, Ramsey is now consid­
ering brewing up an SX-40. Perhaps we'll
get lucky and also see versions for 15 and
10 meters! .II

On the Air

The SX-20 compared favorably to my IC­
751A in just about every instance, except
when signals stronger than about S7 were re­
ceived. In this case, the audio quality seemed
a bit harsh, as if the wavefonn was flat-top­
ping a bit, and this applied regardless of
whether the AGe was set to fast or slow.
Sensitivity measurements for 10 dB SIN are
pretty much as claimed , and I measured Sl
with 4 IJV of signal applied at 14.225 MHz.
The SOD-Hz ew filter works as well as my IC­
751A, with very little ringing.

In transmit mode, I had some trouble get­
ting much output with my standard ICOM m0­

bile microphone. Switching to an SM-8 mike
and cranking the gain up almost all the way
produced better results, but it took some re­
working of the preamplifier stages, as men­
tioned earlier. I also substituted the stock
Ramsey hand-held mike and got the same
results, so you'll probably want to run the MIC
GAIN control about 75% open.

The CW keyer speed is set by plugging in
an iambic padd le , pushing the KEYER
SPEED button, and sending dashes or dots
while rotating the main tuning knob. Keyer
speed can be set from a wpm (basically carri­
er on) to 30 wpm, but I should point out the
key is also active in SSB mode. Tapping it
won't send ew but will switch the rig into
transmit mode; so watch those elbowsl

Received signal reports were good in SSB
mode, comparable to my ICOM setup with a
hand-held microphone. On CW, the keying is
very smooth, although it sounded not entirely
free of clicks. I'd like to see the folks at Ram­
sey get rid of the T/R relay and use PIN
diodes for switching , thereby allowing full
break-in operation . You'll also want to tweak
the ew sidetone a few times, since I found
that a good setting for the internal speaker
was too loud with headphones. Ramsey is
now shipping a slightly large r tuning knob
with a finger recess, which makes rapid fre­
quency excursions easier.
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hondheldrodios. theHRC.10 Squelch (OVOS''' ), talam­
conveo1sa siogleordual·band atry tooes. and private voce
radio into a full fealured sim- mail slot. $299
pie, or duple, repeate, sys- Phone 8Otl-5ti6·2788 A
tem,Key teaturesoltheHRC- FAX 406-438-6027 :.' ....

CIRCLE 89 ON READER SERVICE CAIlD

CIRCLE 89 ON READER SERVICE CAFlD

..~ ".... "",",,0_, v'..~

.......... ''0 " " - ' " ,,, • .....,. """'" ...,,,, - ' . (fi):'l~1'
~ _o , _ _ .. U--iJ9 f)....""""' .
Col ,~" .,.... .... .......",,~.. "'_ w , ,, ~ •~ _.".'''''*''' ,"".._ ........, __,,,,,,,00_. """"" P1,"" .._

~ . .. '" " . " •• , "'" ' '" ,~. .... ,,, ". ..I'.k ... ..... ...~ .. _,......«~".....,......,
CO''' 1'1<0-. ~""""" "" .....""''''''• . -.. _ """" ,,' ..._. '"-""'.. "~ ", , """,,, _" "',.....
." •. j _ . ......'" """""" ~ ". ''-''''0<''''''' ,._ .. _ _,.""",, """,~ _. lo>-_ .wn ......' ,.",., ........ ,,".. . , . ..
U.S.A

$19~'h
2 for $36 .00 I

Nearly complete case lor SCSI device ,
InclUdes 40 walt power supply
(5 voc @3 amps.

12 voc @ 2 amps) "

with cooling fan , ~~~~~(~Jpower switch ,
fuse holder. ~:::::~~
LEO socket
power input
receptacle,
two standard 50 pin ­
SCSI interlace jacks. molex-type power connec­
tors. interior cable with 50 pin socket connector
and interior mounting rails, Front face plate is
an aftermarket piece thai doesn 't quite go with
the bo x but serves the purpose pret ty well.
Absent trom the case is the switch in back which
spec ifies the device's pos ition in the cha in, This
can be eas ily bypassed with a few 0.1'" shorting
jumpers. Also not included is a standard IEC
power cord, Off·white case
is 14,25" X 7.38" X 3.26"
and has a lolding handle
for easy carrying
CAU SCSI-1

MAIL ORDERS TO:

ALL ELECTRO~ICS

CORPORATION
P.O. Box 567

Van Nuys, CA 91408

~ FAX (818)781·2653
E-Mail allcorp @allcorp.com

SPST mercury tilt switch .
Glass bulb is 025 "dia. X

0,67" long, Circu it is closed in
vert ical pos ition . Rated 750 rna. $1 00
CATIt MS-1 5 each

I 10 for $9.50 100 for $80.00 I
9' DUAL

AUDIO CABLE

9' shielded dual aud io cable With color coded
(red and yellow) RCA style pin 100
plugs either end . Black cab le. $ _
CAT# DCB-108 each

10 for $8.50 . 100 for $75.00
1000 for $500.00

CIRCLE 194 ON REAOER SERVICE CARD

Visit Our INTERNET Site
http ://www.allcorp.com/allcorp/

TERMS. NO MINiMUM ORDER. sn ,pp,ng""" ~andl,ng for th<t
46 co nT,renla' U.S A $5.00 P'l' 0";"'. All o..... r$ ,,,,,I"";ng AK ,
HI, PA or Ca na<!a m~,T P" Y ful l '~ll'P'ng All orders de lovered in
CALIFO RNIA "'usl ,nciOOe Iocol sta 'e '"''''" lax. Oua n""es

f-'::":C-'--;;;;;;:~I Li"""ed . NO COD. P,ices subl8CI
CALL, WRITE '0 cha nll" withOUl noh"s

FAX or E-MAIL

for our FREE
64 Page

CATALOG
Outside meU.S.A.

send $2.00 postage.

FAST SERVICE' DISCOUNT PRICES

PORTABLE SCSI CASE

MERCURY TILT SWITCH
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CHIPSWITCH
4713 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

GIVE YOUR

HR-2510 HR-2600
IJoe .,"""1m"".,., .., Ill,

"BIG RIGS"

... ELECTROMAGNETIC FIELD METER
Reduce exposure t o poten tia lly harmful

e lectromagnetic fields. AlphaLab's handhe ld TriField '"
Meier measures AC electric l ields, AC magnetic fi elds
and radio/microwave power density. Find ground fau lts,
AC current w ires or measure high -field generators w ith
the Magnetic setting (.2 _ 100 milligauSJ, 60 Hz); identify
poorly grounded or sh ielded equ ipment, high VOT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric seltlng (.5 - 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RFlmJcrowave selling (50 MHz to 3 GHz, .01 to 1
mW/cm:!:).

Elec tr ic and magnetic settings are omnidirectional,
measuring full magnitude 01 fields without the need to
reorient the meter. Price of $145 Inc ludes delivery and
one-year warranty.

A1phaLab, 1280 South 300 West , Salt Lak.e City, UT 8 4 101. Call
8 00 -769 , 3754 OR 8 01 -487-9492 fOf speedie r service or free
literature on electromagnetic radiation neertn risk. s.

",.

' '''''''' ''"' '''.'20," 101>- '""'",
. "", .... e>..

' 02 • ..,. ' . .......

· "''' ~.. G ''V
" . 01>- ,. ......

· Qoon« ~" G".

"'. 20- '0_·...., ,"'.G". ~., oo
· . ,.., " .G' OVII ..,00
"OO'_ ''''''"~ ."...

W. o' PI• • ~ I''''.m~ ""<0' 0 ..... ~....u ". ....." .' .U
"'or li,'';.'' '!l;l-D~~$ 'P~ t;s.-\ 1.800.926 .7J7.l

CIRCLE 116 ON READ ER SERVICE CARD

f .., ,, E• •, ,. B.tt~

· hil·S.f. ,....., "",,,,i·,..
• N••" ,;., " , ,,,,. ,
• & . ...."'" " ••••
• f,..u .." " '"" ." .

o-o. tt C ,....n.
• Pro"" 5i1." fin ••• ,
· Ki.~"'f O.iotfl" wi"
• fol~' i ...I."• . ,,~ ...,••.•....,."..,.•. """, .",,, ."i..
1"0... All a.K~""'" WAJ<C

CIRCLE 265 ON READER SERVICE CARD

BOOMLESS QUADS

Sell your products in 73 Amateur Radi o Tod ay.

CALL (BOO) 274-73 7 3 .

f/;....

''''.00
."s.00

.­.._ '0".._ ,n,.._ 7tI,-­.._ 0'
ComlllflttiOll

Eml/Mierowov.,,­
~~

$89.95._ .IlIoCI__
IEmI) wid _ ..... ,....

modo...,'

FLUKE MULllMETERS
t..11 .._ ......_ C"I5<_,...

........ ., " ,"'$.00
_ .. . ' ,... .00
_ ., 1' ,105 .00..­-"-"

15 DAV MO NEY BACK GUA~ANTH

ruu FAClO ~ V W"'R~"'NT V

W~ IH FO R F ~ff C ATAlO G

B&K OSCILLOSCOPES

V-212 · ,,,..,,,, """'T_ ,.,.,.,.,..,__.,._._,.__._

V ~~ . 50 ' , C",..". $ ' .069
v f>23 . 50 ' , DeI.,eO 5<0."" UQ~

V·.22 , ~OW "' , DC OIl... lQ'~

' ,422 · ,. DC OIls.. $&-t9
.·222 ·20 ' . DC OIl'" $61>5
V-%O · 6O/J"'.0<0., T,,,,," 1 l.J75
V,I\65A · 6""' ''"DT. ",IC"'_ $ ' .'4Q
v·, D60 . ,0f)I,0 Dl>al T.",," __$U,4Q
v·, D6"" . " " " DT. ,,,o.,,",__ ',.OQ.
v·' ''''~ . UlO. I OT. 0<10."",__12.12'

2'20 · :!OIJ", 0••'1..<. n89
2'25· 20W.., D..., .. S",_ l539
'54,B ·..,.,...,o...IT•..,. $7' 9
2' 60 . 8OIJ'" Oua l T•..,.. Oo..y.. S",• ..,.

0...1T;_ B... IQ04Q
2'QO · ' 00.....' T"'" T'",," Du", T"". B• •• ,

001.,00 S_ " ,37Q
"2:2A . 20....' I 2O"SJ, 5"""11. __•••

524.95

EltctroniC Tool Kil
TK·'OOO

$JU S

,
Ii - <:-. V"'"A j _ '._. _ .._. "'1 1 _ _ $~__

......_-"''''''' ..:-._--.'~O'_p'<o.,_:l5 _ ~ _
logh ",.."",~ .. ........ -_.._ - ---..-_-"'" ,..".og '"'" ",",<II ... __..._ . ...... ..__

0..00 • • """... to<""...

. 0.. """ _._ "'_no<.."''''''"

Bulant Sold, finll lron

~

..­
ByE_.

$129.00
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0""" ''' ''''' 'OO'

ELENCO OSCILLOSCOPES

DHUX SERIES
S"3JO 25M'" $oWt S· ' 345 00LIft!: 557S

S·I:l6O OOMH, S77!i

---~"""""'","',,.
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f ........ '
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LN'" 10 Build "'" Progrom
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S34. 95 lftlNU KIT

•

TtlojllIono Uno Anaiy:zo

~
K;, n ·MlOK !lU I

......_ n ·.. m ' l

•

544.95 *"2"1 ....

FM Rec eiver kit & Train ing cewse

:t-:li4 Digil ll ulllm , 1of
ax·""

$139 .00
. U ' \ OCV_

" noIo9 bo<~'"
" _~'"'i' ''II

" ,ooo ",""" co_
• C,,*,t>fICO """• '__probe

,.." ",,"'"..., ".""" '"
M.." " " • ••• ou, ,, "." .....
.~"". ".',. c,,, ,, " " , ~"" " " .' 'OM." ." • ~.,.. lI'.""'"
".'"",...."... ,".""",,,.,

STANDARD SEAlES
5- 1235 2SMHZ $325 5- 134O.wMHZ $495

5-13t15 6<lIolHZ _

AFFORDABLE · HIGH QUALITY
2 YEAR WARRANTY

-
FoOl"'"
• " 9Il L.......... I ' CAT • TV S1roc
• , ,.,y S.MIMl, . 2 - Xl • •'0 P,obt.
.X·YOP' '''''' .~Sd>t"*'c

• Ooooס'1 . T_, •F_ ~"'''' ''OO ' _'l'OCI
OIl CRT 'hN 1IIo "soof ClnOf. (5- , J6l;~

• PUo mu:h , """" _ .

l lllFM A....~
_ '....,W·'OI $20."

AM 'locI1. K"
_ AM·''''' S""

i '.""EI.nco LCR +OWl D~il.l C.paeilo"". Olgl\.J1LCA MIt"" FunellOll Generator
~ MUl1lmtt'f

I
LCIl'lt$O INror '- ,~~ ,,-

EOIll-OJB $79 eM·1m

•
$79.95 $239$175.00 $49.95 . J·lI1 D~"CD O"P'"- -, 12-'. . ......... cooo<ilo'I ' _"~" lOO'4 .~.."'.. ..- FfOq lO 4WH,

""" ·' 01 to 2D.00<l", • FIo<.t>fICO " " . 1':110I<> 0,.-_. ~ • H~ Di9" l CO ..- - • Coooo,""" .,pr .. s;no ~.T"""9'•. Puw.- -- "'.. ..' -..'" ~, Rwnp, .2 III 2MHz. F"'I en-

TfPt4. 1Or Rldio Kil.
,..;" '-'coo'"

WE Wil l NOTee UNDERSOLD CIS SALES INC
u' , \ "., .,c. , s''' rs \ O" FO>O " I ' 10 W Carpon'.. Av • W~• • I,ng IL 60090"0 ",,, ,. "
" "OBI 5 I1.CL ALL~CO ' I S ~ " " EOS FAX 70" 520 0085 ' 17" " ) , .. 0 710

'219" ·3Band- 2Element HF

796 9 ENG I NEER RD. ' 10 2
SAN DI EGO. CA 9 2111

619-565 -1319 FAX 619 -571-5909

CIRCL E 78 ON REAOER SERVICE CARD

RADIO ENGINEERS

3-4 Elements available.
Also WARe Bands. 2 meter loop FREE.

Scld world w ilU for ouu 15 yt:ll-TS.

GEM QUAD
Box 2<11 . BcMuavdn. MoYtoba. c o-coa IlOKneo

T91&phoI'l& 1·204·534.01M I'ri«o FO B. F><tory

INSURANCE
Computer & Radio Equipment

HAMSURE co verage fOfJOW5 your
equipment wherever you take it. Thefl
lrcm vehicles, earthquake, water damage
and all other haza rds inc lud ing surges.
Insure all your equipment and accessories
(except lowers and antennas but including
rotors). media and purchased software.

Low Premium Low Deductible

HAMSURE
7901 Laguna Lane

Orland Park. IL 60462

800 - 988-7702

~ Availab le only N1 me I- I
~ 48 conf'l"UOU$ $fares

DIRECTION F INDERS
a. J VECTOR- F I NDER
. . .. HAND- HELD.. I PHASE SENSE

'~ ANTENNAS FOR
- VHF DIRECTION

FI NDING . USES
ANY FM RCVR.

ARMS FOLD FOR
STORAGE .

TYPE VF -1 42 14 4-220 MH Z $139.95
TYPE VF -1 42Q LEFT- RI GHT LEOS &

AUDI O, 14 4 -220 MHZ $ 239.95
TYPE VF-1 42QM SAME AS Q MODEL

EXCEPT FREQ. 14 4-500 MHZ $289 .95
TYPE VF- 12 1Q SAME AS VF - 142Q

PLU S 1 21 . 5 MHZ ELT FREQ $379.95
CALL ABOUT HF OF, ADD $4 . 50 S/H

ATTENUATORS CA ADD TAX

CfRCLE 58 ON READeR SERVICE CARD CfRCLE 184 ON READER SERVICE CARO
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Numb8\" 13 on your Feedback card

73 Review
by Peter J. Bertini KIZJH

The Ma iore
Hi Pro R1 Repeater
A full-featured repeater at an affordable price.

Maggiore Electronic l ab
600 Westtown Road

West Chester, PA 19382
voice : (610) 436-6051

fax:(610) 436-6268
Price classes $589.00 to $1305.00

white lettering. The Rl repeater weighs only
9 pounds . Imagine your club's three 144· ,
222· , and 440-MHz repealers stacked togeth­
er in less than 12 inches of vertical rack
space! (Some space should be left between
R t repeaters for air circulation if they are
stacked.) All controls are internal and, once
set, need no further adjustment.

Peeking Inside

The steel enclosure is divided into three
RF-tight compartments (see Photo B) with
the top cover being an integral part of the

sories. The Rl requires 13.8 VDC at S amps
to prod uce 35 watts, making it an attractive
candidate lor use with alternative power
sources.

"Despite its small size you can see
from the photos that the inside of the
R1 is still 'roomy,' with ample space

for CTCSS boards, audio delay boards,
or other accessories."

shielding. Fi fteen screws secure the top cov­
er to the R1 repeater enclosure. The liberal
use of RF feedthrough capacitors help to
maintain the isolation between the computer
controller, receiver, and transmitter compart­
ments.

Despite its small size you can see from the
photos that th e ins ide of the R 1 is sti ll
"roomy," with ample space for CTCSS
boards, audio delay boards, or other acces-

Photo A. The Maggiore Hi Pro Repeater.
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tal voice clock. A digital voice readback of the
time may be supplied on demand, with IDs,
patches, voice messages, with scheduled op­
erations or through the grandfather clock tea­
lure. The day of the week, day of the month,
and month are also available as a time vari­
ab le. Another time variable is the "saluta­
tions" greeting , a friendly female voice that
gives the appropriate "good evening: "good
morning, " or "good afternoon" salutation de­
pending upon the time of day.

The fu ll-featured CAT-300 autopatch al­
lows both manual patches and quick access
to up to 25 speed dial numbers (100 speed
dial numbers in the OX.) First digit 0 or 1 long
distance lockout protection is provided. Voice

readback of the entered phone
number occurs with manua l
patch es. The patch can be run
open or closed access. The CAT
controllers meet FCC part 15 re-
qui rements and have a part 68
registration number.

You can save and recall up to
four unique repeater configura­

tions in the OX controller. This permits unique
repeater charac teristics (timers, IDs, patch
availabi lity, etc.) for special events, such as
during nets or peak traffic hours on the re­
peater. These memory files can be recalled,
modified, and/or saved manually by DTMF
entry, or scheduled to occur at preset times.

The CAT300DX offers a powerful macro
command programming structure, and up to
10 macros can be stored. Macros can be ex­
ecuted by DTMF entry, sensing a repeater
user input condition, via the scheduler, or
even by another macro. Macros can allow for
extra long voice messages by stri nging sev­
eral voice messages together, combinin g
voice messages with memory file recalls, and
controlling the user output switches, and per­
form many other functions.

Up to eight custom courtesy tones can be
programmed and saved for future use. cour-

see Maggiore Electronics integrate this prod­
uct line into their repeaters! (For those who
demand the ultimate in controllers , a match­
ing enclosure will be forthcoming to house
the CAT-1 000 for use with the At. )

The CAT-3000X

The CAT·300 repe ater controlle r has a
atz-woro vocabulary for amateur rep eater
operation. This allows the construction of
voice messages for repeater IDs or special
club announcements that are stored in a 12­
position voice message table. An optional 16­
channel Digital Voice Aecorder is also avail­
able. The CAT-300DX differs from the CAT­
300 in that a Dallas time chip is added. The

CAT-300 Dall as chip con tains only 2K of
memory; this is increased to 8K with the
Dallas time chip in the OX controller. The ad­
ditional memory allows adding many func­
tions besides the time feature alone. Memory
in both versions is nonvolatile, as the Dallas
chips contain an internal lithium battery back­
up. I think that the CAT-300DX controller of­
fers the best va lue. The CAT-30G may be
easily upgraded to a CAT-300DX at a later
date, but the cost will be higher than the ad­
vertised d ifference in price. Controller pro­
gramming is done via DTMF entry, either on
the phone line or over the air.

The CAT-300DX has additional autopatch
capacity and also a 40-position scheduler.
The scheduler allows full automation of the
repeater based on the internal clock and cal­
endar.

With the CAT-300DX you also get the digi-

Photo B. Peeking inside the R1 repeater. The R4V receiver is in the left-hand side compart­
ment; the EV1 exciter and ss-wen PA are mounted in the right-hand side compartment. The
CAT300DX contralier is in the center compartment.

"Also, the black finish on the
steel case is a good heat emitter,

which helps to dissipate
the excess heat. "

The Maggiore R4V receiver

Like the transmitter, the R4V VHF receiver
is a proven design. All coils are shielded (un­
like some competi tive offerings) . resulting in
minimal unwanted interstage coupling and
out-of-band responses. This receive r design
is totally stable. Five lightly coupled tuned
stages at the operating frequency protect the
AF and mixer stages from strong adjacent
commercial transmitters. The first IF is at
10.7 MHz. Eight poles of crystal filtering fol­
low the mixer, putting the selectivity up front.
where it belongs. The second IF operates at
455 kHz. The second LO may operate at ei­
ther 10.245 or 11.155 MHz to resolve "budie"
problems at certain frequencies. Repeater
sites bothered by strong 15-kHz
ad jacent cha nnel users may
benefit by using the optional
Murata "E" 455-kHz, 14-pole ce­
ramic filter for greater IF skirt
selectivity. An even sharper "F"
filter is offered , but DTMF de -
coding may be adversely affect-
ed if this narrow bandwidth filter
is used.

Trimpots are mounted on tne A4V board
for the volume and squelch settings. The
squelch threshold is a bit tricky to set; but
once you find the optimum point , it is ex­
tremely stable and will require no further ad­
justment, even over wide variations in supply
voltage or temperature-a boon when operat­
ing from gel cell batteries with varying de­
grees of charge.

An open collector output is availab le for the
COA signal. This open collector may be con­
figured for low or high activity to meet the re­
quirements of the controller used. Repeater
audio for the controller may be taken from the
discriminator directly (no audio pre-emphasis)
from the high side of the volume control pol
(audio pre-emphasis compensated) or from
the a-ohm speaker output (audio pre-empha­
sis compensated and squelch muted). Since
the CAT controllers employ audio switches
that follow the COA/COA-CTCSS signals ,
raw receiver audio may be fed directly to the
controller from any point after the discrimina­
tor. A CTCSS decoder can di rectly mute the
R4V receiver squelch line, or key a controller
with a CTCSS input.

Contro llers

As mentioned earlier, you may order the
A1 without a controller. Maggiore offers an
economical Hi Pro COA1 boa rd which will
supply a CW 10 and basic repeater timer
functions. If your club is on a tight budget and
doesn't need a patch or other frills, it is per­
haps a good choice. If you want some bells
and whistles , such as a full-featu red au ­
topatch , voice synthesizer for announce­
ments and IDs, and other niceties , I recom­
mend you consider ordering either the CAT­
300 or CAT-3000X controlle r with your A1.
For the past few years we have been using
Computer Automation Technologies CAT­
1000 controllers (sort of a "bigger brother" to
the CAT-300) on our three 2 meter Maggiore
Hi Pro repeaters. I was extremely pleased to
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CIRCLE 29'0 ON READER SERVICE CARD

tesy tones can consist of up to three different
tone frequencies of various lengths and sepa­
rations. IDs can be done in CW or voice.

Two hardware input and three user-rune­
non output switches are available. The out­
puts control external devices such as power
amps. etc. The inputs can be used for tem­
perature or burglar alarm sensing, an SWR
alarm , etc. For example, you could write a
macro that upon de tect ion of a high SWR
would disconnect the power amp, give a digi­
tal voice announcement warning the control
ope rators of the failure, and have the re­
peater switch to a memory file that requires
CTCSS access and a unique courtesy tonal

The controller can operate as an "open" re­
peater, or CTCSS or DTMF access can be
turned on. You will need to supply a CTCSS
board such as the Communication Specialists
model TS-32. This can be installed by Mag­
giore as an option. The TS-32 also allows si­
multaneous transmitter CTCSS encoding and
receiver CTCSS decoding. You can also have
the repeater run "open access" for a prede-

Conclus ion

I am pl eased with the Maggiore A1 re ­
peater-in appearance, quality , and perter­
manes. Frank has been able to offer this re­
peater at this low price with no sacrifice in
quality due to the time he has spent in de­
signing the enclosure. These repeaters can
be constructed in a frac tion of the time it
takes him to assemble some of his other
models. Savings represented by the lack of
unneeded frills (front panel speaker, knobs,
custom die cast aluminum boxes, etc.) are all
passed onto the buyer. Note that the "meat­
and-potatoes" of the Maggiore R1 repeater,
the R4 V rece iver and EVl exciter, are
the same as used in the most expensive
Maggiore commercial repeater systemsl The
marriage of the CAT series of controllers with
the Maggiore repeater is also something I
have long awaited. You could easily spend
twice the cost of the deluxe R1VHF35DX re­
peater package for a competitor's controller
alone! Both Maggiore and Computer Automa­
tion are good people with whom to do busi­
ness, the owners being accessible for consul­
tation or advice and having established a
proven reputation for customer support and
satisfaction. III

termined time interval upon detection of the
proper CTCSS or DTM F sequence to allow
transients access to the repeater once it is in
use. Or, control operator DTMF control func­
tions can be protected by requiring the proper
CTCSS tone for their acceptance. The key-up
delay timer and the inactivity "s leep" time r
(an d al l othe r ti mers) are remote ly pro­
grammable.

"I am pleased with the
Maggiore R1 repeater­
in appearance, quality,

and performance."

yoURSoURC£
FOR

Dealers for Kenwood, Yeesu. loom.
Cushcraft, AEA , Kantron ics,

Bencher, Diamond, A st ron , MFJ,
H u stler, Amcrltron, Larsen, ARRL,

and more•..
Service is also availab le.

:t C.P.I. :t

Get your best price
then csll us LASI'!!

DAVIS RFCO.
PO Box 230-5

Carlisle. MA 01741

( DAVIS RF )

(801) 567-9494 - (800) 942-8873
7946 South State Street

Midvale, UT 84047

CIRCLE 156 ON REAOER SERVICE CARO

CIRCLE 2 ON REAOER SERVICE CARO

SENSATIONAL NEW WAY TO LEARN
CODE-Do Aerobics, Sing, Jog, or Drive
while learning ceder A fun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great fun tape for all licenses
and classrooms! Order:

"THE RHYTHM 01 THE CODE"
Version 2 cassette todayl

Send $9.95 and include $2.00 SIH to:

• AMA TEUR RADIO BATTERY PACKS
• REPLACEMENT RECHARGEABLE INSERTS
• LAPTOP COMPUTER BATTERIES
• DISTRIBUTOR OF SANYO NJ. CD CELLS
• CAMCOROER BAITERY PACKS
• CEUULAR PHONE BATTERY PACKS
• SEALEO LEAD-ACID BATTERIES
• O.c,M. 0& CUSTOM ASSEMBl Y PACKS

OSP AUDIO FILTERS
FINALLY HEAR WEAK SIGNALS

Aulhofized JPS Dealer-do not accept JPS dOOfiI! NoIe;
Unlike compelilors. NI R-10 100 NI R·12 IilIers both irr4>ulse &
atmospheric noise, Local electrical noisa? 11so. ""a ANC-4 .
WHOl.ESALE PRICING: J?S NIR-12---1m,(lS. NIR·
10-.$259.95. NRF·7-4199,95 ANC-4-$15S, NTR-l $149.95,
Fu~ Satisfaction Warranty. Fastes1Processor Available.
hTmedil18 dellve<y. 12 Volt I Amp PS: $14.95 s&h: $5.50 Ltd.

ROPE ROPE ROPE
ROPE ANTENNAITOWER SUPORTS, WHY RISI( COSTLV
FAILURES?? OOUBLE DACRON V$ oorCOfTlIetrtors' singla ,

UVreSlll , Mili Type bllld< 3132" (260'): 64M. 3116'" (770'):
11¢11t. 5116(In Ot): 16e11t. $150 ~ spooled, s&h: $4.95 ltd.
Clut>~. 1.000 h diswunts.

KAWA RECORDS
P.O. Box 319-$T

Weymouth, MA 02188
Clleck 01' money oroer only .WI ship al orders within 5 days,

lolA residents add 5% sales tax ,

.H. Yost & Company
1344Tellva Rd.· Sauk CItY.WI 53595

PhonBl6D81 831-3443 / Fax 16081 131·1012
L...b=!D~E~A~L§E IN WRIES INVITED

CIRCLE 11 4 ON READER SERVICE CARD

"I'r."I':

DIGITAl, FIELD STRENGTHMETER

FS73
"SIGNAL CUBE"$

Hq. P_ ""'. P"","'" I"",.,.,.,.",
measures .. ,eIot" e and_........

