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In Stock...Same Day Shipment
Frequency Counters s:'£'C4L.
1350 1-13(0 MHZ

3 gate t¥nes. quality & OCUO"ry 11S$~
3500 10 HZ-35lD MHZ

Extu,OlIelv wide~ range 239~
15·BG (~s/lcr.Ml) 1·15CDMHZ

lAra tq>~ &- G-aph 169~
35-BG 1-32OJ M-U:

lara hql~ ae- Graph 249~

New AllP'Se. ies
AJH.15 1-15UJ MHZ. ATH 199~
AJH.30 1anJ MHZ, A1H. 0NE-SHUr 259~
HST·15 HG-i STAB TCXO tecc. ill5t.. ClfLim.4--'

02 wrJl aa::u-acy 100 ).L",J .

Auto Trigger & Hold
now, lor the first time. available on
inexpensive, portable counters with
our new ATH TM Series. This feature is
the most significant improvement ever
made to the pocket sized counters!
It allows "Hands Free" operation 10
automatically read & holda signal as
quick as 80 ms or 8% 01 a second.

Our A7H ™circuitry is super fast
because it does not require the time
for multiple readings, like digital
fittering techniques.

The ONE-5HOT A TH 1M feature is
standard on the ATH-30. Using
controls and indicators on lop 01 the
unit, it will hold the first reading until
manually reset. (The ONE-SHOT
feature is a $40 option on the ATH- IS.)

ATHTllfSenes features include:
• Easy to use - simple controls
• Ultra fast response time -

80Jl1o faster
• Extra bright LED digits
. 3-5 hour battery operation
• Automatic clean dropout
• Maximized sensitivity, <1 mv typical
. 4 GHZ signal strength Bar Graph
. 2 ranges - 6 fast gate times
. 9-12V auto-polarity power jack
• StarCabTAI aluminum cabinet

STAR,EK INTERNArJOrVAL INC.

398 NE 38th St, Ftlauderdale, FL 33334

ALL
FREOUENCY
COUNTERS

PRICED WITH
NI..cADs&

ACADAPTOR

~ . sories
A CC-90 case kr aI.,iOdefs
B TA-90 tees ::ope 8f'E anterna
c TA-SO-L Tel '~eelbcr.v8l'Unla•o RO-150 150 M-U: robber WeI<.
E JlD.2750 27·50 MHZ robber WeI<.
F RO-Boo 9XI WHZ robber duck
G M207·1C nE!l face cable to- MFJ..207
H P-110 20J Mil. h . 10x probe
J LP-22 Lo-Pass. audio usage probe
K DC-10 DIrect. 50 CHJl probe

12.
12.
16
16
26
29.
10.
39
25.
20.
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The CS·900 is VOX act­
ivated and can be used
simplex or through any
remotely located repeater.
The standard 1/2 Second
Electronic Voice Delay to­
tally eliminates syHablB or
word d ipping and results
in unsurpassed simplex performance. A 90 memory speed-diale r and
Remote base mode are also mcrcoec. The only required connecuons are to
the Mic and Speaker jacks of you r simp lex transcei ver. Fully FCC and DOC
approved. This is the best deal going in a simplex patch!

Private Patch V

CS-700 Intelligent Interconnect

The CS-700 is for simplex r: : : : iiiiii iiiiii•••;;;;;loperation and offers sel-
ectable VOX Enhanced or
VOX Controlled Sampling.
Sampling allows the moose

operator to have positive l~:::::::::::~~~~~~:Jcontrol a t all times. The
CS·700 requires an internal
connection to the discriminator 01your simplex transceiver A 9 memory Speed
dialer is standard. This is the best sampling patch in the business!

CS-800 Full Duplex Interconnect
The CS·800 will operate
Full or Semi duplex and
also has a built-in Re­
peater Maker. The only
required connections are \ • • ~ . • • ~

to the Mic and Speaker
jacks of your dual band
transceiver. A 9 memory
Speed-dialer is standard. Fully FCC and DOC approved . This IS your best
choice in a Full Duplex Interconnect with built-in Repeater Controller!

Private Patch V is a multi·
mode tnterconnectmat
offers four user selectable
modes: 1. Enhanced
Sampling 2, VOX Simplex
3. Semi·Duplex 4.Rep­
eater Maker. A 90 memory speed-dialer and remote base mode are also
included. Can be connected to the Mic and speaker jacks of any simplex
fransceiver when used in VOX simpl ex. Fu lly FCC and DOC approved. No
other patch otters as many modes and features.

CS-900 Control Station Interconnect

• •

ur microprocessor contro lled interconnects

patch your FM base station radio to your phone

line and allow you to initiate and receive phone

calls in your mobi le or HT without assistance.

All featu res are f Ully user programmable : • Speed­

dia l mernc rlee- Single or multi-diqit access code.

• Secret toll override access cooe s To ll restrict numbers

and sequences· Regenerated tone or pulse dialout

• Ringout on 1·9 ring· Line in use detect- Call waiting

• CW ID • Hookftash s Activity & Timeout timers...

And More !

CSI has been the lead ing producer of interconnect prod ­

ucts for over eleven years. All products are made in the

U.S. A. and come with a one year limited warranty.

To get the complete s tory Call or Fax today for produc t In formation
and dealer lis ting.

Only CSI interconnects offer important user friendly

features such as Memory Speed-dialing , Last Number

Redial and a buill-in Programming keyboard with corn­

pan ion digital display which makes use r

set-up quick,

easy and

positive...

I? l'5'®
Connect Systems Inc.
2259 Portola Rd .
Ventura , CA. 93003
T~I free

(800)
Phone
FAX

545·1349
(805) 642-7184
(805) 642-7271

CD-1 Communications Decoder Unit
Decodes and displays all • .,,_"'........"'!::::.;.
50 CTCSS tones, 104 DeS
codes and all 16 DTMF
digits when connected to
any scanne r, receiver or
service monitor. Extremely
useful lor service work or
determining the correct
codes to operate open repeaters and autopatcnes. DTMF sequences are
displayed a second time, slowly just in case the real time digits were too fast to
comprehend.

CS I i. " ,egiswod tradama,' of Conn.o ' Sy" om. 100 . CIRCLE 12 ON READER SERVICE CARD
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Number 1 on your Feedback c:.rd

NEVER SAY DIE
Wayne Green W2NSD/1

Vox Pops has too much time on one's hands.
A letter Irom ncnero KC4VQL got But I happen to like the basic Idea,

me 10 thinking. Now, you know thaI's In teet. why not lake this one slep fur-
gonna make Irouble. And sure enoogh, ther? Instead 01 coming up with good
trouble it is. But I think you're going 10 (and bad) ideas lor rule changes and
Uke it, it you're Just a bit anti-establish- then dropping the bal" .. or lar worse,
mentarian. As an admitted proponent sending th em to the FCC •• , hOw
01 diseslablishmenlarian ism, I hope about our starting a Vox Pops section
you go lor it. in 73 where your proposals can be ex-

RiChard made ltIe usual mistake of posed lor ltle brilliance or ee stuplchty
coming up with a good idea and they represent? We'd prim 'em and ltle
proposing it to ltIe ARRL Now you'll readers would then have an opporluni-
lind no one more er1thusiastic and sup- ty to congratulate you lor your ern-
portive of ltle wonderflJl works being liance or venl their spleens oYer your
done by our esteemed League than incredible ignorance. The end result
your semi.flumble servant, But. even would be a reader poll. Those with
in my unabashed admiration for the enough support would be lorwarded to
Newinglon Marvel. I do occasionally ltle FCC lor action and ee rest would
admit 10 some of the very slighlest aI be given at least a clecent burial.
misgivings about thei r bureaucra cy Now. I know this whole concept is
and inenia, which in rare instances can going to give the ARRL Board mem-
give one the impression we're trying to bars li ts. Only the League is supposed
deal with a reoeret agency. I'm always 10 interlace with the FCC. All 01 us
saddened when the true worshippers hams are supposed to lirst get the AR-
01 our Radio Relayers blow my slight- RL to agree with our proposals and
est of criticisms totally out Of proper- then let them take It Irom there. Alas,
non.oflen subjecting me to outrageous the League's past record on reliectlng
vilification end slander. But mare in the the ac tual wishes of the members
same vein as Rushdie's problem with hasn't been exemplary. tending more
the equally religiously obsessed aya- 10 represent the interests 01the oeee-
tollahs 01Iran. tors and those we've elevated via the

Thai aside. let's get down to brass Board to Olympus. I still vaguely re-
tacks. No, I can't put that all aside yet. member the many years I Iought the
Sorry. But RiChard's proposal has a 101 ARAL to get FSK permilled beloW zm
to do Wiltl what a few malcontents per- They put up one hell 01 a bailie. but
ceive as a weakness on ltle part of tne they eventually lost.
League. Heresy. of course, but these The l eague, bless them. seems
things have to be laced and resolYed. l irmly rooted in the past. CWothat res-
II has 10 do with the terse perception einating artifact from the 191tl century.
that the League's Board ol Directors is is obsessive. Many of us are eagerty
lar more involVed with carrying meso awa~ing a carbon dating report on lest
sages Irom headquarters 10 me un- equipment discovered in the AARL
washed than n carrying the wishes of lab.
Itle unwashed to those high on Otym- So, if you have some ideas lor rule
pus , • , known locally as Newington. changes that you think are important.

Why not. begged Richard, tet us let's send Itlem up lor some IIak lrom
1o'My members comment OIl proposed our inexhaustible supply 01 negative
rule changes belore a firm position is old-timers, who are against almost any
taken belore the FCC? Well, 01course changes, no matter how needed, II, at-
we old-l ime members know thaI we ai- ter the smoke clears, the readers give
ways have the right 10 write and ex- a thumbs up vote, we'll subm it your
press OUf opinions to HQ. or course, I gem to the Commission and cross our
can't recall any Instance, at least in the collective fingers. How'S that play for
50 or so years I've been a member, you?
when these comments were taken into So let's see some serro'es of your
consideration. But that may be due to genius coming in 10 Vox Pops, 73 Am-
the admittedly laulty memory 01 a dod- aleur Radio Today. Peterborough NH
dering old-timer who is gradually slip- 03458-1'07. Maybe we can get this
ping into the pre-senility stage. That's eonrounded hobby into usable shape
what happens when one reures and yet,
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Calling All Entrepreneur.

A note Irom AI Warsh N6UH F
brought an article in the April Mensa
Bullelin to my anenucn. It had to do
with the need ror a betler avalanche
beacon transmitter lor skiers who get
ltleir jollies skiing in avalanche -prone
areas. It seems that the current crop of
such devices left enough to be desired
so no one was able to locate a chap
(or his body) who was in the wrong
ptace at the wrong time last winter,

My advice is to take up dowflhill ski­
ing and try to stay on the trails_ThiS
has been my awoach and irs IYQr10led
perfectly lor me in 25 years of skiing.
Yes. I know irs more elq)9llSiYe , , , un­
less you're my age and can ski Iree
most places . •• but n is saler and
more exciting. OIl, I tried cross<ountry
skii ng. Bor-r ing. I haven't seen my
cross-country skis, boots, and collec­
tion 01 waxes recently, so some past
employee is probab ly enjoying Ihem.
ar has sold them.

1/ you 're into experimenting, you
might want to see what you can do.
You want to find cot what the current
crop or beacons do, so you can do
much better. I wish I'd saved some or
the snow from last wlnter to help you
experiment. We had plenty along in
March. You need to lind out whal Ire­
quencies can get through about six
leet 01 snow and lor what range. Then
you have to package the transmitter so
it ccesn't take a dog-sled to cart the

""'" """".Once you have a niCe small pack-
age and a manufacturing laCility, it you
don" have the money 10 finance Ihe
pi ojec1 you then have 10 lind a venture
capital outfit that will neece you 01 ev­
erything in short order, They'll move
the manufacturing to Taiwan. where
copy-eat l irms will clone the product.
Quickly putting the venture capital l irm
out 01 business. You'll end up with the
comforting knowledge that it's your in­
vention that's se iling to mill ions 01
cross-country skiers through Eestern
Mountain Sporls and other ski oullil­
ters.

While on the topic or entrepreneur!­
ansm, several readers of my book, De-­
clare War, have menhoned that they've
lound it a gold mine 01 entrepreneurial
ideas. 01 course. I can't help coming
up With more and more Ideas for ways
10 make money. 11 you've bought the

book perhaps it's time to s~ down and
start reading it. But then you probably
have your ear plugs screwed in lightly
so as not to be annoyed by knocks on
the door by Opportunity. Wen. ifs a 101
easier to buy lo"ery t ickets than to
work. anyway. Unlortunately. the only
nurroer of yours that's likely to rome
up will be that one on 'fO'¥ ARRL Silent
Key cerescate. r m not SYr& it you have
to be a member to get lhat award or
not Better join, just in case, right?

Gloom and Doom Revla~ed

Is technology about 10 eliminate the
major excuse for amaleur radio's exes­
tence? We've been bulleted by techno­
logical developments ever since WWII.
First there was Ihe transislor, a new­
rangled contraption most old-timers
never reatly quite gol used to. And n
that wasn't bad enough, then they be­
gan cramming parts on boards Instead
of on a chassis. Worse, then they
shrunk the boards an d trans istors
down to quarter-inch-SQuare integrated
circuits. By this time most hams had
bailed out.

II we 'd kept kids coming into the
hobby we~t have bridged 1he gap.
Kids, not having been brought up on
uces. reSiSl:OfS, tuning capacitOfS and
output tranSformers, were comly with
gates and phase-Iockecl-loops. Alas,
we zapped the kids in 1964 and
they've never realty come back.

So here we are in the '90s. with
synthesized HTs and TNCs, and for
most of us not a clue as 10 what's g0­

ing on insiOO our predominantly black
boxes. CW was replaced in the real
work! a generation ago by high-speed
digita l communications systems and
facsim ile. Now, when our rigs break,
we don' t get out a soldering iron, we
gel out the shipping box and call UPS.

No longer are we a technically edu­
cated resource for use in time of war,
No longer are we Inventing and pio ­
neering new technologies as we did 50
years ago. We're not even doing much
01 value as good will ambassadors.
Our one remaining claim 10 our billions
01 dollars in publicly-owned frequen­
cies is our ability 10 provide emergency
communications.

Some of our clubs are doing a line
job of this. They're outfitting emergen­
cy vans and have emergency-powered
repealers either in place or ready to set
up. They're sel to help cmerent ser­
vices intercommunicate. And they're
able to provide ercn-. medium- and
long-range communications by Virtue
of our many ham bands. Now, I admit
it's true that most 01 OlJf emergency
communicalions systems are as slow
as Gettysburg and prone to endless er­
rors. Many of them are still rooted in
the glorious 1930s, using CW and
voice, But we do have a growing num­
ber of more modern systems usin g
packet, digipeaters and networks. We
have a rew hams whO are doing their
best to set up mese faster systems,
despite endless interference trcm the
officials 01 a national ham organization
which I wonl mention. lor lear of being
accused of trashing them, lorsooth,

COntinued on page 74
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CHL-185
146MHl
GainIW...:
41<fl!>'H wave

VSWR: 15:1 01 less
Mo. !'owec :?OO walls
Length: 4'8'
Comector: PL-259

CF-4160K, CF-41601,
CF-416OJ
146!441i t.Hz
BAnd Pass, m los$, ..... PoMr.
I .3-151lMHz. 01<fl. !l:l()o- Pl:P
~Hz, 02£,500wPl:P

Isolation: 6O<Il
COMlECTORS:

Cf.l l6OK CF.41 I;U cr.416OJ
<MjILt: SQ.239 SQ.2l:l SQ.2lJ
LooI In: PL-259 Pl-259 SQ.211
HigII ln: Fl.·259 N-l,Ia~ SQ.239

,

I

I

FJ-15S
Tn-&nd \kJbOe"',,...,.
Ga;n &Wow:
~H,2, 15dB1 114_

146M1t1 45dBl $-lJ_--446MHl 72\£11 $-lJ _ • 3
VSWR: 15-1 " ....
Mo. "-: 120 ""ns FI,I
Leoglh: 4' 10"
C<nlOCIOf: Pl-2S9

HA4S
Q.ao-Ba'ld HF r.IOOiIa
7. ' 14, 21, 24,2BMHl
Wa.., 11h M
VSWR: Less til.., 2:1
WtigIIt: 1 b 14=
LengtIl: 4' 4'
C" 'ltClOo . Fl.·259
Constno:tion: Hea>'j' Du1y

"'."'''"'L·14HS: 4Xmal 14MH' Cal

,-=------, RS-820
Hemy-iUy kJw P"'"
IIetnti III 01 hald1
bod< rTl:,l<.Ol!~

""'tedb8se proIeds-..,

CK-5M DelJ.. GalIeAssemt:fy
13 feel do<bIe s/'oeI:led """I k>lI' loss ooa>:
t 11' FlG·l88 1eb1 ooa<.~-pe'ed
Ul'f IPl·259ISO-2lJ) e<medC<1o /dow.
eas, enlrj from a Iip-<T'Iou1Iwio caJSir>,J
COO>; or weat'Jer sl'il tIi'frIage

CK-5M5 Oeklle~Asserrttj
Sane a, CK,sM. bul 171ee1 d CQa'

CX-2241
CX224NMO
Tn-lland 14fi,'l2Ci446M",
Cai~l Wa..:
11.&MH, 2.1f:<lB 112 wal'e
22(Mj13SdB ~~ wi"'!
«&MH' 6.008 ss wave, 2

VSWR: 15:1orless
..... Pnwer: 100 wa:ts
le<lgttl: 3'
Conoedor:

CX-224 Pl-259
CX·224NMO Nt.Kl Slyle

i
I

CROSS NEEDLEMETERS

304M S:ar>::lar1l Galle AssemtJy
13.5 fee..>k>lI' b" ooa>: ~ piaTe:j
IJ'I' IPl-259'S0-239) oor<JElCbs

305M S:¥>dar1l Callie ""'"''llt1j
Sane as :J:\41.1, bvt 11 feel d ""',

r----=,,------, R5-21
T,,",*, hateteri
real door !van.
blaze<, ~,I mouol,
A~til l:,l

m.a1y A.~Yarge...",,_ ..
proIldsvetode..,

• Separa te Meter and RF Sensor allows lor convenient placement 01the meter.
• Cross NeedleMeter provides FWD, REF, and VSWRsimaftaneously.
• The RF-Sensor isa compact design, and hasan extremely low-less circuit.
• Beautifully illuminated whenconnected10power supply,
·6 toot cable standard,
• Optional EXS·3 10 foot extension cable fora total or

16 feet between me sensorand meter.

.

!