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614866-4267

SAM Amateur Radio
Callsign Database

Find Hams quickly and easily by Callsign or by
Name. Search 10f a specif.ed City, Slate, or Zip
Code. Prinl with si andard or cuslomized output
Ideal for mail ing usts . QSL's etc . NEW FOR '94,
search rmers Ihal allow you \0 specify FIRST NAM E,
LICEN SE CLASS , AGE. ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX,

SAM Option files include County cross Reference,
license E~pirahon Dale, Full Oale of Birt tl,

Previous Calls and Dale First Licensed

RT SYSTEMS. INC
8207 STEP+;ANIE DRIVE, HUNTSVILLE. AL &,;802

1-800-723-6922 or 1-205-882·9292
Vi...., MasterC.rd or o.sCO'o'e(

Requires IBM Compatible PC, 17.5 MB of hard
drive space, arid high-density floppy drive .

NOW AVAILABLE ON CD-ROM

Disk version $39.95 CD-ROM $39.95
SAM OPTIONS $ 7.50 ee cn
S~'pp,ng and Handl,ng $5 00

• Relative meesuremenls lrom 60 Hz to the GHz range end
absolute measurements from 1 MHz to 100 MHz-
(e,oad band with no luning adjustment).

• Adjustable .Iength dipole antenna sets required sensitivity
{At high ga... &etlings. ambient R .F. l ieltls lram local
sources will indieate on the display}.

• o;poIe antenna eliminates nead for a COU"llerpoise.
(A single 8Olen"" type fiald strength metar uti, zes the
person holding \hit unil as the CO\.Wlterpoise).

• Conslstent and repeatable reading5 can be obtained
with the Nye Engineering un~ sinoe ~ is not necessary for
tha observelto hold or be in dose pl'Ollimity to !tle meter.

• A heavy dJly cast allJlTlinum.llasketed cubical encklsunl
is used. It cloes not easily lip ever.

• The ·SIGNAL CUeE"" is factory calibrated to a standard
tor both absolute and nllatlve measurements.

NYE ENGINEERING CO. INC.
4020 Gall OCean Drive Suite #606

Ft. Lauderdale, FL 33308

Mada ~USA (CDJA
Phone : 305-566-3997 $169
Fe.: 31)5.537-3534 P"'" ss 00 ohippino;J

HUGE 100 PAGE
CATALOG

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF-UHF Transceivers
• HT's and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

This catalog includes prices!
Send
$1 to

K,,>
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Figure 2. DC power supply for> +9 VDC applications.

CARR'S CORNER"',...··",..·

Flf1ure1.The NE-602 Internal block diagram.
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circuit by using an RF transformer
buil t on a toroid powdered iron
form, rather than the tuned circuit.
The ratio L2Jl1 is typically 10:1 to
12:1; that is, there are also 10 to
12 turns on L2 for every turn on
l1 . Exper iments and published
da ta indicate that good sta rting
numbers are 20 to 24 turns on L2,
with 2 to 3 turns on l 1 for fre­
quencies in the upper shortwave
region . As fre quency is de­
creased. the number of turns is
increased to about 34 to 40 turns
on l 2 at the AM broadcast band.

The capacitors and the 100·
ohm res istor in the V+ ci rcuit
(connected to pin 8 of the NE­
602) are used for isolat ion and
decoupling. These components
prevent RF in the NE-602 circuit
from traveling to other stages in
the radio via the DC power line
or, alternatively, prevent signals
from other stages from modulat­
ing the converter stage (or possi­
bly causing oscillations).

The oscillator circuit in Figure 3
consists of the components at ­
tached to pins 6 and 7 of the NE­
602 IC. In this case, a crystal os­
cillator is used , although a vari ­
able frequency oscillator could al­
so be used. The operat ing fre­
quency of the local oscillator sec­
tion is set by the resonant f re­
quency of crystal XTAL1. This fre­
quency shoul d be the RF fre ­
quency plus or minus the desired
F2 output frequency, or

FXTAL = FR F ± F2 (1)

The capacitor values used for the
crystal oscillator are:

'"

Continued on page 59

73 Amateur Radio Today" October, t995 55

'"'"'rrl--.- - ,.",•

Figure 3. NE-602 frequency convener.

" 0.1 uF
Mo;" Tu"" I--i ~

,

~
ra

cs

~• 0. ~1 uf, •
,, + ca " ~NE~02

a •
cr a t

0.041 uf

+ cr
ce

"'"'"'7

circuit (IC). Although this device
has limited dynamic range , it is
sufficient for our purposes be­
cause it compensates with a bet­
ter than average noise figure and
sufficient conversion gain so that
an RF amplifier is not needed in
most projects.

Figure 3 shows a simple fre ­
quency converter circuit based on
the NE-602 IC. It can also be
used as the front-end of a super­
heterodyne receiver, with the out­
put (F2) being the desired IF fre­
quency. The output impedances
of the NE-602 are compatible
with most crystal and mechanical
filters used for IF selectivity.

The input side of the c ircuit
shown in Figure 3 uses a tuned
circuit consisting of the sec ­
ondary winding of T1 , and is res­
onated by the pa rallel combina­
tion of C2. C3, and C4. The tuned
circuit must resonate at the de­
sired RF frequency using an in­
ductor tha t is not loaded too
much when shunted by the 1,500
ohm input resistance of the DBM.

You can broadband the input

4

Ul [NE-602 5

-= =- C1

1 '"
Fl{}. 4.DlrOO conversion output CIrcUit
for NE-602.

v·
+9 to

28 vee

tor value (R1) by taking the differ­
ence between the V+ source volt­
age and the desired operating
voltage, when the current drain is
about 2.6 rnA (i.e., Ohm's law).

The oscillator ci rcuit has two
terminal s to the outside world :
One is the base of the osc illator
transistor (pin No.6), wh ile the
other is the emitter of the osclua­
tor transistor (pin No.7). The os­
cillator operates up to 200 MHz.

The heart of the NE-602 is the
DBM. There are two inputs form­
ing a balanced pair (pins 1 and
2) , although in most cases the
signal is applied to pin NO. 1 and
pin No. 2 is bypassed to ground
with a 0.04 to 0.1 J.lF capacitor.
The output is also balanced, and
appears on pins 4 and 5. You can
use either pin to output a signal ,
or they can be used as a ba l­
anced pair.

The NE-602 will provide quite
good sens itivity, although the
dynamic range performance suf­
fers a bit. The NE-612 device is
an upgraded NE-602. but seems
a little ha rd to come by in the
ham and hobbyist markets.

NE-602 Convert­
er Circuit

The front end
of the rad io re ­
ceiver consists of
the RF amplifier
(if used) and the
converter or mix­
er/La stages.
The basis for our
designs will be
the Signetics NE­
602 balanced
mixer integrated

c,
,"' U2 11a

78"" Of
LM·34o-"" I ±ca

•
a ,"'c. " " ~(See Te.<\) -,"'

•
ut

NE-602

a

- L

Joseph J. Carr K41PV
p.0. Box 1099
Falls Church VA 22041

Experimenting with the
NE-602 Converter Chip

The Signetics NE-602 integrat­
ed circuit (see Figure 1) is a nifty
little device that contains an oscil­
lator stage and a Wilson
Transconductance Cell Double
Balanced Modulator (DBM).
These features make the NE-602
a radio frequency 'trent-end" in a
single package. Various people
have used the NE·602 as a fre­
quency converter, superhetero­
dyne receive r front-end, product
detector, and di rect conversion
receiver.

It will operate normally et po­
tentia ls from +4.5 VDC to +8
VDC, although you can extend
the operating range by using a
voltage regulator (see Figure 2).
Most applications seem to call for
+5 10 +6 .8 VDC. The V+ is ap­
plied to pin No.8, and ground is
connected to pin No.3. Both the
V+ line (p in No.8) and the V+
source are bypassed with capaci­
tors. You can calculate the rests-

IN1 ~ l- I VREGI 8 V.

IN2 ~I- DBM - 7 Ie sc Emitte r

0 "-
6 I e s c Bas eGND~

e UT1 ~ 5 OUT2



ASK KABOOM'150"YO",F~d"""'d

MichaelJ. GeierKB1UM
clo 73 Magazine
70 Route 202 North
Peterborough NH 03458

More Spectral Thinking
Last time, we were discussing

the difference between the time
and frequency domains. As we
explored , the time domain is the
familiar one we experience day to
day: Things change over a period
of time. In the frequency domain ,
though , things that change over
time also change their rate of
change! Let's continue:

Seeing Is Believing

We were examining the spec­
trum analyzer. one of the most
useful, and least available, instru­
ments to the RF experimenter.
They're not generally available
because they cost too much, al­
though that's slowly starting to
change for the better. Why are the
darned things so expensive?
Well, a spectrum analyzer is
much more complex than an os­
cilloscope , which is already not
such a cheap beast. In fact, the
analyzer is a combination of a
scope, a swept filter, and the nec­
essary controls and sweep cir­
cuits to tie them together. Also, in
order to capture a signal's har­
monics, the analyzer has to have
at least three times the upper fre­
quency Iimil of the signal you're
trying to examine. So, to be us­
able on our 144 MHz, 2 meter
band, you need at least 700 MHz
of response, preferably more .
That kind of stuff doesn't come
cheap!

Commercial spectrum analyz­
ers typically cost $1500 and up,
often way into the thousands of
dollars. It you 've already got a
scope, it may seem like needless
duplication to buy another instru­
ment that is also based upon a
scope. Yes , you can buy an
adapter for your scope, and it will
cost much less, thanks to the fact
that il need not include its own
scope circuits and CAT. Still , a
decent analyzer is not a cheap
thing, even if you go that route.
Should you own one? Sure, if you
build transmitters and can afford
the cost. Do you really need one?
Usually, you can get by without it,
but an analyzer can be invaluable

Your Tech Answer Man

in tuning AF output stages and
setting up repeaters , not to men­
lion sniffing out stubborn intermod
and other interference cases .
Whether you can afford one or
not (I can't'] , it still pays to under­
stand how to use one; you never
know when you might be called
upon to operate somebody else's
unit. Besides, the more you know
. . . well, the more you know ,
right?

Getling Started

As with an oscilloscope, setting
up a spectrum analyzer is much
easier it you have some idea of
what you're t rying to see in the
first place. I suppose tnat's true of
any measuring instrument; even
an autoranging DMM needs to be
set for AC , DC, or ohms, right?
With the analyzer, you need to set
a frequency span that corre­
sponds to what you're looking for.
A "center frequency" conner does
just what it sounds like: It sets the
center of the span wherever you
want it. That may be the same
frequency as your input signal, or
it may be above it, letting the in­
put be near the bottom of the
span so Ihat you can see harmon­
ics farther up. But, just as a scope
has a variable horizontal rate , a
spectrum analyzer has a variable
span width . In other words, do
you want to see 100 to 120 MHz,
or 50 to 250 MHz? The wider
spans let you see much more . but
with less resolution at any given
point, just as when you set your
scope for a slow horizontal scan
rate. On an analyzer, the control
is called "dispersion." Setting a
narrower dispersion, though , lets
you see much more detail, at the
cost of getting only a narrower
slice of spectrum on the screen.

When you begin, you'll proba­
bly want to setlhe dispersion con­
trol for a fairly wide span, espe­
cially if you're looking for the har­
monic content of your signal. Re­
member, the third harmonic will
be at three times the operating
frequency, so you'd better look far
and wide. By the way, that's also
why you can't use a spectrum an­
alyzer to much advantage when
your input frequency is anywhere
near the upper frequency limit of
the analyzer; you can't see the
harmonics because they're above
the limit. Luckily, most analyzers

have limits above 1 GHz, making
them useful at VHF and, to some
degree, at UHF.

It you 're looking fo r spurs or
other signals much nearer your
operating frequency, then you can
narrow the dispersion control
down, limiting the width of your
view of the spectrum and giving
you much more detail. Now you
can clearly see the modulation
around your carrier frequency,
along with any nearby spurs or,
perhaps, signals coming from oth­
er sources that could be causing
intermod problems.

Get Vertical

What about the amplitude scale
on the analyzer? How the heck do
you look at a signal putling per­
haps a milliwatt into the analyzer,
and still see the tiny, microvolt­
level signals that could surround
it? That would take a phenomenal
dynamic range mat. in this case,
translates to a screen several feet
high! Essentially, you're stuck with
the same problem that occurs In
the horizontal direction; the trade­
off between size and resolution.
Here , though , there 's no easy
way out. If you scale down the
vertical response, you can see
the size of your incoming signal ,
but you won't see the tiny signals;
they'll be too small to deflect the
CRT's beam in the vertical direc­
tion, and most likely will look like
a lIalline, indicating nothing at all.
If, however, you crank the vertical
up, your inpul signal's main indi ­
cation will go way oH the top of
the scale. The little signals,
though, will be brought up enough
in amplitude to be seen. Is that
bad?

Fake It

Not necessarily. It does allow
you 10 see what you want. It also,
however, has two negative side
effects. First, it prevents you from
taking a visual measurement to
compare the strengths of the car­
rier and adjacent signals . Sure,
you can measure the carrier first,
then crank up the gain, and lastly
add the number of decibels you
can no longer see , getling the
number to add from the marking
on the vertical amplitude control.
Sounds messy, and it is! The sec­
ond problem is even worse: When
you crank up the input gain ,
you're likely to overload the input
of the analyzer, because your in­
put signal is now just too strong.
That can cause false readings 01
spurious signals, because they're
really being generated in the ana-

Iyzer's overloaded front end. Clip­
ping is clipping, no matter where it
happens, and it' ll cause splatter
and distortion products that show
up on the screen just as if your
transmitter had caused them;
they' ll be indistinguishable from
the real thing, rendering the mea­
surements useless. Is there a way
out?

Natch

Sure. Most analyzers have a
special control that lets you set up
a notch filter on your input fre­
quency. Why do that? Well, now
you can reduce the input strength
of your primary signal, by a cali­
brated amount, but only on its
fundamental frequency. That per­
mits the other, adjacent rrecuen­
ctes and more distant harmonics
to be unattenuated, and you can
crank up the gain much higher
without causing any overload.
The result is that, although the
display is no longer telling you the
whole truth , you can see every­
thing you want. All you have to do
is add the attenuation value in dB,
read from the notch filter's knob,
to the displayed amplitude of the
fundamental f reque ocy, and
you've got the true value of the
fundamental, which lets you easi­
ly compute things like carrier-to­
noise ratio and how far down the
harmonics are. That's how those
specs on our radios get mea­
sured. So, the notch is an impor­
tant feature. Basically, that's all
there is to know in order to use a
spectrum analyzer for most tasks.

Other Uses

To tune a transmitter 's output
stage , you adjust its mmcaos and
coils for the most power, right?
Oddly, though, what looks like the
most power on a wattmeter may
actually be spread across various
frequencies, thanks to distortion
in the waveform . Wattmeters
aren't sharply frequency sensitive,
so they don't know where, spec ­
trally, the energy is occurring, In
fact, they're designed to be as fre­
quency insensitive as possible .
Remember, anything other than a
si ne wave will have power in
more than one place in the spec­
trum. What you really want is the
most power on the fundamental
frequency, consistent with the
least power anywhere else. While
that may seem obvious, it isn't al­
ways strictly true! For instance, in
a radio covering a wide 1requency
span, you may need to tune it for
equivalent output power at the ex­
treme ends of the span; tuning for
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maximum at anyone pclnt could
cause the power at either end to
be way too low, or even tor spun.
ous signals to appear, due to mis­
tuning. And, in the case 01 a wide­
band transmitter, such as an ATV
unit or high-speed digital link, you
may need to tune lor equal output
power within a defined portion of
the unit's coverage---as always, of
course, consistent with min imum
power elsewhere .

What about receivers? With the
right input signal, al ignment of IF
stages can really be eased with a
spectru m analyzer. Unlike wi th
transmitter alignment, you don't
have a handy signal emanating
from the receiver. Just connecting
the analyzer to the IF output won't
do you much good, because the
results will depend quite a bit on
what's coming in at the antenna
jack. But, if you feed the receiver
with a wideband noise signal 'Nhile
you're connected to the IF output,
theo you can see how the IF filter·
ing affects the shape of the pass­
band. For aligning wideband reo
cei....ers like ATV units, this tech·
nique is invaluable, and TV shops
used to do something very similar
with a swept signal generator and
an oscilloscope synchroniZed 10 it,

In effect, they had formed a etude
spectrum analyzer from o th er
equipment

Even in regular voice radios,
setting up with an analyzer can
show you things you couldn't oth·
erwise see. If you feed the recetv­
er with a single-frequency carrier
signal, you can turn up the input
level unt il Ihe receiver o....erloads
and then see how that affects the
IF output . Or, you can connect the
spectrum analyzer to the output of
the first mixer, belore the first li tter,
and see what intermod products
you get and at what input level. If
you're designing receivers or trou­
bleshooting a stubborn intermod
case, knowing the overload polnt,
and its effects on the circuli, can
be crucial.

I hope you've enjoyed this peek
at spectral issues and spectrum
anaJyzelS. Before we go, ler s look
at a letter:

Dear Kaboom,

Why does myoid tube
transceiver's rece ive r actually
sound better than my newer, sol id­
state, synthesized, whiz-bang rig?
Shouldn't the new stuff be better?
Signed, QuiuicaL

Ah, a question relevant to Ihis

month's topic! There are two rea­
sons your new rig may not sound
as -clean" as old faithful . First, the
old rig a lmost certainly doesn't
have the sensitivity 01 the newer
one, so you're hearing less band
noise, QRN, and weak -s ignal
QRM. Most of today's radios are
way more sensitive than they have
to be, or perhaps even should be.
Really, who actually works sta­
tions buried in noise below S-l?
Even if yo u do h ear them ,
chances are they won't hear you!
Besides, stations with better paths
to them will undoubtedly be occu­
pying their time. Most rigs have an
atlenuator button, which can help
reduce the mess by putting some
of it below the receive r's noise
floor, but people see m al raid to
use it , le st their a-meters read
lower. it's silly; if it sounds better,
go with itl

The second reason is harder to
fix . Ncnsvnthesfzee radi os have
c ry sta l-con tro lle d oscillato rs ,
mixed with vanabte analog VFOs,
controlling their operating frequen­
cres . For all its limitations 01 drift
and lack 01memory capability, that
old techno logy had the vi rtue of
being spectrally cleaner than many
synthesizers! Phase-locked loop

(PLL) synthesis involves the coo­
stant correction of an osciUator by
a digital control system. It works
great, and offers the long-term sta­
bility of the digital system's timing
crystal , which is much, much bet­
ter than can be achieved with ana­
log oscillators. But, the short-term
stability is much worse, because
the oscillator must start to wander
a erne belore the digital controller
can correct it So, It's conslanUy
wandering around and being read­
justed, ever so slightly. That cre­
ate s an ellect ca ll ed "phase
noise." 'Nhich is just a laney way of
saying that the oscil lator has ran­
dom modulation on it. II's small,
but It's Ih ere , and It leads to a
slightly luzzy quality in the receiv­
er, as well as on your transmitled
signal. Newer rigs employing dl­
rect digital synthesis, in which the
local oscillator signals are directly
bulh up lrom digital pulses in CO­
player style, are much cleane r, let­
ting you enjoy the best of both
worlds. I mention that an this is rel­
evant to our topic because phase
noise is a frequency-domain phe­
nomenon, and can best be seen
on a spectrum analyzer!

See you all next month. 73 de
KB1UM. III

Serving the LORD
Since 1987

THE POWER STATION
The POWER 5TATION is a 12V x 7 AmpHr gel-cell

battery complete with voltmeter, wall charger and a

cord for charging v ia automobiles. It w ill power most

HI's at S Watts lor 2-4 weeks (depending upon how long -w in ded you

are). Also VH F, U HF, Q RP, or HF mobiles such as the KENWOOD TS·50

(at SOW). The re a re no hidden costs, all you need is your mobile, HT

power cord or cigarette lighter adapter.

The POW ER STATiON provides 12V from a cigarette plug and has two

recessed terminals for hardwiring. A m ini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Watkmans, etc.

THE POWER ST AT iO N can be charged in an automobile in only 3 hou rs,

or in the home in 8 hours. The charger will automatically shut off when the

battery is completely charged, so you can charge it even when it has only

been slightry d ischarged, (unlike Nl-Cads that have memory). Our charg­

ing ci rcuit uses voltage sensing circuitry, other brands are timed chargers

which always charge the battery a full cycle, this damages their battery

and shortens its' life if it only needs a partial charge. The POWER STATION

has a voltmeter that shows the exact state of charge of the battery, not

worthless idiot lights that tell you " YO U R BATTERY IS NOW DEAD." The

voltmeter can even be used to measure voltage s of o ther sources.

CIRCLE 384 ON REAOER SERVICE CARD

To order, send check or money order l or $49 .95 +
58.50 for shipping, along with your shi pping address
and telephone number to:

Joe B rancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Resid'm1$ Add 8 1/4'11. Sales Ta• . Alaska. Ha..ail. and Candian
ResideflIS. pleaW send U,S. Money 0t0e< & S17.10 Shlppng.

tr you Msh I'IIOtlillnlormation p1eaw send a SASe 10 lie ab0-9 Mcltess For
coo orders, cal (310) 433--5860. llU\$olle 01 CA QnlerI, only cal {800) 933­
HAM4 and lave a messallt'. De.iIIe'o" h)uol!'$ tMre<l'.

73 Amateur Radio Today- October, 1995 57



Photo A. The Russian MIR space statiOn with a SoYUl" era" about to docIe.

Amateur Radio Via Satellites

HAMSATS

Andy MacAllister WA5ZlB
14714 Knights Way Drive
Houston TX 77083

The Shuttle and MIR

When the Space Shuttle At­
lantis went to orbi l this summer
on mission STS -7 1, changes
were needed for the Shuttle Am­
ate ur Radio Experimen t
(SAREX) program . The primary
goal of ST8-71 was to dock suc­
cessfully wit h the Russian MIR
space station. The mission was
accomplished. It was a historic

Hurnbef" 16 on your Feedb.ek eard

f irst for both programs as the At­
lantis and MIR came together.

For SAREX planners it was al­
so a success , but seve ra l
changes in ham -rad io activity
planning were required. Botti the
Shuttle and MIR have shared
145.55 MHz lor ham activities.
The cosmonauts on MIR use the
frequency lor simplex voice and
packet operations. For the astro­
nauts on the Atlantis it is the pri­
mary downlink for general voice
and packet activity. During STS­
63 last year, the Space Shuttle

Discove ry and MIR performed
an a pproac h test . Th e two
spacecraft d id not dock , bu t
were very close tor maneuver tri­
als. Everything wenl well for a
productive mission , but some dif­
ficulties we re not ed with using
145.55 MHz tor both MIR and
the Shuttle . MIR was runn ing
packet with the onboard 2 mete r
rig , Termina l Node Controlle r
(TNC), and outside antenna. On
th e Shuttle SAREX operations
included a Moto ro la radio and
window antenna. Signals f rom
th e Shuttl e were much weaker
than those from MIR. Whenever
the packet system on MIR trans­
mitted , the Shuttle voice down­
link wa s cove red up . The win ­
dow ant enna on t h e Shuttl e
could not compete wit h the sig-

na t t ro rn MIR. T herefore , a
change was needed.

The SAREX work ing group
and AMSAT, the Radio Amateur
Satellite Corporation, selected a
new set 01 fr equenc ies for use
during futu re Shutt le-MIR dock ­
ing missions. The new downlink
was to be 145.84 MHz for gener­
al ham operations from the Shut­
tl e. Two uplinks were a lso cho­
sen : 144.4 5 and 144.47 MHz.
During STS-71 the new frequen­
cies were in use. but due to the
intense level of operations asso­
elated w ith Ihe docking proce ­
dures . the re we re few general
contacts during the mission. Al­
so, due 10 th e lack of packet
gear in conjunction with the Mo­
to rola radio (the primary use is
Sh uttle-MIR communications in
the 121 MHz area ) , nnre was
heard by earthbound enthust­
asts. Unfortunately, future mis­
siOns involving docking act ivities
w ill likely have limiled general
ham-contact operation. The next
SAREX use of the Motorola ra­
dio will come in OCtober with the
scheduled fligh t of Atlantis and
mi ss ion 8 TS -74 . W ith Ken
Cameron KB5AWP as Comman­
der and Mission Specialist, and
SAREX enthusiast Bill McArthur
KC5ACR onboard , more general
QSOs are possible. Keep tuned
to 145.84 MHz and ccn't forget
to listen for Shuttle downlink sig­
nals on other frequencies during
passes that may involve sched­
uled school contacts.

MIR Activi ty

The core module of the MIR
Space Station was launched in
1986 . 11 has si x doc king units.
which can rece ive up 10 six
space vehicles the same size as

Photo B. Sergei U5""R and "'usa U2MIR (with flam-fig microp hone, on MIR
(USMIR photo, .
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Photo C. SergeI Knkalev USMIR does some soldering on MIR (USMIR photo).



Photo D. Sergei U5MJR with wife, daughter, and Rita VK3CFI at the Johnson
Space ceruerAmaleur Radio Club Christmas dinner in Houston. Texas.

itself. In ad dit ion to ma nned
Soyuz crafts, unmanned
Progress cargo ships dock with
MIR to replenish supplies. The
docking un its we re designed
spec ific all y for the Ru ssian
space program , and differ from
those used during the Soyuz­
Apollo mission of the mo-rns. In
order to dock with MIR, NASA
needed to provide the requ ired,
compati b le hardware on the
Shuttle.

Interest in the MIR Space Sta­
tion has increased si nce the
docking activities of mission
STS-71. Another positive result
of the Shutt le-MIR docking mis­
sions is the increased interest in
ham radio contacts with the cos­
monauts aboard MIA. They have
been active on 145.55 MHz FM
simplex for many years. During a
pass, voice, two-way packet, or
packet BBS signals may be
heard. Since the days of Musa
U2MIR and Sergei U5MIR, many
hams, including astronaut Norm
Thaggard, using the call ROMIR,

have been active on 2 me ters
from MIR. Sergei, on the other
hand , has also flown on the
Shutt le and has spent over two
years in Houston for training and
other activities.

During t imes of low activity
from MIR, many have wondered
if the crew was busy wi th on­
board experim ents, conserved
power, or was just d isinterested
in ham activity. During most of
these ham rad io lapses the 2
meter ham rig has been in use
for nonamateur communications
outside the 2 meter band . This
may soon change. A new 2 me­
ter rig, TNC, and antenna are to
be sent to MIR. Th is will allow
one sta tion to be used for the
mission-specific wo rk with
Moscow, while the other can be
dedicated to ham activities. This
pro mises to be an exciting im­
provement for both the cosmo­
nauts and hams on the ground.
As before, the primary frequency
for ham work wi l l be 145 .55
MHz. The orbiting packet but-

Ietin -board system (PBBS) has
been both interesting and useful
for all involved and the occasion-

al voice contact with MIR crew
members is a lways an excep­
tional experience. iii
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an SSTV FSK modem. SSTV
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Continued 'rom page 55

reception, and slightly offset for
single-s id eband-SSB (2.7
kHz)-recepti on . As a re su lt ,
when the AF signal and LO sig­
nal are zero beat. the difference
IF is the audio modulating the in­
coming carrier. In CW reception,
the LO is tuned to a frequency a
lew hundred hertz from the in ­
coming RF. In that case, the dif­
ference frequency will be a beat
note that is interpreted as a CW
signal.

To make a direct conversion
receiver, simply replace the out­
put network in Figure 1 with an
audio transformer, and then fol­
low it with a high-gain audio am­
plifier (see Figure 4).

You can use the NE-602 de­
vice for a wide variety of receiver,
conversion , and other frequency
translation problems. It can also
be used as an osci llator or RF
signal gene rator by connecting
the oscillator circuit, as normal,
and then connecting a 10k-ohm
resistor from pin No.1 to ground
(and a 0.047 ~F to ground from
pin No. 2).

I can be reache d for co m­
ments, questions, and criticisms
at P.O. Box 1099, Falls Church,
VA 2204t .

iii

Direct Conversion Receive rs

You can use the NE-602 chip
as a direct conversion receiver.
In this type of circui t , the LO
operates on the same frequency
as the received RF signal lor AM

C7 = 100/(FM H ) " ;1

aod

CB= 1000IFM H 7 (3)

When making calculations for
resonance or C7 and ca, allow
about 10 pF for stray circuit ca­
pacitances.

The output of the NE-602 must
be tuned to either the des ired
other frequency (F2) or the de­
sired IF (that is, the difference be­
tween the received RF signal and
the LO sign a l) by a tuned IF
transformer (T1 in Figure 3 ). In
most receiver projects, this differ­
ence frequency should be 455
kHz, 9 MHz, or to .7 MHz, de­
pending on application because
of the easy availability of the coils
and crystal filters .

Several sources offer coils, but
perhaps the easiest to obtain are
the Toke-brand coils marketed by
Digi -Key (P.O. Box 677. Thief
River Falls, MN 56701 -0677; 1­
800-344-4539) .
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Marc I. Leavey. M.D., WA3AJR
6 Jenny Lane
Baltimore MD 2 1200

last month I highlilllted one 01
the many sites on the Intemet of
interest 10 radio amateurs , the
ORZ Home Page. I have been a
bit taken aback by the reaction to
this info rmation, with the number
of requests for more such sites.
Well , the Internet is li te rally
c rawling with ham rad io si tes .
That shouk:l not surprise you, giv­
en the nature of the Internet, and
that hams have traditionally been
in the forefront of innovative c0m­

munication.

Ham Radio In Cyberspace

To begin, let's take a lOOk at
one of the services that can
search out sites on the Net. The
Galaxy site is one such service.
Amateur Radio is under their
leisure and Recreation section,
and setting your web browser to:
htlp:J/galaxy.einet.netigalaxyl
Lelsure-a nd-RecreatloniAmateur­
Radio.hlm!

will take you to a mu lt iple ­
paged list 01 links. looking at the
list reveals several books, dis­
cussion groups, commercial o r­
ganizations, un ive rs it ies , ham
clubs, and Individuals. There are
even several nonprofit organiza­
tions and government sources in­
cluded. All in all, this is a good
place to get started .

l ou Williams KE4ARM man­
ages an Amateur Radio Web
Server lrom Raleigh, North Car­
olina. This Is another example 01
a locus on the net that eucws you
to look at th e Amateur Ra d io
Newsline, information on
SAREX m issions, caubcok
servers , the onl in e repeater
database project, and latest FCC
rules and regs , and, 01course, to

Amateur Radio Teletype

download some of the latest soft­
ware. You can get to this site at
URl:
htlp:Jlwww.acs.ncsu.eduJHam
Radtol

Geoff GJ41CD maintains his
Ham Radio Pages, "The World's
Hotspot For Amateur Radio Infor­
mation & News" from New Jer­
sey. This is a huge listing at links
lor amateur radio, including just
about every availab le facet of the
hobby : the A RR l , Eu ro pe an
groups , antennas , and much,
much more . As with many 01
these serv e rs , it provides the
"taking off poinr for many other
directions on the wor1dwide web.
Take a look at Geoff's efforts at
URl:
http:JhJser.tu.nev-equlno'U

As I mentioned above, there
are several commercial interests
addressing the needs of the radio
amateur on the Intemet. Our old
friend Kenwood is one of them,
with their Kenwood Communica­
tions Corporation Amateur Prod­
ucts Group North America Home
Page. No, you don't have to type
all that in, just the URl:
http://www.accessnv.comi
kenwoodf

On that server you will find the
"Kenwood Report ," dealer list ,
new stuff a t Kenwoo d , and ,
of course. links to other s ites .
This is, after all, the webl A differ­
ent kind 01 site may be found at
URl:
http://wb5fnd.tech.uh.edulircl

This is the #HamRadio Home
Page , home of the ham radio ac­
cess to the Internet Relay Chat
(IRC) network. The IR C is as
close to a free-Iorm QSO as you
are likely to find in cyberspace at
this t ime , and may be one-on­
one or roundtable in form. Ade­
quate information is provided lor
the novice to get started but, as

with anything , the best way to
leam is to jump right in.

How about practicing lor the
next licensure exam? The Ham­
Exam site , managed by Stephen
McClaran KK50E at URL:
htlp:JJw5ac.tamu..ctulhanHtum.
html
can help you by generating ran­
dom ques tions from Novice,
Technician, General, or Advanced
levels. He is WOrking on including
figures for some questions, and
adding the Extra level.

Not to leave o ut the packet
c row d, how about The Packel
Radio Home Page, found at URL:
http://dingus.nSIyldatarace.coml
taprlpkthome.html

lee Ziegenhals N5lYT hosts
th is page, prepared by Howard
Goldstein N2WX in Sebastian,
Florida. It features packet radio
pages, archives (a virtual library
of packet information), and a link
to the TAPR Home Page , the
nidus of packet, everywhere.

Not atl of us have the latest
callbook, but the Buckmaster
World W ide HamCall'" Server
can help those 01 us with Intemet
access lind out who's who. By
looking at
http://www.buck.comlcgi-bini
do_hamcall
you can access a callsign search
engine that can look up just about
any callsign you can give it.

The last In this month's series
of sites is another overseas loca­
tion, the Amateur Rad io WWW
site 01 DKOTUI at Technical Uni­
ve rs ity o f IImenau , G erm an y.
There are collections 01 Informa­
tion on amateur radio in Gennan
as well as English, together with
links to other servers. Take a look
at URl:
http:ltwww.•yslemtechnlk.tu­
Umenau.delham.hlml

Do you have a lavorite site you
think others should know about?
Send it 10 me h ere , at RTT Y
Loop, via any of the addresses at
ere end of the column. I'Utry to in­
clude at least one per month in
futu re columns. While plans are

still quite sketchy, there is even
the possibility of a RnY loop
Home Page in the works. So, as
they say, stay tuned!

Now, for those of you to whom
much of this URl and http:// stuff
is so much gibberish, a few words
of advice. If you have a computer
and a modem, getting onto the In­
ternet through one of the com­
mercial services is rea lly ve ry
easy. Yes, you can save some
money by connecting directly 10
the Net through a local Internet
provide r, but you may have to
jump throu~ a few hoops to ac­
complish it On the other hand, if
you can connect through Com­
puserve or America Online, it is
about as easy a s go ing to any
other place on the service.

Not on a major service? I am
sure that most of you have seen
or received an offer lor America
Online, if not others, to try it out
for a bit for free. Go ahead, give It
a try. If you have absolutely no
idea of how to gel sta rted, drop
me a note, with a self-addressed
stamped envelope if by snallmail,
and I'll send you some simp le
things to try.

I devoted this month's column
to online amateur servic es be­
cause the demand for software
seems to be growing. At least
that's how many 01 your letters
and E-ma ils sound when inquir­
Ing about the RnY l oop Soft­
wa re Collection . Now up to 10
disks , it is a reasonably cheap
and easy way to acquire a wiele
va riety of radiote letype, packet,
SSTV, CW, and other ham utility
programs . To get the latest list­
ing, and details on how to obtain
the sohware, drop me an E-mail
message, at 75036 ,2501 o n
CompuServe, at MarcWA3AJR
on Delphi or America Online, or
at MarcWAJAJR@aol.comvia In­
ternet. Of co u rse , a p iec e of
USPS Snailmail sent to Ihe ad­
dress at the top of this column al­
so works, if yo u enc lose a self­
addressed, stamped envelope tor
the reply. III

C. W. WOLFE COMMUNICATIONS

1113 CentrJI. 8IIIong$. MT 59 102
406-252-9220 Fax: 406-252-9617

CallOf _ /of CUfn!lI'Il~
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Many times, adding on an extra
c ircuit such as this will ca use the
keying o f the rig to become all
sc rewed up. Check for proper key­
ing by using your 'scope or by hav­
ing a d ose-in ham buddy listen to
your signal. The keying should be
dean and we. shaped alter you in­
stall the AIT modification.

Although you ma y never en­
counter this problem, I've read sto­
ries about l ight hilling the diodes
and causing thei r capacitance to
change. If you notice th is , apply
some black paint to the protect the
diodes from Ihe light. Or a strip or
two 01 black plastic tape will work
just as well.

Another t hought when you ' re
worl<ing with add-on circuits to your
VFO: Be sure you use some means
01holding the parts down on the err­
cu it board so th e y won't move
about. I've been using hot-melt glue
and lind the results to be jusl great.
It takes a bit 01 a time to get the
glue oft the board il you need to re­
place detect ive parts, but then who
eve r said lile was perlect? iii

RIT Assembly
1001< resistor
47K '
OK ·
10K cootrol
OK ·
12 PF NPO
.001 ceramic,.
1N4001 cooe
lN41 48 •
MPF1 Q2 transiStor

Chedl olf the pans as yoo IOslall 00
!he PCB.
Check lor so lder bridg8S, snon s,
opens, etc .
M OUn! the COI1lroltPCB assembly as
requ"ed.
ccooee . 12Vas sho'Nrl .

Coo. oed ground as indocaled.

Cornect ee LO CilP to ee VFO maIO--
TEST
Apply powe.- to ee recewee. To fnj the
RIT control centeI. Coonea a VOJ.l to
R4 pot center pin . Apply . 12V to Ihe
key In! at AS. NoIe read"'9 01'1 ¥OM.
Remove the .1 2V trom the key 11Ile.
and adjust the pol R4 to the same
VOM reading. This is ee Rll 0£!Il1el.

the worry 01 keeping leads short.
For the best performance, a center
detent pot would be a great idea.
Check out Dig i-Key and Mouser lor
surtable controls. Here's a thought:
Ten-Tee , Kenwood , iccm. and the
others all have or have had center
detent controls on the equipment.
You could use a replacement pa rt in
your new design. All you need is a
part number, and a good place to
find that part number is a se rvice
manual. As a benefit, you can also
orde r the matching knob set while
you 're at it.

A RIT Circui t

Take a c lose r look a t th e
schematic of the AIT c ircuit. This
circuit wa s de signed by W6E MT
and you should contact him if you
need more Intormation. Construc ­
tion is best done with a PC board ,
but point -to-point wiring wi ll wo rk
just as we ll. There's nothing really
cri tical about the circuit. Jusl keep
your leads short to the parts going
to the VFO. You shoutd usc a stable
supply voltage to operate the Rll
circuit. II the rig you're putnnq this
into does not have a regulated VCC
tine , a 78XX se ries requietor will
wo rk. Remember. unless you plan
00 using a low drop-out regulator, a
7812 will not provide a stable +f2
volts trom a 12,voIt power source. I
have used a NalionallM2940CT­
12 (oigi-Key part number 9192B­
NO) with good results down to 12.4
va lls input , The lM294 0CT- t 2
costs about 52 ,50 in s in g le-lo t
quantity. Be sure to bypass the in­
put and output 01 this low drop-out
requtator the same as you would
with any other 76XX series regula­
I~,

As I ment ioned, this All is de­
signed to go directly into the rig de­
signed by Dave Beoson. II you plan
00 USing tms basic Circuit for anQ(h­
er rig, check to make sure the VFO
is uperaling as It should belore you
add 00 ee All. Some (at least tile
ones I built) VFOs may not like the
added capacitance and stop cscr­
Iating.

Number 18 on your Foodback card

Low Power Operation

becomes an all-bander.
The ve ry same idea can be ac­

complished by us ing several small
fixed cepecitcrs. You select the
amount 01 ottset by grounding a ca.
pacitor connected to the tuned cir­
cuit 01 your VFO. You end up with
most of the Jlfoblems you get when
trying to use inductors. The o ld ­
fashioned "bandsp read" cont ro l
used in the older radiOS is a prime
example 01 th is type of ci rcu it de­
sign.

By lar the most popular method
to date is to use a va ractor diode
acro ss the tuned c ircuit s 0 1 the
VFO. A AIT control voltage is ap­
plied to the d iode and its capaci­
tance can then be va ried. Since the
cont rol voltage is genera ted by a
pot, there 's no cuect connection
from the AIT control and the VFO.
Also , the All may be turned on and
off at will.

Now that you see how to vary the
frequency 01 an VFO ever so slight­
ly, you must also be able to return
th e VFO to the prope r frequency
during transmit. And this is the pa rt
that gets tricky l

Du ring key-down, you must re ­
turn-disenga ge the A lT. Aetum the
VFO to th e t ransmit f requen c y.
Mute the receiver. Switch the anten­
na to the transmitter. Key the trans­
mitte r. A ll at these steps must be
done in tho proper o rde r and a ll
within a few milliseconds. The steps
arc done in reverse when you' re
through sending. Add on the com­
pteKity 01 l ull break-in keying and
whoal-things beg in to get sticky.
To make things even more interest­
ing , you need some way of turning
the AIT off without affecting the fre­
quency 01 the VFO. Then. there 's
the problem ol l inding the center 01
the AIT control. Add up all 01 these
tasks. and yOU'll see why adding in
a RIT is not as easy as it sounds.

No Need to Pan ic l

But , take heart. you
can design in a AIT for
most ngs. In lad, here is
a AIT that you can install
in the original version of
Dave Benson's 20 meter
transceiver.

The c ircuit is rathe r
basic . A varactor diode
is used to add capaci­
tance to the VFO's noeo
ci rcui ts . A panel-mount­
ed pol is the All control.
You can p lace th is pot
anywhere on the rig to
suit your liking. withoutFigure 2.

What is RlT1

In its Simplest loon, Rll is a ce­
cuillo allow the operatOf to vary the
receive frequency up Of down a tew
kHz. Most AIT circuits have a fre­
quency spread 01 plus/minus 1.5
kHz. Now. irs very easy to move
the f requency of a VFO. In fact ,
most of the VFO circuits I've built Il'l
the past moved all by themselves!
The tri ck in designing a practical
RIT orom is 10 keep the RIT from
screwing up the VFO.

Let's look at a few ways in which
we can move the f re qu enc y of a
VFO. A Irick used way back when is
to place an inducto r in series with a
crystal. By s wi tch ing in various
amou nts of induct an ce , you can
change the frequen cy of the r ig .
The re are some drawbacks to this
method. Firs t, you can't lower the
opera tin g f re qu enc y by a great
amount. Second, the amount of in­
ductance is Iixed by the coils select­
ed. If you need to move your re ­
ceive I requency between tho select­
ed inductors , you're out 01 luck. A
variable inductor could be used, but
then you must worry about kcoping
the luning linear. Third, this method
only works with crystal-controlled
rigs. Also, if you add too much ino
ductance, your crystal<OOlrolied rig

Michael Bryce WBBVGE
2225 Mayflower NW
Massi/ion OH 44646

Receiver Incremental Tuning

As more hams lake to the low
bands. things can gel a bit messy. I
wouk:l guess !hal every commercial
rig has a AIT, or Receiver tncre­
menial Tuning control, built in. But
most of the ORP rigs I've used in
the past don't have this very useful
feature. In tact. it took Heathkit
three tries to finally add an AIT to
the HW-9 ORP transceiver.

_qRP
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Joe Moell PE. KOOV
Po. Box 2508
Fullerton, CA 92633

Hunts and Stunts
Around the USA

Imagine going to a football or
basebal l stadium that doesn' t
have a scoreboard. Imagine also
that final scores aren't published
for weeks after the games end. II
sounds absurd, but that's the way
most ham rad io competi tions
woO<.

When you finish competing in
a 0 50 party, Field Day, 0( a OX
contest. you have only a vague
idea who the leading competitors
were and ho w we ll you did
against them . You wo n ' t f ind
out the winners and all the details
until months later, when the om­
era! results are printed in a maga­
zine.

On the olher hand, when you

Radio Direction Finding

go hidden transmitte r hunting ,
you'll know exactly who you are
up against and you'll usually find
out how well you placed befo re
you go home. Afte r a mobile
hunt, you will probably end up at
a lively post-mortem session with
plenty of success and failure sto­
ries, either at the hidden transmit­
ter location or a nearby restau­
rant. Later, there will be lots 01
challer about past and upcoming
hunts on the local repeater.

Last month, I explained the ba­
sics of this fas t-g ro wing radio
sport . which most hams call -T­
hunting~ Of "foxhunting. ~ In a nut­
shell , irs ham radio's version of
hide-and- seek fOf all ages, Partic­
ipants track down the location of
we ll -placed transmitters using
easy-to-make radio direction find­
in g (ROF) equ ipm en t. Thi s
month, I'll tell about some cre­
ative ways that hams around the
country are having RDF lun.

Surprises Guaranteed

Most 'r-ncnts in North America
involve miles of d riving in RDF­
equipped cars, trucks, vans, and
even motorcycles (see Photo A).
Alter the mobile portion of the
hunt, it's often necessary to -snifl
our one Of more concealed Ts on
toot (see Photo B). Besides expe­
riencing the instant gratificatioo of
knowing how they did at the end.
hunters like this challenging sport
because , when they sta rt out ,
they never know wnere they will
end up and they are never sure
what they will find there.

If you go fo xhunting at Hal­
loween time, maybe you'll track
down a pumpkin! A couple o f
years ago, Randy Skirvin N6KHO
and soo Brandon KD6MMZ cut a
small hole in the bottom of one
and replaced the innards with an
Atin co 580 t ransceiver. They
placed their pumpkin-T under a
pine tree in a park io- the monthly
T-hunt of the Amateur Radio Club
01 EI Cajon, Cali fo rnia . It might
ha ve be en just a b it obvious
there. What if they had left it in a
patch with dozens of other pump­
kins?

Jim Bowman W7HPK, Direction

Finding Coordinator for a RACES
group in the Seattle area, recently
wrote abou t a T-hunt he and his
wife Betty put on: "VI/e Spoiled an
old barbed wire fence around a
pasture next to a church in Lyn­
nwood. On closer examination, I
discovered that it inclucled an old,
unused strand of el ectric fence
wire . That d id it! I found a spot
where the fence wire came close
to the ground arc hid the transmit­
ter and battery right under th e
fence in the bushes . I had made a
temporary antenna trom a 19-inch
piece of insulated wire , which I
wound around the electric fence
wire to couple the signal to the
fence. (Who worries about SWR?)

-scme care fu lly arranged
grass and flowers picked nearby
completed the camouflage of the
rig. Betty and I obtained permis­
sion to conceal ourselves inside
the church to watch the proceed­
ings (a kind term tor a pack of
frenzied T-hunters beating the
bushes). After about half an hour,
we saw th e first signs of them .
One team pulled right into th e
church parking lot, drove in a cir­
cle , and came back out. Shortly
thereafter, they pulled in the park.

I

Photo A. Who says quads have to have square or dlBmond-shaped elements?
Dave Hess KD6l...ZA has greiJt resulls on meter T-/llJllts with a circular-elemenl
quad
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Pholo B. Masl hfdden Ts arm"" alongside /he road. so "sniffing" gear is required.
Marty Mr/chell N6ZAV is well equipped with a Shrunken Quad. Sniff-Amp.
hand!·/al/oe and ac/we altenwlor. The ob;ect of his search is atop the playground
equipment.



Photo C. Bob Thornburg WB6JP/ shows 0" a home-brew 12 GHz yagi he built
for the 1995 West Coast VHF/UHF Conference T-hunt, He made two-s-one for
his rotating mast and the other lor sniffing.

"A fter the mobile portion of the hunt,
i t 's often necessary to 'sniff out' one

or more concealed Ts on foot. "

minute s. Each fraction wi ll be
less than 1, unless a team man­
ages to take less time to drive the
cou rse than the hunter did , in
which case that fract ion is de­
clared to be 1. Each of the two
fractions (for mileage and time) is
mu lt iplied by 50 and th e two
products are added together to
g ive a tea m's final score. Th e
highest scoring team wins. This
scoring method sounds complex,
but each score takes only a few
seconds with a hand calcu lato r.
For example, if a beginn ing team
finishes with twice the minimum
mileage and takes fou r times as
long as the minimum time , its
score will be 37.5 out of a possi­
ble 100.

Grand Rapids hiders like to an­
noun ce sc ore s as the hunte rs
come in. This can be demoraliz­
ing when you' re stuck without a
good bearing and you hea r the
hider say that one of your com­
petito r s just found him and
scored 85 poin ts!

Not For Weekends Only

Is it hard to find time in your
busy schedule for RDF? Want to
stay fit and have fun at the same
time? Dave Sims KC5JKN has
the answer. "Our lillie radio club
here in Los Alamos, New Mexico,
has been doing 'r-hunts on our
lunch hour," he says. "All of us
work in the same place, we got
our licenses in the last year or so ,
and we all like to bike ride. We
wo rk next to a resi dential area
that's nice for riding. At the start,
we give the tox about 10 minutes
while we eat lunch. He rides out,
usually to a cul-de-sac or dead
end stree t, never m uch more
than a mile from where we start.
He sits down, eats lunch, and
starts ta lking or reading a book
into the mike.

"The first person to get there
wins. We do it on 2 meters and
the hider tries not to make it too
hard," Dan continues, "We stop
when we have about 15 minutes
left. When the fox is ready to go
back , he sta rts giving obviou s
clues."

KC5JKN is looking at ways to
mount ADF equipment directly to
his bik e , because his present
method is cumbersome. "We all
use hanoi-talkies." he says. None
o f us knew how to do RDF at
fi rst . We read somewher e that
you can hold the HT close to your
body and turn in a circle to listen
fo r body blockage of the sig nal.
Unfortunately, you have to get off
the bike to do that. "I use the rub­
ber duck and when I get close, I
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Saturdays at a Red Cross Build­
ing. Boundarie s inclu de all o f
Kent County. The hider asks one
participan t to be huntmasler, as­
sist ing at the starting point. To in­
su re that all participants drive
sa fely, each vehi cl e op era to r
gives his or her driver's license to
the huntmaster, who places it into
a sealed envelope and gives it
back to the driver. The huntmas­
ter writes down the starting time
and mileage on this envelope,
too. "By doing this, we can tell at
the end if any team has been
pulled over by the authorities for

unsafe driving," Sam says , "be­
cause the seal on the envelope
will be broken. That hasn't hap­
pened ... yet."

Grand Rapids hunters have an
unusual scoring system, 100. A
few hou rs befo re the hunt , the
hider covertly drives the shortest
route from the Red Cross Build­
ing to the hiding spot, determin­
in g the minimum poss ib le
mileage and elapsed time, When
a hider find s the T, his score is
calculated by computing two frac­
tions , minimum mileage divided
by actual mileage and minimum
rtrivinq minutes divided by actual

checkpoint and he had not talked
to anybody who was there. I ap­
proached one of the deputies and
he told me I could put the T in my
parked car, right at the check­
point. My original plan had been
to put it in one of the traff ic cones
in the middle of the lanes, but this
worked out fine. Without giving
away my location, I instructed the
hunters to pay particular attention
to their driving and fo r them to
approach whatever they thought
was the T-only one at a time. A
few people were hesitant to drive
down the checkpoint street with

their RDF vehicles, but we had a
great time and everyone thought
the idea was pretty neat."

In most cit ies and towns, rules
for T-hunting are straightforward
and simple . They sp eci fy the
boundaries, hunt frequ ency, and
scoring method. The winner is
usually the team that finds the
transm itter first or the one having
shortest start-to-finish odometer
mileage. In other places such as
the Grand Rapids, Michigan area,
foxhu nt rules ha ve interesting
twists.

According to Sam Nabk e y
WJ8T, hunts begin at 6:30 PM

ing lot again and stopped about
50 feet from the hidden transmit­
ter."

Then the fun intensified , as
more teams ar rived and the on­
foot porti on of the hunt began.
"The first team went in opposite
directions up and down the fence
Hna," Jim continued . "For awhile
there was a confused mob wan­
dering along the fence. The long­
wire antenna was making sniffing
tough. I was really whooping it up
in my hiding place, loving every
m inute of watching the best
teams we have working so hard
to find a transmitter right at their
feet.

"Th is frenzy continued until
Tom Bruhns K71TM finally spotted
the transmitter an d raised his
monster yagi in the universal vic­
tory sign. It was impossible to de­
termine any other finishing posi­
tions beca use everyone was so
close that when Tom found it ,
everyo ne kn ew. This was the
hardest I had ever seen so many
"r-hunters work, for so long, and
so close to a transmitter without
finding m"

Safe and Sober Hunters Only

Over the years, I have written
articles about hiders who put Ts
in unlikely places such as baby
carriages, shopping carts, ferris
wheels, and fake fire hyd rants .
Jami Smith KK6CU tried to outdo
them all this spring on the weekly
Friday n igh t hunt in th e San
Gabriel Val ley near Los Angeles.
"This is a 'find it quick and huny
to the restauran t' type of hunt that
normally lasts a half hour to an
hour," he told me. "On the Mon­
day before the day I was to hide,
I went to my Temple City Ham
watch meeting as a volunteer for
the Los Angeles County Sheriff's
Department. They needed volun­
teers to help out at a so briety
checkpoint, so I raised my hand
and they signed me up . Th en I
remembe red that I had to hide
the T that night.

"Now during the meeting , our
Ham watch leader, Lola Lowe
KE6JD W, m ent ioned that she
wanted me to plan a demonstra­
t ion T-hunt fo r some of th e
deputies," Jami continued, "That
started me to thinking about com­
bining the two. I explained my
idea to her and she checked with
the sergeant. He is a pre lly
st raigh t-laced guy, bu t he said
that as long as my tran smi tte r
was safe and out ot the way, it
was okay,

" But when I arrived Friday
night, the sergeant was not at the
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remove it. Sometimes I use a 2­
inch piece of wire as an antenna
when close. Another person
keeps the rubber duck on but
holds it with both hands to shield
it when close. It's tricky because
a lot of times the fox will be eat­
ing his lunch and not transmitting
when you need a signal."

Indianapolis hams have found
a way to go RDF contesting with­
out having to ask a ham to be the
hider. Cliff Vaught N9FHf wrote
on CompuServe's HamNet: "We
have both monthly hunts and im­
promptu hunts. The tradi tional
hunts are on Sunday afternoons.
The spur -of-the-moment hunts
are usually at night, often during
the week."

N9FHF continues, "Around 10
PM or so, after my fellow crazies
have put their kids to bed and
other chores are completed, we
congregate on our favori te re­
peater frequency. Our scanners
are also going, looking for a sig­
nal to hunt. It could be an errant

one or just a strange-sounding
one. It's usually 6 meters or high­
er and most often around 2 me­
ters or 70 em. as that is whe re
most of have equipment ready to
go. The signa l could be ham,
business, gove rnment, or any­
thing else that's out there.

"When a wo rthy signal i s
foun d, a 'CO Foxhunters' ca ll
goes ou t. Atter everyone has
tuned it in and agrees that it is
worth the chase, the hunt is on.
Afterwards, we always retire to a
restaurant to compare notes and
discuss the evening's activities.
Th is usually gets us home be­
tween t and 3 AM. Most of ou r
wives have become so accus ­
tomed to this that they don't wait
up for us any more."

First T-Hunt on 23 Centimeters

Southern California 'r-hunters
have done their sport on every
band from 28 to 450 MHz in re­
cent years. Knowing this, the or­
ganizers of the 1995 West Coast

VHFIUHF Conference in Cerritos
decided that it was time for RDF
on a new band. The last event of
the Conference was a mob ile
hunt featuring several 2 meter Ts
and one on 1.2 GHz FM. To win,
a team had to have tow mileage
to the 23 cm band emitter and
shortest time to all the foxes on
146.565 MHz. Some teams DFed
the new band with a short or long
yagi on a rotating mast (see Pho­
to C). However, the winning team
of Gary Horoubek WB6GCT, Don
Frizielle W6HRC, and Jason
Mclaughlin KD61CZ did it much
more simply. All they used for mi­
crowave hunting was Jason's
handheld with a little five-element
J-beam plugged into its BNC an­
tenna connector.

"I was sitting in the back hold·
ing the handheld out the window,
not expecting to hear much," Ja­
son says. "Our strategy was that I
would listen to 1.2 all the time
and the guys in the front would T­
hunt 2 meters as usual. We fig-

ured that the 1.2 T would be near
one of the 2 meter rs. so we
would hunt 146.565 MHz and if
the 1.2 GHz signal came up, then
we would go find it. "As it turned
out, there was an S-3 microwave
signal at the starting point and I
got excellent bearings on it the
whole time. We ended up turning
off the 2 meter radio and hunting
the 1.2 GHz signal first, because
we decided that if we could get
great mileage on that one, we
could spend the rest of the hunt
pedal-to-the-metal finding the 2
meter Ts."

I have lots more tales of unusual
T-hunts from allover, but I'm out of
room for this month. If you want
more "bat tle stories" in future
"Homing In" columns, let me know.
While you are at it, send details
and photos of the hunts in your
home town. Write to the address at
the beginning of this article or send
e-mail to me via Internet (Homin­
gln@ao1.com) or CompuServe
(75236,2165). iii
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Photo A Mike Spasoff KE6QNM and Dan Radovich KE6S00 ,ransmir GPS data
from the Mars Rover

Carole Perry WB2MGP
Media Mentors Inc.
P. O. Box 131646
Staten Island N Y 10313-0006

Mars Base Simulation
One of the best ways for

teachers and instructors to ge t
new ideas is to share with each
other. That certainly is a primary
goa l of this co lumn. One of my
ham radio acquaintances who is
a super creat ive teacher is con­
tinuously coming up with innova­
tive teaching proj ec ts . Da ve
Reeves KF6PJ is a teacher at
Chaminade COllege Preparatory
School. We me t several years
ago at a NASA Educators' Con­
ference at the Kennedy Space
Center. Since then we've kept in
touch and shared some great
teaching experiences.