B-101B-10NMO
r>.Ja;-&nd 146/446 MHz
GaiI1 I W...
146MHz --<lB '14 wal'e
«6VHl2.15c13 1,2 wave

VSWR: Less lhan 1.51,
144·148.\,Hz,<4G-45OMHl
"'" PoMc 50 ""ItS
Leng1ll:1,
CO.... d Ol , Pl -259 or

""''''Construc:tion: Bbo:t,cslular
Ioct-a-hke w,f oid--CM;r

B-201B-20NMO
Dua·Baod 1_ ",,",
Gain&Wavt:
146M1tl~ . IS<13 112\11''''
446M1l.1 5I);fl Ml..avc • 2

VSWR: lessroo 1.5:1.
14HI8MHz,440-4&J.IHl
M,o. Power: 5O""1lS
l.eogth: 30'
COMfI:IOr. P'l.<5!l ry...,'"ConslnJcIion:8Iaa<,
..,~ ...,f~

I
U

SH-55
1461446MHz Hl AnlOnna
Gain&W_

ll$'Hz 1.5dS lih 'l'"
446l/Hl32<& se wave

Max Power: 10 waltS
LfI'IgItl: 155'
Conned..:BNG

".".G.""

_

NCG Companies
1275NOI1ll GrO'le Street
Anaheim. CA 92806
1714) 630-4541FAX(714)6»7024

CIRCLE 54 ON READER SERVICE CARD

1
i

Modem, high-performance stations use COMET Antennas, Ouplexers,Triplexers and Accessories!
COMET products are designed to provide anexceptional level of signal quality and coverage area.
Whether operating mobile or from your base station, COMET products make you sound good. No other
product line has the selection, convenience, quality and perlonnance!

CH-722SA
1 4&'446I\I ~1 HT Mlema
GainIW...:
.4WI't13.1);fl 1.~ ~"'"

446M'1z 5.Sd8 ~'8 ~ave , 2
Mal Power: 50 ""''IS
"'''911'' 35' 4'
W.qd: 39ozs
Connecw: Bf\IC

COMET products are available frommost major
dealers. For customer service, or acomplete
catalog, please call us at 8001962-2611. We're
confident COMET products and accessories will
enable you to enjoy Amateur Radio to its fullest!

SB-5ISB-5NMO
Oua!-6arI(l14Oiol4t«tl
Gain & Wow,

,4f.iI,!tt> J.(kEIi T!2""'"
44€l.!1tz 5Sdlli;,.s wave . 2

VSWR: 1.5:1e es
Max Power: 1'lf:H/ F\I
Length: 313'
Connoctor: Pl-259 or

""'"



Ed Campbell KD4SMO, Macon
GA As a new no-code ham, I sub­
scribe to several magazines, includ­
ing 73. When you asked for informa­
tion on how we liked our new equip­
ment, I thought I'd write with my ex­
perience.

Llke many new hams, my l irst ra­
dio cho ice was an HT. Nothing gets
you "on the ai r" as quickly or as
cheaply. I purchased a Standard 168
and really love lt. It Is very well-buill; I
have even dropped it onto a concrete
uoorwith no damage. At home I con­
nect it to an attic antenna and power
supply. I also use It with a mobile
mag mount, but often I Just carry rt in
the car with the rubber duck and hit
the local repeater justtme.

I am working on the 5 wpm code
to obtain my Tech Plus, but I must
admit that it is not much lun and I of­
ten wonder, "What's the point?" Un­
less you can copy 13 wpm, there is
little HF voice available to the new
ham.

Question: With all the new no­
code hams out there, why don't the
manutacture rs produce 6 meter rigs?
a 2m/6m dual-band mobile would in­
terest me.

Thank you lor your magazine. How
about some articles on ern lun? iii

rechargeable drill with a battery pack
and a quick charger for around $50
at any hardware store, so why does
an amateur charger have to cost so
much? You always hear the old song
and dance abou t how small the ama­
leur community is versus any other
consumer base and how they have to
charge more, etc. I think they know
that most people who buy an HT will
also buy a rapid cl1arger (for obvious
reasons) and It's Just their way ot
showing us how mucl1 they appreci­
ate taking our hard-earned money.

I want to thank you for the articles
you have published in the last year or
so dealing with amateur slow-scan
TV. The number 01 people on 14,230
and 14,233 using the SSTV mode
has increased laster in the last year
than in all 01 its previous years. Now,
il we can just educate the rest 01 the
amateurs out there and make them
realize that we need a good 5 kHz ot
band above and below these two fre­
quencies it would be great. We vol­
untarily constrain ourselves to coer­
ating SSTV and FAX modes on just
these two frequencies on 20m and
we could just as easi ly go anywhere
and do it but we don' t-we respect
the rest 01 the ham population. Hope­
lully, we wi ll soon be using advanced
digital modes for transmilt ing Images
and possibly linking the sending and
receiving stations and using error­
correction, but right now it's more like
AnY than AMTOR.

Good luck and keep on fighting' I
don't always agree with everything
you say in your editorials but I never
fail to come away thinking, 'What il
he's right?" Glad to see someone al­
ways taking shots at the ARAL, they
need someone to snap at their heels
and keep them (somewhat) in linel

Steven L , Sand ers N4WAK,
Clearwater FL Wayne-I just fin ­
Ished reading your editorial in the
June 1993 lssue-c-sure am glad that
I'm only an Advanced Class and not
an Extra! You're always mentioning
the 14,313 mess and I think that it is
time to recognize another Irequency
as being possibly the second -worst
for intentiona l rnte rterence .. .
14 ,230. I am an avid SSTVer and am
constantly amazed at the amounl of
amateurs who persist in using 14,230
as the national tune-up frequency,
even when there are at least lour or
five stations actively talking or send­
ing SSTV Images that anyone with a
piece 01 wire lor an antenna would
hear (il they listened first).

You also solicited comments from
those 01 us who have purchased a
new piece 01 equipment on what we
have gone Ihrough getting il to oper­
ational condition . I have al ways
leaned towards the purc hase 01
ICOM gear, both lor VHF/UHF and
HF, and have recently purchased a
new ICOM IC-W21AT dual-band
handie. T he rad io is excellent and
operates as well as the IC-W2A that
il replaced. It lakes awhile 10 learn all
the bells and whistles even though it
has an -AI" bu tton for those of us
who need some artilicialintelilgenoo.

I am very happy to see that com­
panies like W & W Associates have
come out with "universal" cha rgers
that are capable 01 being fitted with a
reasonably priced adapter so it can
be used with a variety 01 radios. One
01 my major gripes over the last cou­
ple of years has been the ridiculous
cost of a rapid charger for amateur
handle-talkies . I mean, come on, get
serious . .. you can buy a 9.6 volt

Whi le r lelt that the old system was
harder to worll with, it did maintain a
certain technical edge and launch
many an electronics career, mine
among them. I had lillie difficulty
learning the code and eventually got
a General Class ticket. But I remem­
ber well one poor chap who struggled
mightily just to be able to tell the dif­
terence between a dit and a dah. For
him, being tone deaf , this was a
mountain to climb, not a hurdle to
jump. To h im, the present system
would have been a godsend. I cannot
help but wonder how many other po­
tential hams we lost due to this one
barrler.

It is equally obvious that because
Mr. Carter has opted to not use VHF
anymore, that he is missing out on a
fact that makes his whole argument
mool. There are quite a few of those
"handie-ta lkie appliance operators'
learn ing Morse code and upgrading.
Every one of them has a no-ecce li­
cense, and one 01 them is hearing
impaired! As one 01 the net control
operators 0 1 the local CW practice
net, I am well aware of the desire of
these newcomers to upgrade and get
on the HF bands.

Overall, I think that amateur radio
will survive quite well with this new
generation of hams, code or no code.

Number 2 on your Feedback card

From the Hamshack

again (I hear the country wants some
rain), yet people say; I know not why;
that we shall have a wann July.· . , .
Wayne

Michael Graham, Baton Rouge
LA I am writ ing in response to Jeff
Garter KK6AY's letter (JUly 1993) as I
await the arrival of my callsign from
the FCC afte r having successfully
completed the no-code Tech exam,
I've read Carter's letter a number of
times, becoming angrier each time.
He seems to have some horrible
need to feel superior to somebody,
and has appa rent ly d irected his
pseudo-superiori ty at titude toward
the no-code 'teens, who he tee's will
tum the 2 meter and 70 em bands in­
to some not-so-glorified channels re­
sembling ca. Perhaps he has a poor
concept of human nature. An exam
demonstrating a degree 01 knowl­
edge must be taken and passed.
CBers just aren't going to do that.
They haven't in the past, they don't
now, and they're not likely to expend
that energy in the futu re.

The no-code route into amateur
radio was, I bel ieve, designed to
bring into the foid people like me-­
educated, reasonably intelligent, and
who possess some knowledge ot
computers. I can't, of course, speak
for all no-code Tachs, but personally
I'm already reading and learning, and
eventually will achieve Ex tra Class.
Carter's attitude toward us is the kind
of elitis m that cannot help but dam­
age efforts to promote amateur radio.

I am angriest when Carter writes,
"Let the no-coders run the local bicy­
cle races and show off with their
$500 handie-talkles." Carter appar­
ently has no use for public service.
It's called giving something back. It's
called serving your community. Baton
Rouge just lin ished hosting the Na­
tional Senior Olympics-successfu t
in large measure due to the efforts of
many amateur operators using a 2
meter repeater, their skills in commu­
nication, and a whole lot 01 their per­
sonal t ime.

I regret that Carter feels superior
to me, and that I'm not good enough
lor him. If I run across his call on the
air in the future , he'lt not have to wor­
ry about wasting time communicating
with me. I'll be too busy taik ing with
people who care .

You 're probably righi, Rickey. We
should nof be discussing pontes or
religion over the air. As Arnold
Glasow said, "The fewer the facts.
/he stronoer tne opinion, • so argu­
ments about religion, where toots are
nonexislent, are fruitless. And polili­
cal arguments seem to seldom be
based on any firmer ground. so iet's
avoid lalking about lIle deficit, unem­
ploymen/, welfare. racism, our lousy
school system. crime, drugs, tne re­
cession, Congressional pork. and
bribes. cumoo. Rodham, Perot, and
omer such political mailers. Why am
I reminded of The Pirates of Pen- Clyde D, Nimal N8YBK, Co lum-
zance, where the chorus sings, "tet bus OH The letter by Jeff Carter in
us compromise, (our hearts are not your July 1993 issue really burned
made of leather) . Let us shut our me up. It is obvious to me that he
eyes. and talk about the weather. doesn' t know what he Is talki ng
Yes, yes, let's talk aboulthe weather. about.
How beautifully blue the sky. the I have been licensed twice: once
glass is rising very high. continue fine under the "oid" system, where knew-
I hope it may, and yet it rained but ing the code was mandatory. and
yesterday. Tomorrow II may pour again under the new system.
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LETTERS

Rickey Nievera N2MBC, Car le
Place NY Wayne. keep up the good
work. I wonder if you will change the
makeup 01 73 Magazine to less kit
building and more about ham radio
operations, hints. kinks and the like?
How about a ' sermon" on how we
can rebuild the "image" 01 hams :
stopping the chaos on 20 meters, en­
couraging more activity in public ser­
vice. volunteering in schools and in
Boy Scoul programs? Hams should
be good citizens and nol enemies 01
their neighborhoods because of TV!.
Good neighbor relations should be
stressed. Hams need to read more
about preventing TVI, AFI, and tete­
phone interference, and should ease
up on power amplifiers during popu­
lar TV hours and on weekends. The
rule is if you have a good contact (at
least 5n) there is no need to use a
linear amplifier. Give the hams on low
power a chance to get on the air. The
guys with big console uneers wipe
the rest of us oul. Irs not lair! At least
eO% of us use no more than 100
watts. The culpri ts are the Exira
Class hams. Come on-let's get to­
gether and behave. Follow the rules
and regulations. Let's have less bull­
shit talk on the ham bands. No poli­
tics. Let's talk about technical items,
computers and the like. Please--no
politics over ham radio.

I have been a ham fo r over 25
years. as DU1EN. and now as
N2MBC. I enjoy DX, not hearing
about the country's problems and so
forth. I usually hear some hams that I
know Irom way back and we rag­
chew about the old times. That is
ham radio-friendship , le arn in g
about geography, etc ., not too much
foolish talk. Let's all enjoy this hob­
by-it is a great one-and not spoil il.



_Owner can inhibit eutopatch or re­
peater, enable e~her open or closed
access lor repeater or autopatcn, and
enable tol l calls, reverse patch, ker­
chunk Mer, site elarrn, <lUX rcvr, and
other options,

• Cw speed and tone, beep delay, tail
timer, and COUr1esy beep type can be
chsnged at any time by owner pass­
word protected dtmf commands.
~Auxillary receiver Input lor control or

cross linking repeaters.
~ Many bunt-rn dlsgno5tlc and tesling
functions using mceoorccesscr.

- cccc coded LEO's Indicate status of
all major functions.

. Welded rf-light panitions lor exciter,
pa, receiver, and controller.

. 3'h inch aluminum rack panel, finished
in eggshell wMe and black.

~ Real-Speech Voice 10 Option Available With
~ OVR·l Digital Voice Recorder Shown At Left!

REP-200 REPEATER
A microprocessor-controlled repeater with autopatch

and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller etcnet

We don't s kimp on rl modules, e ltherl Check the features on R144
Receiver below, fo r Instance; GaAs FET front-end, helical resona­
tors, sharp crystal filters, hysteresis squelch,

Other models available:
REP-200V Economy Repeater, As above, except uses
COA·4 Controller without DTMF control Of ectcoetcn Kit only $195,

REP-200N Repeater with no c ontroller. For use with external controller,
such as those made by ACC. Kit only $695, w&1$995.

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC,

Also cveuceie In rf.tight enclosures, ond with data modems.

FM EX C ITERS ; 2W cont inuous
duty. TCXO & xtal oven options
FCC type accepted fo r com'l
high band & uh f.
• TA51. 50--54, 143-174, 213"233

MHz .. kit $109, w&t $189.
• TA451 , 42Q-.415MHz

" kit $109, w&t $189,
• TA901 . 902-928 MHz,

(05W out); w&t $219
• VHF & UHF AMPUFIERS.
• For fm, ssb, atv Output levels from

l OW to 100W . Several models starting at $99

FM RECEIVERS:
• R1441R220 FM RECEIVERS lor 143-174

or 213-233 MHz GaAs FET froot end.
o 15uV sensitivity ! Both crysta l & ceramic
if liiters plus helical resonator front end
lor exceptiona l selectivity: >1 00d8 at
±12kHz (best ava ilable anywhere!)
Flutter-proof hysteresis squelch ; ere
tracks drift . kit $149, w&t $21 9

• R451 FM RCVR, for 420-475 MHz,
Similar to above, ...kit $149, w&! $219

• R901 FM RCVR, lor 902-928MHz.
Triple-<:onvers ion, GOlAs FET front end.
...$169, w&t $249

• R76 ECONOMY FM RCVR for 28-30, 50-54. 73-76, 143-174, 213-233 MHz,
w/o helical res or ale ..Kits $129. w&t $219,

• R1 31 WEATHER: SATELLITE RCVR for 137 MHz. Kit $129, w&t $219

. Available for the SQ.S4, 143-174, 213­
233,420·475,902·928 MHz bands,

. FCC type accepted for commercial
service (hi-band and uhf).

- Rugged exciter and PA, designed for
cootmuous duty.

. Power OUI 20W SO-S4MHz; 15W (25W
option avaiL) 143-174MHz; 15W 213­
233 MHz; l OW uhf; 10W 902-928MHz.

• Available add-on PA'sup 10 100W.
- SIx courtesy beep types, including

two pleasant multi-tone bursts.
- o een or closed access autcpatctr,

toll-call restrict, autc-dtsconnect.
• Reverse Autopatch, two types:

auto-answer or ring lone on the air.
• Pu lse (rOlary) dial option available,
• DTMF CONTROL.: over 45 junctions

can be control led by dtmf command,
4--digrt control code lor each function ,

!il~ '8J!
'i~cl~~"·cR\",,";\\l'"·c,,;1;C'.,,"._.

MO-202 FSK DATA MODULATOR.
Run up to 1200 baud digital signals
through any 1m transmitter with ful l
handShakes Radio link computers,
telemetry gear, etc, " .... kit $4g, w&t $79

DE-202 FSK DEMODULATOR. For
receive end of link. ", ... kit $49 , w&t $79

9600 BAUD DIGITAL RF LINKS. Low­
cost packet networking system, consist­
ing of MO-96 Modem and spacial
versions 01our 144, 220 or 450 MHz FM
Transmitters and Receivers Interface
directly with most TNC's Fast, diode­
switched PA's output 15 or SOW

TD·3 SUBAUOIBLE TONE DECOOERI
ENCODER. Adjustab le lor any tone.
Designed especially for repeaters,
with remote control activate/deact ivate
provisions. , kit $29, wired & tested $69

e DVR-1 DIGITAL VOICE
NEW RECORDER Module.

Primarily a voice IO'er
for repeaters May also

be used as a contest CQ catler or as a
~radio notepad" to record up to 20
seconds of rece ived transmissions for
instant recall . As a repeater 10'er, it will
record your voice. us ing either the built­
In microphone or an external mic. It can
be used wrth almost any repeater COR
module . As a contest ca ller, you can
record a message or even several mes­
sages . and play them throuQh your
transmitter 011 the press of a sWltch, As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anvthiOQ
yOL might want to reca ll later. Play It
back as many times as you like thrOLgh
a small external speaker. (Call for more
informalion) ....kit SSg, w&t $139

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, courtesy beep ,
and local speaker ampl ifier ....,... kil $49

CWlD. Diode programmed any l ime in
the fie ld, adjustable tone, speed, and
timer, to go with COR-3 " kit $59

COR-4. Complete COR and CWID ali
on one board for easy construction
CMOS logic for low power consumpt ion,
Many new features EPROM program­
med; specify cal! ....... kit $99, w&t $159

TD-2 TOUCH-TONE DECODER/CON­
TROLLER. Full 16 digits, with tou-can
restrictor, programmable Can turn 5
functions orVol!, Great for selective call­
ing, too l ." ..kit $89 , wired & tested $149

eEW TO-4 SELECTIVE CALL ­
ING Moduie Economy
touch-tone decoder with 1

latching output. Primariiy designed to
mute speaker until someone cal ls you
by sending 4-<1igitlt signa l but may also
be used to turn on autopatch or other
device . .. kjj $49, w&t $89

AP-3 AUTOPATCH. Use with above for
repeater eutopatch. Reverse patch and
phone line remote control are std,

" ......kit $89, wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Board, Use with above for simplex
operation us ing a transceiver ..... kit $39

RECEIVING
CONVERTERS

~j~~~) G'tijl
ONLY $89 kit. $119 wlred ' lesled

• GaAs FET Preamp with features similar
to LNG series. except automatically
switches out Qf lin e during transmit.
Use with base or mobile transcevers up
to 25W. Tower moun~rlQ brackets incl.
' TUfling "'''11''' 120- 175, 200-240, ",400-500.

Low noise converters to receive vhf and
uhf bands on a 10M receiver.
• KIt less case $49, kit w/case & BNC

jacks $74, w&t in case $99.
• Input ranges avail: SO·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 (to chan 3).