Mars Base Omega

On June 2 and 3, Dave and
fe ll ow tea cher Margery
Weitkamp KA60 CL led the hon­
ors top ics class at thei r school in
West Hills, Ca lifornia, in a 36­
hou r Mars Base simulation.
Da ve te ll s me that eve ryon e
connected with the project had a
great deal of fun. I'll share what
Dave wrote me about this excit­
ing learning experience that he
and Margery helped orchestrate.

Th e two classes moved the
science experiments that they
had been prepa ring for the en­
tire school year from Margery's
biology classroom , "Lunar Base
Alpha ," into newly constructed
"Mars Base Omeqa." Heath er
KE6RRD and her module group
designed and buil t th e Ma rs
base by covering a frame of 4­
inc h PVC pipe with sheets of
t ra nsl ucent pl ast ic, For 36

hour s, ba se lead e rs Mike
KE6QNT, Steve KE6QNU , Kris­
ten KE6UJH, and Jon KD6FOZ
guided tea ms of three or fo ur
classmates. The teams worked
in a-hour shifts, reporting resu lts
from Mars Base Omega to the
command post in Dav e 's
physics classroom, "Lunar Base
Charlie."

Students sent reports on sci­
entific experiments, base tem­
perature, solar electricity battery
voltages, and cre w te mpera­
tures and respiration rates. They
typed and sent packet radio re­
po rts every half ho ur on their
"Data Link." They kept continu ­
ous 2 meter radio voice commu­
n ications while they watched
one another on closed ci rc uit
TV, For two days and a night,
the 2 meter ham radio band was
ablaze with the chatter of the 39
teenage amateur radio opera­
tors exchanging in fo rmatio n
su ch as " Phoebe (one of the
base chickens) just laid her first
egg."

Mars Rover

John KE6UJM , Jaco b
KE6UND , and Mike K E6U JJ
complete ly renovated an old golf
ca rt in the gro un d' s mainte ­
nance shed, transforming it into
th e proud "Mars Rover. " And
rove it did! During the entire sim­
ulation, the Rover Group auto­
matically t ransmitted the ir GPS
position to the command post in
Base Charlie . They mainta ined
2 meter voice contact. A com­
pute r in Base Charlie Used
APRS software to display thei r
c ha nging location . Sate llite
ground station transmitted a pic­
ture of the Rover to Pacsat dur­
ing the event.

Satellite Ground Station
WA6BYE

Greg KE6PND and Rob
KE6PNF ran a unique specia l
events station by contacting the
Pacsat Satellite on eve ry pass
over the 36-hour period . They
enjoyed severa l exchanges with
Jan ZS6BMN, who reviewe d
their Mars Rover picture in Pre­
tor ia, South Africa .

Mars Expedition

On March 27, 1995, the hon­
ors topics classes rehearsed the
Base simulation by tak ing their
Rov er to the San ta Susan a
mounta ins overlooking the his­
toric Aocketdyne Field l aborato­
ry. Teams exp lored the "Mars
environment," locating plant, an-

imal and rock specimens. They
reported th ei r find ings to th e
co mmand pos t ove r 2 meter
voice radio. The Rover transmit­
ted its pos it ion from its GPS re­
ceiver to the command post on
2 meter packet radio using soft­
ware created by the ir advisor,
Mike Tweedy KA6SPT

Lunar Base Alpha-Margery
Weitkamp KA60Cl, Teacher

The plant group, led by Luigi
KE6QVU, designed a hydropon­
ics system and grew genetically
engineered "Brassica rap a"
plants. They gave the plants to
Eric KE6QVS, the biotechnology
group leader, who extracted the
genetic material and used elec­
trophoresis to characterize the
different strains of DNA. Biotech
team members Caryn KE6THF,
Pra tima KE6QVV, and Travis
measured the ferti lization rates
for sea urchins in different sa lini­
ty, and obta ined classic results.

Jennifer KE6TZD and Aman­
da KE6UNB used four chickens
to measure the egg production,
density, and shell thickness as a
func t ion of various day/n ight
prop o rti ons . Ky le KE6TTZ,
Dan ielle KE6QV R, and Curtis
d id an exhaustive study of cray­
fish. They took plaster casts of
their boroughs in several simu­
lated Mars soil types .

The Celes ti al Navigation
Team used a computer program
to simulate the trip from lunar or­
bit to Mars. Chuck KE6TGZ, and
Rachel KE6UQN enacted a sim­
ulation of the trip to Mars over
the 2 meter com link.

Lunar Base Charlie-Oave
Reeves KF6PJ, Teacher

The G PS g rou p, Mike
KE6QN M, and James KE6QNL,
mounted an Eagle GPS receiv­
er, a Tiny-2 TNC , an d an HT
transceiver on the Mars Rover.
They tracked the Rover's posi­
t ion on a computer in Lunar
Base Charlie using APRS soft ­
ware. Richard KE6RRF, Vanes­
sa KE6RVL, and Kevin estab­
lished th e "Data Li nk" using
packe t rad io . They operate d
from a laptop computer and an
HT transceiver in Base Omega.

Mike KE6QN T an d Steve
KE6QNU did extensive work on
a fiber optics data link. It was
not, however, tuuy operational at
the time of the simulation.

Th e pu blic re lations group
published the articles submitted
by each group in a 16-pag e
booklet called, "Mission 2 Mars.~

66 73 Amateur Radio Today. October, 1995



Photo B. The romma nd post in the field on March 27.
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In Summary

Accord ing to Dave, the stu­
dents mastered the science and
the technology skills needed to
operate both Mars Base and the
Rove r. The students were re­
sponsible for a ll aspe cts o f
design ing and sett ing up the
base, and for its subsequent op­
eration. As teachers, Dave and
Margery were excited about how
well the young people exercised
leadership during the mission.
They were also pleased with
how the students were able to
train one another in the opera­
tion of the experiments and the
packet radio system. For their
part , the students were surprised
that even while they were learn­
ing, th ey were having a good
time.

For more details abo ut the
Mars Base Simulat ion project,
contact Dave Reeves KF6PJ at
Chaminade College Preparatory
School, 7500 Chami nade Av­
enue , Wes t Hill s, Ca l ifo rn ia
91304. iii

Editors Mike, Mark, and Brian al­
so produced a video containing
Patrick KE6QNP's animation of
the Rover, th e Base, and the
Martian terrain. They obtained
most of the ir images from the
WWW on the Internet.

During the Mars Base simula­
tion, Nilou KE6QVT prepared an
excellent weather report from one
of the NOAA weather pictures
that she acquired directly from
the satellite. The occupants of the
Mars Base were grateful for the
cool and cloudy June gloom.

The Power Systems Group,
Amy KE6RVN, Sean, and Fer­
nando set up the solar power
electrical system used to power
radios, computers, and lights in
the Mars Base during the simula­
tion.

Jon KD6FOZ and Brian
KE6QWE establ ished the com
link between Command Base
Charlie and Mars Base Omega.
They used 2 meter radios for
voice and closed circuit video for
the television signals between the
two bases.

Photo C. David Reeves KF6PJ and Greg Flowers KE6PND speaking about ham
radio for the bases.
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PhoIo A. 80m the mOdified and CKiginal LNB.

Photo B. OrigInal LNB!of 3.7 to 4.2 GHz TYRO opera/ion.
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ASOVE & SEYOND"db"kWd the amplifier will be changed from
a relatively narrow band unit to
one of wide bandwidth. The fin­
ished strip line will look like the
devices are all interconnected by
just a 5O-ohm or so stripline with
no frequenc y-peaking stubs. If
you are a real perfectionist , you
could even try your hand at im­
proving gain at the 1691 MHz fre­
quency if of interes t (snowflake
tuning). I haven't t ried this but
suspect that you can obtain some
success with this improvement.

A normal (stock lNA) amplifier
provides about 40-50 dB of gain
in th e 3 .7 to 4.2 GHz T VRO
band. Now there is usually lots of
excess gain to play with making
broadbanding quite practical. The
type of l NA you happen on to for
this conversion is not important
as long as the cost is low; usually
su rplus LNAs can be had lo r
about $4 to $5 each. As I said be­
fore , a surplus LNA has about
40-50 dB gain and , even after
conversion. these typical ampli­
fiers still provide at least 30 dB of
usable gain. 01 course, there are
peaks and valleys in this wide
bandwidth mode but, with a little
retuning etten. I am sure that you
will have good results making the
preamp work at 1691 MHz.

The rest of the conversion re­
quires a mixer and lor embellish­
ments an IF preamp, if you de­
sire. Now with this in mind you
might be able to pick up a varia­
tion of the LNA - namel y, th e
lNB. This is a unit that not only
incorporates an RF preamplifier
but a mixer and usually an IF
preamplifier. If you can lind one
of these lNBs. it would save a
few dolla rs on conversion and
provide more gain as the IF am­
plifier can be brought into play.

The conversion scheme with
an lNB is a little more complex
because the unit has an internal
local oscillator, usually a Dielec­
tric Resona nt Oscillator (ORO).
Unfo rtunately this oscillalor can­
nOI be modified to work for our
conversion and needs to be re­
moved, as intact as possible, lor
som e future project. With th e
ORO removed in most modules .
there is space available to place
a small vonaqe-coeuronec oscilla­
tor. In the unit that I converted, I
just remo ved the enti re metal
wave guide flange to eliminate
bulk not required in our converter.
I mounled a coaxial connector to
connect an extemal lO of choice.
More on the local oscillator later.

Removing the ORO leaves the
basic RF preamplifier for cower-

give it a try and tackle that prob­
lem head-on. What I have to offer
is not a complete PC board lay­
out lor construc tion but rather a
set of conversion ideas th at in
part will allow you to construct a
good portion of a 1691 MHz reo
ceiving downconverter lrom sur­
plus material that should be avaa­
able in your local area. After all, if
you can't find the surplus materi­
al , you can't construct this low­
cost converter. Let s ta ke the
problems of our surplus material
one-by-one starting. with the RF
preamplifier.

The biggest problem in any
high.sensitivity downconverter is.
of cou rse , th e recei ving RF
preamplifier that must have lots
of gain and a good, or low. noise
figure. Given that , other compo­
nents required include a mixe r
and possibly an IF preamplifier in
adclition to the all-important local
oscillator. We win handle the local
oscillator problem last as this will
be a problem to solve in ne xt
month's column. This month , I
want to present ideas that can be
put into motion so that we ca n
tak e the fini sh ed to rm next
month. I like to work with dead­
lines as lhey tend 10 make cre­
ative ideas sprout fast er rather
th an wa iti ng for something to
happen. I call this sort of a cre­
ation research crash program.
Now, ba ck to surp lus-ma terial
renovation .

Wh at, then . is avai lable in
common surplUS material that
can deliver the basic design con­
siderations and fill the bill? Well ,
what's more natural Ihan to use
the ve ry surplus o ld s tandb y
TYRO 3.7 to 4 .2 GHz Low Noise
Ampl ifier (LNA). Prior use of sur­
plus LNAs e t other than TVRO
freq uencies h ave proved suc­
cessful in a general-use amplifier.
Putting th is same LNA back to
service in the 1691 MHz Irequen­
cy range is not a problem. The
basic converted amplifier showed
good usable gain from 800 to
slightly over 4 GHz when modi­
fied. Be aware thai the gain is not
uniform across the frequency re­
sponses when the bandwidth is
opened up to cover 800 MHz to 4
GHz. Variation is great but con­
sider that the original gain was
some -+40 dB in the 3 .7 to 4.2
GHz range.

The conversion is quite simple,
since all that is required is to re­
move the frequency determming
srrtonne components between
amplifier stages. By removing the
frequency-determining trim stubs,

ware at 137 MHz for WEFAX, this
project necessitates the construe­
lion only of an RF amplifier. mix­
er, and local oscillato r. The trick
is, 0 1 course. 10 keep the project
low in terms of cost to rem ain
within budget.

System parameters dictate thai
the system should have a noise
figure 012 dB or less and ga in of
about 15 to 20 dB minimum in the
AF preamplifier. More ga in and a
reduced noise figure would be
nice. as lIlis would allow a margin
of extra performance to allow for
signal vanation .

Now. the hardest part is trying
10 pul togethe r a system on a
shOestring budget. That's always
the hard request 10 fill , but we wi ll

VHF and Above Operation

Well, I had to do something on
this topic sooner or later. I have
had so many requests and letters
all commenting how on a limited
budget a GOES Weather Satellite
rece ive co nverter can be con­
structed. Usually the converter in
que st ion takes the form 0 1 a
downconverter to 13 7 MH z.
where the VHF receiver and ex­
i sting system is used for VH F
WEFAX. By using existing hard-

C. L. Houghton WB61GP
San Diego Microwa ve Group
6345 Badger Lake Ave.
San Diego CA 92 "9

Surplus Ideas for GOES
1691 MHz Converter



"In trying to give this project a fair
shake, I must mention a few others and
let you choose what is the easiest for

you to obtain or construct. ..

Photo C. Close-up or modified LNB, center connector LO, righf coooecux RF in­
put. left IF ootpot.

frequency synthesizer chip to be
used . Of course, there are other
circuits that can be used. These
are just some starting ideas.

In trying to give this project a
fair shake, I must mention a few
others and let you cnccse what is
the easiest lor you to obtain or
construct. A suitable loca l oscilla­
to r ca n be obtained fro m a 10­
GHz · BliCk~-type, phased-lock os­
c illator, as most 01 the cavi ty­
tuned oscinators run in the 1,600
to 2,000 MHz ranges and do not
require conversion . Even a
·Brick· with a defective diode mut­
tiplier can be put to use. The mul·
tipl ier section originally multiplied
the 1,600-2 ,000 MHz oscillator
frequency by 6to 10 times, to the
12-GHz range. For fundamental
frequency operation of a ~Brick·­

type oscillator is not required . In
this application , the high·power
LO is phase locked to a crystal
that is 1116 or 1117 of the high­
power lOcal oscuatoe.

Now what can be the cheapest
local oscillator for this applica ­
tioo? Well , again, the answer can

..

tal-controlled circuitry going in the
500 or so MHz ranges. One of
these types was developed for lo­
ca l osc illato r injecti on use with
the no-tune type of transceivers.
This design wa s originally pub­
lished in QST magazine . A varia ­
tion 01 this circui try is Irom the
English publication . RS GB. An-

Photo D. Brie*·type osclildlOf from Frequency vrest. Upper harmonic muhipher
removed showing hoIs to whictl /0 connect probe IOf" fundamental output, Hole is
jusr above "M- in alann tWJtat;on 00 upper flat surface.
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other variation would be to coo­
struct a VCO and synthesizer us­
ing the ol d favo rite MC -1 45106
Motorola synthesizer Chip with an
appropria te frequency divider. All
circuits require a frequency multi­
plier either to double or to trip le
the frequency 01 operation. The
VCO model could be made to op­
era te on the frequenc y needed
for LO injectioo, but requires fre·
quency dividers to allow the low-

nat PC board to the metal assem­
ble , using grounded static -free
procedures. This will insure that
you will not subject the PC board
and its sensitive FETs to destruc­
tive static ctIarges.

Befo re a ttac hing the input
coaxia l connector, cut th e input
trace and add a 10-pF chip ca-

pacilor between the coaxial con­
nector and the base of the first
device. Mount the capacitor near­
est to the coaxial connector, leav­
iog as much of the input stripline
lead as possible going to the in­
put FET.

Next , connect the DC power
lead to the leedthrough capaci tor.
It should be mounted near th e
output coaxial connector on the
amplifier, if practica l. The Oliginal
LNA used a power feed option
that provided DC power up th e
coax feedline. It is better to sepa­
rate this line into sepa rate DC
power and RF output. Remove
the connection for the DC power
to the regu lator input on the PC
board from the coaxial connector.
It's usually a small wire-wound
RFC that connects to the output
connector. Remove this lead and
attach to the feedthrough . This
operation is the same for both the
LNA and the LNB.

If you are modifying an LNA, a
sepa ra te mixer wi ll b e used .
There are several choices for a
suitable mixer, you could build
on e or purcha se an ex cell ent
mixer for less than $20. The most
reasonably p riced mi xe r that I
have come across is the SRA-11 ,
which is good to 2,000 MHz and
wo rks well at 1691 M Hz. Irs a
very small mixer about the size of
a 14-pin IC. This mixer is starting
to show up in modest quantities
l rom surplus and that ShOUld hold
down costs even further lor con­
struc tion of this converter. Cou­
pling this external mixer and a
small IF amplif ier-fo r instance ,
an MMIC amp-completes the
basic AF to IF circui try, with the
exception 01 the jocar osci llator.

Local Oscillator Circuit kleas

Construction of a local oscilla­
tor is a task that can take many
twists. There are several different
PC boards available to gel crvs-

sron using the same procedure
as in a stock lNA. The IF preamp
that comes with an lNB needs
attention , as it operates in the
1,OOO-MHz range and is frequen­
cy restrictive due to its low-value
frequency coupling capaci tors. To
lower the frequency response to
the 137-MHz range, all that is re­
quired is to increase th e inte r­
stage coupling capacnor'e value .
thereby lowering the frequency of
ope ration . For an IF 0 1 1,000
MHz or so, the value should be
very small-say. a lew pF-but
with an IF in the 137-MHz range.
a value near 10 times the original
is normal. This one conve rsion
will improve the low-frequency
coupling and lower the operating
frequency of the IF preamp.

Mod if ying the LN A or LNB
housing to remove the waveguide
flange is best done with a good
bandsaw to eliminate roost of the
LNA's case . A hand hacksaw
could be used, but the effort re­
quired is almost superhuman; I
know, because I tried my hand at
ooe 00 a hot Cantorma day. You
can remove quite a bit 01 metal,
as is evident in Photo A, which
shows both a stock and convert­
ed LNB. As you can see, the pro­
file of the converted unit is quite
small. Before you are ready to
take a whack at the metal, make
sure the PC board will survive; ei­
ther remove it or take a chance
and leave it in place. (That's if
you have severa l units available
to check out G-force survival on
your band saw "shake" table.) I
removed the complete PC board
assembly and left the minimum
amount of material connected be­
for e sawing , using good static­
free procedures to afford FET-de­
vice protection .

Wh en yo u rem ove th e PC
board. make a sketch of the inter·
connecting leads and be sure to
include details showing how the
lead s were attach ed an d th e
wires dressed . A simple sketch
will jog the memory, as most will
fall into place . But do not leave it
up to chance; make the drawing
or sketch showing where every­
thing attaches.

After the wevequce section is
removed from the LNA housing.
drill and tap holes for the coaxial
connections to be used for the
amplifier input. Drill a new hole in
a location near Ihe output RF
connec tor; thi s is where we
wi ll ins tall a new DC powe r
feedthrough capaci tor. After all
drilling operations and cleanup
are complete, remount the origi.



"We are always looking
for conference papers

even if you do not wish to
present them at a
formal session. "

be found in the television market­
place in an unlikely component: a
simple television luner converter
modu le . These tuners have a
voltage-tuned oscillator that cov­
ers 500 MHz to over 1 GHz. They
can be used with minimal circuitry
to obtain the required injection
frequency. Am I still on the kick of
using a Motorola synthesizer chip
(MC-145106)? You bet; it f~ l s the
bill well . The only problem with
this circuit is that it provid es 112
or 1/3 of the required local oscil­
lator frequency. That necessitates
th e construction of a multiplier
stage to double o r triple the
phase-locked synthesizer fre­
quency. It should not be too tough
to construct whatever type of os­
cillator you choose. Next month,
some circuit ideas on the material
we covered ve rbally. Be on the
lookout for LNAs and LNBs for
this conversion, which will contin­
LIe next month.

Microwave Update 1995

The North Texas Micr owave

Society will hold the annual Mi­
crowave Update Convention in
Arlington Texas on October 26 ,
27, 28, and 29, at the La Quinta
Hotel. Reservations can be made
by call ing (800) 453-7909. The
La Quinta is at 825 N. Watson
Rd., Arl ington, Texas 76011.

The technical program for Mi­
c ro wa ve Update 95 is nearly
completed. The program consists
01many well-known tedYlical mi -

crcwave enthusiasts from across
the nation, and even Japan and
England . There will be a wide
range of topics that cover 902
MHz to 24 GHz. The customary
noise-figure-measuring workshop

will be held Friday evening along
with the Ilea market. Test equip­
ment demonstra tions a re
planned by Hewlett Packard and
Tektronbc. We ptan to have a net­
work analyzer available fo r tu n­
ing filters, etc. Bring yo ur lOs.

Kent WA5VJB will help out
w ith the customary equipment
auction, which Is always helpful
in offsetting conference expens­
es. Prize drawings win be held in

between the technical papers.
and again all donations are very
much appreclated. Please con­
tact WB5LUA if you have any­
thing to offer.

As in past years the ARRL has

again offe red to publish the pro ­
ceedings . and all information on
the world above 902 MHz is very
much appreciated . We are al­
ways looking for conference pa­
pers even if you do not wish to
present them at a formal session.
The articles can be any length,
even one page . It is pre ferred
that the papers be camera ready,
and therefore best printed on a
laser jet prin ter. The ARR L
prefers 1-inch margins at the bot­
tom and 3J4-inch margins on the
other th ree sides. Photog raphs
should be lab ele d b ut not at ­
tached to paper.

Conference pre- reg istralion
costs $40 and is due by October
2. RegUlar reg istration fee at the
door and after October 2 is $45.
Contact AI Ward WB5LUA, 2306
Forest Grove Estates Rd., Allen,
Texas 75002 , fo r info rma tion
abo ut this great convent ion,
which centers on microwave ac­
tivity and the dissemination of the
latest information to the amateur
community. II

To subscribe to 73 Amateur Radio Today diall (800) 274-7373. Don't miss a single issue!

VAN GORDEN ENGINEERING
PO Box 21305

S. Euclid, OH 44121
Phone 216-481-6590
FAX 216-481-8329

REPEATER CONTROLLER
With AUTOPATCH $139.95

OIMF Controlled Autopateh and 4 control outputs. Switeh
selectable CWID. VOX or COR receiver control . Assembled
tested board. LED's for Power, TX, RX. Phone. Intel 8748
microcontroiler. Board size 3.8 x 6 .3 inches . You add receiver,
transmitter, power supply (12 v), phone l inc, and antenna
svstcm. Circuit board is top quality. double sided. plated
through holes. solder mask on both sides and parts legend
Shipping S4 for UPS GROUND or S6 for UPS BLUE, COD
add $4. For more information call or write to:

~ John Bell (702) 267-2704
1381 Sa ratoga St. Mi nden, NV 89423

CIRCLE 21 ON READER SERVICE CARD
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G5RV-MB DELUXE
80 THRU 10 METERS, 102'

LONG WITH XFMR &70'
RG-8X CABLE $49.95 PPD.

GSRV·E
80 THRU 10 METERS, 102'

LONG, NO XFMR OR
CABLE ONLY $28.95 PPD.

GSRV.JR
40 THRU10METERS, 52'

LONG, NO XFMR OR
CABLE

ONLY $24.95 PPD.

CQAXCABLE

RG·21 3/U 95% BRAID
COVERAGEWITH NON·

CONTAMINATING JACKET
ONLY .34IFT.

RG-8X 95% BRAID
COVERAGE WITH NON·

CONTAMINATINGJACKET
ONLY.15IFT.

450 OHMLADDER-UNE
18GA. SOUD .13IFT.
16 GA. STRANDED .15IFT.
300 OHM lWlNLEAD .15IFT.
72 OHMlWlNLEAD .ron.
#147122 STRANDED HARD
DRAWN COPPER
ANTENNA WIRE .08IFT.
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perhaps a couple of miniature or
sub-miniature phone jacks , and
so forth in a hurry. Best of all, it's
basically free!

If you own-or know someone
who owns-one of those ultra­
sma ll pocket dicta tion tape
recorders, the kind that use the
"micro " cassette tapes , don't
throwaway the small plastic box­
es that the blank tapes come in.
These boxes measure about 2­
1/4 " x 1·1/2" x 1/2" and can be
used to house the small switches
& jacks mentioned above, plus
many other miniature electronic
do-dads very nicely. The boxes
are insulated, have a built- in
hinged lid, and are free with the
microcassette tapes.

The box can be spruced up a
bit with matching color of spray
paint, if desired, and the ends are
easily drilled and reamed to ac­
commodate the incoming /outgo­
ing cables plus miniature switch­
es and jacks- along wit h other
small parts such as resistors and
capacitors-to complete whatev­
er circuit you might be duplicat­
ing. A strip of double-faced tape
will hold the finished box wherev­
er you wish, on the side of a
piece of equipment or perhaps
under the lip of a sneu. It can be
tucked away in any unobtrusive
corner on the operating table ,
while providing both protection
and easy access when needed.

Perhaps YOU'd like to bring out
a remote input or output from the
back of you r transce ive r, or
maybe mount a small switch to
control remotely one thing or an­
other at the location of you r
choice, to fit your operating style.
One of these little boxes can eas­
ily be recycled to accommodate
the idea.

And the XYL wonders why I
never throw anything away!

dressed , stamped return enve­
lope if you would like to have any
of your materials returned to you,
Actually, I'd prefer that you send
copies that you can spare, keep­
ing the originals for your own files
in case of questions or if further
information is needed. Also. send
only your orig inal , unpublished
ideas . If you' re sending in an idea
that a friend or club group origi­
nated, make sure that they have
no objection to the idea being
published and then use at least
part of the 10 bucks to buy them
all coffee & rolls.

So show us the direction that
you 'd like to see this column take
by sending me your best brain­
storms. Uncle Wayne has given
the go-ahead to give this idea a
try, but we all have to work at it to
make it work for us, Think of this
col umn as a ki nd of "cl ea ring
house" for tips that all of us can
use at some point or another. Un­
cle Wayne is providing us with
the medium of the magazine to
do that effec tively. Above all,
th ink of th is as your column , a
place where you can see your ef­
forts in print so they' ll be avail­
able to others in the hobby.

To show that my heart is in the
right place, I'll give you a couple
of my own ideas to get the ball
rolling. These are just a coup le of
samples of what we're looking for
in HTH; I hope that you or some­
one you know might find them
useful. And don't be afraid to
spread the word about HTH. The
more ideas we have coming in,
the more we can give back to the
ham community.

A Source For Small Switch or
Jack Boxes

Here's a tip I've used to obtain
a small plastic box for mounting a
miniature togg le switch or two, or

to include it in this column.
Anything around the ha m

shack i s fa ir game here :
transceivers, amplifiers, micro­
phones, monitoring equipment,
antennas, computers, computer
peripherals , test equipment ,
clever shop tools, or new teen­
niques on using tccls-c-just about
anything in the way of information
that the rest of us will also find
helpful. Try to keep it within the
ham radio fiel d , but even some
ideas that may have universal ap­
peal in our non-ham electronic
lives will be considered. After all ,
we have to keep the XYL and
harmonics happy, and they too
may b e potential hams in the
rough.

When you send in your ideas,
try to include as much detail as
you possibly can. The more yo u
can tell a person exactly how to
implement your idea , the better
chance of success they'll have to
duplicate it. If a photo would help,
include a clear, well-exposed one
in color or B&W along with your
idea . If a schematic or partial
schematic would be invaluable ,
be sure to send a copy of one. If
a mechanical drawing is called
for, then a clearly marked, rea ­
sonably easy-to-read drawing
would be very much appreciated
by everyone who'll be using your
idea. Even a sketch is better than
nothing , if drawing isn't your
strong suit.

By the way, we're definitely not
looking for unsubstantiated com­
plaints about any particular man­
ufacturer's product. Try to be fair
when writing about a particular
brand of equipment. All electronic
devices have faults or room for
improvement. Even at mat. what
you may think is a problem some­
one else may see as a benefit. I
suppose that the bottom line is:
Err on the side of understanding
rather than on the side of unjust
criticism. We're a whole lot better
off today th an we were in the
days when hams had to build just
ab out everything th e y used
around the shack.

So that's the basic game plan.
Send your ideas, suggestions,
tips, and techniques to me at:
Ham To Ham , c/o Dave Miller,
NZ9E, 7462 l awler Avenue ,
Niles,ll60714-3108

Please include a self-ad-

Your Input Welcome Here

Beginning this month , 73 Ama­
leur Radio Today is inaugurating
a totally new column, Ham To
Ham, or HTH for short. We' re
looking for interesting ideas , tips .
suggestions , simple equipment
modifications , workshop tech ­
niques-whatever you think
might be of interest or helpful to
other hams, both those who are
just starti ng out and we Old
Timers alike.

HTH will be just that , a column
of interesting ideas passed on
from one ham to another. We'll
need your help in designing both
the actual format and the month­
to-month contents of the column.
I'll start if off , but whether it con­
tinues is up to you , Send in your
favorite ideas, the things that per­
haps you wish someone had told
you before you were forced to
find out the hard way, and we'll
include them in this column.

To motivate and somewhat
compensate you for your efforts,
Uncle Wayne's unlimited budget
for this effort will pay you $10 for
every tip or suggestion that's pub­
lished. No, you won't get rich, but
it will help to defray your postage
and writing costs ; also , you ' ll
have the satisfaction of knowing
that you've helped a fellow ham
and you'll get to see your name in
print , a process perhaps making
you famous, but not likely rich!

What kind of things are we
looking for? You be the judge.
Basically anything that seems like
it might be helpful to others with
the same rig or station accessory
that you have. It might be an op­
erational tip , a nifty modification
(one that you know actually
works well and is ououcataote). a
novel way of doing something, or
a circuit that you 've found to be of
benefit a round your station.
There are many new and exciting
rigs and accessories out there to­
day, and we're interested in your
experiences and in the ways you
found to improve some of them.

Just about any item ever de­
signed has some bugs or incon­
veniences built into it. What have
you discovered to make a partic­
ular piece of gear more "user
friendly"? Send it to me and I'll try

Dave Miller NZ9E
7462 Lawler Avenue
Niles, IL 60714-3108
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NEEDED : Any information or
scnemancs. etc., for an ATRONICS
Code Reader (mfd. in Escondido CAl.
I will gladly pay for any costs Incu rred.
Len VE3INK, Toronto Ontario, Canada
M9B 3W7. Tel. (416) 233-4998.

I need a copy 01 a manual and/or
schematic for a DENTRON MLA 2500
Linear ~lifier. I am willing to pay xe­
rOll and postage costs. Call co llect
l irst. Edwin Barr K2HD, 3275 Ught­
house Way, Spring Hill FL 34607. Tel.
(904) 686-7684. Thanks lor any help.

Regarding "FM Your IC-730,' an arti­
cle which appeared in the December
1985 issue of 73: I need the parts
placement correct ions for the FM2
board. Can anyone help me? Eugene
Fischer W710R, (360) 293-6212.

Note: The ideas and sugges­
tions co ntributed to this co lumn
by its readers have not necessar­
ily been tested by the column's
moderator nor by the staff of 73
magazine, and thus no guarantee
of operational success is implied.
Always use your own best judg­
ment before modifying any elec­
troni c ite m f ro m th e or ig inal
equipment manufacturer 's speci­
fications. No responsibility is im­
plied b y the mod erator o r 73
magazin e for any eq ui pment
damage or malfunction resulting
from information supplied in this
column . III

colored plastic film available in
many stationery or variety stores.
The filter film isn't absolutely es­
se ntial, but it does si gnificantly
improve the contrast rat io be­
tween the lighted LED and the
background color-tone.

By the way, if when you plug-in
the new LED arra y, it doesn 't
work the first time around, simply
unplug it and rotate it 180 de­
grees. If you install it backwards,
no harm will be done.

I'll be back with more Ham To
Ham tips next month, and please
remember to send in your ideas
to the address shown above and
we'll pu blish the better ones in
th is column each month , plus
send you 10 bucks for your time
and trouble!

73, DE Dave, NZ9E

I need an operating and/or technical
manual lor the REALISTIC PRO­
2001 receiver. Anyone who can
help please respond to Daniel Ander­
son KB7PLO, P.O. Box 5306, Apache
Je t. AZ 85278. Or call (602) 484­
1037.

WANTED: To borrow service manu­
a l/ sch ematics for SINGER/
GERTSCH FM1 0CS Station Monitor.
Marvin Moss, Box 28601, Atlanta GA
30358,

WANTED : Manual for UNI DEN
aearcat Scanner BC 140 and infor­
mation lor modifications on this scan­
ner. I will gladly pay for photocopies
and postage. Tom Waller, 311 Hillside
Dr. , Greenville AL 36037.

We are happy 10 provide Ham Help listings free on a space-available basis.
To make our job easier and 10 ensure that your listing ;s cooea. please type
or print your requast clearly, double-spaced, on a full (8 tl2' x 1/ ") sheet of
paper. Use upper- and lowercase leiters where approprlale. Also, print num­
bers carefully-a. " for example, can be misread as the leiters I or i, or even
the numt:>er 7. Specifically mentiOrt that your message is for the Ham Help
column. Please remember to acknowledge responses to your requests.
Thank you for your cooperatkm.

Both the AEA PK·232 and the
MFJ 12788 digital multi-mode
controllers use red LED bargraph
tuning Indicators to assist the op­
erator with co rrect t ran sceiver
tuning when operating on the HF
bands. These red bargraphs are
fine in subdued lighting, but they
tend to "wash-our' under direct or
ov erhead lighti ng, making the
"dancing bars" difficult to see.

Fortunately, these bargraphs
are made in convenient, 20-pin,
pl ug-in , DI P packages, w ith 10
pins along each long edge and 5
LED vertical bars in each pack ­
age. I've found that green bar­
graphs are much easier for me to
see under high ambient lighting
co ndit ions, and since they are
pl ug-in , it's an easy matter to
ch ange over to them if you've
had the same experie nce . One
source of these compatible green
bargraphs is Digi-Key corp., PO
Box 677, Thief River Falls , MN
5670 1-0677 (Te l : 1-800-344­
4539). They list the green arrays
as their catalog pa rt number
LT1 067-ND and also offer yellow
ones as part number LT1068-ND.

Keep in mind that you' ll a lso
have to change the color of the
"filter" plastic coveri ng the rectan­
gular cut-out in the front panel to
match the color of the bargraph
you've chosen. The filter material
can simply be a small piece of

Better Visibility Tuning
Ind icators

*Smart Dognt Timer

* Perfect For Portable

* Assembled & Tested

* VH F, UHF, HF (10~)

* Simple Installation

* No E xternal Power

400 Daily Lane
P.O, Bo x 52 to 1·800·8BAYPAC

Grants Pass. OR fI!!IPI HI()()'822.97Z2~
91521 ~ tS03l47oH700~

MOlle! SP-l
Packet Modem
Made in V.SA.

Whether you're an exper ienced packeteer or a newcomer wanting to
explore packet for the first lime, this IS whal you' ve been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecede nted

low price, TIle BayPac Model BP-l transforms your PC~compatible

computer into a powerful Packet TNC,
capable of supporti ng sophisticated features
like digipeating, file trans fers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTIOl\li!

(818) 447~4565 M-Th Sam-5:30pm pst Visa, MC, UPS COD

P.C. ELECTRONICS Tom (W60RG)
2522 Paxson lane Arcadia CA 91007 Maryann (WB6YSS)

GET THE ATV BUG

- Packet Radio ­
Portable & Affordable!

Walt pep

Transceiver
Only $499
Made in USA
Value + Quality
from over 30years
In ATV...W60RG

Snow free line of sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 WaUs in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phano jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70·10 has adjustable RF out (1 to lOw p.e.p.) and
sync stretcher to properly match RF Concepts 4-11 0 or Mi­
rage D1010N·ATV amps for 100 Watts p.e.p. Specify
439.25,434.0, 427.25 or 426.25 MHz, 2nd xtal add $20.
Hot GaAsfet downconverter vartcap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7- aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Ca llbook or send copy of new license.
Hams, call for our complete 10 pg. ATV catalog
Eve hin au need lar400, 900 or 1200 MHz ATV.
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ERIES

If you have two different radios
you'll only need one charger to
accomodate both radios. Now by
simply switching the switch to the
left or righ t. you can determine
w hich charg ing cup to activate.

FOR THE

MONTH OF OCTOBER

ON ALL

Replacement Batteries

LOOK FOR NOVEMBER'S
SPECIAL OF THE MONTH

MONTHLY DI SCOUNTS
APPLICABLE TO END-USERS ONLY

By simply changing adaptor cups, the
MasterCharger w ill charge any vaesu.
Motorola. rcom Kenwood. A nnco. etc.

2·Way Radio Battery

BUY DIRECT FROM US, THE MANUFACTURER
-=::--:---=- ---:::=-::0MasterCharger'" I & lis MasterCharger'"1+1

\ '- " , EIedrIcalty Identical to MasterCharger I

NY!> residena add 8 ,5%
sales tall . Add 54.00 for
post.Jge and shipping.

Prices oiInd specitic.1tionS $Ul)ject to change wi!hOl.lt rcoce

W & W ASSOCIATES
800 South Broadway. Hicksville, NY 1 '80 1

In U.S.A & Canada Call Toll Free 800-221-0732
In NY State Call 15161 942-0011 • Fax 15161 942·1944

World Wide Distributorships Available. Please Inquire

MADE IN
THE U.S.A.

1(000 '0-
'IIU c.o.TAUlG
...0 """C( LIST
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N EVER SAY DIE
Continued from page 4

chap from lUillQis who was able to
turn wat er In to gasoline with a
green powder. He demonstrated it
lor the skeplical reporter, who then
proceded to run his car on it. 0 1
course, that was 22 years ago and
Harley is kicking himself for not fol­
lowing up on the idea.

The chap with the secrel powder
was cautious, and asking blOions lor
the Irwenlion. He claimed that a Mr.
Kraft had shown him the formula
when he was 15. It was also shown
10 a friend of his, Anderson, who
Ihen went to the government and
demonstrated II a t the Brookl yn
Navy Yard. Anderson disappeared
the next day and has never been
seen again.

Scientific Evidence

Do you personally have to see
something 10 believe it? Supposing
the same event Is reported by sev­
eral people around the work! who
have had no way to get together to
concoc11he story? SCientists have a
problem beNeviog in anything they
can't reproduce on demand with
100% relabillty, yet there are a wide
variety of things going on that don'
fit In witI'llhos& resececos.

While I've always had an interest
in the occ ul t. UFO s, and other
anomalies, I've been put off by the
cicse-mocecoeee of many people
who reject me exoereoces of oth­
ers. When something unusual hap­
pens, my instinct is to investigate it
and try 10 understand whafs going
on, not to make every effort 10 reject
or ignore It.

Scientists tend to sweep the un­
explainabl e under the rug as
-e ncmeues." For them thaI's
enough of an explanation, and nev­
er mind Irying to understand the
anomaly or reproduce it. Doctors
have the same mind-set. sweeping
aside sudden cures for fatal illness­
es as "spontaneous" cures. Thus,
Instead of t rying to find cut whal
brought about the "spontaneous"
cure so it could be used to help oth­
ers, they close their mental doors.

For centuries people have been
having near d eath experiences
(NOEs). There's a magnificent book
by Dr. CrookaU, The Supreme Ad­
venture, published in 1961 , which
eKamines hundreds of NDE reports
and shows how remarkably consis­
tent they are. He then takes the
next step and examines hundreds
of reports of the "next wOOd" as re­
ceived through mediums. These,
100, are qu ite consistent wilh the

NOE reports. II's almost enough 10
make a person think.

I've read three recent books you
might want to Jook lor. There's Dan­
nion Brinkley's saved By The Ugh!
(1995; 204p), where he's stlUCk by
lightning and has quite an NOE. " ·s
worth the $6 . Unlike most oItler visi·
tors to "'heaven," this chap was giv­
en some glimpses into the future. It
you've been keeping up with the lat­
es t In technology, you 'll find his
piece on the coming development
01 DNA-type computer systems
most prescient lor a 1975 NDE ex­
perience.

Then there's Mally Cox-Chap­
man's The case For Heaven (Put­
nam 1995; 203p; $30). She tells In
detail about her own experience ,
and then the stories 01 dozens of
more people she's Interviewed
who'v e had sim ilar experiences .
Having gradually become an old
man, and thus perhaps a little more
concerned with death, these 'ighr
books are of increasing interest to
mo.

There's also Betty Eadie's Em­
braced By The Lighl (1 9S4: 145p:
$6), You should be ab le to whip
through it in less than an hoor. She
puts more of a religious Interpreta­
lion on heaven than most others
who've been through the expert-

ence. but her slory Is quite similar
10 all the others in most respects.

Another NDE resource is Cherie
Sutherland's Reborn In The Light
(1995; 303p: $6). Like the others,
She reports on a number of people
she's interviewed. Their stories are
similar. There is the pattern after
the NOE of no longer fearing death,
but looking lorward to it Most come
into contact with a Supreme Being
who radia tes 101le. Most are told
they nave tasks to do on earth be­
lore going to heaven and so must
return until it is their time. While
most of them become more reli ­
gious, few continue going to orga­
nized churches. They come back
with the message that God Isn't in­
terested in theology. Most of them,
while dead, undergo a life review
where they experience what they
felt and what the other people
around them felt as a result of their
actions. I neve an ex-wife who's g0­

ing to have a major probl em with
that, and not a lew eK-employees.

0 1 course I ca n't help, while
reading aboUt these NOEs, looking
back at my life to see how I might
halle done better. My total lack of
interest in money has been a hard­
ship lor my wife, whO is mudl rntlfe
money oriented. Ir s also been a
magnet lor those who would lake

DTMF Contro ller Board
features 16 relay driver
outputs and DTMF to
X10 control capabilty!

~ON ID ~O-12 digit security code s-User
r rogramable using your DTMF keypad! ~ASCIJ Serial
Output of incoming DTMF » Watch-dog t imer reeet
> Relay driver outputs may be mated with our RB-8/l
or RB-16/l relay boards ~Severa l modes of operation
allow combinations of real-time control. on/offl
~omenta':Y output cont rol, ~nd ON response tones
.-Small Size, onfy 2.75 X3 .25 Inches ~12VDC @ 25ma
V iSA, MAS TE RCARd , AMERicA~ EXpRESS, Di '>Co VI R CMd
COD 0' CAS~ t OR MO'FY ORdE R bAsis ONly
S/H, $6 USA; $ 10 C"AdA; $ 15 Fo" iGN. COD, $5
Price and Specificationsare subjec t to change without nonce

Orders: (800) 3 38-9 0 5 8
Info: (503) 687-2118 Fax: (503) 687-2492
Cat a logs are al so available via the Int ernet

motron.info@emerald.com

~~ 310 Gorfield St Suite 4 ON~
!..IJ..1!ll.L!J 1'080,2748 $ftft 0
ELECTRONics Eugene, Oregon97402 77.

The NEW
AUTO KAU®

AK 16

TM-742

TS-950S0X

TM-251

TM-733
liimiiio

TS-850AT

KENWOOD~

Michigar M Radiot:.~
.~FR I ·/('£

23040 SChoenherr. Warren, Ml 48089

1-800-TRU-HAMM (onlo" only)

WORKING TOGETHER TO BRING YOU
THE BEST QUALITY FOR THE BEST PRICE

TS-50

TS-450AT

TH-79A(D)
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advantage of my lack 01 interest
and who have rubbed me of mil­
nons. But. having (at least in my
eyes) helped the world along with
the developmen t of cellular tele­
phones, microcomputers, compact
discs (beller music), my record
companies , and now (hopefully )
cold fusion, I feel my visit to earth
has been worthwhile.

My love of amateur radio has
been guiding me for most of my life.
Sure, I get frustrated when I hear
hams using bad language and be­
ing inconsiderate on the air. I al­
most got angry when the ARRL vir­
tually destroyed the hobby 30 years
ago in their mo ve to gene rate
greater visibility for the League with
their so-called "incentive licensing."
And my ability to forgive, forget, and
love my enemies is sorely strained
when people print lies and dlstor­
tions about me.

Another, slightly older book on
NOEs is Dr. Moody's The Light Be­
yond, (1988; 205p; $4.50). He even
interviewed a number of children
who'd had NOEs, with their stories
all being quite consistent.

The re ports are that a who le
realm of the afterlife is set aside for
the pursuit of knowledge. Well, I've
got a good start in that direct ion.
When I die, it's going to take a trsn-

er truck to bring my library, and I'm
not going anywhere permanent
without it. If I can't take my books
and music, I'm not going.

Closer To The Light by Or. Morse
(1990; 237p; $6 ) deals with chil­
dren's NOEs, What does it feel like
for them when they die? What do
they learn? We're going to have to
understand more about how time
works because many NOE reports
have to do with future events. You'll
also enJOY Brad Steiger's One with
the Light (1994; 300p; $5), which
not only covers a wide variety of
NOE reports, but shows how in ev­
ery case the experience has sub­
sta ntially changed the people 's
lives,

If you've read very many biogra­
phies, you know that many (most?)
of our creative artists attribute much
01 their inspirat ion to the ineffable.
Sousa said that all of his marches
came to him when he was in a half·
sleep state. They came full blown,
so all he had to do was get up and
write them down, Many composers
and writers tell simila r stories. In
Neither Dead Nor Sleeping, May
Sewall (Babbs-Merrill, 1920; 320p;
$2.50 in an old book store) wrote
that her deceased husband ex­
plained to her that spirits on "t he
other si de- are responsib le for

these subconscious c reat ive
events.

There's a current spate of books
about guardian angels. The recent
TV program s on angels probably
triggered this interest. In between
reading Peter Graneau's Ampere­
Neumann Electrodynamics of Met­
als, I'll whip through Hope Price's
Angels, a $5 Avon inspirational
pocket book tna t repo rts on hun­
dreds of angel interventions, There
are a bunch more angel books, all
packe d with stori es of peop le
who 've been touch ed by them ,
Now, are you going to try to teu me
that every single one of these peo­
ple are totally mistaken? Give me a
break!

No, I can 't see auras or bend
spoons, but I have no good reason
to disbelieve the many peop le I
know who claim to have done these
things . There are a great many
things going on for which we have
no good scientific explanation. Can
you assure me that not one person
in history has ever been able to
dowse? My grandfathe r, who was
an inventor, taug ht me how to
dowse (to use a divining rode to
find underground water or miner­
als), "Pop" was good at it. He also
was a good inventor, You wouldn't
see Citgo or Continental Can Com-

pany around today except lor him,
He knew a lot about everything, so I
accepted dowsing and had no troo­
ble learning how to do it when I was
about seven. Alas, he was a heavy
smoker, so he died when I was only
12. My grandmother, who didn't
smoke, lived on almost 30 years
longer. I' ll have to tell you more
about her some time. She put me
onto the Sewall book 3 years after
she died,

Though I haven't had a near­
death experience, I still have a pret­
ty good idea of what my mission in
this life is. It's what I've been doing
for the last 44 years as a publisher.
sharing the things I've found fun
and exciting with you, and urging
you to sha re with me. So I'm on
your case, urging you to do better.
To los e weig ht and thus live a
long er and hap pie r life , To not
smoke. And to be adventurous. To
try new things. To go new places.
To try packet. To try satellite com­
munications. To try going on a OX­
pedition somewhere. To learn more.
To read.

If your reaction is negative, re­
member that this could be an ap­
proach to life that yoo carry around
with you . Life is more what you
make it than it is a box of choco­
lates. If you're nasty, so will be the
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"Could you spare some time once or twice
a week to visit a local school to teach some

9-11 year aIds about amateur radio?"

peop le arou nd you. If you get on
the air to have lun and meet new
people , that's what you'll l ind . lo r
the most part. When you run into an
ill -m annered op , try another fre­
quency instead 01 gelling mad or
gelling even.

One thing lxJIh the angel alld the
NDE reports all agree on is t hat
prayer can be surprisingly powerful.
It doesn't seem t o matter what
eenes you believe in; just the act of
p raying has power t o he a t and
change things. No, this is not a new
concept and it doesn't mean that
poor, old , ag ing Wayne is newly
converted to an y particular savior.
I'm just telling you what thousands
of people I've read about have reo
ported.

As I'm wri ting this , I'm thoroughly
enjoyi ng a C D of Louis Moreau
Gottschalk's (1829 -18 69 ) music.
His music was sort of a precursor of
ragtime, and he was the hrst inter­
nal iona lly famous American com­
poser. Though iI's difficult for me to
imagine, I suppose there are some
people who might not f illd his music
irresistib le . His Tarante lla ,
Responds Md. Ojos GrioIlos. Oria.
La Gallina, Bamboula. Grand Fan­
tasia , alld Pasquinade are incredi­
ble , II I can't get you to enjoy read­
ing books and lea rn ing , maybe I
can tum you on to some wonderful
music? No, all you want me to wnte
about is ham radio, right?

So what do you lind the most ex­
citing about amateur radio? What
adventu res have you had? II you've
made even a tenth the number 01

friends via the hobby that I have, it's
paid 011 for you handsomely. That's
prob ably what brings me back to
Da yto n every yea r mo s t of a ll.
When's the last time you had a con­
tact where you lalked with someone
tor over an hour and you both haled
to end II? I used to oller a ce rtificate
lor long-Winded contacts: the Real
Ra g C hewer 's Clu b certif ica te
(RRCC) for contacts over an hour.
Let me know II I should oner that
again.

Of course,l used to offer a WAAS
(WOr1l.ed Almost All Slates) certifi ­
ca te l o r hams who'd worked 49
states. Then there was my CHC
(Gerttficate Hater's ClUb) lor hams
who hate ce rtificates and promise
not to go aller them; and if they do
by chance get one, they promise to
hate it.

Ma ybe i t's best I don 't w r ite
about amateur rad io and just stick
to my secret goals of trying to get
you to have more fun, to learn, and
to shape up.

l easing The Spectrum

The FCC's recent spe ctrum fire
sale brought in $ 10 billion . .. just
for a few more cellular phone chan­
ne l s . Not b ad , con si de ring th e

FCC's annual $200 million budget. I
kno w you aren't go ing to bel ieve
this, but Congress has noticed this
new revenue source.

The estimated value of the com­
mercially used spectrum, according
to Peter Huber in Forbes. is at least
S200 billion. Alld that ccesn't Cl:X¥It
the frequencies some p rojected
new service s a re going to need .
leasing the currently used spec­
trum COUld therelore be expected to
provide at least an extra $20 billion
a year fo r Congress either 10 re­
duce the national debt or to invest
in bigge r an d better pork. Guess
which way I th ink they'll elect to go?

So what is going to happen now
that Congress has found that there
is a megadolla r value to those mi·
c rowave megah ertz w e ha ven' t
be en bo t he ring to u se? Ye s, I
know_ho cares as long as they
leave 20m and 75m alone , right? II
w asn' t very long ag o th at GD -

Magazine proposed that the
146-148 MHz band be Iaken away
lrom us and turned into a new CB
band. Have you thanked them for
that yet? That was just before reo
peaters got popular. Up until then
the top two megahertz of 2m wa s
almost unused. II we lo se two or
three microwa ve (salelli te) bands,
that could end our potential for de­
ve loping a wo rldwide ham net simi·
lar to the Internet.

Hmm, seems to me I've wrilten
most of this before . Often. Anyone
awake out there?

A Great Role Model

John Abbott K6YB has been get ­
l ing some superb publicity for ama­
teur radio in the L A. TImes. Bravo.
That's what we need . John ha s
been teaching youngsters about ra­
dio as a volunteer tor 5 years. Gar­
ole Perry had a nice piece about his
wor1t in her December 1993 "Hams
with Class' column . And Gordon
West reviewed John's Riding's The
Airwa ves with Alpha and Zulu in
Radio Fun.

How about you? Could you spare
some time once or twice a week to
vis it a local school to teach some
9-11 yea r cios about amateu r ra ­
dio?

Auto-Ident?

A letter from Ernest N7U LU of
Phoen ix sug ge sts t hat ou r r ig s
might have a built-in chip that would
automalically identify our stanoo in
code whe n the m ike button is
pushed . It's been some time since
I've written about that. but for some

re a son no one seems 10 ha ve
picked up the ball.

If l he ca ll is sent at a round 20
wpm . it woukI only require a a-sec­
and wait before talking . This might
present a problem for over-exci ted
talkers, but most of us would soon
learn to adapt to it. I'd also suggest
a tm18r be built in which would pre­
vent the identif ica tion from being
sent more than once every 5 mm­
utes. It could also be programmed
to bull in and identify every 10 min·
utes if th e tra nsmitting operator
happens to be as long winded as I.

Instead of keying the transmilter
on and off, it could send the call
wi th a to ne (MCW) . T his would
make it so you could talk over it if
you Just couldn't wait 3 seconds.

This would make it possible to
save a good deal of time spent in
oral ide ntifi cation. The fact is that
I'm quite familia r with my own call .
so it gets a bit ted ious to near the

chap I'm in contact wittI repealing II
at the beginning and end of every
transmission. Yes, I know w e've
been doing th is ri tual ever s ince
hamming started. But l hat doesn't
make II any more sensible.

Of course, what I would much
prefer is some w ork d one on
achieving what we should have
done 50 years ago: duplex con­
tacts. This one-way simplex busi­
ness is right out of the smoke-signal
age. When will I start hearing the
ARR l pet it ioning the FC C for a
re turn of spark? Maybe na rrow­
band spark , for better spect ru m
elliciency.

The War On Poverty

The recent PBS series on Presi­
dent Johnson's futile war on poverty
made it pretty clear that throwing
money at th e problem has n 't
wor1l.ed. Mast 01 the thrown money
ends up in the hands 01 the govern­
ment bureaucrats. That reminds me
of the quote about the missionaries
going to Hawaii to do good, and do­
ing very well illdeed. America 's "war
on poverty" has cost taxpayers lril­
Non s of dollars, ere helped build an
even larger federal bu reaucracy
which has made the poverty situa­
tion worse.

Maybe there is no solution to the
pove rty problem . Mayb e the re wi ll
always be poor peop le . Yes, there
probably always will , but there don't
hav e to be a s many of them, Not
nearty as many, So what's happen­
ing that's gene ra t ing gene ra tion
after generation 01 poor people ,
and what can be done to break the

insidious pattern?
You may at fi rst think I'm really

strelching to claim lhat amateur ra­
dio can be a big part of the solution.
So how can I make the cla im that
amateur radio can be instrumental
in helping eliminate much 01 the
poverty in America (or anywhere
else in the woI1d, lor ttlat matter)?

Let's start with fundamentals. If
you've given any thought to t he
poverty problem, you've certainty
noticed tnat mere are very few rear­
Iy poor people with good educa­
tions. 011, I know a couple, but they
are certified nut cases and are Ihus
unable to wor1l. despite their educa­
tion. As a good gen eral rule let's
agree that ed ucation and poverty
don't go togeth e r. You may also
have noticed mat very lew rich peo­
ple are unedu cated . This is not a
coincidence.

O kay, if we wa nl 10 get r id 01
p ove rty we ' re going to h a ve 10
somehow see that poor kids get ed­
ucated. And Ihis isn 't going to be
easy. I won 't go into the gory ee­
tans. but we're saddled wtlh one of
the worst government-run school
systems in the work:!, plus parents
who are busy teaching their chi l­
dren how to stay poor, and peer
pressure (gangs) pushing them to
drop out of school,

Immig rant Asian pa rents. who
emphasize the importance of edu­
ca tion 10 their child ren, prove that
the parents can have a powerful im­
pact on t heir kid s. Though olten
poor, they see to it that the ir chil­
dren get a good ed ucat io n an d
move out of poverty, despite our te r­
rible school system.

There a re some pract ical so lu­
tions to improving our schools and
to generating an interesl in poor
parents to encourage lheir children
10 be educated . I've covered this
te rr i to ry in some depth in my
Declare War book and its updates,
so I wonl repeat all that

Where Does Amateur Rad io Fit
In?

It's a high-tech wortd. Our kids
have to cope With the information
supe rh igh w ay. and thai means
computer Illeracy. a need to under­
stand electronics, televiSiOn, and so
on . A generation ago we used type­
writers, today it's word processors.

" wasn't very long ago that we used
pens , b lotters and pen w ipers.
There aren't very many blotter man­
ufacturers any more. If any.

Just as there is a stronq parallel
betwee n education and success in
life, in today's world there is also a
parallel between high-tech and suc­
cess. Scientists, eng ineers , and
technicia ns are be ing more and
more needed to fuel the changes in
ou r society. Communications an d
transporta tion are speeding up and
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getting cheaper. This is putting ev­
ery worker in America on a more
level playing uerc with wo rkers
around the wend. " your job can be
done as weI or better by a foreign
woril.er at a lower cost, you're going
to lose out Job pl'Oteclion can't be
legislated. One's jOb protection is
one's accumulation 01 sk ills and
_ e.

Here comes amateur radio.
As a SCientific hobby, amateur ra­

dio has the polential for interesting
youngsters in learning about elec­
tronics and communications. Even
computers are an integral part of
hamming these days . One of the
big keys to mak ing our American
school system more effective is to
make it more fun to learn. Ham­
ming, where we have a group of
around 73 hobbies, has almost un­
limited !un for youngsters. It is a key
to getting them to learn because
they want to, not because the gov­
ernment will punish them if th ey
doo't go 10 school.

Back in the 19501, before our on­
ly national amateur radio Of'93niza­
lion, the AARL and their so-called
-toeenuve Ucens ingW proposal to
the FCC, destroyed both the ham
ind ust ry and the inf rast ructure
which was feeding yculgsters into
the hobby, studies showed that 80%
of all new licensees were young-

sters and that 80% of those went on
to high·lech careers as a result.
ThaI's whal happened to me.