HELICAL RESONATOR
PREAMPS

• GaAs FET preamps with 3 or 4 secuco
helical resonators reduce lntermod &
Cfoss-oand interterence in critical
applications. MODEL HRG-{ ~ ),
$80 vhf, $110 uhf, 'SpiJcfly tuning range:
142-150,150- 162,162· 174, 213·233, 4~7Q.

ltv., . ~, LNW-(*)
~'\~ ,' ! MINIATURE

,) PREAMP
ONLY $29 ~it, $44 wired &l.stod

• GaAs FET Preamp simi lar to LNG, ex­
cept designed for low cost" small size,
O<1ly Slaw x 1·S/ 8"L x 3/4"H. Easity
mounts in many radios,
' $peclly luning ,a»oo: 25-35, 35-55. 55-90.
9()-12(l, 12fJ. J5IJ, 150-<'00,200-270, 400-500MfU.

LNG-(*)
ONLY $59
orir«!&l-.lod

FEATURES:
• Very icw noise: a,7dB vhf, Q.edS uhf
• High g ain: 13·2OdB, depends on Iraq
• Wide dynamic range - resist ol/llrload
• Stable: low-feedback dual·gate FET
'Specify tuning ranf}&: 26-31), 46 ·56, 137·1;;:2,
152-172, 211).23Q. 400-470, 8OQ-9IJO MHz.

XV2 for vhf and XV4 for uhf. Models to
convenlOM esc. cw, 1m, etc. to 2M, 220,
222,432, 435, and atv. 1W output.
Kit only $89. PA's up to 45W availa~e
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Israeli Hamsat Launch

CQ Taxi!

The Israel Pol ytechn ical Institute will
launch its first satellite known as the Gerwin­
1 (formerly Techsa t-l) from the Baikonur
spaceport in Kazakhstan aboard a Russian
rocket. Professor Guiora Shaviv, Director of
the Space Research Department, said the
satellite will weigh about 60 kg and will carry
a packet BBS lor ham radio operations.

The satellite from "Technicon: as the insti­
tute is known throughout the world, was a
project which began three years ago and will
be placed in orbit as a secondary payload
along with a Russian satellite and a German
satellite. TNX Westlink Report No. 652, June
25, 1993.

The New York City Taxi and limousine
Commission has decided to ban the use of
ham radio as a means of communications
for Big Ap ple cabbies. The measure pro­
hibits the permanent installation of amateur
transceivers or accessories in NYC Medallion
taxicabs.

The rul ing was an apparent response to a
bid by a trio of New York City drivers to equip
every cab in Metropolis with ham radio. local
repeater groups joined the inlluential trade
publication Driver in opposition to the propos­
al.

Drivers may still ca rry low power hand­
helds for personal communications during off
duty times outside the cab s, but they must be
turned off and kept out of sight while the taxi
is in service. TNX WestJink Report, No. 652,
June 25, 1993.

III, , , to all o ur contributorsl

Th is brochure has sinc e been reprinted
showing only the rig's ham band capabilities.

Four out-of-band CB operators are being
lined from $2,000 to $3,500 each for thei r in­
fractions. A fat $10,000 fine has been levied
against l onnie N. Gwinn of Federal Heights,
CO, for selling external CB RF power ampli­
fiers at a truck stop.

Margaret G. Taylor of Windermere, Fl ,
was told she owed the govemment $2,000 for
her unlicensed amateur rad io operation.

Four computer companies were ordered to
cough up from $7,000 to $10,000 each for
markeling personal computers which did not
have the proper FCC equipment approvals.

The Southern Railway Company was fined
$7,000 for refusing to allow an FCC Inspec­
tion of th eir rad io base station. TNX W5YI
Report, Issue #74, July 15, 1993.

TNX • • •

TIcket TIme

At least two Ilcensed amateur radio opera­
tors are now believed to be among those
killed in the Branch Davidian Compound fire
near Waco. Texas, on Apri l 19. The FBI has
identi fie d Jeffrey C . Uttle and Douglas W.
Martin as being among the followers of cull
leader David Koresh who perished after the
coumpound was set ablaze.

Koresh is believed to have set fire to the
compound rather than surrender to the FBI
after a p rolonged armed standoff . little
ABSKZ and Martin AB5LA had both upgraded
to Amateur Extra Class 00 February 23rd of
this ye ar. TNX Westlink Report. June 25,
1993.

A small Austrian company- Enstore R&D
GmbH in Gra.z<--has come along with a quick
charging technology which not only does not
harm batteries, but may actually extend their
usable lifespan. A new chip is used to moni­
lor the state of the battery's charge during the
recharging process . Do ing so allows the
charger to leed the battery as much current
as it can handle without causing heating or
gassing.

The Enstore electrode-specific charging
system (ECS) is louted as the solution for the
dreaded memory effect suffered by NiGel bat­
teries. Enstore claims the ECS can extend
the useful Ii Ie of a NiCd battery to 5 ,000
charge-discharge cycles from a typical aver­
age of 500 cycles . Appl ication for the new
technology is likely to spread fro m small
hand-held electronic devices to electric cars.
TNX The Institute of Electrical and Electron­
ics Engineers:The Institute Vol. 17. July/Au­
gust, 1993.

Quick Charger Extends
Battery Life

WACO Hams

The FCC's enforcement division has been
busy lately. Three l os Angeles area amateur
radio equipment deale rs have received No­
tices of Apparent liabi li ty (NAls) in th e
amoun t 01 $7,000 each fo r marke ti ng th e
Ke nwood T S-50 S HF Tra nsce ive r which
could be "... operated on frequencies not au·
tbonzec for amate ur rad io use." The com­
p laint a pparently stems from a brochure
which originaly mentioned the rig 's ab ility to
operate above and below the ham bands.

Nervous Habit

Mega-Telescope

Windy City scanners Safe

The largest single integrated astronomical
instrument in the world formally entered ser­
vice on August 20, wilen the Very Long Base­
line Array (Vl BA) was dedicated at ce re­
monies in New Mexico. The continent-wide
radio lelescope system is the culmination of a
halt-century 01 development in radio astrono­
my.

The VlBA offers scientists the most de­
tailed views of ce lestial objacts available from
any telescope on earth or in space. With 10
receiving stations distributed across 5 ,000
miles of US territory, its radio vision is sharp
enough to read a newspaper in New York
from the distance of l os Angeles.

To make images of astronomical objects,
the VlBA uses ultra-sensitive radio receivers,
superfasl tape recorders, atomic clocks accu­
rate to within one second in a million yea rs,

8 73 Amateur Radio Today . september, 1993

Members of the Chicago Area Radio Moni­
tOring Association are breathing a collective
sigh 01 reliel after waging a successful battle
against the Chicago Scanner Bill. Jon Peter­
son N90UM contacted this publication back
in July when he found out members 01 the
Chicago Board of Aldermen had proposed
pa ssing an o rdinance which would have
made owning a scanner a crime.

The names and addresses 01 these alder­
men and details of their proposal spread like
wild fire to computer bulletin boards across
the country-inc luding the 73 BBS. Jon re­
ports that the re spo nse wa s impressive
enough to cause the Chi -town leadership to
do an about-face on the issue. The revised
ordinance proposal punishes only those indi ­
viduals who use scanners to commit crimes
or interfere with police. A pat on the back tor
those who wrote letters . TNX N90UMlThe
Chicago Area Radio Monitoring Association.

The Associated Press reports the mystery
of an electlician's lead poisoning was solved
when the man revealed he enjoyed chewing
bits of plastic coating he stripped oft wires. A
routine b1aoo test indicated 48-year-Old Elmer
Galbrai th. who lives near Johnslown, Ohio ,
suffered 10 times the normal lead level lor
humans.

Galbraith knew somethi ng was wrong
when he sensed a tingling in his fingers and
began suffering from memory loss and dimIn­
ished math skills. The unusual case was doc­
umented in a government report whi ch Issued
a warning about the hazards of chewing plas­
tics which may contain lead. TNX AP./Scott
Schram KN4L.
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thatyouwauldliketotestfUS., SWR-121tomeasure
the return/loss...na rn<>rlgt!"Ssil)g!

Optional software leisro!!;i iew. save,and printSWR
plots on your IBM cornpafible PC

For more inf6mjafion on the SWR-121,
call AEA's lit.~rature Request line at
(800)432-8873 or oontoct your favorite
ham radio equiJ?rnen dealer.

on

. .

Better antenna performance is linally within reach!
Now, with the SWR-1 21 Antenna Analyzer, you con
see haw your antenna is performing. Graphic display
shows what'shappening with your antenna's SWRCNer
any frequency fram 1MHz to 32MHz. Use
the SWR-121 HF Antenna Analyst
anywhere-up the lower, at a Field Day site,
helping out a friend! Gat a piece af co-ax



Number 4 on your Feedback card

Computer Control for

Beam Antennas, Part 2
Completing the project.

by Ron Cole K40ND

I n Pan 1 we reviewed how antenna rotators
work. how to build a simple manual rotator

control. and how to get a position readou t in
electrical form. We can now proceed 10 the
ultimate---complete computerized control of
azimuth and/or elevation. With a li ttle hard­
ware and so ft ware. you can implement a sys­
tem which can automatically track a moving
"target" (i.e.• a satellite). automatically tum
to the correct azimuth for a OX location or a
selected repeater, or simply have fun using a

joystick to contro l something as big as an
antenna. The discussion below assumes you
are using an IBM PC or clone computer. If
you have some other type of computer. you
will still get some useful ideas. but you will
have to design your own hardware interface
and software.

First. let's look at how your computer can
control one or more rotators. how it "knows"
where your antennas are pointing. and final­
ly, how to put the system all together.

Computer Interface
Somehow, we fi rst have to get usable sig­

nal s out of the co mp uter. Altho ug h you
could build your own interface uni t (if you
know enough about the internal workings of
a PC). a quicker and easier way would be to
buy a kit made for this purpose. JOR Mi­
crode vices (2233 Samarit an Dr., San Jose
CA 95124) sells several such kits, or you can
buy a co mpletely wired and tested board
from them. The JDR PCL-nO ($169.95) is a

New Control Box ---- - -.

Rotator Housing,.. --- - ------,,,

- - .

01

3

Second RotatorSecond Rotator

, T1 i,
~

, ,
These components mount , , ,

on PR2 i nterface card • ,
~4D VAC

, ,
inside compu ter.

~-~
: ,

~ 2
"'\S1111 • I:- ,, ,

On Card ... +5
C1 Motor- , ,

" " ,
1 \" ,

" "•• •• ,,
: N.Ct4_ _ _ _ _ _ _

r-:5.1 K

2.2K I/T R1 SSR1
-sV '1,. -e t'loI, O~!'-hi:

11 20 -
5 .1 K 1/3

~ I -v- I-J".
2 .2K 1,/1 -r- 1+4

'C 1 s

'"
r '0 OulTR2 _ 0

7 74LS273 2" ....-!:6
OB·25 SSR2

a
AC• ~ - u••-

110 .,l!- Aoy
Pins -- - '0 - <, Typical Solid

0 7 are not Stat e Re lay

but can be
ng with Duplicate Driver Duplicate All Controi

ns istors, etc. Transistors Per AND Box Circuitry Fo'

To
Dat a
Lines 01

0 0 0 2
Car d

0 3

DO

Select 0
On Card

Nole: 0 4 ­
required,
added, ato
driver tra
10 cont ro l up t o 4 rotators.

.'V

TR1 , TR2 - Smail NPN (2N2222 Or Similar)
Tl , Cl - Transformer And Phasing Cap From Original Control Box
OB·25 - Male/Female 08·25 Connector Pair, Mounted on Rear Bracket Of PR2 Card.
SSR1 , SSR2 - Solid State Relays (SeeText)
S1 - SPOT Center Off Toggie Switch (Best To Use Spring l.oaded Type)

Figure /. Computer control ofrotators.
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Enough Power to Work the Worid
\ '\lith 5 watts you' ll have plenty of power to

work the world even with a makeshift antenna.
You can usc any antenna with an SWR up

10 3: I. 'These MFJ CW Tra nsceivers are
rugged enough to withstand momentary
antenna opens or shorts without damage.

If you're really into Q RP you can reduce
your power down to nulhwerts.

A pleasing sinewave sidetone lets you
monitor your sending.

You also gct. edjusreblc semi and jilii. QS!!
break-in plus adjustable autcmanc tr ansmit onset.

You'll get hours of battery operation ­
draws only 50 ma. receive. I amp transmit.

Looks G reat!
Each MFJ CW Transceiver is housed in an

• - - TUNE..
'""" MFJ 20 M£T£fl cw l FlA~DYER
'r " mE), Mfi!lWl

SaYC $45! $329*'
buys complete MFJ
CW Station. Includes ~ - -,~

MFJ OVTraJJsceiver, I.l.;'~ .Q,,:~..tiiit·.
MFJ-971 tuner , MFJ- _ q', '~. "!'
4 114 power pack, port- l ~-=~··'-__;'::'_....,..
able antenna . .. order _ _ •
MFJ-914OB. 4OM: · t I11f
MH-9130B.30M; b- ...-.... -.. ....
MFJ-9120B, 20M; _ ·_w,*-

• "W.
MFJ-9Il7B. 17M:
MFJ-9 115B. 15M. $374.80 each if purchased separately
(kcyer and filter tlOI included} 1\-1I<'j-27, $4.95 . Handle for
CW Stcrion. Add $3.00 s/h if ordered separately.

MFJ Integrated CW Station
Trrmsceiver, tuner, ~JWerpack fastens toRcther to
fonn tiny 6x60 x8!1 inch insegnued CW station.
SAVE $45

$3298 0

,"'1FJ-9040. MFJ-9030. MfJ -9020.
~1 FJ -90 1 7. MFJ-90 15

$179~'~h
• NE W! 5 Bands • • . M odels f o r

40, 30, 20, 17, 15 M eters

- Write for Free manual

Throw a tiny MFJ CW Transcei ver in a
corner of your briefcase and enjoy OXing and
ragchcwing wherever you go.

You' ll tum lonely nights into exciting
adventures as you contact fellow amateurs
around the world.

With 5 watts you'll have plenty of power to
work the world even with a makeshift antenna.

AI borne with a glKJoLI dipole . vertical o r
beam. you'll be able to work almost anyone
you hear - can you imagine earning OXCC
with 5 warts?
B~ gun DX'ers: Try a new DX ch allenge

for the price of a simple station accessory.
u's lioo1 enough 10 be your only rig ~ you

get a hl1!,h performance superhet receiver. razor
sharp 8-"pole crystal filter , Rlf', AGe. vernier
luning. sincwavc sidcronc. built-in speaker,
m1dphone jack. adjustable semi and fu ll QSK
break-in. up 10 5 v,~atLs output plus much more.

Tin,' 6x6'hx2 lh inches. Weighs 1-3/4 lb.
Uses 12-15 VOc. Optionalmatching antenna
tuner. power pack. antenna. plug-in Curtis chip
kcycr and plug-in narrow audio filter.

Now 5 Bands . , ,
'\ IFJ-9040 covers 40 Meters: 7.ffiP.150

MHz. Mt'j-90JO covers 30 Meters: 10.100­
10.150 MHz. :\I FJ-9020 covers 20 Meters:
14.()()().i4 ,075 :'vIHz. J\lF,HXlI7 covers 17
Meters: 18 J168-18 .1 10 M!k :\IFJ-9015 covers
IS Meiers: 2 1.000-2 1.200 MHz. $1 79.95 each.

40 and 15 Meter Models include Novice and
Technician nand. Your pe rfect fin! radio.

~h Performance Superhet Receiver
You get a high performance superhet

receiver with a selective double tuned front end
and double-balance mixer. It's sensitive enough
to copy weak DX signals down to the noise
floor yet resist overloa d when a strong local
comes on.

What you hear b what you get - images
und birdies are eliminated with this single
conversion design and a high IF.

A ball bearing reduct ion drive and linear fre­
<1uc:~~fi. readout gives you smooth precise tuning.

I ' wall of audio gives you plenty of volume
rrom headphones and built-in speaker.

Razor Sharp Selectivity
You' ll slice through (JRt\l and pull weak

olle~ out of the mud with an x-polc crysta l
filter thalJives you razor sharp selectivity with
steep sid, skins.

New MFJ CW Transceivers
... throw this tiny CW rig in a corner of your briefcase and enjoy DXing and

ragchewingwherever you go . • , you get a high performance superhet receiver,
crystal filter, RIT, AGC, vernier tuning, sidetone, speaker, up to 5 watts output,

'If II b k . att ractive mane-blacksemi u - rea -In . . . _ _ aluminum enclosure with a
deluxe brushed-aluminum
front panel and matched
knob ~t. Machine screws
and pressed-in PEM nuts
are used - not ShL"-"! metal
screws.

Has po wer-on LED.
transmit LED and 50-239
coax connector for antenna.

Designed by Rick
Littlefield, KIIIQT

The MFJ CW Transceivers were designed by
Rick Littlefield , KI BQT . He's known worldwide
for his reliable high-performance transceiver
designs and count less articles.

KIBQT has given careful attention to board
layout, heatstnking, mechan ical rigid ity, voltage
regulation and com:rmcm selection to ensure
stable operat ion an lon g-term reliabil ity.

It meets or exceeds all FCC requireme nts.
Comes fully a....sem bled, tested and

gua ranteed to work
Yuur factory built MFJ CW Transceiver is

ready to wor k DX right out of the b ox. It's
not a kit of parts you have to put together
and hope you ean get to work.

Free MFJ CW Transceiver Manual
Manual includes operating instructions,

sening up your station, OX techniques.
antenna suggestions. trouble shooting guide.
theory of operation. alignment procedures.
parts placement, schematic. parts list and
more.

For afree manual write or call MH .
P1~in Keye- and Narrow Filter «)ptiullal)
MFJ 4 12 Curtis chip iambic keycr, $39.95.
PtU'J·726 narrow audio filter, 529.95 , Has

In/Out switch.
Eech plugs into an MFJ CW Transceiver ,

Controls on rear panel. No soldering or
modifications needed.

No Matter what w Guarantee
You get :'vIf J' s famous one year No .Hatter

WhaflM unconditional guarantee. Tluu llIC:UlS we
wil l repair or replace your MFJ e n' Ironceiver
(at our option) I/O matter what lor a lull year .

Continuing Service
J\.IFJ Customer Service Tcchnicians will help

vou keep your MFJ CW Tranceiver performing
ilawlessly ~ no matter how long you own it.
Just call our toll-free help line
8CO-647-TECH(8324) - ( U! MFJ exclusive.

)lade in USA
,HF] CW Transceivers arc made in the USA.

Help our fellow Americans by keeping our
muncy here - buy Made in USA.

Call Your Fa vorite Ik-aler Toda}'
EnjtJ} Dxing and ragchcwing wherever you go.

Call your favorite dealer ioday and get your MFJ
CW Transcei vers. Don't lea ve home without il!

MFJ Portable Operating Accessories
MEl Porlable Antenna Tuner MFJ ~orlable Power.Pack MFJ Portable Antennas omo

!i.. _ .... - - - - $3495 Emdenl low SWR folded 0
~

- - • - ~ • Iw:h dipole. Lightweight, easy to
1:.:' , ' . .-:-:-. ', .. t /f1; carr)'. easy to pul up. Perfect IiII' MFJ .