Indeed, amateur radio was the
major supplier of scient ists, engi­
neers and technicians for our coun­
try. When WOr1d War It came along
60% of our hams erastec. As did I.
When I went to the Navy eleclronics
school I found hams everywhere.
Virtually all the instructors were
hams. Later, when I went into ham
pub~shing , I found that a high per­
cenlage of the top people in the
electronics and cornmcocatons in­
dustries were hams who had, like
me, started in their teens. In th e
1950s 50% of all new hams were
14 or 15 years old!

In those days virtually every high
school had a ham radio club. That's
what got me going. I went to Eras­
mus Hall High School in Brooklyn
(NY). My interest in building radios
and listening to the short waves got
me to )Gin the club. From there on
the dub members got me 10 prec­
uce the code and get my ham li­
cense. These d ubs were almost all
wiped out by AAAL's Incentive U·
censing mess 30 years ago. Thaf s
when the hobby stopped growing,
going from 11% growth per year (for
18 years) 10 less than 1% most
years since then. That's when every
major ham equipment manufacturer

and 85% of the ham dealers went
out 01 business.

Packet radio is an exciting as·
pect 01 the hobby. It gets kids to
leam about computers and dig ital
communications because they want
to. Slow- and fast-scan televisiOn
teactles them about video and digi.
tal data compression. Ham satellite
communications helps them teem
to deal with microwaves. And al 01
this Is real full

I've been urging every ham radiO
d ub in America to get busy and get
radio clubs restarted in our schools
so we can regain our lost amateur
radio inlrastnJeture. Today we need
to get kids interested in high-tech
when they are 8-10 years old. This
is why I've proposed that we start
teaching the fundamentals 01 erec­
t-onics in every school in grades 5­
12. There is less and less need in
business lor people who are igno­
rant of technology. Almost everyone
has to deal with com puters and
communications in the ir work, so
the more they understand what they
are doing , the more valuable they
are going to be. The man or woman
who looks up helplessly whef1 his or
her computer Slops werking will be
replaced by a more self-sull iCient
worker.

We're head ing into a world 01
video conferencing, telemarketing,

and info rmat ion handling. Good
}cbs await those with the skills and
knowledge to deal with this wof1d.
Poverty awai ts those who don't
keep up .

Amateur radio is by far the best
hobby there is for getting young­
sters interested in learni ng the
things wh ich will be more he lp to
them later on. There are a bunch of
other scientific hobbies, but none 01
them have sudl a wiele variety 01 in·
terests and excitement to oner.

We have DXers , who are mainly
interested in co ntacti ng fore ign
countries. We have specialists who
love contests. who want to see how
many countries they can contact on
some particular ham band, such as
160 or BO meters. We have ewards
for contacting all stales, and so on,
which can be very difficult on some
ham bands. We have weirdoes (like
me ) who love to visi t count rie s
which haven't man y active hams
and get on the air lor a lew days,
making thousands of short contacts
and providing DXers with a confir­
mation of a new country contacted.

Mosl hams get interested in
buikling their own equipment Some
buy kits and assemble them. Others
buy the basic parts and buikl . At the
Dayton hamfest every year the re
are acres 01 hams se lling equip­
ment and parts at the flea market.
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Thera are over 500 such exhibits.
And pans are being sold at every
hamlest and convention around the
country. it's fun to build and get
somettNng new to wori<.

Unless we in America use every
stratagem to get our kids to build
their ski lls and high-tech knowt­
edge. youngsters in other countries
are going to take away their jobs.
Just look et tne way Asian countries
such as Japan, Taiwan, Hong Kong,
Singapore, Thailand , Malaysia. and
India have been pulling themselves
from incred ible poverty to wealth.
I've been visiting these countries for
over 35 years now and I have seen
the unbeli evabl e c hang es f irs t
hand. In Japan, there are more than
twice as many ham radio operators
pe r capi t a as we have . Every
school in Japan has a radio club. Is
it any wonder they've been able to
take away every consume r elec­
tronics industry of ours?

We invented the transistor, they
developed and marketed it. We in·
vented video tape, they developed
and ma rketed it. And so on. We
don't make TV sets any more. We
don't make caeeerte recorders or
VCRs. Japan makes about 90% of
our audio equipment. When I visit
their factories in Japan I am met by
Japanese hams at every tum.

What can you de about all this?
ThaI's easy, star! helping your 10caJ
schools to form radio dubs and gel
kids interested in amateur radio. It'll
be the best thing you can do for the
kids , lor America, and tor yoursett.
Yes, the school administrators will
probably fight you at every tum . Try
my mono: Never say Die! Get on
your local school board and keep
the pressure on. We need tens of
thousands of school radio clubs and
millions of new hams. Maybe tens
of mill ions . We have more than
enough frequenc ies ava ilab le .
Heck, we' re using less than 3% of
our ham bands today.

What are you doing just sitti ng
there ? Why aren't yoo on the phone
calling your local schools 10 arrange
to talk with the 8-10 year old kids
about hamming?

Amateur radio, properly applied,
has the potential to do more lor an­
ti·poverty than all of the enormously
wasteful govemment programs. In
the long run we'll have a fa r more
stable SOCiety when we have as few
people in poverty as possible. The
extremes of wealth and the lack of it
feed dis content, as we see ou r
politicians using to their advantage
at eve ry turn . The more we can
build up our middle class and elimi­
nate our poor and rich, the less ;eal-

ousy and envy we'll have div iding
us. But it's up to us to do some­
thing, not our politiCians or bureau­
crats, whO are in bed together.

The millions of bureaucralS kept
in business by anti-poverty pro­
grams and welfare have a powerful
vested in t erest in maintain ing
poverty and wettare. Why on earth
should a welfare worker do any­
th ing which is going to get people
off o f wellare ? That 's shooting
themselves in the loot. In the long
run your choice is to let things go
along as they have, sending a large
part of your eamings to the govem­
ment to distribute , or to start your
own private war against the status
quo by striking sparks to enlighten
the minds of our kids,

I can do no more than give you
the tools and poin t out a worthy
goal. I can ' come to your home and
yank you off your sofa , away from
that ball game, or from your ham rig
where you are probably adding to a
pileup trying to get a t s -eeccnu
contact with some guy in a ra re
country. Or checking into a net lor
the benelit of no one whatever. Our
kid s need your help. And so does
our country. And so does amateur_.

Yes, I mentioned my book. We
The People Declare War On Our

Lousy Government. Do you read
books? I review interesting books
I've read in my 73 editorials. In my
book I provide proposals for Simple.
inexpensive ways to help solve our
more serious social problems. Like
our terrible school system. Our un­
healthy so-called health care sys·
tem Crime , drugs, foreign aid, and
stuff like that.

At Dayton this year there was a
parade of hundreds of 73 readers
coming by my booth to say how
m uch they enjo y my ed itoria ls.
Many claimed Ihat I've changed
the ir l ives. So I'll keep writing .. .
about amateur radio and the fun it
can provide .. . about how we can
use this to help the whole world.
And about anything else I find fun
and thus want to share with you.

Next Month?

After several pages of small type
I' ll bet you fh ink I've run oul of
things to write about. No way. Next
month I'll get into some books I've
read recently on how to stay totally
heallhy and live to be a hundred or
more. Will i be able to change your
whole li f e around, making it so
you' ll never have to worry about
cancer, heart by-pass operations,
Alzheimer's, and so on? Only if you
pay attention to Uncle Wayne. III
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Th, SG2000 HF lransc-eiver is 1ype .eeepled tor eotr'W'he«:lal and mame serviee
...- wnn lra<lOtiOnal u.s.commert'III fediO quelllY (e"" or00J<"S8 ~ Can De USed
O/I lhe J\lrn l>IndS 'Iso). Wl>1e llIe Japaneet redKlt ~a... 2 lInaI lransiSlors tNt
alf'in 10 put OUI 100walls on the low bandS Ind only 75--85 WI llS on Ief1 ....tara.
IlIe 002000 nas 4 la'ge I'ansjllora thaI loar I iong al 150 wans on ALL THE
BANOS INCLUOING 10 METERS' Some ot Ihe SG2000 rUl ures are, 1) A
control head remolaOle (110 spec~r lUt nlCeesary) UP to 150" away lrom the rig,
P&I1ect lor autornoodes and i)OItI- UP to 8 headS Cln l>I ullllZed ancl used as
Intl'COMS a lso. 21 The la ' g l s t diSplly ol l ny I'IF trensce i.er , 3) 644 prl ·
programmed ....mones and 100 ..... programmabkl ll'lllmQl'las. 4) Ol"'IaOlelmm
·S{lF (-45Cl to 185F l . asC). You wln l quality righl ? Ke-re ;s wI1 al EVERY
SG2000 "'-ISl endure before \hey'.. ....pped I,,..,, "" lactory ; I I n...y',.., IlIC10ry
aIgned. 2) EVERY SG2000 Is~ -. at'" 00- lCW 150 WallS) 1'\10 an
_I<tIIMI-lor ab<l<.il l0 _. thin 000._10 I __ -.........,
....,..., _ lOr an """'tional 10 "",..oclI. 3) EVERY SG2000 Is put In the

"SUFI......... ,ac__ 1<Iye(l_ lor 24 _fIOft-CIOP II '" 00-" CWo Con1~ 1IW ..... \he Ifn;gn -. 4) EVERV SG2OOO..
,...., ..-chId<ecl1or Olly"' ''' ~ and 1'11:"' \he "TOFITURE RACK" ........~.-.I<I)'IOon _ 011~ 10 _idI /of 24 1o::uS. S)
n. SG2lXlO iII,.,." ...-1ed and 81 COfIfOI~ ere~ to ensure "" \he 'iiCiopO' • II ~ 1Il ~. Tt-IEN A"IO
QHt.Y Tt-lEN IS TIE SG2000 Al.l.ClWl:O TO LEAVE THE FN;T06f'f.
n.-. iI pftoI. you _ to-~ COOii,.a.I """""'Y.""-.g", SG2000 BElOW OEALER COST
II~ St 9 lJO .-:I'll! Thars I S4OO.00 """"l/I' we~ besI pftoI. CA::l£ 161 ON REAOEASE~ CARD

11 8 81.,. SIt_. 1><......... ' 0~
-., T_ ,~rl s.6, 1-2 ",,"oYyo=:s..:-o.,S: (208) 852.Q830

$2995.00

$35.00

TS·950SD

PB·1 0

OvER 8800 HAM ITEMS IN STOCK,
ALL PRICES CASH FOB PRESTON

LOOKING FOR SOMETHING NOT LISTED?
CALL OR WRITE

KENWOOD
KENWOOD

5 ,,,,,1 ... sa>nngs on Stanoartl. ICOM.
Aston. Vaesu. Crusl-cralr. Ahnco. EIC
AiILTO

C3 ROSS DISTRIBUTING COMPANY

SPECIAL

KENWOOD TM-241A
Under $320.00

Tl'Ie SG230 SMART_TUNER IlIhe tlISl I'IF IU"""* 111", priee. IJ'Id 10
0'00'_ I pn>ck.a _ is.-"' .... USA. ..... ol'*Vll!a allhe guao.:I8'G
_ prIoa of~ $o04!H XI" WHY THE SG23O? BECAUSE: _ "'" U'o! ..__ ,,1", baM)'OU ere resoneeng ...-._ 01 just mae:I'IiI'I\I ....
COP 10 ...- as__....... _ .... ATSO. -.:. The: ....... YOUR
SIGNAl GETS OUT N UCH BETTEFI. The: Kanwood ATSO. AT45O ..., _
_ ........ caf'I~ fMl<:rl3, l __ (Y£5 ~3'111f) Ior\?II ""'lClWIg
¥Iyf'IIf'Ig tIUI a lai1r """"'"-. The: SG230 caf'I maEn II'om O.S Ofwn 10 10
-.. anteI'InIIS (up to a 200;1 ....."...g,). 10 • caf'I ...., fMl<:rl fandOfI'I woes.
"""""". <aof>.gUIIef$.~~ 'IC. The:.-NQRE POWER.

ClRCl.E 3&4 ON REAOER SERVICE CARD

To....,.,._ """"" 00 """-y _ 51 so lor shipping, alonlI ..... ,..... ""'PPfIO - 'MOlY "" u.s. p.,.,
OIfce-.. UPS"IlOl"'-' _ T "'.... _IO

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA R_AcIcl 8 1 14~ SolooTo AIuI<o, Howaii._ Ca f*Mn R_ .pIeoIN _ u 5 Money Order
. $ 1 7 " O lor~

5«'IinQ The LORD It you wish more inl0l'l11 8tion p~ase send a S ASE tcme above address. Fo r COO eeeers. call
Since l !JfJl (3 10}433-S860. o-uts;oe o r CA Orders Only cae (800)933--H AM4 and laa.e a message.

CIRCLE 254 ON READER SERVICE CARD
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SCT410B
TRANSMITIER ASSY.

• Now includes 'audio mute"
circuit and "Emergency Power ID"
option.

"4 input AF Mixer & l ocal Mic. arm.
• PROM Memory--250 bits/channel.
" Up to 4 different 10 channels!
" Many other features. Fadory programmed .

Spectrum Repeater/Link
High Performance Boards & Sub·Assemblies
These are professional "Commercial Grade" Unlts-Deslqned for
Extreme Environments (-30 to 60'C.) All Equipment Assembled & Tested.

For 2M, 220 MHz, & 440 MHz

ID250A CW ID
& Audio Mixer Board

FL-4UHF
Helical Resonators
Installed In Receiver
or Fl·4H Preselec tor Unit

A Complete Line of
2M, 220 & 440 MHz

Repeaters & Accessories
is also available.

Thousands in use
throughout the world!

• Commercial Unit
• Similar to SCT1 10, but 15 or40 Wts.
• Include s high sta bi lity xtal osc.loven module
• W ith cool ing fan, for 100% duty
-toeal for Repeaters, Link s , Etc.

SCT110 VHF Xmtr/Exciter Board

SCT910 900 MHz
Transmitter Assembly

' 10 Wts. Output. 100% Duty Cycle'
• Withstands High VSWR
• True FM lor exc. audio quality
• Designed specifically lor continuous rptr. service.

Very low in 'white noise
• Spurlous-75 dB. Harmonics-6OdS.
• With .0005% precision grade xtal.
• BA-30 30 wt. Amp board & Heat sink. 3 sec t.P
filter & rei. pwr. sensor.

• BA75 75 WI. unit also available

SCT 410B UHF Transmitter Bd. or As.y.
• Similar to scr t 10 ,1 0 Wts. nom.
-Includes "on board" proportional Xtal
Osc.lOven circuitry for very high stability!

• BA·40 40W. UHF AMP. BD. & HEAT SINK

SCCT110 Transmiller Assembly
• SCT110 mounted in shIelded housing
• Sam e as u sed on S CR 1400
• C om pletely assmbld . slF.T. caps, S0 239 conn
• 10, 30, o r 75 WI. unit.

Pluq-ln
Coding Card

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

• 13.8 VDC out. 115/230 lin 50/60 Hz.
• Massive 30 lb. T ransfo rm er & Heat Sinks.
• The most Rugged & Reliable Supply

available in this range.

CTC100 Rptr. COR Timer/Control Bd.

SCA100 HIGH POWER AMPS
·150W-2M·100W-440MHZ

• 100% Duty c ycle - FM o r CW

• High pertorrnance. versatile design. To comrot any
ON/OFF Fundlon at a remote sjte via OTMF Radio
Link.

• Uses high quality Xtal connoaec Decoder IC. wi
high immunity 10 lalslng

• Decodes all 16 digfts
3 ONIOFF Fundlons per MainCard. Easily expand­
able 10 any no. of functions wlExpansion Cards.

• Codes qulcktt field programmable via plug-in Cod­
ing Cards. Many unique 3-digMcodes available. Not
basically 1-digit as with co~etrt ive units.
Latched or pulsed outputs.

• Transistor $witch outputs can directty trigger solid
state circuMry or relays. etc. tor any type 01conlrol
function.

• l ow Power Ccnsurronon CMOS Technology.

• corrc ete solid state control for rptr. COR. ' Hang'
Timer. "Time-Out' Timer. TX local & remote snut­
dowrvResel. etc.

" Includes Inputs & outpouts for panel controls &
lamps.

nC300 TOUCH TONE CONTROLLER

Call or Write for
Data Sheets

/$CI~~~~!~O~'!S4~~'!!~'!'i!~e,-!!.~,:!~)£!~P.

FL-4H
Receiver Front End Preselectors
• Fl-6:6Hi a Resonators with Lo-Noise Transistor

Amp (2M or 220 MHz)
• Fl-4H: 4Hl a Helical Resonators & Lo-Noise Tr.

Amp. in shielded housing. (420-470 MHz)
• Provides tremendous reJeclion of -cct-ot­

band" signals w/out the U9ual loss! Can onen be
used instead Of large expensive cavity filters.

• Extremely he.,tul at Sites wMh many nearby trans­
mitters 10 ' tiller-out ' these out-at-band signals.

Complete Receiver Assemblies

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards

SCR200A·VHF SCR450A-UHF
•Totally Advanced Design!
• 8 Pole Front End Fltr. + wide dynamic range­
Reduces Overload, Spurious Rasp. & Intermod.

• Sens. O.251lVl12dBSINAD typo
o Sel.-6dB @ ±6.SKHz.-13OdB @ ±30KHz. (8 Pole
Crystal + 4 Pole Ceramic FUrs.

• 'SMeter', Discriminator & DeviationMlr.Outputs!
• Exc. audio qualityl Fast sqaelch! w/O.OO05%Crystal .
"('Super Sharp" IF Rtr. etto avail. )
• New! 30 KHz B. W.IF Filter

f orHigh Speed Packet.

• Rcvr. Board mounted in shielded housing.
• Completely assembled 8. tested, w/F.T. caps,

80239 conn.
• Asused in the SeR 1400
• Ready to drop into your system!'
• UHFRevr. Assy. Now Available wlSuper Sharp FL,
4Helical Resonators. Greatly reduces 1M& 'out of
band' interferencel

CIRCLE 51 ON RE.-.DER SERVICE C.-.RD
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~"" • " • • • • " " " •
PHILIPPINES " •
PUERTO RlCQ • • • • • • "
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U.SS.R • •
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CENTRAL UNITED STATES TO:

VLF (160-190 kcs.)

Anyone wilh inte resting hap­
pe nings in thi s po rt ion 01 th e
spectrum is invited to contact me.
I'd like to receive data regarding
conditions over a peliod of time­
that is . fair , imp rov ing to very
good over a peliod of days. and
vice versa . wittl signal levels. dis­
tances worked. time of day. etc.
(ttle usual stuff! TN X). III

00 lJ1 ()ol 011 III '0 '1 14 10 10 20 22

WESTERN UNITED STATES TO:

EASTERN UNITED STATES TO:

G'"

80 and 160 Meters

Expect some fairly good OX and
short -ski p ope ni ngs during the
hours of darkness. which will be
lengthening the lime we will be
able to pursue our pastime!

mar1<ed fair or even poor, as condi­
tions on the higher bands (which
should still be checked) may make
them unusable.

SAT

Dennis Kopecky WJ2R

10 and 12 Meters
NOI expected 10 be very goOO.

but still should be monitored lor
transequatoriaL'tropical paths dur­
ing me daylight hours.

15 and 17 Meters

Similar in overall outlook as 10
and 12 Meters, but with beUer
chances to work OX because of
the outright populari ty of these
bands throughout our wo rldwide
community.

20 Meters

This is your workhorse band for
worldwide OX during the daylight
hours this month, with occasional
openings beyond local time sun­
set. moving from east 10 west, and
long skip north and south.

40 Meters

OX on th is band should be
available from just betc re sunset
until just after sunrise. whiCh also
means broadcast station interfer­
ence in the phone portion 01 the
band . Concentrate on Ihe days

SUN

Conditions This Month
This month has the appear­

ance of being one o f the b est
months for HF communication in
the past several months. Fall con­
ditions prevail and the only really
POOR days forecast are expect­
ed to be the 12th, 13th, 30th, and
31 51. The calendar shows that
ve ry GOOD days are extended
Irom the 15th through the 29th ,
with only a few of those days (1 5,
2 1-23. 28-29 trending 10 Fa ir).
Remember, though, that Cycle 22
is drawing to a close and tha i
most HF bands will soon be at
their lowest ebb. Make the mos l
of this month with your finest co­
erating skills!

weetner- wis e , the 12th and
13th and the 30th and 31s1 may
produce storms and'or other geo­
physica l upsets. Be prepared a
day or two either way.

Dennis Kopecky WJ2R
P.O. Box 875
Rahway. NJ 07005

2 F·G 3 F·G 4 F·G 5 G·F 6 F

9 F-G 10 G-F 11 F·P 12 P 13 P

29 F-P30 P 31 P

15 F·G 16 P

~."" • • • • • <0 0 rs
ARGENTINA. " • • <0 " is
AUSTRALIA " • <0 •
CANAL ZONE • • " " "ENGLANO • •
HAWAII " • • • • • • "INDI... • •
~,~ • • • • • • • •
IoIEXICQ • • • • • "PHllIPPlNES " • "PUERTOR K,X) • • • • " • "~~~ " "USSR •
""'0"" • • • • • • " • •

7 F-P

21 G-F

26 G-F

14 P·F

20 G

27 G

lO G

25 G 26 G

16 F17F

23 F-G 24 G

6 F

1 F

22 F

AN INVITATION FOR YOU TO JOIN THE GREEN TEAM
73, Radio Fun, and ~Cofd Fusion~ magazines are actively
rec ruiting more members for the lean, mean, Wayne
Green team here in Peterborough. Translation: Wayne's
hiring experienced and/or trainee employees.

Wayne needs an assistant technical editor now. Non­
smoking ham with technical, editing and/or wri ting abilities
would be near perfect because setting up and maintaining
W2N SD 's ham shack and rev iewing equipment and
manuscripts are some of the main responsibi lities . The
final focu s will be a metam orphosis to Editor-in-Chief
desk. Translation: Wayne wants someone capable (tech­
nically literate) to manage the magazines 50 W2NSO can
go on more DXpeditions.

Other career opportunities abound for MAC lit erate
people who know how to use Microsoft Word , Quark
Xpress and/or AdobePhotoshop, create technical draw­
ings, edit manuscripts, etc. There's a need for circula­
t ion management and advertising sales people too.
Translation: Help wanted.

What skills do you have to offer? If you are a non-smoker
and in the southern NH area, please contact Frances Hy­
varian at 603·924·0058 or FAX 603-924·8613 for an inter­
view or send detailed resume which includes your work
experiences , future ambitions, and phone number to
Green Team, 73 Magazine, 70 Rte. 202 N, Peterborough,
NH 03458_
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BARTER 'N'iij'y',""oedb.O',""
Tum your old ham and computer gear into cash now. Sure. you can weit fOf a hamfest tc Iry

and <i.mpii, bot you kn<)w yoo'Mget e lar more rtIalstic price ~ yoo have it out where 100,000 ac­
tive ham patential buyers can see i1lha1l tile few hundled local hams wh(l came by a Ilee market
table. Cheek)'ClUl' a~, garage, celler and ceset shelvea and get cash far your ham anel~U18r

gaor be/ore irs lO(l old to sell. Voo know you're nat going ic use It again, SCI why Iea\lfl ~ for yoor
wicl(Mo to ttvow out? That stufl isn~ gellingany)'ClO..ngl:lrl

The 73 Flea Market Barter 'n' Boy, coots yoo peanuts (alrtICIst)-<:omes to 35 cents a ward fOf
indivillual (rt<lrtCIJfMIeltial) ads and $1.00 a ward for CCIrlIr'I'Ieroaj ads. Oon~ plan 00 tell,ng a icing
$101)'. Use abbravialioos. cram ~ in. But be I\ooesl. There are plenty aI hams wha ICNe tc fix things.
ec ~ it 00es01 work , say 00.

Make your list, CClUIlI the words, incliJclng your call , ad<.lress and phooe number. Includa a
check CIf your cred~ card number aod axpirebon. If yoo're placing a comrnen:'<it ad, inclucIe an ad­
dilionaf phone oo:nber, separate from yClUf ad,

This is a rTlCII'tNy maoaz;ne, I\CIl a daily n8WSj'IIlt>er. SCI figure a couple months betcre lha ec­
tioo star\$; lheo be prepared, If you get too many calls, you priced ~ I(IW, 11 you d001 get many
cal s, tooNgh,

So gel busy. 8kM the dusf aW, check 8\IfIrything out, make sure it still w(U!<s right and maybe
you can help make a ham rlllWI)ome' ar retired aid-timer happy with that rig ywre I\CIl using now.
Or you might gel busy 00 your computer and put together a list <If sma. gea'lpalls to send to
those i"ll/l,., sted?

Send your aos and payment 10 lha Barte!' 'II' Buy, 73 Magazine, 70 RIa. 202N. PeterbarooJllh
NH03458, and get set far the phone Calls.

The deadline for the December
1995 classified ad section Is
OCtober 12, 1995.

ALL ABOUT CRYSTAL SETS.
Theory and construction of crystal
set radios. $9.95 each, ppd USA.
Send to: ALLABOUT BOOKS,
Dept. S, P.O. Box 22366, San
Diego CA 92192. BNB200

WANTEDWestern electric ampli­
fiers, tubes, speakers & parts.
Free Quote! 1-800-251-5454 .

BNB268

COMMODORE 64 REPAIR. Fast
turn around. SOUTHERN TECH·
NOLOGIES AMATEUR RADIO,
1071 5 SW 190th Street #9, Mia­
mi FL 33157, (305)238-3327.

BNB295

KENWOOD AUTHORIZED RE­
PAIR. Also ICOM, Yaesu. GRO­
TON ELECTRONICS, Box 379 ,
Groton MA 01450. (508)448-3322.

BNB310

NOW ON 40 METERSI NEW,
KNOB-TUNED w/DIG ITAl DiS­
PLAY, SYNTHESIZED qrp
transceiver. Comp lete kit only
$199.95. S&H $7.50 (continental
US). GUARANTEED TO WORK.
For info send SASE: CalVwrite 10
order: S & S ENGINEERING,
14102 Brown Road, Smithsburg
MD 21783; (301)4 16·0661.

BNB334

RCI·295012970: New modification
manual including Power increase.
Clarifier modification . Modulation
increase. Operating hints, and
more. Parts included. Only $20.00
ppd in U.S. (Missouri residents
add $1.15 tax). SCOTT, P.O. Box
510408 , sr., Louis MO 63151·
0408. (314)846-0252. Money Or­
ders or C.O.D. BNB340

HR2510 , RC12950, CONNEX
3300, CO BRA 148, GALAXY
SATURN, plus many more kits to
Increase your modulation, $19.95.
(800)536-0109. BNB350

WANTED: Squ ires-Sanders
SSlBS, SS 1AS, SS 1A, SSlV
WEBER, 4845 West 107 Street,
OAK Lawn Illinois,60453-5252.

BNB381

NI-CO BATTERY analyzer cycler,
PC controlled , DOS software .
$289 PO Box 672, London, On­
tario Canada N6A 4Y4 lamantia
Product s 5 19-472·5566 Fax
519-472·1702. BNB385

SOLAR PANELS 17volts at
4.45amps, Best one made. 10­
yea r wa rantee . $450 plus $ 15
S&H plus 7.5% tax CA. residents.
Free shipping >3. Check or mono
ey order to Pacific Coast Proto­
type 215 Lake Blvd. Unit 251,
Redding CA. 96003-2506, Phone
1(916)472-3091. BNB395

IT'S BACK! The return of the
HW-8 Handbook! Second prtnt­
ing. Modifications for the Heath
QRP rigs. First class mail $11.
OX add $4 for air mall shipping.
Mike Bryce, WB8VGE, 222 5
Mayflower NW, Massillon OH
44647. BNB404

conoceo 011 page 82

-2 meters 220 440

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any lang uages or dialect and your own voice
is stored instant ly in solid-state memory. Perlect for
emergency warn ings, club news bulletins, and OX
alerts, Create unique 10 and tail messages, and the
ultimate in a real speech user ma ilbox - only with a
Mark 4.

Division of Kendecom Inc.
23 Elm Park, Groveland, MAo 01834

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

" . ."

No other repeaters or control lers match
Mark 4 in capabi lity and featu res, That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Master-rv real speech • voice
readout of received signal strength ,
deviation, and f req ue ncy erro r • 4­
channel receiver vot ing • c lock time
announcements and function control. 7­
helical filter receiver. extensive phone
patch functions. Unlike others , Mark 4
even includes power supply and a
handsome cabinet.

Cali or wri te for specificat ions on the
repeater, controller, and receiver winn ers .

CIRCLE 144 ON READER SERVICE CARD
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HAM RADIO REPAIR--Prompt serv ice .
ROBERT HALL ELECTRONICS, 1660 Mc­
Kee Rd ., Su ite A, San Jose CA 95 116.
(406)729-8200. BN8751

SATELLITE EQUIPMENT Best $$$ USA.
(600) 851-6534. BNB640

WHY RISK FAILURES With Aeria l Sup­
ports? Dacron rope, high UV resistant, non­
stretch Military Type black DOUBLE (unlike
our competitors' single) braided. 1-600-326­
4n 3. BNB557

SurplUS elecbonic test equipment IOf sale
at deep discounts. Write, phone, Of fax to re­
quest the current list. J im Stevenson, 3401
Sunny Slope Rd, Bridgewater, NJ 06607
Phone: (908)722-6157 Fax: (908)722.aJ91.

BNB705

QRZI Calls lgn Database on CD-ROM
$21.95111 Over 935,000 callsigns, thousands
of ham programs, mods, etc. Runs on OS/2,
WINDOWS, DOS, and UNIX.To order call
1-600-260-6860 , 1-909-517·1100 , or fax (24
hrs) 1-909·517-11 05. Rom-Dezvous Multi­
media. 3611 SChaefer Ave. Suite 1, Chino,
CA. 91710 . S&H $5.95 . Visa , MC, Disc,
Amex, personal checks. BNB4-40

Ham & Two--Way Radle Repair Prompt ser­
vice, competitive prices,Centurlon comma­
n lc81lons,692 N. persea Dr., Vineland NJ
06360 (609)794-8000 Fax (609)794-6969.

BNB750

CANADIAN OSL's $1.00 Brings samples.
VE7 FI 16610·62nd Avenue, Surrey, B.C .,
V3S 7P1. BNB475

ELECTRON TUBES: All types and sizes.
Tran smilling, rece iving , m icrowave . _ .
Large in ven tory ", same day sh ipping.
DAILY ELECTRONICS, 10914 NE 39th 51.
Suite 8-6, vancower. WA 98662. {BOO)346­
6667 or (360)696-8856. BNB719

Bunernul Antennas New In box . 1 hf2v
$140 , 1 hf5b $200. Also 1 prop-pitch rotator
$200 {210}435-6190. BNB435

HAMS--NEED COMPUTER RIBBONS?
Lowest p rices. Color or black. State your
needs. Free Info. HARCLY(I), P.O.Box830A,
Coquille, OR 97423. BNB457

For Sale Computer 286AT, 60MB,3.1 MS­
DOS. Printer, Software , Modem.(212-942­
6963), BNB695

ASTRON power supply, brand-new wlwar­
ranty, RS20M $95, RS35M $139, RS50M
$199. call for other models. 81&-286-0118.

BNB411

WAHLON LOOMIS, INVENTOR OF RADIO;
by Thomas Appleby, (Copyright 1967). Sec­
ond printing available from JOHAN K.V.
SVANHOlM, N3 RF, SVANHOlM RE­
SEAR CH LABORATORIES, P.O.Box 61 ,
Washington DC 20044. Please send $25.00
donation wtth $5.00 lor S&H. BNB420

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans, hj9h~
performance accessories. Thousands of
satisfied customers since 1976! cater $3.

• ••
Morse Tutor Gokl from G.G.T.F~ is the

answer for beginners and experts alike.
*Gc:t the software t hoc ARRl sellsand USo:S to create
practice and lest tapes; and ~ 1(>1'!'t' Tutor Gold is
approved ror VE eurns al alllevels.

' s..ce 1\I81,OGTE ....,...xd.-ty lO,ooo homo rdp"""",b"
horns .ooncIlbe WIOIId IlYatIP prtI"'OIlllnXU'ed b>ono tnd •
nnory orcharao:1cr, won!and_dnIb Slraighl~
.......... male the procao ompIe and fia
"ThiI pwgram r..lIII......y and sr-lY oeI( In>laIIIIt>on; random
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FREE
SAMPLE

COPYI

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Articles · cre eetuecs - Ads tor Parts & Services

Also; Early TV, Ham Equip., Books,
Telegraph, 40 'S & 50's Radios & more...

Free 20-word ad each month. Don', miss out!
1-Year: S34.95 (S51.95 by 1s t Class)

6-Month Trial· S17 .95. Foreign - Wrile.

A.RC., P.O. Box 802·E10, Carlisle, MA 01741

~ Or Call: (508) 371·0512 (~:

Sell your products in
73 Amateur Radio Today!
Call 1-800-274-7373

to place your ad.

OdsY'. No-Tune
MultJband Antenna

FT·2200

FT-11R

FT·51R

Want to expand the features 0'. YQlJr FXkit?
The AC series 01 controllers Irom MICROTEK will
do jusl thaI. With leatures such as;

·1 ""lI l EO=
• 12 tIuIIt.ln k
• 5eI1p1f oIlsets ..... push 01 • buIIon
• 20 Cl:Wnll /fIeIl'O)ty
• f _ Kaming (l lX1ms/e1l8r1t1e or ..
~inmemorv• c.II or _ lor rnon! _

AC2 ... _ n:1. oRCt FX50
oAC2:2O ..... RC440 ce 1"1 .....

And orllr I 11(kS<l S1~_ I'Iiii..""v" --"'_' taov- o> ~ !i"l. __

CIRCLE 345 ON REAOER &EIIV1CE CARD

ATTENTION RAMSEY FJ( OWNERS

MICROTEK
RR 3 Boll 436Nkm pass, Va. 23024

S<W-872-702il

CIRCLE 42 ON READER SERVICE CARD

STORE HOURS,
TU, WED, TH, & FR 11 TO 6
SATURDAY 9 TO 2
CLOSED SUNDAY AND MONDAY

J.R.S. DISTRIBUTORS INC.
646 W. MARKET STREET

YORK, PA 17404
717·854·8624

MAIL ORDERS WELCOME

1·800·JRS·HAM1
(577-4261)

YAESU
and

J.R.S. DISTRIBUTORS INC.
A FULL LINE OF HAM RAOIO

EQUIPMENT AND ACCESSORIES
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SPY ON THE EARTH
See live on

your PC
what

satellites in
orb it see

CIRCLE 7 ON READER SERV ICE CARD

•
There are no small
victo ries in the fight

against heart disease.

V American HeartAssociation
e 1992. American Heart ASSOCla :ioo

oxuxt- IT.s'I "in:RN'\T10N.\1. C.\LL [)IRFg OR\

Hamcall online service gives you access to
over a million hams via your computer &
modem, Ur!atcd each month! Onlv S29,95
per year. Unlimited usc - 24 hours a day ­
you pay for the phone call.

HIKI ;282.5H8 .,~=FA.\: 5JO,89J.9 U I

[-73 F?ool ~ 4, Bo>< 1530 · Mi....". , V. g'o,. 23117 ~
Inl" ,,", onf<>(!!buck.oom

ID1~rn~t; willcn7lll1@.noloCflm

I~rn WIU.cO E1eo<'oni"o P .O. Box 788
o ~ew Lenox, IL
o U.S .A. 6045 1

PH (RI5) 723-1874 FAX (815) 723-1436

CIRCLE 388 ON READER SERVICE CARD

'.. .~~'

" ':<.i-__~
*CTe-.;~;
Capture live breathtaking images of the Earth for fun or
prolrt w;th our SpySat soflware and hardware package that
does it all. Track, captu re, display, 100m and analyze
images directly from 6 or more environmental satellites.
Complete Earth staten package includes antenna, LNA,
satenereceiver, demodulator. A-D converter and software ,
all for only $399 plus $25 shiwing. For FREE information
log-on to 0lM' oo lletin board anytime at: (7t8) 740-3911 . For
informationby mail send $5 (iooudescere disk).

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica A ve .

Hollis, NY 11423 Tel.718-468·2720

YOUR ICOM IC-7Sl
IC-745 and R71

CAN FAIL!
UNLESS YOU OWN THE WILLCO ICM1024

NO FAIL RAM WITH 1024 MEMORIES
AND EXTENDED FREQUENCY LIMITS.

TIME IS RUNNING OUT.

WANTED: HAM EQUIPMENT AND RELAT­
ED ITEMS. Donate your excess gear, new­
ord-ln-any-conomcn to the Radio Club of Ju­
nior High School 22, the nation's only full­
time, nonprofit organization working to get
ham radio into schools around the country
as a teaching tool using our EDUCOM--Edu­
cation Thru Communication--program . Send
your radio to school. Your donated material
will be picked up ANYWHERE or shipping
arranged, and this means a tax deduction to
the full extent of the law for you as we are
an IRS 501(c)(3) charity in our 15th year of
service. It is always eas ier to donate and
usua lly more f inanc ia lly rewarding , BUT
MOST IMPORTANT your gift will mean a
whole new world of educational opportunity
for chil dren nationwide. Radios you can
write off, kids you can't. Make 1995 the year
to help a child and yourself. Write, phone or
FAX the WB2JKJ "22 Crew" today: The RC
of JHS 22, P.O. Box 1052, New York NY
10002. 24 hours call (516)674-4072 or FAX
(516)674-9600. Join us on the WB2J KJ
CLASSROOM NET, 7.238 MHz 1200-1330
UTC daily and 21 .395 MHz from 1400 to
2000 UTC. Mee t us at Beachfest 95 on
November 11 in Myrtle Beach SC sponsored
by the Grand Strand ARC. BNB762

SERIOUS ABOUT SOLAR POWER? The
PVSP starte r kit comes with a 32 watt
Solarex VLX panel and a ten amp Sunlogic
charge controller. Special introductory price
$275 plus $7 shipping. SUNLIGHT ENER­
GY SYSTEMS, 2225 Mayflower NW, Massil­
lon OH 44647. BNB774

Amateur Radio T-Shirts & Sweat Shirts .
Electonics Books . Send for catalog Paul
Washa 4916 Three Points Blvd. Mound, MN.
55364-1245. BNB805

R-390A SALES & SERVICE. Info SASE:
MILTRONIX, P.O. Box 80041, Toledo OH
43608. BNB813a

R-390 Power Input Cables $25 Shipped .
(419)255-6220. BNB813b

Morse Code Computer Interfaces $49.95,
CW Filters $39.95. Free IBM Shareware and
Ham Catolog .Dynamlc Eletron ics , Box
896, Hartselle, AL 35640, (205)773-2758
Fax 773-7295. BNB815

FCC COMMERCIAL LIC ENSE PREPARA­
TIO N RADIOTELEPHONE-RADIOTELE­
GRAPH GMDSS. Latest home study fast
easy audio video. a & A pool disks. FREE
details WPT PUBLICATIONS (800)800­
7588. BNB840

ELECTRONICS GRAB BAGI 500 pieces of
new components : inductors , capacitors ,
d iodes, resi stors. $5.00 postpaid . ALL ­
TRONICS, 2300 Zanker Rd., San Jose CA
95131. BNB855

BEST OFFER FOR; KRON E-HITE W IDE
BAND AMP MODEL DCA-50(R), DENTRON
AMP GLA 1000 1200 WATT, T EN-T EE
TRANSCIEVER MODEL 540, DAIWA SWR
& POWER METER MO DEL CN-620 .
PHONE/FAX 914-234-7763. BNB900



HEATH COMPANY is selling photocopies of
most Heathkit manua ls. Only authorized
source for copyright manuals. Phone (616)
925-5899,8-4 8 . BNB964

PRINTED CIRCUIT BOARDS for projects in
73, Ham Radio, QST, ARRL Handbook. List
SASE. FAR CIRCUITS, 18N640 Field cr,
Dundee IL 6011 8. BNB966

AZDEN SERVICE by tormer factory techni­
cian. SOUTHERN TECHNOLOGIES AMA·
TEUR RADIO INC., 10715 SW 190 SI. #9,
Miami FL 33157. (305) 238-3327. BNB979

ROTOR PARTS ROTOR SERVICE, ROTOR
accessories: Brak-D-Lays, ourk-connects.
Pre-Set mods. NEW models for sale. Free
catalog. C,A.T.S., 7368 State Road 105,
Pemberville OH 43450. BNB996

SECRET CB BOOKS 1-29 $10 ea., SAMS
books $15 ea. Tune up masters books 1-6
$20 ea., Uniden export service manual $10,
RCI 2950/2970 service manual $10. Call for
tree catalog of other goodies. 1·800-536­
0109. BNB999

RF TRANSISTORS, Japanese transistors
and tubes need dealers, repair shops, kit
makers, etc . for 2SC1969, 2SC2312,
MB871 9, MRF455, MRF454, 2SC2879 and
more. WESTGATE (800)21 3-4563. BNB950

FREE HAM GOS PEL TRACTS, SASE.
N3FTT, 5133 Gramercy, Clifton Heights PA
1901 8. BNB960

Wanted for Museu m: Appte-t and other
pre-1 980 microcomputers. Also early micro­
computer journals, newsletters and advertis­
ing literature. KK4WW, 703-23 1-647Bn63­
2321. BNB1001

CODE 5 News and Petit ion information.
SASE to KB7PNO, 503 Dubois Atreet ,
Cheney, WA 99004. BNB1012

AMATEUR RADIO REPAIR, most makes
and models, discount labor rates until June
1995. WESTERN AMATEUR RADIO RE­
PAIR CO . , John Rupe , Box 697, North
Cove, WA 98547; (360) 267-4011. Thanks,
AB7DR. BNB101 5

HANDSOME AWARD CERTIFICATES FOR
OX ACC OMPLISHMENTS . FOR INFO
SEND S.A.S.E TO NOPZA 1801 CIMAR­
RON TRL CHOCTAW, OK 73020. BNB905

HEATHKIT WANTED! S.B. Series 'Green
Front' for parts. Robert Schlegel 2302
286th St. East, Roy WA 98580. BNB910

WANTED: BUY AND SELL All types of
Electron Tubes. Call (612)429-9397, Fax
(612)429- 0292. C & N ELECTRONICS,
Harold Bramstedt , 6104 Egg Lake Road,
Hugo MN 55038. BNB915

Capac itor Close-out Retiring HamFest
Scene. Must Sell thousands of brand new
capacitors. Electrolytic. Disc, Tantalum. All
mu st gol Free Li st ing . Send SASE to:
James Grogan , Box 20809, Raleigh NC
27619. BNB945

CIRCLE 15 1 ON READER SERVICE CA RD

CIRCLE 249 ON READER SERVICE CARD

Model HF9V-X (shown to the left) for 80175, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

BB KE3EE
RRY K3FKI
VEKA3ZNY

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-Xj substitutes for ground or
elevated radia ls. Self-supporting tubing bolts on to
base of antenna. Mast not provided.

BUTTERNUT ANTENNAS from BENCHER INC.
831 N. Central Av.' Wood Dale, 1160191 '708~233-1183

%
rrsrm

••

••

FOR
HAMS
ONLY

N

Pay TV and 5alellita Deecrambling VokJme$ 1·7 (all different).
5alel ita and DBS Hacking. Wireless and Cable Hacking,
~ WlZ.llrd, Buying SlIrpIus Se;:ed and Distressed Goods ,
Celular Phone Hec~. Cort1lutar and Phone Hacking, New
H8ckllr Video. $15ll5: eadt.~.~ or 5I$52.~ American
Hacker Magazine $29,m includes 885. Our Best Deal onty
$129.i!5 noIur:les everythng here and lots more, New catalog $1

C IRCLE 36 ON READER SERVICE CARD

4309 Northern Pike Blvd. Monroeville, PA 15146
(412)374-9744

FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned

Amateur and Shortwave Equipment
Buy· Sell· Repair· Love To Trade

We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers

For HAMs by HAMs
All 01 TIle Latest Hardware & Softwa re

Call For Details

To sell your products in 73 Amateur Radio Today,
Call (800) 274-7373 today to place your ad.

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NO WI

No, we won't insult your inte ll igence by tell ing you that it's a
' hauw ave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! It you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work OX that the shorter
and more lossy no-radial "halfwaves" can't touch because both the
HF6V-X and HF9V-X use longer active element lengths tor higher
radiation resistance and greater efficiency on more bands than any at
the so-called halfwaves. Ask for our free brochure for complete specs
on all Buttemut models and receive technical note OLS- l "Dirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

CIRC LE 329 ON READER SERVICE CARD

PAY TV AND SATELLITE OESCRAMBLING
All New Info 1996 EdItIon' Vol 7 Our 8eSI Vel
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SPECIAL EVE'NTS"",,",,,"wd
Ham Doings Around the World

Listings are free of charge as space permits, Please send us your Special Event
two months in advance 0/ the issue you want it 10 appear in. For example, if you
want il to appear in Ihe April issue, we should receive If by Ja nuary 31.
Provide a clear, concise summaryof the essential details about your Special Event.

OCT 21

GRANDVIEW, MO The Southside ARC
will hold their 'ocoteossr at Grandview
East Jr. H.S., 12650 Manchester- VE Ex­
ams, Talk-in on 147.120. cootacr KGOUp,
P.O. Box 1142, Grandview MO 64030.

GRAY, TN The 15th annual r e-cmes
Hamtest will be held at the Appalachian
Fair Grounds, located off 1-181 in Gray
TN. Drive-in Indoor/Ou tdoor flea Market
Mail inquiries to Tri-Cities Hamfesl, PO.
Box 3682 CR$ , JohnS()f1 City TN 37602
Sponsored by lhe Kingsport. Bristol, and
JoIlnsoo City Radio Clubs.

HOLLAN D, MI The Holland ARC will
host a Ham/est at Holland c nesuan H.S.,
950 Ottawa Ave., 8 AM-l PM. VE Exams.
Talk-in on 147.060(+) pi 94.8. Contact
Barbara Siebe/ink N8NXA, 64 18 Otis no,
Saugatuck MJ 49453. Tel. (6 16) 85 7­
1343, Of Fax (616) 857-/463.

MEDFORD, OR The Rogue Valley ARC
will hold a Swapmeet at 1M Medlord Ar­
mory, 1701 South Pacific Hwy., 9 AM·4
PM. Setup at 7 AM. Computers. Radio
Gear. VE Exams, pre-reg. and walk -in ;
contact Paul Miller KE7VO, Box 555.
Shady Cove OR 97539, Tel. (503) 878­
3433. Make check payable 10 RVARC,
1707 East Main St. , Medlord OR 97504.
Your name tag and entry tiCkets will be at
the entrance door. South at Medford, talk­
in on 147. t 60 Hptr. North of Medford,
talk-in on 146,940 Rplr.

SALEM, OR The Mid·Valley ARES will
present the 1995 -s wao.tobertesr' and
AR ES/RACES Convention at the Polk
County Fairgrounds in Rickreal OR. TIme:
9 AM·4 PM. Swap table setup 6 PM-9 PM
Fn., Oct. 2Ott1 , and 7 AM set. Talk-," on
the 146.86 Bptr. Flea Markel. Dealers. VE
Exams, ore-reg. required; contact Sandy
Berry N7TOO, (503) 588-7685. To re­
serve swap tables, contact Evan Bur­
roughs N7/FJ. (503) 585·5924 Commer­
cia l and Speciatty Dealers, ca ll GarryZinn
KC7BSX, (503) 378·3702.

SENECA, PA The Ft. Venango Mike &
Key Club Ham Radio Auction and Flea
Market will be held at the Christian Llle
Building, ate. 2571:>etween Rte 322 and
Rte. 62. All activities will be held in the
gymnasium and cafeteria . Auction items
are cash onlyl Doors open at 8 AM; the
auction beg ins at 10 AM. Talk-In on
147.12( +), 145.23(,) , 145.19( -) and
444.125(+). To reserve Flea Market
space, call Mary Housholder N30CR,
(814) 437-2036; e-mail address: MA·
HOUSHOLD@AOL.COM;orwriteto Fort
Venango Mike & Key Club, RD. #1, PO.
Box 591, Cranberry PA 163 /9,

SUMTER, SC Too Sumter ARA Ham­
lest/Computer Fair will be held 8 AM-4
PM at the Sumter County EXh,bitkJo Cen­
ter, 700 W. Liberty SI. Dealer and Flea
Market setup rrt. 4 PM·9 PM: set. 6 AM,
VE Exams will begin at aoprcx. 10 AM.
walk-ins only. Call for more lnto. Ta lk-in
on 147.015(+). Dealers call Tommy Du·
bose KB4CIH, (803) 469,5093. For Flea
Marke t tables, camping/tailgating and
general info., call Mike Dunlap KC4HUT,
(803) 48/-4611.

OCT 21 -22

WEST PAL M BEACH, FL The Palm
Beach Rptr, Assn, Inc. will host the Palm
Beach County Hamlest Amateur

Radio/Computer Show et the soon Flori­
da Fairgrounds, Southern Blvd.. in West
Palm Beach. Gates open Sat. 9 AM-5
PM: Sun., 9 AM-3 PM. VE Exams both
days, on site, at 9 AM vendors, call Hal
Gainen, (407) 439-0805. To reserve Flea
Markel tables. call Vi Kiekenapp. (407)
585·9074. Full RV hookup - 1·800-527­
3247. Talk-in on 147.165/.765.

OCT 22

SELLERSVILLE, PA The RH Hill ARC
will hold a Hamfest at Sellersville Fire
House, Rte. 152, 5 miles South 01 Quak­
ert own and 8 mi. Norl h of Mont ·
gomeryvilie. Ta lk-in on 145.31. VE Exams
start at 9 AM, all classes. Bring docu­
ments, Contact Linda Erdman KA3TJZ.
Po. Box 29. Colmar PA 18915. Tel. (215)
679-5764

WARREN, MI The Utica Shelby Emer­
gency Comm. Assn., Inc. will hold their
'USECA Swap" at Our lady 01 Redemp­
tion Conference Center, 425 Cole, in War·
renoHam gear, electronics, computers,
software. VE Exams, pre-reg. required:
call Bill N8CVC, (810) 468-8345. Non­
ham gift items will also be featured. Con­
tact Chairman Kevin s veren N8QVX,
21947 Birchwood, Eastpoint M1 48021 ;
Tel. (810) 772-8082; or call Jim N80KW
or Marianne N8TMJ, (810) 739-6565; or
Biff N8NOO, (810) 566-7743. Talk·in on
147.18{+) (100 Hz tone), and 147.42 ssn­
pex.

OCT 28

CONNECTICUT The annual Ham Radio
Auction sponsored by Tri City ARC will be
held at the Senior Citizens Center, Water·
ford Municipal Complex, lrom 10 AM until
soc out Bring your equipment to be auc­
tioned. Talk·in on 146.37/.97 aptr. For inlo
call KA IBB at (203) 739·8016.

PORT ST. LUCIE, FL Port SI. Lucie ARA
wil l presen t -a emresr-ss- 0800-1500
hours at the Port SI. Lucie Yacht Olub,
500 Prima Vista Bivd. Talk·in on
146.955/R; alternate 146.520 simplex.
For details, call Bill Perciasepe, (407)
879-4020,- or RoyCox. (407) 3404319,

ST, LOUI S, MO The 4th annual Hal­
loween Hamfest, sponsored by tne eate­
way to Ham Radio Club and the St. Louis
ARC, will be held from 8:30 AM·2 PM at
West County Technical H.S., Hwy. 4011·6<1
and Maryvi lle Centre Dr" 8 mi. W of SI.
Louis. tan-n on 147 .34f,94. Commercial
vendors, forums. VE Exams. For in fo on
tames. tickets, cal l or write Keith Ray
NOKFE, 4642 Ray Ave., SI. Louis MO
63116; Tel, (314) 832-8895

ST PAUL, MN The 11th Hamlest Min­
nesota and Computer Expo, sponsored
by the Twin Cities FM Club, will be held 8
AM-4 PM in the main arena at the SI.
Paul Civic Center, Kellogg and West 7th
Sf. Flea Market, educational and fun sem­
inars, and more. VE Exams administered
Fri. at 6 PM by SI. Paul Radio ClUb VE
Team. Flea Market setup Fri. night. For In·
10 and advance reg. ca ll (612) 535-0037;
or write P.O. Box 5598, Hopkins MN
55343, Talk-in on 146.16/.76 Rptr.

OCT 29

OES MOINES, IA 'Harnfest Iowa '95" will
be sponsored by the Tikva Tracers ARC
in the 4H Building at Iowa State Fair­
grounds. Setup s et. 6 PM-9 PM; Sun., 6

AM . VE Exams at 9:30 AM. Talk·in on
146.22/.82. Contact Randal Lees NOLMS,
1575 Norff!wesf 78th sr . Clive IA 50325­
/255 Tel. (515) 279-4241,

UNDENHURST, NY The Sullolk County
RC and The Great South Bay RC will hold
their AARL approved Long Island Ham­
fest/Computer Show 9 AM·4 PM at the
Knights 01 Columbus Hail , 400 South
Broadway. Talk-In on WB2FKZ Rptr.,
146.685 (pi 4Z - 136,5 Hz) and 223.86
(Opoo Carrier). Call lor info 7 PM·10 PM,
AndyFeldman WB2FXN, (516) 928·3868,­
or Walt Wenzel KA2RGI, (516) 957'{)218.

NEWTOWN, PA The Penn Wireless
Assn. Ham/Compuler Tradetest will be
held 8 AM-4 PM at Bucks County Comm.
Coll ege, ned to Tyler State Park, on
Swamp Rd VE Exams 10 AM; call (215)
943-4886. Talk-jn on 145.250 pi 131.8, or
146.520 simplex. For details, call Sieve,
(215} 752-1202,

SOUTHWICK, MA The Hampden County
Radio Assn. will present its annual Ham ­
les t/Elect ronics Show at the Soutwick
gee. Center. Powder Mill Rd. just 011 Rte.
57. Satup at 6 AM. Open to the public at 9
AM. VE Exams. pre-reg. required; contacl
Yorke Phillips KIBXE, (413) 566-30 /0.
For reservations and info, contact Barry
Mason Nl/JK, (413) 747·7010 be/ore 10
PM. or John Walker NIQXV, (413) 572·
4592 be/ore 9 PM. Or write to Ham/est
Committee, 36 Kenwood Terrace. Spn'ng·
fieldMA 01108-171 6.

WESTMINSTER, MO The 6th annual
Mason-Dixon ComputerlHamlest will be
co-sponsored by the Carroil County and
Penn-Mar ARCs., at the Carroll County
Ag Center. Seminars will be presented. 6
AM Vendor and Tailgating: 8 AM Genera l
Admission. VE Exam reg. begins et a AM,
pre-reg. requested. Call Bill Wolfgang
NZ3J, (71 7) 359-7095, Talk-in on 145 ..1 1
MHz. For general info, contact Larry Mar­
tin N3DGK, (410) 374-4544

SPECIAL EVENT STATIONS
OCT 7-8

LAKE STEVENS, WA and WICHITA
FALLS, TX The 5th annual Missionfest
wi ll be on the air, seeking to talk wilh and
encourage Christi an missionaries
Ihroughout the world. Co-sponsored by
Christ Lutheran ot Wichita Falls TX, and
Elim Lutheran 01 Lake Stevens WA, HF
operat ions will be Irom 1500 UTC·OeOO
UTC sat.. and again from 1900 UTC·
0100 UTC on Sun. Freq.: 28..120, 2 1.420,
14,278 and 7.278 MHz. Join in with
prayer requests, and visit with foreign
missionaries worldwide! Callsigns NSJRF
(Wichila Falls) , and N5UJA (Lake
Stevens). Call (206) 334-2540 lor more
info.

PITTSBURG, PA The Breeaashooters
ARC will operate W3XX from the s uome­
ri'le USS Requin, 1400Z-21OOZ Oct 7·8,
to celebra te the Centennial of the
Carnegie Science ceme. The Requin is
docked at the Carnegie Science Center.
Operat ion will be on vin tage CW equip" in
tho rower half of the Novice subbands.
Phone operation will be in the General
class segment of 20m and 40m , For a
certificate and QSL card, sand QSL and
an 8 1/2 ' x 11 ' SASE to Ron Berry
WB3LHD, 326 SunsetDr., Bethel Park PA
15102.

OCT 11 -15

CINCINNATI, OH Radio amateurs in the
tri-state area around Cincinnati will oper­
ate SE Stations using ITS suffix, as part
of the 1995 Tall Stacks celebration. soon­
soring club calls will be K8SCHITS (OH·
KY-IN ARS), W8DZ/TS (Greater cmon­
nan ARA), and W8VNDITS (Queen City
Emergency Net). They will operate all
bands and modes lhru 70 em. Special
QSLs wnte available to the callbook ad­
dresses: Of N8FU SASE, or via bureau lor
any or ail 01 the special calls. Tall Stacks
recalls the historic and continuing impor­
lance 01river commerce, and will ncluoo
19 steam boats. Sponsored by the
Greater Cincinnati Convention and Visi­
tors Bureau.