-"' - ' • • - CW Transceivers. Order :'vIFJ- I774, 4Q-Meters;,."....:'...,... • ...-==.=."". • MFJ-I 773 . _ID-~1eters: MH~ 1 772 . ZQ-ML't.:rs:
MfJ-97 I TurK'S coax, balanuxJ lines. MFJ4114 Match~ (Xmahle Battery!AC MFJ·I 77I. 17-Meters: MFJ- I770. 15-Meters.
$8995 nUllJom wire 1,8-30 MHz. Cross- S6995 POW<.'f P-....{ f'lr MFJ CW Truns· Nearest Dealer/Orders: 800-647-1800

N\'cdle SWR/WiUlI1lL'ter has two Ccil'CTS or other low IJJwcr rig. Technical Help: 800-647-TECH(8324)
switchablc ram:L'S: 30. 3(Xl or user SCkX.1ablc 6 Provides power from Ni-cad 0 cells. rcg.ular or -1 year unconditional guarantee - 3) day~ bad<
wall rangcs_ Tiny 6xf, 'hx2 lh illl;hcs nlatdlcs MFJ alkaline D Ld ls or 110 VAC. lias chargll1g _... from MFJ ( - cit.
(lY Traml '/'lI l'rJ_ FasK-n... III MFJ CW circuit for Ni-ca<Js 0 cells. 6x6V,xJ 1/2 illl.:hes. guarantee Oess ::>' 11) on orders - ree og
TrafL\CchY'rJ allJ!or MFJ-4114 Po v,'er Pack 10 FastCfls to MFJ OV Tnutlceiver.\ ,U1d /or ,~~ MFJ ENTERPRlSF.5, DrlC .
limn single unit. I\-1FJ-971. B<1tteries not included. &Ix 494. M~..s. State, MS 3<n61

(ffi l)323-5lWI; 8-4:30 CST. Mon. -Fri.
Prc:es <nJ spK:fK:aOOflS SI4d n dmge © 1'1'1.1 MI'J fJ'll"T""'''. n , CIRCLE 86 ON READER SERViCe CARD FAX: (ttlt) 323-6S5 1; Add 56 ,;,'11.

M . .. making qunlily affonlobk .
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Figure 2. Using joystick pon .

fully-assembled I/O card which has more
than enough input and output channels for
several other projects besides a rotator con­
trot . Thai card also inclu des three
timer/counter channels which you may lind
useful. and some software drivers written in
BAS IC. I bought the JDR-PR2 "protcry p­
ing" kit {$29.95J. and the PR2-PK parts kit

(58.95) instead . and added the additional cir­
cuits and pans. Assembling my board took
only about an hour, and it worked immedi­
ately upon installing it into a spare expan­
sion slot on the motherboard. The instruc­
tions with the kit are quite clear, and l OR in­
cludes several suggestions for other projects
using the board.

What the PR2 kit gives you is "decoding"
of a block of input and output addresses: that
is, it gives you the ability to send data to, or
get data from . external devices by apprepri­
ate software commands. The PR2 kit actual­
ly gives you the ability to address up to 32
separate data pons, many more than we will
need in our controller. It also has plenty of

FIgure 3. QUick and dm y interface.

+,

5,1 K

2. 2K I/TR2

+5
Cl

(.d>
- 11 2- 8

DO 3 2 23 72
0 1 • s 22 •3 r - - - -------- - - - - - - - - - - -
0 2 7 6 21 +, •

4 • •
0 3 • 9 2D

5 • •5 • • 5. 1K •
10 • 5 5 R •3 •

I~ •11 •
~R1

Oul •2 • •12 -b10 1 .=-"
2.2K •

~ ~=- t"
12 18 18 • - •

N.C , • •20 I I I • - •-
-b •- - ------- - - - - - - - - - - - - - .>- +,
- Duplicate translator and solld·slata relay c ircuit

C1 - DB·25 Male Connector (To Fit lPT2 On Computer) as many IImea as required for switch pctnts In your

le1 - 74LS273 aystem. Uae iC2 output pins 3 through 8.

iC2 - 74LS154
TR1 , TR2 - NPN Silicon (2N2222 Or Similar)
SSR - Solid State Relay (See Tellt)
A lso Need Small 5VOC Power Supply

. .
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~RC
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
• 1 KW No-TuNE POWER AMPLIFIER
• 48 MOSFETs SINGLE ENDED P USH-PULL (SEPP) DESIGN
• BUILT-IN A UTOMATIC ANTENNA T UNER
• HIGH-EFFICIENCY SWITCIIING POWEH SUP P LY

I,

The JRL·2000F is the world's first
MOSFET HF linear amplifier,
designed using the same high tech-

_ _ _ nology found in JRC's professional
high- power radio transmitte rs .
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS­
FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/ CW, plus a

high-speed automatic anten -- r\_;;_;..;~;:::::::
with memory capacity of 1820 cha I-
nels for inst ant QSY. Plus a high
efficiency switching power supply _
(80V-264 V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

[..IRe] 3apanRtidio Co.,.lJd.
430 Park Ave. 2nd Fl eer r-l".l' York. ;';Y 10022

Phone : (212)355-1180 Fax : 1212)319·5227
Telex : 96l1H JAPA:'" RADIO :,,<YK
~ r: . .. ...... _anno u __ t'.l.Rf1



room for the handful of ICs and transistors
we will need.

A DIP switch which comes with the kit
allows you to select the range of addresses
for the ports. With switch 1 off (up) and the
other three switches on. the address range
will be from 768 to 799. As supplied. and
without any fu rther decoding , the PR2 actu­
a lly decode s "blocks" of fou r add resses
each: to make full use of all 32 addresses,
you will have to add more decoders. Howev­
er. for our purposes. we only need one port
address. Let's decide to use address 768 for
that port.

If you are familiar with the BASIC com­
puter language, you probably recognize the
software command ''OUT x.n" which sends
a number. n, (which must be between 0 and
255). to whatever device is connected to the
data port at address "x." We need to have
something at the data port to capture and
store the data word. then operate a relay
which will control the rotator, The "some­
th ing" we need is an 8-bit data latch. the
74LS273 shown as le i in Figure I. When
the com pute r executes the "OUT 768.n"
command. the 8 bits of data (whatever we
send for "n") will come out on the data bus
whi le a single "write strobe" pulse appears
on the output line which has been decoded
for address 768 (that is. the "Select 0" line in
the case of the PR2 interface board) . The
write strobe latches the data into IC I.

For a little extra protection of the comput­
er against accidents (since we are about to
connect to the "harsh" external world), the
output pins of ICI are routed fi rst to a set of
driver transistors. In tum. the driver transis­
tor outputs are routed to a DB-25 connector,
which mounts on a bracket supplied with the
PR2 kit. From the connector, a cable con­
nects to our new control box, which contains
the "solid-Slate relays: ' SSR I and SSR2. (A
"solid-stale relay" is an integrated package
specially designed for interfacing logic-level
signals to high powe r levels in the real
world. They require only about 3 volts on
the input to operate, and at current levels
easily provided by small transistors. They
are much too large to fi t on the interface
board inside the com puter, but we don ' t
want them inside anyway, since they are go­
ing 10 be switching some voltages and cur­
rents, which could mean instant death 10 any
other computer chips. (Note that if you want
to test these relays, you must have a large
AC voltage on the output side or they will
not seem to work: you cannot test them with
j ust an ohmmeter.)

We next wire the outputs of the solid-state
rel ays in parallel with the manual switch
(S I ) described in Part I of this article. SSRI
applies our 40 VAC motor power 10 one side
of the phasi ng capacitor 10 produce rotation
in one direction . while SSR2 can apply pow­
er to the other side to rotate in the other di-

recuon. When neither relay is on, no power
is applied. and the rotator stops. If you wire
the circuit exactly as shown in Figure I, you
can control the rotator with j ust three BA­
SIC commands: om 768.1 causes rotation
in one direction. OUT 768,2 rotates the oth­
er way, and OUT 768,0 stops all rotation. If
you want to control a second rotator (i.e., for
both azimuth and elevation) you will have to
add two more driver transistors connected to
IC t , two more wires dow n to the control
box, and duplicate the transformer, phasing
capacitor, solid-slate relays, erc., in the con­
trol box. When wired to the data latch as
shown. BASIC commands for the second r0­

tutor would be ''OUT 768.4" for one direc­
tion. and ''OUT 768.8" for the other direc­
tion. and. again. "OUT 768,0" to stop. (Un­
less you understand binary arithmetic, be a
little careful of sending any other commands
to port 768, since some data words will try
to make a rotator tum in both directions at
once! If you do understand the binary values
involved, you can figure out how to control
both rotators at once, but remember that the
stop command (OUT 768.0) will stop both
rotators, even if one of them needs to keep
going: longer.

Now that we have one or two rotators un­
der computer control, let's see how the com­
puter can determine where the antennas are
pointing. Although the more elegant method
would be to use a separate "analog-to-digi-

" Tbr 1tlI 1.. tiku brnlb vi
lftSb air, with ill puutMkp

tIIg1-..r1n1 and llJ>'II>tiak digital
l'llnlrot frog the front panel...

• qualify HF n-ttlvtr vi American

D1l1llulllctlll1" lhatlhould~y

«llll pl'te 0\1 the world martel. "

BII ilIrIo
731__1"",

" t:MnD. the Dnkr R8 is
IiaIpIy the bell: radio

'"'" ..~""""lnlH lor
quIity IiIlnIiDI to pi.........

1btrt'. 1lo'Jt!lInll fbi,........"
La......
,. ) -Iajj TiIa

"llw belli of the belt
lor hlgb-quallty Ilotcnlng 10 news,

D1U5k and rnterlalnment lrom afar.
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'" "'Inl, tough signaJs. "
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The world is an ever-chengmg place, but there is one thing you can rely on
to remain the same...the Drake reputation for Amertcan-cralted. quality
communications products and unsurpassed customer service. Now, the Drake
R8 Worldband Communications Receiver has been heralded by the experts as
"the best 01the best." delivering "unparalleled all-around listening performance"
that is "right up there with the best for DXing."

So ifyou want to keep up with a changingworld. and you're not listening to a
Drake RH. we'd like to suggest you make a change. Call 1-800-723-4639 today for
more information about the RS. to lind the dealer nearest you. or to order an RS
direct from the factory with a free lsday trial period. Uyou're not impressed by
Drake's quality. performance and ease of operation, all in a receiver costing less
than $1,000,00, return the R8 Receiver within 15 days, and we'll refund your
money in full. less our original shipping charge.

The world is a big place. If you went to hear it all, listen to a Drake RS.
II you're missing it, what in the world are you listeningto?

RL Dra~8 Com pany
P,D.Bo.m

Miami5bul!, DIl.t5343
U A

DRAKE
•

CIRCLE 147 ON READER SERVICE CARO



Thete is a sneaky way to achieve computer con­
!fOI 01 rotalOrS whietl eliminates the req~ement lor
buildWlg orbuying an Interface card. and reqUires aJ­
mosl no elClema! hardware. but it deperos on )'OlX

tam.iarily with BASIC programming ancl your wil­

ingness 10 do some elqlerimenting. FIrSt ol aI. you
need a second line printer (paral lel) port in your
computer; it should be sene as printer port "LPT2."
II you don' altead)' have one, you can get an Inter·
lace card foraboUt $20 . The parallel prinler port can
be made 10 ad very mlJCh like the outpuI portS we
created with the Inlerlace board descri)ed earlier.
However, Instead 01 sending data 10 an outpuI port
("OUT 768,n", ete.), we are going to "lPRINT" !he
dala 10 LPT2. ElCIemat to the computer, we have 10
build a data Ialching Circuit using a 74LS273 just as
betore. Then we will use a 74LS 154 e-ure-rc-te­
li ne decoder IC to interpret the data and activate

A Quick and Dirty Interface
one of 16 output lines to cause lOla-tor action. (One
and only one of the 74LS l54 outpuItines wil go 10
the low level lor eactl value of "n- between 0 and
I S.) The low level 0U1pUlS are routed 10 li"iver Iran­
SiStors, then 10 soIid-slale relays as belcee. FIgUre 3
gives the baSiC COIlCepl.

The Quick and dirty way 10 get poSiliOn reeccot
depends on software only. II turns out that you can
get a fairly accurate estimale of tile anlelVl8 pes­
tion by simply starting Irom a known point, then
computing how many times you have to go around
a software loop 10 use up enough time 10 rotate 10
the new position. Thai is . lor elt3mple, if the anten­
na is known to be on an azimuth ol35 degrees,and
you want 10 tum 10 n degrees, you can develop an
algorithm whiCh tells you that it takes "r: SQCOnds 10
rotate 42 degrees. Then you start the rotation, go
around a software loop ("FOR I .. 1 TO n: NEXT I")

10 create a time delay which is "x" seconds tong,
then stop the rotation. You will have to do some
experimenling 10 find oul what kinds of -c and "n"
values you need; these are highly dependent on
your computer's speed ancl how last your rotator
actual ly tl.mS. Be Sl.Q to Include code in )'OUf pro­
gram to save the most recent neading(s) lor the
next use, because the computer cklesrI' have any
idea where the antenna is really pointingl (Engl­
ne&fS call lhis an "open loop- control syslem be­
cause there is no feedback from the thing being
controlled.) You also need to save !he last head­
ing(s) 10 a data file before you tem the system on.
and reload the lile the next time you turn • on. Re­
member, also, thai with this "quickest and ertesr
melhocl, you will have to run your antenna control
program every lime you want to move the antenna
orsee where it is pointing.

tal" convertor ci rcuit, the easies t way to get
into the computer is to connect the poten­
tiometers into a "joystick" (or "game") port.
Joysticks are nothing more than a pair of po­
te ntiomete rs, anyway. My sys te m uses a
game interface card made by Gravis. This
card expects to see a joystick which has po­
tent iometers of aboul lOOk ohms each. 10e
connections for the joystick port are shown
in Figure 2. (Since most joysticks built for
use with PC clones are Interchangeable. the
pin connections should be the same for any
game card , but you should check by testing
a joystick known to work. with your comput-

er.) Note that one side of the potentiometers
is common, but that the common line is not
grounded. and you need to make sure your
po te ntiometers are not gro unded som e­
where.

Unfortunately, that's not quite all there is
to it. Back in Part I we used the rotator po­
tentiometer to drive a mcter ci rcuit to dis­
play position , and this req uired applying a
small voltage to the potentiometer. If you' re
like me, you want to retain that meter read­
out capability (along with the direction con­
trol switch, 51 ) so that yo u don 't always
have to run the computer. Howe ver, with

that vo ltage applied to the potentiome ter, we
cannot now simply hook the potentiometer
d irectly to the j oyst ick po rt because the
game card expects to sec a pure resist ance
on ly, not a vol tage or current.

Figure 2 shows a way to simultaneous ly
drive a meter and a joystick port from the
same potcntiometer. One side and the wiper
of the potent iometer control the base current
in an NPN transistor, w hich is one leg of a
bridge circuit. The meter provides the manu­
al-visual display. 10e other end of the poten­
ttomcrer and the .....iper are used as the input
to the joystick port. Note that the transistor

WARRANTY SERVICE CENTER FOR:
!COM, KENWOOD, YAE SU

FOR SEVICE INFORMATION CALL
(81 2) 422~2S2

MONDAY - FRIDAY

TERMS:
Prl~"1 01 NOlI IncI.deShip, In,.
Pri~e , nd ....~ i l'bl i" Subjll:110

ChuueWilho.tNulice
MOlt Ord' B Shipu. d l hl S~ml 0"

COD'I W.lcoml

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522
Store Hours

MON-FRI: BAM - 5PM
SAT: 9AM - 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
(2 STAMPS) ENVELOPE (SASE) FOR

NEW AND USED EOUIPMENT SHEETS.

FT"212AH, 2 Meter
FT-712AH,440MHz
FT-74ooH, 440 MHz
FT-912AH, 1.2 GHz
FT-6200, 44011.2GHz

FT-2400
2 Meter Mobile

FT-1000
FT-767GX

FT-747

FT-5200
2 Meter/440 Mobile

YAESU

FT-41 6
New 2 Meter

FT-816, 440 MHz

FT-530
New 2M/440

FT-411 E, 2 Meter
FT-811 E, 440MHz
FT-911E,1.2GHz
FT-415, 2 Meter
FT-815,440MHz
FT-26, 2 Meter
FT-76, 440 MHz
FT-23A,2 Meter
FT-33, 220 MHz
FT-470,2M!440MHz
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RX Preamplifiers
Nf a.ln

BInd Modll (dB) (dBI Conneclor

Parts Availability Notes
JDR Microdevices. 2233 Samaritan Or, San

Jose CA95124. sells cards for PC clone innter­
racing. The general-purpose "Prototyping" VO
used in this article is the "PAZ" card ($29.95). It is
a "luII·slze· board. plugging into an empiy "8·bif
slot on the motherboard. The PR2 has printed
wiring ror address decoding, saving a lot of time.
Save more time by getting the PR2·PK parts kit.
($8,95) Good instructiOns come with the kit. along
with a completeschematic.

All Electronics Corp. (P,O. Box 567. Van Nuys
CA91408; 800-826-5432) usually carries solid­
slale relays. " not. try Digi-Key (701 Brooks Ave.
South. P_O. Box 611, Thiel River Falls MN
56701-06n; 800-344-4539) (J( Surplus Sales of
Nebraska (1502 Jones St . Omaha NE 68102:
402-346-4750).

RadiO Shack has almost everything else you
will need. except maybe the 74LS273 ICs, but
these are carried by most parts houses. including
Digi·Key.

available. and a joystick. it is really easy to
control your antenna with it (and fun to steer
something as big as an antenna with a joy­
stickt) Let's assume that the horizontal pot
on your joystick appears as ·'STICK(Or' in
BASIC. and the vertical pot appe ars as
"STICK( I I," and that the STICK values are
50 ......hen the joystick is centered. Let's fu r­
ther assume that you used output port 768.
with OUT 768. 1 meaning rotate clockwise,
OUT 768,2 meani ng rotate counter-clock­
wise. OUT 768.4 meaning rotate up . and
OUT 768.8 meaning dow n. Then the "joy­
stick" part of your BASIC program could
look somethi ng like that shown in the list ar.
len. You need to add more code to break out
of the infinite loop of the program. and to
display the position as the antenna move!'>.

All Together Sow

Software is the "glue" which sticks the
system together. Now that you have the abil­
ity to start and stop roraron sj. control their
direction, and get computer feedback on an­
tcnna position, you can do almost anything
you want via software. If you can wri te pro­
grams in BASIC, the preceding discussions
are probably as much as you need to put to­
gether a working program. If not, a sample
package is available from the 73 BBS (603.
924-9343 ) or address (ppn 703 10.775) on
Compuserve. For $5 . a blank (formaned)
disk, and a suitable (padded) SASE. I will
also send you a package which includes pro­
grams for building your own look-up tables,
automated heading menus. graphical tcom­
pass) displays. "quick and dirty" timing al­
gorithms. erc.. with lots of textual explana­
tions (address : HC 69 Box 1150 . Moncks
Comer SC 29461). Most programs will be in
BASIC, but some have also been compiled
to run under DOS. What I don't have (yet),
is a program which trucks sate llites from
ephemeris data, then feeds the real-time po­
sition information to an antenna control pro­
gram for complete aurouack. I would love to
hear from anybody who knows of a good
tracker, available in BASIC, which can be
merged with a controller program. iii

and meter portion of the circuit use a "Float­
ing" power supply- the negative side of the
supply must not be grounded or you can ac­
cidently ground one side of your joystick,
with possible damage (0 the game card. In
this application. you need to use a rotator
potent iomete r (R I) of about lOOk ohms
since the game card expects such a value in
the normal joystick application. Also. pick a
linear-taper potentiometer for RI, again to
emulate the joystick.

I have also used one other method to get
both a meter display and a joystick port driv­
er. That method involves putting an LED
diode in the collector circuit of the transis­
(Or. and optically coupling the LED 10 a cad­
mium-sulfide photoresistor (Radio Shaek
276-1 657 ). The CdS pnotorcststor has a
"dark" resistance of at least lOOk ohms. and
can go down to less than 100 ohms with just
the light from an LED. The CdS phctoresis­
tor can then be connected directly to the joy­
stick input lines. With this method. there is
no electrical path between the meter circuit
and the computer. only a safe optical cou­
pling. I assembled the LED and pbororesis­
tor unit by inserting the devices into oppo­
site ends of a la Mpiece of heat shrink tub­
ing . Eve n afte r shrmki ng , enoug h light
leaked in that I had to cover the whole unit
in black electrical tape. (Do not try using a
"phototransistor" for this purpose; they just
don' t seem to work. but the CdS cells work
fi ne.)

If you are goi ng to use either of these
methods. be prepared to do some amount of
juggling of the values of components in the
circuit The hardest part of all is to fi nd a set
of component!'> which will produce a linear
scale on the meter (that is, without having
half of the antenna movement squeezed into
one-fourth of the meter scale. crc.j. On the
joystick side. true linearity is tess important
since ......e have to build a look-up table in the
software to translate "joystick" values to az­
imuth and elevation angles anyway.

And Just for Fun 000

If you have at least one joystick port still

Joystick Antenna Control
Program Segment

100 REM · ROTATE CW
110 WHILE STICK(0)"065
112OUT 168.1
116 WEND
11 8 OUT 168.0; REM · STOP ROTATION
120 REM · ROTATE CCW
122 WHtLESTICK(0)"35
124 OUT 768v2
126 WEND
128 OUT 768,0: REM-STOP
130 REM - ROTATE UP
132 WHILE STICK(l )0065
1$4 OUT 768,4
136WEND
138 OUT 168,0: REM -STOP
140 REM - ROTATE DOWN
142 WHILE STICK(l)035
144 OUT 768.8
146 WEND
148 OUT 168.0: REM -STOP
150GOTO 100

NEWI
400

WATTS
.w.

1144-1411M" "1

IE I Ym_1 TE L 13 1111 41H511
•.11. l u %5145 fAlI31 l1!1 41~4D3I
t. AI._ U IllllU

TE
SVSTIEMS

50 MHz OS20B 5 25 6He
50 MHz OS", 5 25 ,
1~ MHz 14209 .5 " 6HC
l~MHz 1420N S 24 ,
220 MHz 22'" S 22 ' Ne
220 . '" 2220' S 22 ,
~O MHz ""B S 1B "Ne
,,",0 MHz "'" S 1B ,
12 GHz '02OB ,

" 'Ne12GHz '020' ,
"

,
c..tI,.. ......... IJ' sen:!~ b l.r'lI'I!r
prcW;t n::nmtiM AI Protlds Made in USA.

.....
Il503G ' ·5 '~SO • 1~_6 "'"0506G , '70 26 15.... "....
OSlO' , '70 26 + -OS 'O< 10 '70 25 1510.6 ,.....
OS tOR 10 170 25 + ""'''"05506 510 375' SO 15/0.6 HPA
OSSORH 5 10 375 SO + Repealer HPA
0552G 25-40 J75 55 15/0.6 HPA
0552RH 25-40 375 55 + Repeater HPA

144 _ H'
1403G i-s '~SO • 1510.6 LPA
14006 25 '00 12 ,... ,.....,,,.. ,

'SO 25 1510.6 "....
1409A ,

'SO " + -1410G 10 ' SO 25 15106 "....
WOR 10 'SO " + """'"1412G 25<5 ' SO " 1510.6 "....
1412A 25<5 'SO 19 + -,,,0< 5 J50 " 1510.6 HPA
,.SORti 5 J50 " + ~HPA

'''''' 25 J50 SO 15106 HPA
1452RH 25 J50 SO + FleQeater HPA
14546 50'00 J50 .. 1510.6 HPA
'454RH 50'00 350 " + Repeater HPA
!2G .Hz
22036 '·5 10-40 • 14/0.7 LPA
2210G 10 130 20 14/0.7 S""'"2210R 10 130 19 + Repeater
2212G ao 130 16 1410.7 S_,
2212R ao 130 15 -t- ""'''"22SOG 5 220 " 14/0.7 HPA
22SORH 5 250 " + Repeater HPA
2252G 25 220 " 14/0.7 HPA
2252RH 25 250 " -t- Repea1ef HPA
225" 25 220 J2 14101 HPA
2254RH 25 250 J2 -t- _HPA......
"03G i-s 7-25 • 1211.1 LPA

"'0< 10 '00 19 12/1.1 "....
44l0R 10 '00 16 + -4412G ,..'" '00 19 12{1.1 S_
4412R ,..'" ' 00 16 + -..... 5 '00 22 1211.1 HPA

"'" 5 '00 22 + Repealef HPA

""'" 510 175 34 1211 .1 HPA
"SORE 510 175 34 + RepeaterHPA
4452G 25 125 " 1211 .1 HPA
4452RE 25 175 " + Repeater HPA
" 54G 75 175 25 1211.1 HPA
4454RE 25 175 25 + Repeater HPA

...!
_m 14101 IIODEL 145lN1

nu.. ...
AI .'PIielS (rv:n-rptl) n hoar. aI-fl'cde well Yy
aAontatiC TiA sw"-J_"" a"d m~_ The raMI
P1 ....,Cl!i use GaM FET dMces rated at..5 NF WCh +18
IIlm 3rd crdI!r IP. LPA" Stankd ;nj HPA aT05 OR
i'Uo'i.llel.~ des9l SliUbIlt Il;rbase an:! mrt*opnti:n
Repeater~ OR C1lfIJlI.JCI.lS GIty, class C.

a.,Imer eatNlMI1lM: H"...IKl'M!I'. IliWTlM' Cf wi:letlaid;
100-200 MHz, 225-400 MHz. 1-2 6Hz, M~ (28V).
CcJmeciaI. etc. - Cl:r"Id laetay A lXJl1)leIe h of Rlr.
p:~ am availal*.



UAI-IO ANO UAI -20
UNIVERSAL REPEATER/LINK

AUOIO INTERFACE

WEFAX
New Products lor Weather satelhte Reception on ' 691MHz

t 69t MHz Downconverter
Model 1691A. 1691 MHz in -137.5MHz I.F.
Rev Noise figure & 1.2dB
Rev Gain & l5dB. PWR 12· 14VOC 0 2QOMA
Assembled end tested Special $275

t 691 MHz Preamp
Model 1691 LNAWP.16QO.1700MHz
Noise Figure • .SdB - gain. 25dB
Totally weatherprool housing, Type 'N' Connectors.
.,.•...., " Special $120

169t M h z Loop Vagi
Modol 1844LY. 44 Elements. Gain 20+ dBi. length 9 loot,
type 'N' connector Specia/$99

• Write for FREE catalog. ~

DOWN EAST MICROWAVE
RR 1. Box 2310 Troy. ME04987·9721 USA

Phone (207) 948-3741 Fax (207) 948-5157

Detailed application manual
Low power opera!ion, l Sma @ 12v
CTCSS decod.... On the UAI_20 only

Aasembled, tesled, one ~ear warranly
Link monltor-mi./moni{or mule conl rol

AdJul lable repeater/Nnk/OTMF audio outpull
Selectable DTMF mute on repeater and link audio
Repeater, Wnk, au~ iUary lind corolrolaudlo Inpula

UAI· 10 UAI-20

$44.00 $ 8 9.00
CREATIVE CONTROL PRODUCTS

318~ Bunlin\l Ayenue
Grand Junction, CO 81S04 r-t:ISX

(303) 434·9405
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Info and Tech support
901-968-54 16

orders
800-854-2426
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Repealer f Remote Base I Cress Band Repealer
No inlcrn«/ l'Q/!/!ffrirns required /Q WIC radio!

BC·I for I receiver and I transmitter $34.95
,he Be -I rtquirts only ,-our mitrphont COnnUW'

BC·2 for 2 receivers and znansmmers $64.95
P,,,,,<ks rom",1 for 2 ""p,u"le """me". limk£d """"ucrs
,e",m er/mnm , ""U,.,. 2 ualU<tl,"" In {',O>SbaIid "p<f11

BC·2E expander board for the 8C-2 $69.95
iJJdJ DTMF ,m, ' ,mual. (WID and Plwn. Pa,d,

BTD-8 DTMF decoder wig larcbcd outs $49.95
Mo"'tn1ary aU/puIS fOT SMr. Pound Ilnd Zt ..

Scpara,u>wpur for LI7Z (long lOnt , ,,m/

Product. hu e Ill::£[ and ren rw d voltage protKtion
Cable sci for BC·2 . 2 radios and power $19.95

Cable. aloo work as radio to 11'<C cable for packet
DOl>'II/O<1I1 10iesl ilt!o,malilm. hu/krill! alld nt'W p'udUi.'1

annOuncemems 24 hours 3 day from DataBase of
Tennessee BBS 901-749-5256 or 901 -749-5224

Box Products Inc.
P.O. Box 57 . Lexington. tN 3835 1

Prod",,!> "nd StrW"'" fu r Commltnlcotion ,,,,d C"ntro/

The ANS NETRIX Diode Matrix Board
makes packet networks easy to build.
-Create a oetwori< sW~chi og oeee.
-Just plug io up to 6 ncoe TNCs.
-uses rI<l. cablesl Less expensive. _f~ f. ·..·
more rei,able and laster, tool - ~

-Compat ible with both ThaNet and
ROSE oetwor!< software and TNCs

-Uses !)Old-plaled DB9 coonectcrs
-NEDA. NAPRA & RATS endorsed,
Complete NETRIX kit - $24.95.
9 pin gender cflanger or 9-25 pin adapter _$2.49

TheANS WireModem connects uptosix
TNCs together at high speed over wire.
·Connectmu ~ iple network ~ncoe stach togelher.
-TheNet · ROSE Gateway ..,
-Connect a server (BBS. DX. .

etc.) direct ly to the nelwork. I
• Attaches to Modem discon- C
necr header !se<l photo). '. _

_H igh Speed 19.200 baud +)

Complete WireModem kit - $2. 95 per TNC.

Add $3. SIH, NJ add 6% tax. Satislactkln Guaranteed.

Amateur Networking Supply
POBox 219 Montvale NJ 07645

In our continuing effo rt to present the best in ama­
teur radio features and columns, we recognize the
need to go directly to the source-you. ne reader. Arti­
cles and columns are assigned feedback numbers,
which appear on each article/column and are also sst­
ed here. These rwnters correspond 10 those on the
feedback card opposide this page. On thecard. please
check the box which honestly represents yoor opinion
of each ernce or coli;mn.

Do we really read the feedback cards? You bet!
The results are tabulated each month, and the editors
lake a good, hard look at what you do arc com like.
To show our appreciation, we draw one feedback card
each moolh and award the lucky winner a free one­
year subscription (Of extension) to 73.

To save on postage. why nol till out the Produc1 He­
port card arid the Feedback card and put them in an
envelope? Toss in a damning or praising letter to the
editor wtlue you're at it You can also enter your CSL
in our CSl 01the Month contest. All tor the low, low
price ot29 cents!

1 Never Say Die
2 Letters
3 CRX
4 Computer Control lor Beam Antennas. Part II
5 The W2EKY "lck-Stick- Antenna
6 Compressing the W3EDP
7 Distribu ted Capacity Twisted Loop
8 Evolution 0' an Antenna
9 Add Remote-Base Capability to

ANY Repeater
10 DSP: The Whole Truth
11 Recycled TV Beam to 2 Meters 'or $2
12 A mscore Just For Fun
13 Review; DIGI-FIELD Field Strength Meter
14 Carr's Corner
15 Harnsats
16 Packet £, Computers
17 RTTY Loop
18 Homing In
19 Hams with Class
200RP
21 ATV
22 Above and Beyond
23 Ask Kaboom
24 73 International
25 Dealer Directory
26 Special Events
27 Barter ' 1'1' Buy
28 New Products
29 Random Output
30 Propagation

FEEDBACK
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern o n TEC·200 film
using any pla in paper copier

• Iro n film on 10 copper clad board
• Peel o ff f ilm and etch

convenient 8~ x 11 size
With Complete Instructions

SA TlSFACTION GUARANTEED
5 Sheets for S3.95 lOSheets only $5.95
~dd $ J .SOposldge N Y Res, lJdd sales I1lX

The MEADOWLAKE Corp.
Dept. RE P.O. Box 497

Northport, New York 11768

RF SWEEP GENERATOR KIT
._-

- - T
Model

. ~ti~ ,: RSG-30

Use to c hec k & tune lo w pass , high
pass, band pass & c r yst a l filters

Outpu t • •.• •••.•• .•• • Sine Wave
Frequency . . ... .. . . .. 2-30 MHz
Amplitude .. •.. • •. •. 100mV RMS
S w e ep Width . , • , . 5KHz-30 MHz

Mo d es: Cw [cont inuo us wave1
Vid eo lfull sw ee p ]
Sym lsymetri cal sw ee p !

Pa rts & Instruction Kit . , •• S 59.95
l eab.cknobs & hdwr. not incl . I
Wr it e o r c all fo r free Brochure

BOYD ELECTRONICS 503-476-9583
19 98 Southgate Way
Grants Pass , OR 97527

CIRCLE 273 ON READER SERVICE CARD

Most Revolutionar y High-Frequency
Ama teur Rad io Antennas in 20 years!
The FLYTECRAFI'NSFX Line or Moooband

V er tkal HF Antennas
• 5 lUlique models lor 40, 30,20. IS, 10
mClCB. Eacb OIIly 9 ft. lllll (10 meier is
lligbdy &hom:r.) • I'rui.... !Rlerul
wOII.d lItlix l ivel full ..jzc, ina-aliblc
performance _ WOfId·wide OX or
domeltlc. • Prs ile from everywhere:
Il!'IOLAND - " YOIr yu UcII _ nds
l re.C" Cl>iCII. - "I e..'t Miitye
Jour ..tA " is_IJ J melt" .isbt"
• 1...... 1wl-.p and tell' dowa,or leave
up pennaneolly - tlnobuu&iyc; ideal
for IOIllenne-rearicIed areu. Sepvstel
down III 4 ft. • Antenna boqllow
.1I~e rad iatioll. • F....-To--Use
IIllen lLll made! UlelI 21bortalcd nd iall
with l ADW.OJU N

- streIclI them OUI
, . N. orcoil them up. (10M UlICIJ.)

Listen for them on the air!
BUilt wl1h pride &. sold worldwide - FLYTECRAFT-USA

40 thru IS meters ~ $69.95 ea. 10 meters - " ' .'5 ea.
Add S6..5O IttI, contiD. U.s. 10'1> Discount 011 2 or more.

S.tI.fo<:l.ion OlW1W1OCd Send Cbcckl S Order
VISAfMC PHONE ORDERS U>: FLYTECRAFr-

800-456 - 1273 P:O';Bm. 3141
M.F 9A.SP (PT) 8OS-583-8173 Sum Vli ley
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Number 5 on your Feedbaek card

The W2EKY "Icky-Stick"

Antenna
Hit the roof with an improved ground-plane vertical.

by Ronald B. Koester W2EKY

l losl virtually my whole shack in a fire. and
purchasing a replacement rig left me little

cash for an antenna or an tenna tuner. My firs t
incl inatio n was to pu t up the p roverb ia l
dipole. which usually requires tree climbing
(me chic ke n) or the tools used by Robin
Hood. I opted for neither.

My favorite band is 15 meters. This band.
combined wnn the slope o f my new shack.
made the situatio n right for a ground-plane
antenna But any connoisseur of antenna the­
ory knows a vert ica l antenna is only as good
as its counterpoise. The trad iti onal ground
plane with the usu al fou r drooping radial s
has a performance only about equal to that o f
a vert ical dipole.

Being an o ld fan of cubical quads and their
broad bandwidth. I decided 10 use two quad
loops in place o f four radia ls 10 tr y to im­
prove o verall performance. laying the loops
on each side o f the roof. I used 14-gauge
plastic-covered wire. but you can try usi ng
whatever happens to he in your junk boll.

The wire loop comers can be secured with
nails or hooks (sec Figure I). The Icky-Stick
is fed with RG 58/U or RG8!U. Using 2 1.3
MHz as the design center. the heigh t calcu­
lates to he :

Upper section
3/4" ID Electric.1 Conduit
Appro",. 6'6 "

.. Union

•

4-- PVC Pipe

4-- Lower Sect ion
S·

Figure 3. The lVlEK Y (Icky-Stick' Amell/Ia.

1005
Freq. MHz

'" approximately 47 feet .

Construction

The antenna is constructed
of two pieces o f 3/ 4 -i nc h
(i .d. ) alu mi nu m elect rical
conduit. a 2-foot piece of l­
inch (i.d. ) PVC plastic pipe.
a 3-foot tripod and #14 wire .

The first sectio n of con­
duit is cut to a length o f 5
fee t and is joined with the
uppe r sect ion with a pipe
union (usua lly supplied with
conduit). This allows the up­
per section 10 be easily re­
moved and pruned (great fun
in a high wind) for the low­
est SWR. T he lower section
is drilled to accept 2- 10/24
brass mac hine screws and
nu ts 1 inch in lengt h (see
Figu re 2). Secure the loops
with soldering lugs and wing
nuts.

Each loop length is calcu­
lated by:

4eet '"

= II feet 6 inches.
246

Freq . MHz

e . l un

Anchor Nut

I ;/-4 J: 1- Brass

'~p

,,
•

Co ndu lt __-!-,--<~

PVC Pipe ...

L oop .
(C.n a. Out 01 Squ.re)

Appro",. 47 fl. E.ch

Figure I. Ground plane detail.
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Figu re 2. Anlenna base detail.



The bottom of the rad iato r is insulated
from the tripod by the 2 feet of PVC pipe.
Unfortunately, the PVC pipe does not slip
over the condu it unless it is spli t along its
entire length. Thi s is easily accomplished
with a radial arm saw or bench saw.