OCT 13-15

WISCONSIN To commemorate its 4th
ann ual dtaaster-servtces semina' ,
SATERN (Salvation Army Team Emer­
gency Radio Network) will sponsor sre­
l ion WW9E. CW and SSB activities are
pianned lor the lower portions of the Gen­
eral and Novice suobaros. Digital actiVi­
ties are also planned. For QSL, please
send your card, SASE, and the name of
the operator worked to NH2Z, ApI. #808,
84·265 Farrington Hwy., Wa ianae HI
96792; or directly to the operator contact­
ed

OCT 14

PENSACOLA, FL KF4BHC, The Serious
Hams ARC, will put IOTA NA-142 from
Fort Pickens in Santa Rosa Island, on the
air 1230Z-1800Z. For QSL, send SASE to
Mike Brown N4MAD. 5/9 S, Edgewood
ce, Pensacota FL 32506

OCT 14-15

RICHMOND, CA The East Bay ARC wili
observe the 90th Birthday 01 the City of
Richmond by operating W6CUS from club
headquarters at the Rictlmond Red Cross
build ing. TImes: Oct. 14th, 0100·0500 and
1700-2400 UTC; Ocl. 15th, 0000·0400
and 1700·2400 UTC. General subbands
on 80, 40, 20, and 15m: Novice sucoancs
on 10m and zm. For a cernncere. send
QSL and a 9' x 12" SASE to EBARC,
eo. Box 1393, E/ Cerrito CA 94530.

OCT 21

CONCORDIA, KS The Kansas-Nebraska
ARC will operate Station WOIND 10 com­
memorate the 50th Anniversary ot the
closing of the German Prisoner of War
camp near Concordia. The station will op­
erate 1400 UTC-2000 UTC Irom the Air­
port Park during the POW Camp celebra­
tion. WOIND will operate in the lower 25
kHz of the General phone portions of 80,
75, 40, 20, and 15m, along with packet on
14501 MHz. For a QSL certiticate, send
QSL and large SASE to Kansas-Nebras­
ka ARC. clo Arlan R Campbell WONBT,
Rt, 3 Box 2O·A, ConCOrdia KS 66901.

OCT 21·22

BOLIVAR, VENEZUELA Station YW6AF
will operate during a DXpedition 10 the top
0/ Angel Falls, the world's highest water
fall; set. 0000 UTC-2400 UTC Sun. to,
20, 40, and 80m bands will be used with
SSB, CW, RTTY and packet. The QSl
card will be via YV6AG. Sponsored by the
Radio Club venezotaro, c hapter Ciudad
Guayana (YV6AG). iii
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% p. W, yne' , Il<!ve nw"", "u"" di'ing . 11 an>u nJ
tbe C.ri"""an, I'i, i t in~ ham nper,,,......nd sighlsee­
109, If you're ,,,,ereSled in ""'" to lrawl economi
colly. y(lU'1! ~ot >0"'" gJ<al ideas lrom thu . !Ie
mm out wj th his "'DiVing, the Wi",p S port.""
YLn,"U klVe """ , i,ilS to II i,l.nd, in 21 daY' lrip,
A "",..'il~ S7.Sll

WG7 Vile'" Wa~·ko" Tr~\"I.....~2p . W' y"" 'ra.­
oh t(J RrL",i•. Lo"""n. A'l"'n. Sl. Pierre, Mllnld'l,
V",nn• . Kr. kow. • nd Pr. gu" w;lbout;1 COIling
nearly as nw .s you mighl tbink. o"ap for l""'
100, III 55.00
WG9 Wayne l·a l k<: ' Oaylnn ' 1995-90 minute
lOpe· "''h' l lle WOllld h.ve said ;l lle'd Ileen asiecllO
s-peal:.. 55.00

"'''''' when you >i' oown in tr."" of. ,!<'<IY"'Yed
I'OI "n[""r examin"" ...ho SlIIrI.' sending y()U plain 100'
g"age code at only 13 per

73T25 - r ne Mind 8oggl<lr" $5.95 25+ " 'pm
Frendi, hly ~enefll'ed by ltind1y old Uocle W.y"" f(~

han" with a strong need for sell p"o''iIl"",nl. (mc.
~oo've , onquere<l 25 per let L:n ' 000'" If you need.
50wl"" tape

Item Title Qty. Price Total

Shippi ng: All us coers ad<l 5500~ S H IP P IN G
Sfi4"l€d UPS.IPlea", prOVlde stroot address ,)

~ake t::I'6ok, pay&I'e 10 "l)r<:1e Wa.",.'s Bookshe/l." TOTAL
Foreign O rders: Choose ,,",, ; D",rIaoe~ o ai r "'~

AR464~ SalcllilO Anlbu~ 'lY The larest tnlormation
0" OSCAR, 9 throog/l B "" ,,·,11", the RS _ l1n" ,
lhe u'" of dig'I"' !IIOOes. U<rl.ing "",en"",. RUlAK.
mi',,",omput..., and more' SIO.oo

AR4483 W..lher Saldli.. H.ndbuok (41h Ed.) by
nr.R"lph ["Xg"" WA8DQT Exp;llld«l and revi..... 10
..n«t tod ,y', we"heJ·f" .. telli,. tec hnology
$20.00

AR4653 COIIlPOWOO SufI,,·.... ror Wealb<r Sa..lli"
H. od hook ~ 114" \ IS-DOS Ac'PPY, $10.00

AIU083 COIIlp.... DX·.. f2nd FA,) Uy Bob Ltxu,
\\-'9Ki U ,.." how to hunl DX aoo obwn hard·1().~"

QSL card., $12.00

AR,J761 y""r QRP Op<ral ing C"",p;onic.. Nu '1'0'
wal rig, or «pen'i"e "'lwp<nenlto enjoy the ."it..
""'n'",wi challen!:" of low.pow... """.ting. $6.00

73T05 "Ge nes is · $5.95 5 wpru- Thi' beg'"
ning tape. "","' }\lU through do, 26 IeU",,- 10 nu",·
ber;. and n"",,,,iIl)' PUJlCllUlti,,". oomplete with prac·
tice ""'Y "'1' of !he way

w a l w. Tbo Poop le Verlau War On ou.
Loo . y G"vernmeol _ J60p ",f, cover. Thi, i,
Way",, 's repo n " pu in;ng "..hal the majm pmb
\ems are f>eillf holII N<w Hamp<;h ,,,, . 00 Illecoun ­
tr~ , , nd p"'po,ing "mp". "."pen,;ve solurions: a
,impli: W'l to !lave govem"",n, deran"",n" hap.
pily cuI their "'I"'""'" hy 50% within three }I'm;
how 10 cUi the cn", of iUCilrC<,"ing PH' One" by
Owr 90%; how to end welf",e; how to red= the
defltlt ; how II) cu i medicol C08" , nd impf(»e
bea1th c.re; !low to cUI scllool = ts ,nd imp""'"
schon". An all''.>l"l . Slc,l ., sa

CODE TAPES

WG4 20/ltl Fot'<'Sigl,I_ Twenl y 16p u]Xl" '" on
the 00<10 ... War book-320p. Further prop<". I,
iOt solving critic.1 Am"",,,n problems. 'llCh os •
new approach 10 finall" ing ""all bu.,i...,,.,,. how
10 f'n , nce R""i••nd OIher countri" ,nd JlIilke •
protil Goi"g ii, the real <tJpe OIl "ioelioc' lIJrmg"".
ics•• ""II' kind of poly'",hnical unlVe" Hy" new
eleclronic, toehn"lou, why Afric. i, in 'llCh a
" "''', ...hy Perot "'m\bed. ""w 10 !law Ikl,~,n-free
uniw"ili"" • p1"" f(lr making Cong= tum hm­
est, etc, P1e",~ mote . Rldlrulon, ly priced" SI O

73T13 "Bac k Breaker " $5 ,95 13+ " pm--ClJde
g""'l" again. "a 00,' 13+ wpm '" l"o 'll "" """ iy

73T06 "The St ickle r" $5.95 6+ " 'pm Thi, is
th< prllCtice tape for those wbn 'urvi,oo the ~ wpm
"'pe. and It' , also rhe tape for the MO'I",e and Techni­
ci.. lien..... " i, wmpri,ed of "ne ",lid huu' of

ootIe. C1lora<>i:r' ..., "" at 13 wpm and 'JI""" '" ~
.~

WAYNE WRITES======_

r-!----------,I Uncle Wayne's Bookshelf Order Form
YO" may order hy mail. telephune , Or fax. A ll paymen ts ate II> be in US flln d , . AII IJw 4I weeks ror del; very . (Price, subjec l 10 chonge w ithu ul nOlice ;f , uppliers ;ocrease p ric es.) I

I I
I I
I I
I I
I IS~ dellVllry fI\ly t.l<a <to3 1l'ICfIttIS-) I

Note: The actClal ioreql shippn;j cost. ....1 tie add~iOnal toreguIar!l'l\Xll>lj nt~ lees.

IN,m, ----- - --1
StreetICily Sta te Z ip I

I
TOTAL. $ O C llecklMOrle y OrOOr
O AE O MC O VISA s tc monrum sorcreoacaro oroere I
I

Card # E xpiration Date I
S ig n a tu re Pilone #

Telephone: (6 0 3 ) 924-4117 (BOO) 2 3 4-8458 F AX : {603) 9 24-8613 UW 10J1lS

I~!~~e:n:~_~ay~~:~~:h:~ ,!~_R~~I:~:N.: ~:l~~r~~?h.: ~~ ~:-:~ I
IOYES! Send me 12 iSSU€S oj 73at the low rale ol $19 ,97 . (S ave 43% 01 cover price .) I

C aroada <KId $7 ~us $1.40 GST. F.,..,.gn add $9 . u<1<>cu , $42.00 a" mall. .

OYESI S end me taeses 01 Radio Fun a t the low rate of $ 12.97 , (Save 20% of cove r pnce .)

L. C anada add $7 plu. $ .7I) O b--r. Foreogn a<ld $12 5url""e ; S-'l6.oo",,,,,eil, ...I----------

KR II Spell, 001'" simple. 'Inliglllf"rward rerrn, wh"
lOU ntt<! to be II "",,,,,,,lui DX",. $11.00

AR1:!50 l.og Book ~Sriral S3S(I

ARJI7l TI>< ARR!. Spmld Sp«lrum Source Rook.
From a de<;epti"ely " mpl. begiMing. 1I!'tOOP of e, ­
pen""n""" seI 001 10 """elop firs( tIleomkal and later
p"cllca! 'y'tem, for ,preiid ' 1'"<1",m commun;c.·
tiofts. Thl, lu!k elm';," of artides, pape" and gov·
...nmom r"""n, Illat do<:u"",", the proces.s whereby
am"""" 'P"'iId spe<tnJmprog"""",, from !he drawing
l>:>:ird 10Ille ..",·.,es. $:ro.OO

AR2\liil l ·..n,m"'"'" Line Tnmsform... (2nd . :<1.)
by Dr 1m, St'>ick 1'r2FMI Practical designs and spe_
clf,c l nfon nal" ," on co,," uolio n u chniq ues and
source, of ffioll<'rial. $:ro.oo

ARJ&'i1 Hinl' and Kinks Ide", for ""tin~ up your
gear for comlortahle.etficiem oper,tion, $10.00

ARRL Liceo« :\loou.l, Comple!' FCC question
pooh ...itb an,,,,,,,.
AR418 1 TeehoiclanOIt,,, $ 6.(XI
ARol!igg Gfl>en.1 Cia", $12.00
AR3274 Ad>aneedn3\~ s 8,00
AR323H ' lra C...... S 8,00

AR31 8~ Th e Sotollil. Exp<rimmter', H.ndbook,
(2nd FA,) by Ma' o" D",itkJlf DUBC E.xpand<-<l and
reviS«!. 1'ro.J>ing (HI 'atellll" bu,1t by and f<l'!he in­
tem..ioul rndio amateur conlll1llJlJl)'. SW.OO

AR20JO Your Gat<Way 10 Padt.'l Rodio (lDd M .)
T.n, ..... 'Yth,tI1 yoo nee<110 bow aholn thi, l"1JM-1br
...... mode, SIl.OO

XTAL· 1 Tt>e Crysta l S<lI Hand book by Phil
An d<lrs o n W0XI. W. nt 10 ~Ive. kid ,nexdlmg
p re"n!" Or maybe y"u"e1f' C ryst a l "IS are
ali," anJ fun. H, re·, . whole bonk pSded ",j tb

Cl)'I.1"'I ,ireui" th.l . nyo"" can boikl. No\\' "lart
,,,Ing Iho , e o.tmell txl\", okay? 133 p age,
SJO.95

covers ">'et)'thing yOll "",d to become , Te<.'hn;­
ci.n CI." H.m. Ever)· q,,...ion and . n"ver (JIltlle
exomi nOllons i, fOllnd in this 0"" 1>00>:. FCC f ·oml
610 .pphoation. S'J.95

P"Ckel """'",-"""". >8.00

AA3878 Your VHF Companion E.xplore !he Im ­
oati,'.! acti'it;'" 00 !he VHf' band" F:\l m ;l """aim.
P"Ck<!. CW & SSII. Salell11<S. ATV. U", ,,,"'1l<f hUllt
ing and m,,,,,. $11.00

O3A02 RTTY Today by D<1w- 1"~'am K4TWI MOSl
com"",,",,,,""" RITY gUide ."", ""to""e';!. >8S0

in"ollallOn. ovetload,. pi", 40 new ar,icle' for
""gin_',10 Il<!,·ancw . S14,OO

AA4661 An tennas an d T«:hn iqu es lor l ow­
Band DXlng can "" your ticktl lO klW·band ' ",""""
Dr-awing "" llIe "pme""", of "",,,",,,ful DXer:s and
th, awOOr" o"'n oon,i<icral>le experi<nc" Joh n De·
vo1dere, OI'~UN, ,h""" the Up' aod techniques th. t
can mal:.. Ire diffe",oce belw""n • stalion!hal laI:.e.,
part ;1 a oonl<>l and "'"' th.iIl w·i", iI' $:ro,OO

AR3819 Physlcal Design of Yag i Anlel1ll1tS b.v
Duvid B. UeM," 1I'6{JH.\· provides the klOh h"" to
d<>ign ..... build roh"" Yagi .n"n""" "'log ",und
mech, nic. 1 eog'neetlng pri nciples . YO" need kO
"'"~'" feor theCO-'-""lue""", of wind Of ice SlotIll'I 00
your """ nnas. Wlih tIIi, Informalion, you can l>uild Of

"t.:e fup"'.,iSl ing Yagis SlO,OO

AR26 18 W1FB's Anten na Notebook b, Du,'r
D<M<lW WiFB Get the b<<ll"JfOllllIlllCe 0U1 of " nob·
tnI,ive wire anle"""" aoo ,·ert;cal,. Build ru ners and
5WR bndg<" 510.00

WG P 87107 All Abo u l V<lrllcal Ant<ltltlu b}
William Orr Comprehcn'i" «)vo.rage Of ,m", u,
communl',,,,io,,,, 51l.95

WG P87 042 Bum Anle n na Ha ndbook by
William (lrr"nd Sr"",' Co>!-''''' E""r}'I"'ng you ntt<!
10 kilo... ahw' to'am d<sign. cofll1nlCtion. aod op.:r. _
tioo. SII.95

WGP87077 Simp le, Low-Cost Wire AnlenMs
For Radio Ama"'urs by William 0" arrJ Sf"""
Caw"" All New~ Ulw-«'&. multi-band an",nnas; In­
",pcn'i,·. beam.,. "In, i,iblo " ' n'ennall for h.m.\ in
''Ioogh-1ocaIi00,' New data. 511.95

AR2200 Antenna Imp<ldanc<l Matchitlg by WiI·
freo N. Cunm \100' oompreh""siw "'-'-lk wrillen on
u"ng Smllh am" i. solving ,mped"''' matching
..,.,.,."'"' SlO.OO

AA0410 Ysgi Antenna Design A Ham Rtui,o 'li'
rt", pollshe<l and expmie<l by Dr. u"""" , 15.00

AR299 5 Aell«:tions will ilelp di'P"lthe IIaIf·trIIIII,
and outright myth, 11m many beliOl" . ,. true ,bout
u",,""'''';on lines. Slafl(hlJ,g ........,. •m,,,.. mato:hing
rdlet:ted l"'Wl:r aod anlennatuum $20.00

AA311 8 Rall<a<:tions- Sof!w",. for fBI,! ~_114·

$10.00

ARRLBOOKS
ARI995 ARRL I'I'JS H.ndl>ook (7h t L1.) Feature,­
added DSP, lTl~m"ed te,,,,,,,, ", ot Pi.oo PI L. all new
al l-<b~jtaJ -JoglC. plUS Iw; IlKIre S30,OO

ARIOlo:64 ARR!. (lp<ralin! ~tal,"..J (4th Ed.) lnfer­
nlal;"" o. IKJw 10 llIlIk ll>e t>eq u.<e of)'WI 'latIOn, in _

cluding: interfaci.g home oolllplJ tel" OSCA R, VHF­
UHF. 518.00

AR3M7 QRP .""l.t...... b.v {JoW' D, M" ... ~'iJFB I'Ie­
,.", co. m uch". project, fOf ,he QRr Operalor
$10,00

ARJ1O'J WIFB'. [~ IiOlebook Iw Da,', lNMa...
\\'1 FB Fill<d with .Illqlle ...OClkaJ 1"'* ' ;1' thai can be
buil , ",ins "",hly .'allal>l, <""'1"'''''"1.> ..<1 common
band [():)Is. 510,00

ARIWl! Solid SM. il<-silUl Go0d. ha.<ic i.hm.""".
c;"'uit <II'<igns u d .pph,'alion,; d"CfIp1ion, of reo
eei,-,,,- """,mille,,. JXlwe, ""Wiles. and 1<" equip_
""'"l Sl5.oo
AR41iJ ~o,.. · You'10 T.ill.io~ ~ All You Need T" G«
Your Firs l 110m R»dio lie..,,,, (2nd Edil;on/ A
complete study RulM for ,he T"thnit i•• and No,-;ce
wri lten .<am Practical information ,very h<~i""..
oredl; i, w'ntt<" clearly.oo simply and in small d<""'8
SI9,OO

AR4971 AR RL Rep<al <r Dir«lor y 1"5· 1'96
19i1OO+ li'ting< wilh digipoat"". f,andpl, ns, cress
(PUTM)) lOll< chart. f' "'I"ellCJl coordlnal""," ARRL
~ """i", d ubs. and beacon h.nn~s from 14 MHi
1024 GHl . $7.00

AR3J93 The DXCC Compolli." by j im Kearman

ARTse1 U.S.Repealer Mapboo k h, Rohm
M."in The GlIlde foru",elmg radIO .....eII". 5' .95

TPOO I Th e Ba. it G uid e II) VHFI(:H ~' Ha m
Radio by Edwtlrd M. Noll """';&" . fi", ra,O in­
llOOuc'tion to the 2.6 and 1 .2~ m,"er bands as well
as 23. 33, . nd r'km. Sli.95

AR3959 YOUt Paclle l Companion Perf""t h u..,

AR4114 Low Profilt Amal<ur Radio For th< Ham
wllo liv., v..llete . m""n ,,' Me ff'O"' nOO upon. From
hiding YOIIr In",nra 10 "",r.ring wnh low flO"""'.
ThiS booh tell, j'OU how to gel on Ihe . ;r u' ing
tIk:se tdlnique8. and <>Ihers.wi,oo.1I calling , nention
to yoursclf. SS.oo
UE220 The Easy WI.. Antenna Ha~d booll by
DoW! Ingram K4TWJ All Of the~ wmensiom
for , full noge of ea,y 10 hui ld ,od " '&1 '\ky
w,re,." S'J,95

WGP87034 All Ab o ul Cub ica l Q uad Anten·
nas IY"I W,lham Orr and SI""n Co","" '1l>e a.,­
sic' 00 Quod <ksi~fL tlleor~, con.' tru<:tion. "I'<"",iO)n
N. ,,· feed and matching ,~,t""". New data. $U .'/!j

TAB 3270P Practical Ant<lnna liand b o o k­
Second M ition. 1994. J"'eph Carr; Tab Book,
Th;, ,6().p.ge book is. real I"'''ur< . S.m wi[h
lhe fund.ome"," , of . n",nn. ,nd feedltne lheory,
"ploi n' .boul prt>p>galion of all l ind.<. • nd then
tr'OVioks I lOU of e..y In",ona cOll<ltlJCtion projects
Co,'." . nt. nn", . nd feeders for all hand,. The
.'pl . ra'ion, are simple . nd well illu"r.",d, wilh
oome math.w~ it', una,'cll4l!>lo. hut il ..."n'I hOll
you down, It evon has Ihe ZL-Specl.1 . mennl ,
which r .... used ,.. 20m w;[h "'''''' 'peel:.cul", DX·
Ing ,UC<~. A low ongle M flldi ati"" .nd rnado> i, ""
I oonld alw.y, wor\:. lhe rare ' lull r,tliI Way"".
SUi.95.

AR4734 ARRl Ante nna Bo ok The ""w 16tb
hlitioo represem, th< ""<I and mosl "'ghl~ regarded
mtOllllati()Jl on ''''''''n' fullda"",nlals. Uln'II1lSS""
Ii""... d.,;gn. • nd « m'truetinn of w;[e ,n'eon.,
S.IU.OO

AROl 94 Ante nna Compendium Vol. 1 MIlIefi ·
al, on vertrcals. quads. loops, ysgis, redured sift . n­
ten..." b"u"" Smith ChlUtl<, """"'"' I"llarilO'inn
SIO.OO

AR2545 Anktnna Comp""diUm Vol. 2 eo"",
wnie"s. yagi,. qull<!,. mul,ibond ,nd bm,Jb.nJ
sY""m~ an",nna se1&tion. 512.00

AA2626 Co m pa n ion Softwa re lor Antenna
COmPflndlu m Vol. 2 '114- MS-DOS tlop py
510.00

AR401 7 Anlenna Comp""diu m Vo l. 3 \ lc<e
vertical" Ylgi,. Qu. d, . plu, loop.I. ..-ra~" mnl>ile.
di, ,,,.-!ion finding. conwlloo to",,"". coropuler:i>e<l.

UHFNHFIPACKET

TAB4354 The B<lgln n<lr' s Handb ook 01
Amall!tJr Radio, Third Ed ition bv Clav wsw'
1I-'5Z1'V, J95 pages , Wondetful book for ""wrom·
"". " i, b..ic ,nd well ilIuSlr"«I. hen if lOU
hav. all the OI""r ham ""ndbooh j",,-II Slill find
tb" one usefilL $22.00

W5GWrN No-Co de Video. Ma nUal, Pan 97
Ru les Learn how to to' • ham radin '-'P""lor
$1'.95

W5GWNC T<lct>nlclan Class license Manu"
al: New No- Coda by (;ordon 11-"", Thi, h<>" k



telescoping dipole antenna, is a cajbrat­
ed RF field strength meter The new
FS73C connects directly to a receiver to
be a digital signal strength (·S") meter.
The selectivity and sensitivify of the re­
ceiver is util ized The price of eilher is
$169,00 plus $5,00 shipping,

For more information, contact: NYE
Engineenng Co, Inc., 4020 Galt Ocean
Drive, Suite #606, Ft. t.acccroarc, FL
33308, (305) 566·3997, (305) 537·3534.
Or Circle Reader Service No. 206.

Florida shipments) and will make a valu­
able add ition to your shack. It' s small
enough to throw into a corner of a suit­
case and take on trips, thus improving
the sound of miniature radios and tape
recorders, as well as HTs.

For more info, contact Nava l Elec­
nones. 5417 Jetview Circle, Tampa FL
33634; (81 3) 885-6091 . Tell 'em Wayne
sent you, or else, Or circle Reader ser­
vice No. 204,

TELEX ing, steel mast clamps,
and all stainless steel

Telex introduces its new hardware. The 29' verti-

Hy-Ga in DX77 Advanced cal also fea tures an
Vertical Windom with fea- easy t ilt mount that

tures surpassing any vern- makes lower ing it for

cars on the market. II puts tuning a one-person,h, ham world 01 10 job. 11 co me s w ith
through 40 meters at your Telex'S 2-year l imite d
fingertips without the need antenna warranty.

for ground raora: wires , For more in forma-
and up to 1,000 walls of ti on, contact : Teiex
RF output. Automatic bane Communications, soc.,
switching and low angle of 8601 E. Cornlwskef
rad iation allow for en - Highway, P.O. 8"
hanced OX capabilities. 5579, Linco ln, NE

The Hy-Gain DX77 tea- 68505; (402) 467·5321,
lures superior quality and (402) 467·3279 (fax) ,
re liab le mech anical de - Or circle Reader ser-
sign, with double-wall tub- vice No. 205,
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NYE Engineering can now supply 1M
FS73 ' Sfgnal Cube·® RF field strength
meter in the form of a digital ·S" meter
connected directly into the RF/IF section
of a radio receiver. In this form, model
FS73C will provide a much higher reso­
iution of signal strength than a conven­
l ional communications receiver type ·S­
meter,

The original prod uct, the FS73 with

NYE ENGINEERING

NAVAL ELECTRONICS INC.

Naval Electronics Inc. introduces the
HTS-3 miniature speaker-amplifier. It's
smaller than a bread too-one for those
loaves you get with your soup, I'm talk­
ing 4-1/2" high by 2-314· wide by 2-112·

deep, Boy, is it handy! My firsl applica­
tion was to use it to amplify my HT re­
ceiver output and give il some beet.
Then I needed some more pep from a
tape recorder for transcribing notes, And
then I grabbed it to help track down a
problem With my hl-f system. We all
need a small speaker-ampli fier around
the shack and test bench.

Nava l did a nice design job on this
one. It's powered by four AA batteries.
You can use Ni-Cd rechargeables and
it'll keep 'em charged if you plug in an 8­
14 volt source-with eit her polarify! It
senses a lack of activity and shuts off
until there's action. Great for using your
HT to monitor a repeater. There's also a
recorder jack which wi ll turn on a tape
recorder and record whatever is coming
through the repeater. And turn it off et­
ter. Heave n forb id you shou ld miss
something.

The HTS-3 sells for $34.95 (plus $4
UPS and $3 for packing, plus tax for

st reams with lengths up to
4,394,967,295 bits klng, passing through
a programmable logic matrix which al­
low s various data modulation and
SWitching scenarios, The SSDP contains
an crooaro Direct Digital Synthes ize r
and allows external chipping rates up to
30 MHz . Several RF daughter boards

are available to interface with the SS­
DP. It comes with a Windows control
program and C drivers and is ideal for
testing and development of Wireless
and Spread Spectrum systems,

For more informati on, contact :
Richard Schwarz. Associated Proies­
sional Systems, 3003 Latrobe COUll,
Ab ingdon, MD 21009; (410) 515­
3883, (410) 661-2760 (fax). Or circle
Reader Service No. 203.

ppm per year. Fast switching is enabled
since the parallel input can be driven up
fa about 25 MHz by external customer­
supplied control hardware.

For mo re information, contact : Bob
O'Brien, Novatech Instruments. Inc ..
1530 Easflake Ave. E., #303. Seattle,
WA 98102; (206) 322-1562, (206) 328·
6904 (fax), Or circle Reader servce No.
202.

" '-·""2~'.::;~--..
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Associated Professional Systems an­
nounces the release of its Spread Spec­
trum Development Prog ram (SSDP).
The SSDP is an IBM PC ISA format
board which can produce three indepen­
de nt Li near Re cursi ve Seque nc e

APS

Novatecn Instruments, tnc., in tro ­
duces the Mode l DDS4m Direct Digita l
Synthesizer (DDS) Module. The DDS4m
is a iow-cost, 34-MHz signal source that
combines small size, excellent slabilify,
fast switchi ng, and low noi se for only
$395 in single-unit Quantities. On a 3.5' x
45· board, the DDS4m simultaneously
outputs a precise sine wave and an ac­
curate TTL clock signal. The output Ire­
quency is programmable from 1 kHz up
to a maximu m of 34 MHz in steps as
small as 0.02 Hz. Typical phase noise is
-90 dBc at 1 kHz offset from carrier. The
desired frequency is selected by setting
a 31 -bil binary number either manually
using DIP switches or remotely by HC­
MaS-compatible parallel input lines. The
DDS4m contains a quartz crystal oscilla­
tor that provides excellent stability of 10

KAWIN SOFTWARE

Compiled by Victor Lapuszynski

NOVATECH

KaWin, the only Windows program to
support Kantrontcs TNC s in Host mode,
is now available for download from the
Internet' s World Wide Web. KaW·
in provides concurrent access to
10m TNCs, to Doth ports of multi­
port TNCs, to simultaneous VHF
packet and HF non-packet
modes, for up to eight attached
transceivers and as many as 26
concurrently connected statoos
on each radio! Each connect.
as well as the background activity on
each TNC port , is displayed in its own
window using color-coded index tabs 10
selectthe aclive window,

KaWin is a fully featured communica­
tions program offering binary file trans­
fers with concurrent chat, send and dis­
play of intemalional character sets. ex­
tended ASCII graphics, and ANSI color
qraphcs. Braq files and Quick Key sets
are enhanced by intelligent macros that
expand into everything from the current
WX report or time of day, to commands
that key and unkey your transmitter.

Users of Kantronic s Kam All Mode
TNCs wil l l ind nonpacket modes have
become as easy to manage as packet
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