After spraying the first 2 feet of the bot­
tom conduit with WD-40. tap the PVC pipe
on. Make sure that a l -inch space is left be­
tween the bottom of the conduit and PVc.
This space allows for connect ing the balun
transformer and loops. I suggest that you use
solde ring lugs on the wires.

"All the signals I could
hear I could work, and with
strength equal to or better

than that received."

Performance

All the signals I could hear I could work.
and with strength equal to or better than that
received. It appears that the vertical pattern
is at a lower angle due to the loop counter­
poises. Interestingly, the Icky-S tick showed
a low SWR across the entire band. I also at­
tribute this to the loops. I recommend that
the coax ial cable be fed between the loops,
as I did note some interaction at this QTH.
Although the Icky-Stick can be fed directly
with coaxia l cable, I strongly recom mend
that a I: I balun be used . Withou t the ba lun
there is a strong chance of TVI and pattern
skewing.

As with any vertical . antenna ga in would
increase i f the length of the radiator were in­
creased to 1/2 or 5/8 wavelength. This. of
course. would require the use of guy wires
(uh-oh].

Happy DX! iii

Parts List

2 ea. 10-1001, 314-inch l.d. electrical
aluminum conduitlwith union

1 ea. 10-100t, t-lnch l.d. plastic

PVC pipe
(only 2 leel needed)

100 feet Insulated wire, #14 or what is
in the serap box

1 ea. a-rocttreco

2 ea. 10124 brass round head machine
screws with nuts, 1 inch long

2 ea. Brass wing nuts, 10124

6 ea. Soldering lugs, #10 hole

1 ea. Balun trensiormer 1:1,
unbalanced in, balanced out

RG 58!U or RG 8/U, as needed

Manufacturers of Quality Communications~

-Repeaters -Standard and
-Ltnka Computerized
-Remote Base Controllers
-VHF, UHF -Standard and
-Receivers Computerized
-rransmrners Hi Pro 'E' Aulo Patches
-Antennas EXPAN DAB LE REPEATER SYSTEM -Ouplexers

- A NEW CONCEPT IN REPEATER DESIGN. THE Hi PrQ '"E"' IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER,
TRANSMITTER. COR, FRONT PANEL CONTROLS AND INDICATORS. LOCAL SPEAKER AND MIC JACK
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED. ENCLOSED.
19·INCH RACK MOUNTABLE CABINET.

- Tli IS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER·PURCHASE ADD ON.
THE ADO ONS ARE-HIGHER POWER, 110 /220 VAC POWER SUPPLY, IDENTIFIER. AUTO PATCH, OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS. REMOTE BASE OR
DUAL BAND OPERATION, ETC.

- New 2 Year Warranty
NOW CELEBRATING OUR 25TH ANNIVERSARY

MAGGIORE ELECTRONIC LAB. S I:!EI
600 Westtown Rd, WestChester,PA 19382 Plione (21 5) 436-6051 FAX (215) 436-6268 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

CIRCLE 230 ONREADER SERVICE CARD

ALU UM
TOWERS

• Self supporting towers up to 144 ft. at 80 mph winds

• Lasts practically forever - weather resistant

• Tapered models & telescoping "crank up"

• Fold-over kits

• Easy to assemble and install.

"Call Today for a Free Catalog!"

HEIGHTS TOWER SYSTEMS

n
9505 Groh Road Bdg, lOE

Grosse lie, MI 481 38
1·800·745·1780

FAX (313) 692·6727

Pioneers in aluminum tower
manufacturing since 1959

CIRCLE 284 ON READER SERVICE CARD
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Number 6 on yOOf' Feedbllckcard

Compressing the W3EDP
Build this unique multiband restricted space antenna.

by Richard Q, Marris G2BZQ

he lical ve rs io n abo ut e ig ht feet long.
mounted horizontally. With a helical anten­
na. a "rule of thumb" method is to wind
twice the normal length of wire on an insu­
lated rod or tube. and prune down to reso­
nance by removing a few turns at a time.
Therefore. 175 fee t of wire was wound
around a a piece of l -Inch o.d, PVC tubing.
Using a 17-foot counterpoise. turns were
gradually removed unt il all the 80 meter
band could be tuned using L and C. as in
th e full- s ize W3EDP. The contraption

"With the final design, it was
possible to work throughout

Western and Eastern Europe using
ew between 3500 and 3600 kHz

and about 10 watts elf."
worked. but was very narrow bandwidth.
and C had to be retuned every few kHz. So
a non-helica l approach. to compress the an­
tenna. was investiga ted. with the result be­
ing a Su-inch diameter end-fed spiral ar­
rangement (see Figure 2). A further im­
provement in coupling and bandwidth was
made by tapping rbe coaxial feedline onto
L in lieu of the original coupling coil. The
antenna was tested mounted both vertically
and horizontally. Vertical gave the best re­
sults.

Using about to watts CWowith the new
antenna standing on a coffee table in the

Construction

The antenna consists of a 3O-inch diame­
ter end-fed spiral wind ing. wound on an oc­
tagonal shape timber mainframe (see fig ­
ure 4). The mainframe (see Figure 3) con­
sists of four lengths of timber. each 30- x
5/8- x 114". A hole is drilled in the center
of each . and glue is applied around the

FIgure 2. The compressed W3EDP.

....

84'

L :: !- c

TX=:] :: I

::
Counterpo ise

FIgure I . t t« W3EDP.
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RG 58 17' Counterpoise



$f49 95
$14995
$169 95
$ 2' .95

• •.-

20. 30. 40. 8DM
All Mode RECEIVERS

R"" 'IOU' """".'00 FM ""', T'onomil . " al>lo ....no!
In tna ..a ",,"rd FM"'oadc bond It>roughoul tho _ ,
"""" Of ""'9_, C<>ov>ed ly 10 line """'"" 011
CD plaY"". '""" <lee• • • " 0. A on 9V Ilanor-y, has
in'o,nal " " p an"""", and anteon.jack A<Id "'"
0... sal!oo- a "stah<ln" Iool<'
FM-l 0.it $29.95
M. 'e.."II08.. ...f, CFM ,$ 12.95

Kaepan ea , onl... 1ocaIrePO...., 1l""\I, """,;0", tho oops,
cheo' "'" tho _ he , oo-;ust P'a''' ....e" .''''-'''<l.TheM
"""si~"", ""POfho1 """"""'" or. i""f tho l ick",. TlIoy t"""
""~ 5 MHz ponion oJ ,he ba nd ond ""... _ . "'''''''''
' ''''i''ll, dual co"••".ion wilh ce ,am ie IF fill AFC, Il(j.
ju" at>te "l"""''' and pl",'y al ope.... vOl , II..... ""
9V bell.'I' and portor'marw:e ItIal fi.alo ''''' big rig. ! FOf •
COfllplale h".....d 1"0 loOI<. """ QUI' ",alehi"ll 0... and
._ ... wi th oe' _ lI"apIticlI
FM COfllmunicat"",. 'oce<_ Kil $29.95
Specify bond, FR "8 (2m), FR6 (6m1. FR10 (IOm), Ffl.

220(220 MHz)
Matc hing """" & k_ ..... CfA $12.E15

8~ yOU' """ mini ""m".'ion.So<>oIl.... ..i-_
I\M. CWoSS B """''''''''' u... <li'ocI """"".-. <lesign
with N E602 Ie as f8a'",e<l in QST a nd AAAL hand­
booko. Vor-y _ iva 'or"""" 'unod"""" e"~", band.
PIonly oJ ""'"".. volume. R"". "" 9V I>alllfy Very
EASY 10 buii<l. lot. oJ f"" an<l a<lu<:atD>a1-i<leal lor
boIl''''''''''' okl pro. """ 3O-page ma nuaj . A<Id tho 0 ...
HI !of ~I--lille<l",._allool< ,
Yoorohoicool lla_ . . $29.95

ISpecily band, Hfl.2O, HA~. HA-40. HA-./lO)
M.lehir>g c.... & !lool> ..." CHR .. $ 12,95

.... , e .Mi"ll a irc,a ft COfllmun4ca'iono-p;ek up pl.....
~ 10 100 no.... a".yl Reo.."",. 110-1]6 MHz AM I~

Ilan<!, smooth • .,"""" ' ''''i''ll _ he, wilh AGC, 00­
,amie ""a,. 1l<lilJ8l."" ' 'lUBlCh, e '''"lent .....it'-'ly and
lol. oJ.peak", vOlume. Run. on 9V batt.ry. (Jre.. tor .~

. hows '" i"'" ""nging " , '''''''' lhe ",<pool' ~" :»page
ma"ual delOit. piIo1 talk, too Ad<! C8!IO sot !of " pro"-AA-, . it $24.95
M.lChingoa.. .... , CAR , $12.95

$29.95
~,~

$12.95
$12.95

. $24,95
$ 12.95

Ram oey 0.-001<0 tho price """"" "" FM 'igs' The FX i. ""''" !of ."""".
POIl_ Of motIiIo, ThO _ f '"""","" """'.,,"'}O and P'OI/'ammable 'e­
peat'" . plits m. ... ' ''' FX ' he """'""' ''Il tor Ama,....., C""" 00- MAAS
ap;lIie..ion•. Pock. l_ , ' . al'y _ eo i.l. lhe _ atod pack" POll,
"TR UE-FM" signal an<! . 1"""" in"am TIR ...-;tehing , Hog" spH<1 pac""?

No~m, T........ _ programmod e""nnel• . 5W flF 0_,
s__ rlual coo""""",, , nd proven EASY assembly. Why pay
mot. f<>r . used forelgo rig yOU oa" """'" one I\M[ AfCAN r.tAOE (by
yOUl IOf ....., Comes """'pIel. leo. oase an<l _ ke, mike. Ofdo<' QUI'

m.le" "11 co.. and k_ .... f<>r that pro Iool<

FX· l"6 kil (2 M...." )

FX-223 kit (11<0 Met."'1
FX-.44Q Oil (:lI4 Mel"",,)
CFX mOlChing 0... set

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED_NO CRYSTALS

$14995

-2 METERS
·223 MHz
.440 MHz

2 MTR" 220 BOOSTER AMP
Hefe'•• ll'Nl booeIor Iof any 2 mete' Of 220 MHz han<Hoakl _
T.......__.... _, .,.,..,. :JO """" 01 ""'put. oIIowing yoo 10
hit tho ropeatOf·. full~ _ lhe.",. .-- p' . amp _ rUbiy
i~ """'pliOn , 114mOIly ElOdooniCO _ 00kl t_ _ 012 "",,,, ,
a mp kits, I>uI now .... _ compIeIeIy wirOd _ _ od2 """"'... _
.. 220 MHz. ""it• . 60th ...... a. tho leal..... al lna hlgh-pice<l _ ­
0"" It,Odion al l... 00S1
P~ 10 2 MTOl POWER 600STEA (1 0 X _ 9"")
F~_ &_ $89.95
P~2O 220 MHz POWEA BOOSTEA (& X _ galnl
F~_ & I"'ed $89,95

20. 30. 40. 80M
CW TRANSMInEftS

send patfect ON ""hill an _ al _ ing this k~ '

Easy-,a-build kit has .""'tone "",,,lIa1or, ope«! coolrOl
Ind ' &yO"""" an-; I, l n'''''lIe" Ru,," !of """,,,," 011 4 9V
Ilalle ry.~"Il" manual lJiveo _ on mllkiog y<>t.O'

OWn key !of 0' '''. ...<Iings. A<Id 00.0: m.'ehiog 08"" "'"
Iof OOMplele stl""" Iool<
CW·lkit
Ma'ohing ea ... knoll """ CCW .

Join I... fun 011 QRP' ThousandS 01 1 mini-<-igs fIov.
I>or!fl 00kl an<l tonS 01 OX <:00_ "" _nm_
Imag i... _ king E....,n Europe with • SJO ".nomi'·
lOf-lhaI" ""m ,aoto at~. OOstl TlIo..ON '90 ore ""'al
m. f• • 10 tho """"..." .. ng"t They """ lwO--pOoilion
. arioble o;:rysIaI COOlrol (one POPuI" OAP xrAl inc_
or1), one " all output and 00. ·.. . "'e mo "",le". Run. ""
12\1OC, Ad<! QUf m. lOhitlg ease and \tIOt>",, !of 4 _
soma f iniohorl lool<.
Yoo.o: e""",,, 01_ , $29 95

(Specily ba n<!:~P·2O. 30 , 40 or 00)
Malehi"ll C8!IO & k_ oet. CO RP $12.95

eomm.....ie.te .. 101a1 "''''!lOY owl' p/J<>no or , adio Kit
klalu"'. full rluplo, "PO'. '''''' ..sing lrequo-noy ",-­
oion. llo'h mike a nd spea ke, '" line itll"'" 00IJ<lBCIi0n.
EaSy hook l4' 10any .adoo. I n<! telephono "" req ui,e.
no di,eCl """nection' Ea.y 10buikl 2 lCei,e.... . Can ....,
too uoe<l '0 <1oocfamblo ma "y 2-"oy ".,lio oi<}nal• . Fin_
ish your kil011 """ Ina __c_ &. _ ...
SS.1kit $29 .95
Male..ng 0.... & . _ set, CSS $12.95

ACTIVE ANTENNA
C"mpod f<>r space? Ga, lOngwi,. PO"""""""" with
thi$ _lOP ""'onna. P 'OJI'l'IY ""....nod unil flo. <luaI
HF an<l IMF eitouilfy _ ~-Jn " ," p anloon., • • _
I . e >rtemal jacI< , RF lIOi~ coo'<ol an<l 9V ~"l"'"

01.... "" it ideal tor SWLs, .... veIino nama 00- SCIlllnOf
bull. who __'" 'eoIPlion . The mat<:/ling co..
.n<! ~noIl '" g...... 11111 unit . huond,od <lolls , k»k'
.v.-7 ~iI $24.95
M. fching o.se& ' OOlI set, CM $12.95

Famaotie ,_""', 'ha' oW!"''' ,... IWOrI<l ""h I""' •
12' a n"'n"'" Can reo,,;, " any 2 ~Hz POIlion from 4-1 '
MHz. T, ue . uPOt1>eI has....-...>t h .a,""'or lunong, AGC,
R~ gain """lrOl, planly 01 ope. ... vOl..... and ",n. "".
9V bott.ry. F. oana1ing Scoot, "",""" or dull P'OIOct
j>fOYideS hO'-"S all"" tor e ...n ,he ".,., ...,.,.,. OXar.
For ,... 0", """"""" 00' . _ . ... """"",n.. , Two
.""",,"bIe ba_ lin 3--22 MHz '""1/01. eac h 1 MHz
--.",naI>Ie on yOOl' cor rarlio d ial A<Id _ inte",st
10yOUf m i•• ">me'
Sho""... ,....ivef kit. SR I
SI>oo1"ave0_'" Kil, 5Cl
Ma'Ohi"ll easa.'" tor SRI. CSR
MaIO,"ng el" "",!of SCI.CSC

,,""'. "''''oe,,,.,,,",,,,,,..o. E, ........ 'Of <0

"" "no' "'...., ,.."'" ." ",'Om" ' Of'" lOf"
""". " dO ",-" '" ' _ 0. h ,,"O ..... ·"
"'''' '''.•,.." "'0""'....."'" , "" ..~.......' -COO"' •.•".......,,, ·O""',,
. ",.. " " . "'" ".00 ,", "'''''' ' ..
....<t.. . . """., ..... ~""'''' '"'''_'
. , .,e• •••~• • "" 0' . ''''''', "" .,"0"","

~ PHONE ORDERS CALL
= 716-924-4560

FAX 716-924-4555
RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor. NY 14564

$11.95
$ '~ .95
$16,115
$1&.95
5995
..~

~~

$199,95

RSG-ID
$2495"

BRD" DB"ND
PREA"P
V",,! popuI.,_".~...
.1I-pU ' PO.e p,. am p.
irlea l fo ' . oon n. ' .
TV" VHF/UHF ' ig• •
oounl""" LO '-, 20
rlB g.i" , fOIl !< Hz_l
GHz.9V~ 1 2 VDCop

e'.,,,,"
SI\·lkit $"gs

co NQ(SE PREAMPS
M.ke , n.t ,eele come
ALIVE! S m.i !of e..,
i....a1la1ion wiI" Hi.Q 'unad
inpuI tor peak POrlorma,..,.,
E. "",,,<>1 gai" an<l ""'.. fog­
<>'O-9"",lnlee<l10 ;.,prove
,e oe ption! S POeif~ b. nrl
2M _PA' 10, 220 MHz_ Pfl.
20,440 MHz_ PA-40
Each kit $11 .95

Piek "'" un. ,..... '. righ1 torY"". AI
un4 .......,.,. _ o;gnol in 00­

100 MHzFM bo.-d..."o :lOO'",cop!
tor hi_, FM.. thai _ ..., 10

1/2 mile
FM·l .bosConl . 55 95
FM-2. as __0 btf wih addod

""".p'....~ . .. $7.95
FM... 1ong ,a .-.go. high po..." .."h
.ory . eos4I oudio OOCIlon, picks
...,'tC'ioes l O' y . $ 1• .95

MC-l ,rninio'..-e ""'''''''eca'·
lridge ""FI.H2.4 ,$2.95

~..,.
$12 !IS

S UPEASLEUTH
A._, ..n.i' ivo am­
pl,he' ....to" w" pie.
up • p;n rl,"l' .. 15
feel ' a re a, !of mooi­
lOI'i"llbaby" room '"
•• ge nO'" P"'p"··
ampi lflOf. FuII 2W ",,"
""'''"'. Ru,", on 6 '0
15 VOI1" u.a, B-. 5
ot1m spaa.or,
a~9 ki' $6.95

SPEAKER PHONE
ToIK 00 the pI>one hands4,,", , 9'e .. 10 ""' in
""'" Of . ...... , pross ,he Dull"" 10 01'1_ ' ----<>0
acIua1p/J<>ne needed . Worb ......, o. oomrne,·
"''" unit• . Tal. 1""" an1"'here in room. phone
line _'od_no l>o1'e ry ","""",. Supe, foo­
lam ily and o""I.,onoo Oon. 0' buy 'W<> fo'
h4_·!fee ;nreroom' Ad<! "'" 0....... to<a pro-S P-1 . $:19.95 C....cSP . $12.E15

ACCESSORIES FOR COUNTERS

9 0.IHz, lH', 10Hz

Final i'l', • 1ow.c<>s1 l8l> O......'Y Ilignal ge"",.",,_ a ,,,...
.noma""" to ' .... $7,000 (Ie"",a'or• . The R SO·1Q io.
hald """'ing, tM . ..y 10 use generator ideal 10"......b
.._ as torI"OductlOn ,...1. l-H.. i' for _ 100" $3,00.
day. h ot"",. " 00 ~H: 10999 "'l1z ' 100 Hz feOOIot"" 10
500 IIlHz. 200 Hz above ' - 130 10 • 10 <IElm Oolpul ' 0'9'
00.1 dB 0UIjluI ".sol...I'''<' o,\,1,l and Filii mod"",;"" '20
progr ammaDie ....merie. o{)U!jlkll ...""""", in . ""• . dB,
<lllm w jlh '",,'s n' """""f$ion _on ...nota oRF output
' . . .... power p<Ot8Ctod 'LEO ,,;,.rosv ol all p.,sm.'.,,_no ....<>g g,.",owor\;.'

SYNTHESIZED
SIGNAL GENERATOR

P,lCKET II,lDlO
Two""" ....._ ant O\I,il.blot
lor ' na Com_ 6-1 (P-64AI
01' 1,," I8/,1-PC IP'IBM). Easy os­
00 010 1, " NO TUNING" . I. ·
_ FREE d.., "",,"",", PC
Boord ana Ful Doc_aho"

KIT P-64A
P·lBM

CASE CPII ,

r ....scopK: ship anlen",,_8 NC plUII. W~HI
High ""PO,,"""O pr<lWo, Ilgh, lOa<li<lg, HP·l , . ,
low""", proI>e, .""10 use, LP· l0;,,,,,, proI>e, go"",al p<Kpose use. OC-l
TiIIllail, " e .ates 000"''' tor ea. y .;e.w>g, TB-70 .
Reen.'geo"" i""""", bolle'l' pac\< , gp..
CT-90 ow,o htnet>aoe, 0 1 PP"'I accIX!lOY, OV· l

FM R..DIO
FuIl-lIO<Iged """",,,"I ,
mic,ovot1 .enM,.ity,

IC ""''''''''' aM 10 .1
MHZ 'F. Tune, Sirl
FM_." band as
_ a, i. '9" portion.
"" . aoh _ Idea l to,
· 'bUII" ,.........., hoD­
by ..pe 'iman.. 0'
""00" FM ,a<lio'
FR_l ." $19.95

TELEPHONE
TR~SMITTER

Mi....ired "iOh profeo­
.ion.' pe"Ofmanee,
S e lf·po"..e rl l<om
pnone lone . " a".m~.

in f M 01'0_'" band
up '0 '" m,," , InstaU.
... ily .ny"h. ,e on
phone line 0' in.ida

.-'PB--l .;, $IHI5

COM·3
$2995"

2M POWER AMP

Boo$! I"""" ""., , ign.l. '0 yO"'
sc.n""" Tv. _a"", ,adO> '" he­
que""y 0""""", Flat 25 dB gam, 1 10
1000 MHz. J dB NF. 8 NC connect",• .
Aun. on 12 VDCOf 110 VAC
PR 2, ","ed. inoludat ACOdW!"

, $59.95

BROADBAND
PREAMP I(;;~:;J

< 25 mVlo SO MHz
< 10 mV'0 I G Hz
< 50 mVI0 2.S GHz
< SO mV

< 25mV1050 MH:
< 1S mVlo SOO MHz
< 1oo mV101 GHz

<~mV '0 sao MHz

< SO mVI0 1SO MHz
< 10 mV 10 ISO MH:
< 1SO mVI0 600 MHz

Eo"YlObuiId_amp _ 8 _
_ ' ga;n, lW ... BW O<I:, 2W in,
18W OUI, 5W "Ior4OW 0UI So"",
a,.,.,.. te. """" in ma ny ham mag­
azine lJ1icIes ,~o,.;th ...
part., less easa an<l T-l'l """~

PA·l , 4OW pwramp kit $301.95
TR-l , RF ......., T-l'l18la'1 kil 511 ,95

MUSIC MAl;ti INE
_ \~ "'"' • • p<OO""" ;>5 ~....

on' ........1 """ populor '"""',
pi", 3 """""'"'" """,,", LOll <It
,"nb_,~.",_ ..,.

traoca<, cor !'Om,~ , Ill<
1\u.. "' Il\' ~ ", r......
_ E"",",,'" OPO_ \OIumo
...0 adiw"~' _;xl ..-.l piC"
I<ItI ""',... ... b._1,_""'"
~~" l.lM-~ $2<95
e-+kro',""CMM-5 $1<.95

VO ICE ..CTlV..TED
SWITCH
Vo ioe oeli. afe d
. ,,;101'1 . 1, p,o.lde,
...i'ohe<! 00!pU' w~ h
cu'renl o. pat>ili'y up
to 100 mA oCan rl, iva
' olayo, lig""' , lED, Of
"""" • 'ape recot'_
mo 'o , Run. on 9
vee
VS-l . . $6.95

UGHTU....
CO....UNICATORS
T' onsmrt. """iO oveo­
inl,a,.rl beam up '0
3O'_ u"" s ,mple ..... o­
n '0 \10 up to '" mile '
H_f_ , use. 3O'H,
oo"ier. GntO' tor ";rs·
.... e.,pho"". 0' un·
de'ee'aI>Ie "bug."
T'ansmilla' + ......iv·
e , _ , l B56 . $19.95

10 Hz-2.S GHz
typically 3.0 GHz

SPEED RADAR
saus

complete lin
SG-7

10 MHz_l .5 G Hz,

10Hz-l.25GHz

COlOW..VE
TRUSlOtl AlAll iIl
.... 1 miorow.... Dopple,
noor ......, " ilI "","'" a h...
'" os fal' as 10 lee! a".,
. " .... on 1.3 GHz, and i.
taftOC!<l<l by heat. Ilgn" Of
"at""," , 0;,..,. up to 100
\ 0 "',"", "",malll' open '"
>SOd, "". on 12 \IOC
""plalO >i, M~ $19.95

:sILE S TIK
>hooking kil' 8 1,,,. ·

LED .n,acIo vtO·
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St. 11 Wln~
Co unter-C lock""i , .

30"1.518".1/4 " wood

.-
3 1/2 "Verl ic:al woo~,

Support " __
23 ·".8 "" ,8" 1':1

".

+- Wood e..e 12",,8",, ' 12"

Figure 3. Muinf rfl/lle construction. Figure 4. Wind ing detail.

holes on each timber length. The whole is
secured wit h a bolt, nut and washers. The
timber "rad ial spokes" are arranged in the
config ura tion shown in Figure 3, then the
nut and bolt are securely tightened to hold
the "spokes" in position wh ile the glue is
harden ing.

A vert ica l wood support 2Y x 0.8" x
0.8" is screwed and glued 10 a 12" lI, 8" x
1/2" t imber base. as show n in Figure s 3
and 5. The fan of radia l spokes is bolted to
the top of the vert ical su pport (see Figure
31. T he whole ma in frame assembl y can
no w he wood-sta ined.

At the e nd of each radial spike. a Stall ­

dard 12.wa)' 2 amp po ty mene terminal
hlfJcJr, is secured with wood sc rews. and a
piece o f Pcrspcx sheet me asuring 4" x 4" x
) 11 6" is mou n ted . as sho wn. w ith two
wood screws with washers under the heads
(see Figures 3 and 5). [Editor 's note: Poly­
thene is tile Briti.th variation of polyetlly­
tene. and Perspex is the British tradema rk
fo r a hard transparent plastic s imilar to
Plex iglas.] The 250 pF variable capacitor
C is mou n ted o n the Perspc x she e t. as
shown in Fig ure 5.

Assumi ng low power o peration, a good
quali ty well-spaced rece iver type variable
capacitor can be used. Al ternati vely, a 2-

gang 500 + 500 pF variable can be wired in
series. Remember that this VC is no t at true
ground potential. and is therefore mounted
on the Perspex pla te and fitted with a shaft
coupler. insulated shafl. and a r diameter
instrument knob (see Figure 5).

The B & W Miniductor coil (type 3047)
is vertically mounted on a couple of small
insulators. On 80 meters the whole of the
coil L is connected across the variable ca­
pac itor. The coax ial feed line is lapped up
fro m the bottom of the co il for the be st
coupli ng point. As a guide: On the proto­
ty pe, and us ing RG 58 feedl ine , th is tap
point was 7· 1/2 turns, but it is well worth
e xpe ri men ting with the tap position fo r
best results.

The winding of the spiral antenna. using
PV C-co vered stranded hook-up wire . is
clearly shown in the winding detail (see
Figure 4.) T he turns are wo und counter­
clockwise through the ho les in the 12-way
termi nal blocks. At every complete turn the
terminal block grub screw sho uld be tight­
ened j ust enough to hold the wire taut be­
fore winding the next tum . and so on.

The counterpoise is the inner polythcne­
covered conductor removed from a length
of RGS8. and is cl ipped on at the junction
of C and the bottom o f L as shown in Fig-

ures 2 and S. The coaxial feedline should
be secured to the wood base with a couple
of cable cleat s (see Figure 5 ).

Operation

Initia lly, the antenna should be tes ted
with a receiver on the 80 me ter band. At
3500 kHz the prototype was resonated with
variable capacitor (C) plates about 50% en­
meshed. and was fo und to give a rea l lively
rece p tio n pe rformance o ve r the w ho le
band.

Next. the antenna sho uld be fed wi th a
fe w watts fro m the TX , An exis ting "T"
type ATU . adjacent to the TX . was an ad­
vant age in matchi ng and in eliminating
TV I. wh ich was slightly prese nt when the
antenna was connected d irect ly to the TX
o utput. Alternative coil taps on L should be
tried to achieve the best loading and lowest
SWR.

Assuming that the antenna is located in
the middle of the room. o ne resonance set­
ling o f C should suffice o ver 100 kHz+. At
this QTH. for use between 3500 and 3600
kHz CWoC was resonated at 3550 kHz and
then "locked."

Other Bands

The prototype compressed W3EDP was

,"_ Tap To
Coul.1
C.ble
Ce nte rc

•
..1
.. Vertlcel Wood

S upport

..-- To Inner End
01 Splr.l

Knob With
lnl ullted S haft
And Couple r

\Coil
Top

"t·, to,

Figure 5. Mounting L and C: Mfmnt view; B) rear view: C) side I'iew.

4 - - Kno bo
t.,
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AASTRCN
I~ CORPORATION

9 Autry
Irvine. CA 92718
(7 14) 458-7 277

MODEl VS·50M

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABLE.

SPECIAL FEATURES ,mO'.'NCE SPECIFICATIONS
• SOliDSTATE ELECTflONICAW' REGUl..ATEO • INPlIT VOLTAGE: 105-1 25 VN;
• FOLD-8ACK CURRENT UMITIHGPlOIeCts Power Supply • OUTPlIT VOLTAGE: 13.8 VDC t 0.05 volts

from excessive currenl & clJolltinuoos shorte<I outpll1 (Internally Adjustable: 11-15 VOC)
• CROWBAR OVER VOLTAGEPftOTECTIQH on all Models • RIPPLE less than 5mv peak to peak (lull load &

nt.pt R&-3A. RS-U. Rs-sA. RS-4l, 8S·51. low Une)
• MAINTAIN REGULATION & LOW RIPPLE al low Une Input • All units available in 220 VPi; input vcnece

Voltage (except for SL·11A)
• HEAVY DUTY HEAT SINK. CHASSISMOUNT FUSE
• THREE CONDUCTOR POWER CORD except lor AS·3A
• ONE YEAA WARRANTY. MADe INU.S.A.

18
27
46

11

Sh'pp,",
Wl[lbl.j

16
38
50
so
16
38
50
eo

6
7

U I"III
WI. Ilh.1

4
5
7,
10
11
13
13
18
27
46

S",,,,,,
Wt Il bl..l

U i,,111
WI. llh .)

13

Sizi [JNI
H-W -D

4 3'h x 6%xl'lO

5 3'h x 6'1, x 7'10

ICS' Size (INI
[Amps] Hx Wx 0

12 5'4 x 19 x 8'1.
35 5'1. x 19 x 12'h
50 5'10 x 19 x 12'h
55 7 x 19 x 12'h

12 5110 x 19 x 8'4
35 5'4 x 19 x 12'h
50 5'.10 x 19 x 12'h
55 7 x 19x 12 'h

lU' Sin 1111
IA.,.) l x_ xl

3 3 x 4%x 5%
4 3'110 x 6y" x 9
5 3'h x 6'10 x 7'1.
7 3".., x 6'h x 9
7 4 x 7'h x 10>,4
10 4 x 7'h x 10'4
12 ee x ax s
12 4 x 7'h x 10ll.
20 5x9x 10l'>
35 s x 11 x 11
50 6 x13>,4x11

ICS ' Sinlll)
IA. , .) I xW xl

12 4"., x8 x9

20 5 x9 x10v"
35 s x 11 x 11
so e x 13'110 x 11

11

ICS·
(Allpl)

c.r... ContlnUlMIl
MODEL Gllr Blact Oul., (h llli

• LOW PROFILE POWER SUPPLY
Sl·11A •• 7

• 19" RACK MOUNT POWER SUPPLIES
ConUnuou.

MODEl Duly lAmp.)
RM·12A 9
RM·J5A 25
RM ·50A 37
RM·GOA 50

• Separate Volt and Amp Meters
RM-12M 9
RM-35M 25
RM -SOM 37
AM -GOM 50

CllIIl inuDllI ICS· Silt [IN)
MODEL Duly [Ampsl (Allpsl II • W• 0

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS4l 3
RS-5l 4

CoIn CHIIIIH'
MOIEL '0' .... Itt, (A."I

RS-JA • 2.5
....A • • 3
RS-SA • 4
RS-7A • • 5
RS-7B • • 5
RS-l0A • • 7.5
AS-12A • • ,
FI$·12B • ,
RS-20A • • t6
RS-35A • • 25
RS-50A • 37

tHIl.....
MODEL lit, (A. " I

• Swit:hat* YOIt and Amp meter
RS-12M ,

• 5ep<wate volt and Amp meters
RS-20" t6
RS-35" 25
RS-"'" 37

MODEL RS·7A

RS-A SERIES

MODEL RS..J5M

RS·M SERIES

RM SERIES "IlOEL""·35"

Sl SE

RS-l SERIES

VS·M AND VRM·M SERIES • Separate \11)11 alld Amp Meters. Output Voltage adjustable from 2-15 volts . Current limit adjustable from 1.5 amps
to Full Load

Coin C..ti...._ ICS' SiulIN) Ul"il l

'0' ,... 011, (A.,_I A.,. I xWxl WI. Ilh.1
• • 5 7 s x 7"., x 10'" 10
• • 7.5 10 4 x 71ft x 10"" 12
• • , 12 4'hx8x 9 13
• • 16 20 5 x 9 x10'h 18

CIRCLE 16 ON RUOER SERVICt CARD

MDDEl
RS-7S
RS-IOS
RS-12S
RS·20S

c..l1l.... ICS" SinllNI nl"lnl
MODEL D.ty (A."I IA.,_) NxWxO WI. Ilh.1

@13.8VOC @10VDC @5VOC @13.8V
YS- t2M , 5 2 12 ewx ex a 13
VS-2OM 16 , 4 20 5x9x l0'>'1 20
VS-35M 25 15 7 35 5x 11x 11 29
VS-... 37 22 10 '" 6 x 13"10 x 11 46

• lJal"iable rack mount power supplies
VllM-35" 25 15 7 35 5'10 x 19 x 121; 38

MODEL YS-35M - .... 37 22 10 '" 5'110 x 19 x 12VJ so

RS-S SERIES • Buih in speaker

"1C5-lntermitlef1t Communication Service (5O'ft Outy Cycle 5min. on 5 min. off)



TX/R X
ATU

Figure 6. nl~ finished product.

Parts List
e 250 pF variable capadlor (see le~l

L B & W....gortype3047
Wn PVC $lra'ldecl hook-iJP wire

(Raciio Shad< 278-1218 Of Sin'iIat)

Coaxjal leedline RG 58 (161eel used on prolOfype)

8 12-way 2 amppoIyIhene
lerminal lllocks

1 Wood base 12' l 8' lll2"
1 vetcer WOO(! w ppoft

23' l 0.8' l O.8·
4 Wood spiral supports

30' l 518' l 1/4'
Perspel 4'l4'l 3l16,'
3' diameter 1nsIn.men1knob plus 11.' shall coupler

plus 1/.4' iosUaled shall (and sloW motion drive,
I required)

only required fo r use on the 80 mete r
CW band. but there seems to be no reason
why it should not be used on 40. 20 and 10
meters <using a 6-ln· foo t-long counter­
po ise on 20 meters ) as in the o rig ina l
W3EDP des ign. Thi s could be done by
tapping the co il L from the top. and mov­
ing the coaxial fccdlinc tap. A convenient
method wou ld be to make 3-pin plug- in
co ils. T he sma lle r high er f req ue ncy
coils could be made of 16- or 14-gauge
self-suppo rting tinned or silver-plated wire.
Al te rnative ly, the ex ist ing B & W coil
could be switched using a ceramic switch.

There is mueh for the experimenter to try.

Alter-na tive Ideas For the Experimenter­

A couple of variations are worth men­
tioning:

L The height of the spiral antenna wind­
ing can be increased by lengthening the
vertica l support section between the per­
spex plate and the wood base.

2. No doubt the antenna could be used in
a ton. on a nat roof. or other outdoor site,
and wea therizing the device would be nec­
essary, and Land C sealed in a su itable
box.

Conclusion

The com pressed W 3EDP proto type
proved to be a very effective restricted
space antenna. As a monoband 80 meter
antenna. during spas mod ic operating peri­
ods, it has been possible to work all over
West. Eas t. North and So uthern Europe
from a QTH in the south of England. Oper­
ating has been restricted to between 0415
and 0530 GMT. when conditions are not at
their best. No attempt has been mad e to
work during the nightt ime OX hours-the
writer has reached an age when he prefers
his bed. II

NEW DSP AUDIO PROCESSOR

From JPS
OATA filter centered at 2200 Hz.
All filters all operate in real time ,
so they can be used for Break-in

CW, AMTOR, PACfOR and ARQ
modes. Note: noise reduction by
adapt ive peaking reduces no ise by

dynamically reducing the band­
width and is not effective against
impul se-type noise. Only the NIR·
to uses spect ral subtraction to
eliminate impulse noises as well
as atmospheric noise, while r e­
taining the full aud io bandwidth.

NRF-7
Only: $249.95

The NIR· I0, the standard in nsp Noise Reduction, still only $349.95.
For eliminating carriers & other tones, the NF·60, still only $149.95.

The new NRF·7 is a medium priced
DSP product whieh provides great
flexibility in audio processing .
Modes available include atmos­
pheric (wh ite) noise reduction
through adaptive peaking; spectral
multi-tone notch filtering; notch &
peak combined; wide (2100 Hz)
and narrow (I 500 Hz) SSB filters,
with and without spectral notch;
wide (500 Hz) and narrow (200
Hz) CW filters with selectable cen­
ter frequency; and a 500 Hz wide

JPS Communications, Inc.
P.O. Box srtsr Raleigh, NC 27624

TOll FREE ORDER LINE 1-800-533-38 19
Technical Info 1-919-790-1048 FAX 1-919·790-1456
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SHORTWAV E RECEIVERS

STOCKEO

Call for Great Prices!

Radios for Business,
Gov't, z-way, etc.
Stocked & Serviced,

o
ICOM
~AutQDatcb

Pak:l'les Ielephor'oa cab In:m 'fO'JI
ra<jo 10 phone Ine_ Greal lQr mak·
rig and receI .ioog phone cats
1Whete Itlere are no phone lines.
5mp1e to use. Write Of fall lor
nqulres.
Simple x, semk!uplex, lui dUplex,
CES & CSI Models stocked: 5 0 1·
50 . PPV. CS700'800'900 etc. Our
$lIlViee lab will wire in systems lor
you If requested.

Save money on batteries.
Ask for Special Prices.

For the best buys In town call:
212·925-7000

Los Precios .... Balas en Nuev. York

WE SHIP WORLDWIDE!
Export orders expedited.

1C-R71.... RnA, RlOll, R7OOOA, R1100A, R9OOOA,
1C-725, na. 729, 735, n7, 76S, 781.IC229H,
IC32JOA, lC901A, GPS Receiwr: GP·22

I"""~O I HElL
~ ,........... , EQUIPMENT
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-. ---- r. ,

JRC Short-wave radios
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MIRAGElRFC Amplifiers
ASTAON POWER SUPPLIES
Belden Wire & Cable, Int'l Wire

OPTO KEY ERS STOCKED
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BALUN S LOW PASS FILTERS
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Satellite telephone in suitcase
for worldwide use. WRITE.
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Number 7 on your Feedback card

Distributed Capacity

Twisted Loop
An indoor 40 meter antenna for five bucks.

by Jim McLelland WASQBU

1/2 Turn Twist

300 Ohm Li ne
To Balun & Tuner

Figure J. Tile Distributed Capacity Twisted Loop / /8 wUI'e cmtem w stands five feet high,
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Description

Referring to the schematic (Figure 1) will
probably tell you all you need to k now.
Since this is an experimental antenna that I
am continuing to adapt to different situations
and band s (1 60 meters is in the works ),
many cons tructio n det ail s are left to the
builder.

The OCTL is a 15 '7" equilateral triangle
made from 300 o h m T V lead -in (Radio
Shack 15-11 53); this is the narrower 5116"
variety. Spacing affects the dime nsions so
stay with thi s type of lead-in. Tbe resonant
freq uency can be lowered by making the
open stub longer, With no stub, the antenna
resonates at 7.250 MHz. and with a r stub.
it resonates al 7.0 50 MHz. I use a I" stub
and a tuner to go anywhere I want on the
band. I also use the same low-loss twin-lead
into the balun on my tuner- which I strong­
ly recommend because the bandwidth is less
than 100kHz.

The DCTL has an impedance of 5.5 o hms
and matching to 300 oh m line is accom­
plished wi th a 27 · 112" shorted stub across
the feedline at the antenna. This is known as
a " hairpin match" and adds some inductance
to the an tenna and lowers the resonant fre­
quency. With a 50 ohm system (see ' l uning
and Experimenting"). the hairpi n stub is
shorter and the refore the antenna requires a
longer open tuning st ub (capacitance ) 10
make up for the loss in inductance.

A very importan t point that must not be
overloo ked is that the loop has a half-turn
(wist in it. This means that the feedlinc is not
only co nnected to opposite ends of the loop
but also to opposite sides. To be sure you are
doing this right. use an ohmmeter to check
for 110 continuity befo re you hook up the
shoned stub and feedline. This lets the insu­
latio n act as a high quality capaci tor betwee n
the antenna legs. which lowers it's resonant
frequcncy. With this system, approximately
118 wavelength acts like a half-wavelength
system. 1be open stub just adds a little more
capacity to the open opposite ends of the an­
tenna so it can be tuned across the band.

Co ns truction and Insteuauon

To make this antenna work properly. so l­
der a ll connections and insulate we ll wi th

Loop - 15' 7 l /r

Shorted Stub - 27 1/2-

to-find pans. simple 10 adju st. and work rea­
sonably well.

The following project constructs a Ilexi­
ble loop style antenna that hangs up almost
anywhere (I drupe it from my boo kcase) and
ca n wo rk all over the We st ern U.S. and
Hawaii on 40 after the higher bands have
closed up. Moreover. I hear some OX and I
can null ou t (down 30 dB) broadcast stations
by rotating the DCTL on a camera tripod . II
is qu iet to boot! Interested ? Read on! Or bet­
ter yet. spend SS and. an hou r of your time
and build one yourself.

l a m one of those unfortunate hams who
lives in a neighborhood which does not al­

low visable outdoor antennas. To make mat­
tcrs worse. the HF bands continue to dererio­
rute. and I have found it increasing ly diffi­
cult 10 communicate after dark without a dc­
ce nt 40 meter anten na. T herefore. I had to
find a solution: The Distributed Capacity
Twisted Loo p. The DCfL was designed for
indoor and portable use on the lower high
freque ncy band s. T he req uireme nts were:
The antenna had to bc small. cheap (less
than $5). easy to build. constructed of easy-



electrical tape and shrink tubing. Measure
very carefully, remembering that an extra r
can put you clear out of the band. Hang as
an equi lateral tria ngle with the apex and
feedli ne down, staying away from meta l
suc h as housewiring, ve nts, down spouts,
flashing. rain gutters, and windowsills. Las t­
ly, do not use staples to ho ld the thing in
place. As a safety note, "member that loops
have high voltages and high currents. There­
[are, don't let anyone (including dogs, cats,
kids, or the XYL Jtouch it. I' ve used it with a
100 watt rig wit h no smoke o r sparks yet,
but I'd still be very careful.

Thnlng and Experimenting

If you only have an an tenna tuner, balun
and SWR bridge, build the DCTL as de­
scribed, tune it for I :I SWR using low Pew­
er (I fried my internal balun by not doing
this), and look for a QSO. As a side note, an
external balun is better than the small inter­
nal units most tuners have. Another good al­
te rnative is to put RF beads or two o f the
clip-on RF forms Radio Shack sells on the

coax leading to the rig . Any ground wires
the n go only to the rig, leaving the tuner iso­
lated.

If you want to play a little, here 's some
more information : I used an MFJ Antenna
Bridge for all my initia l measure ments. A
longer o pen stub lowers the resonant fre­
quency, a lo nger shorted stub raise s the
impedance and lowers the frequency, and
the shape affects everything somewhat. If
you want to use SO ohm coax directly, use an
open stub of 9", a shorted stub of 8-Ur, and
cl ip 1/4" pieces off the o pen stub until mini­
mum SWR is centered where you want it.
You should also coil some coax at the feed
point to make a balun (o r use one of Rad io
Shack.'s cute litt le forms that I mentioned
earlier, winding t(). IS tu rns of RG-174 on
them). Actually, however, I can't tell the dif­
ference with or without the balun. Theoreti­
cally, the null point on one side of the loop
disappears but there is so much pattern dis­
tortion inside a house that it really doesn't
see m to ma ke any d ifference . Re me mb er
that if you want to use this antenna without a

tuner, its bandwidth is only about tOO kHz.
If you have a tube rig with a pi-network and
a balun, it's no problem, but the new solid­
state rigs are another story.

Field Tests
The first station I worked was ncar Seat­

tle, about 1,000 miles away. Signals were
good (7 -9) on both ends and the op could
hardly believe that my antenna was only S'
high. The next guy was in Salt Lake-same
story, Later the same evening I worked a sta­
tion in Hawaii-he kept saying, "You've got
what kind of antenna?" The signals were nOI
very strong but they were qui te readable, ex­
cept fo r the Pe nnsylvan ia sta tion that
couldn' t hear ei ther of us and kept calli ng
CQ,

As a final note, if you can carefully rotate
the antenna, you can really null out broad­
cast stations. While holding it over my head
and rotating it (good thing nobody saw me
doing this), I cou ld reduce a 2019 broadcast
sta tion to 57. I think I' ve got so meth ing
here, folks. iii

MORSE CODE MUSIC!
S ENSATIONA L t(EW WAY TO L EARN
CODE-Do Aeroblh , Sing, Jog, o r Drive
whi le learning coder A fun & easy way to
learn or retain Morse Code ski llS. Now the
secret is yours with this amazing syncronlzed
breakthrough! Great tor Novice, Technician
or the classroom. Order.

"'THE RHYTIlM Of m E CO DE"
Version 2 cassette today!

Send $9,95 end _ .. pay",. 51""", '11"'-'

KAWA RECORDS
P.O. Bo x 3 19-ST

Weymouth, MA 02188
Check 0' money crcer on~ _ We ship all orders wtthin 5 OiJ'(S.

Ovefseas cease alId $2,00 10, air mall.
1M resJllenlSalld 5'4 saes tax.

CIRCl£ 2 ON REAOER SERVICE CARDClIICUi 222 ON RUDER SVlVICE CARD

Chassis Kits Rack Shelves

cabinet Kits Rack Equipment cabinets

Assembled cabinets Antenna Grounding Kils

Slope Box Kils TowerMOl.I'Ited BoxKits
UHF & VHF Antema Dipole Hangers
Power Divider Kits Other enclosures

Smal sheets AlLminum and Brass

~~"i~~
O'Iartes Byers K3IWK

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

Be'-' fPM Ind ll:30PM EST. E-.
' OIltrlbulorship AVI ,IIble'

FREE

SAMPLE lila
COpy! ••

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
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Also: EartyTV, Ham Equip.. BooQ,
TM8grsph, 4('" & SO' . Raclios & mor• .•.

F,...»worcI ad N ch month. Don't m i•• out!
1-Year: $2U15 ($44.85 by 1st Clu . )

6-Month Tri.l- $16.85. Foreign _Write.
A.R.C., P.O, Box 802.£8, Clrlisle, MA 01741

Or CIII: (5081371-0512 •
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• 1 Hertz Reso!l,It:ion
• Senaitivity 50 mv RMS
• Input Protected
• Run. from 9V bItIety
• Product of USA
• PCB and all parts included
• 1 Hz resolution to 75 MHZ with 4 112 or 8 digits
• D isplay portion m ay be detached
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~bIedand Tested • •• __ •••••• • ••• • eg,8l1
4 Oigil Add-on Kit A0418 digits lotaI) .". ' 1 ..8l1
$hipping &. Handling •••• __ • • ••• • • • • _ . 4.lIO
MD' II-del,ts add 5'Ilo ..1eI tu

Experimenters
HF FREQUENCY COUNTER

$49.95

TO Order Call :

....., •• • EJlQINURllIG
'IttiiiIItI 14102 BROWN ROAD

SMITHSBURG, MD 21783
(3011 416-0661 FAX (3011416-0983
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Townsend Electronics, Inc,

THE WORLD'S BEST
In Mm ndio boob .nd pu blie-tion.

Z8 p-ee ulalog St.DO
O ..IA4. USA $1.08

1·119.594-)661

Townsend Electronics, Inc,
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C.M. Howes Ki ts
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H.F. Amateur EquIpment

800-234-8458
739309

~~
Your One-Slop Shopping
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Aelerence Manuals, Shortwave Handbooks
AAAL Books. Antenna Handbooks, UHFNHF,

Books For Beginners, Code Tapes and
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Don't Delay- Calt Today
Our Ofder department is jusl a phone call away• -~ .. -

II!IiIII

Uncle Wayne's Bookshelf

(

73 Amateur Radio Today· September, 1993 ZT



Evolution of an Antenna
Build a new version of the classic "Lazy H" antenna.

by Sidney Rexford W2TBZ

......+

without a tuner. To prevent radiat ion from
the coax braid . a I : I balun should be used.
A W20U balun was used on this antenna.
Ferrite core baluns were also used success­
fully. The use of air core baluns proved dis­
appointing and they are not recommended.
Construct ion details are sho wn in Figure 3.
and dimensions for the loops and the phasing
lines are shown in Table I. As long as the
termination (ends) of the ladderline or ribbon
phasing lines are mechanically constructed
so thai flexing is distri buted over at least a
foo t. the li nes can be lefl to swing in the
breeze.

This is a sing le-band antenna. and it is
bidirectional. For the 40. 17.20 and 15 me­
ter bands rotation to provide full directional
coverage would be a real challenge. bUI for
10 and 12 meters. a rotatable fra mework is
feasible.

While the theoretical gain of this array is
about 3 dB over a dipole . on-the-air results
are better. The antenna is a lower angle radi o
aror than the dipole at the same maximum
height and. in the tradition o f the " Lazy H: '
it does a fine job in OX contacts. Radiation
patterns fo r the " Lazy H" can be found in
just about any antenna handbook . but fo r
those who do not have o ne handy. I have in·
el uded a c o m puter readuu t prepared by
WA4HTR (now a Silent Key) and W4TDI .
us ing the W7EL ELNEC program (Figures
4A and 4B).

Good luck to anyone who builds one of
these antennas. I will be glad to answer any
que stio ns yo u may have . j ust include an
SASE (RFO I. Bo x 583. Colton NY 13625).
And. if you have the space 10 build one for
40 or 80 meters. I would appreciate a report
on the results. Fortune has never smiled on
me- I have ne ver had su ffi ci ent height to
construct one of these. iii

......+

mine the length of the elements have been
altered and the current formula for the over­
all length of the loops is now 1005 divided
by the frequency in MHz. This is the sian­
dard formula used in determining the overall
dimension of full -wave loops.

O bviously. the feed system used in the
original "Lazy H" antenna is no longer prac­
tical to feed the new loops. The old phasing
lines and the tuned feede r were located high
in the air and were difficult to work with . A
newer and more modem feed system is nec­
essary. If the loops are opened in the center
of the bottom of the loop. and you check the
radiation resistance. you wilt find thai it is
100 to 130 ohms. depending on height and
ground conductivity under the loops. Tbese
points on the loops must be fed in phase and
wi th equal voltages to come up with a work­
ing antenna. The most diffi cult part of the
problem is in choosing the manner in which
this is don e.

A half-wave length piece of transmission
line of any ty pe will act as a I: I tran sformer
and reflect the terminat ing impedance at
both ends. so a hal f-wavelength of transmis­
sion line (any transmission tine) attached to
the loops will appear to have an impedance
equal 10 the impedance o f the loop itself. A
litt le experiment ing wi th various types o f
lines det ermined that either standard 300
ohm ribbon or 450 ohm ladderline worked
best. Coax was tried. but unle ss a I: I balun
was u sed at each loop . ra d iat ion from
the brai d became a problem. The ribbon
o r la dderli ne was se lf-cance li ng and did
not presen t any di sto rtion of the anten na
pattern.

A half-wavelength line from the center of
each loop. brought together and fastened in
parallel so that rhe loops are fed in phase.
provides an impedance of 50 to 60 ohms.
and a 50 ohm coax
feed from antenna to
hamshack will give
an e xce ll ent matc h

N ot much is new in the des ign o f amen­
nas. and most of the new can be traced

to the old. After all . almost 100 years of an­
tenna experimentation has exhausted most
of the configurations imaginable. The amen­
na described in this ankle is a case in point.
Basically. this antenna is a "l azy H: ' a vin­
tage workhorse which has an impeccable
repu tation as a stellar performer.

Let's rev iew the old be fore going o n to
the newer version. The classic "Lazy H" is
shown in Figure I. It consisted of fou r half­
wave radiat ing c leme nts , two side by side
over two more also side by side. with all
four clements fed in phase. The array's gain
will vary as the spacing between the upper
and lower elements is varied from a half
wave length to a quarter wavelength. with
the greater spacing giving slightly more gai n
than the lesser spac ing . In pract ice . fe w
hams could get suffi cient height while erect­
ing their antennas to make much more than
quarter-wave spaci ng practical. so the evolu­
tion of this new version is based on quarter­
waveleng th spacing. By remo vin g the old
feed system and leaving just the radiating
portions of the antenna. we find that j ust the
four half-wave elements shown in Figure 2A
will do the job.

In e lectrical circui ts (a nd antennas arc no
exception ). when IWO points exist with the
same polari ty and phase relationships. these
two points can be connected together. The
e nds of both the upper and lower pai rs o f
half-wavelength radiating el ements fit this
condi tion. so the ends of the lo wer ha lf­
wave elements can be bent up and those of
I~ upper ha lf-wave elements bent down to
meet. They are then fastened together. This
for ms two loo ps separated by a q ua rte r
wave. as shown in Figure 2B.

Our antenna now has become two quad
loops in phase and will be treated as such. It
is important to realize that the end effects
taken int o co nsideration in the orig in al
" Lazy H" ante nna computations to det er-

(0)

+

(. )

+

Figure 2. Evolution to two full -.....QI·e loops.Figure J. The classic La:;)' H antenna.
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1:1 Balun ~

300 Ohm
Ribbon

o r ~.

450 Ohm
l adder Line 50 Ohm

Coax To
Shack

Figure 3. Construction ofphased loops.
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Table I. Dimensions for the seclimu ofthe loops and phasing lines.

40m
20m
17m
15m
18m

)J,

34.9 It.
17.6 ft .
13.9 ft .
11 .8 ft.

8.67 fl.

)J8

17 ,5 It.
8.8 ft.
6.9 ft.
5.9 fl .
4,33 fl .

30011 Ribbon
53.3 ft.
27.0 ft.
21,2 ft.
18.1 ft.
13.2 ft.

450'1 Ladderline
62.2 II.
31.2 II.
25.2 It
21.97 ft.
15.33 ft.

Figu re 4. Radiation pa ttern s. Max gain:
11.095 d Bi @ 18.1 MHz (typ i ca/).
Impedance (per loop }: 133.404 + jO.040 (us­
ing W7EL ELNEC). Band width: 500 -3dB.
6S'to ns-.

To order, send check or money order for $49.95 +

$8,50 for shipping, along with your shipping address
and telephone number to:

Joe Brancato
THE HAM CONTACT
P.O. Box 3624. Dept. 73
Long Beach. CA 90803.

CA Residents AOd 8 1/4% Sales Tax
II you wish fTIOfe informatiOn please send a SASE '0 the above
A<klress, For COD orders. call (310) 433-5860. outside 01CA
cal (BOO) 933-HAM4 and leave a message.

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr gel-eell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

Hrs at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, CRP, or HF mobiles such as the KENWOOD TS-50
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in B hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg­
ing circuit 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 tights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

CIRCLE 3114 ON REAOER SERVICE CARD
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Numbet' 9 on your F..cback CIIrd

Add Remote-Base Capability

to ANY Repeater!
Bargain bells 'n' whistles.

by Klaus Spies WB9YBM

Ho me-brewed a nd low-bu d get re ­
peaters sha re a commo n prob lem:

lack of bells ' n' whistles. Here 's an easy
project that will give you remote-base ca­
pab ilit y wh ile kcepi n g you r repeate r
home-brewed, andlor low-budget.

Havi ng worked so me " roofto p DX"
with my HT at the local repeater sue . J felt
working OX on 10m FM would be en­
hanccd if it could be worked from such a
good site. That lead to the de velopment of
the schematic shown in Figure I.

When the squelch signal of the repeater
receiver goes positive, both the repeater

tran smitter ' s PTf and the remote base
trans mitter's PTT are enabled throu gh
U IA and U2A. Then U3A, through two
elect ronic switches (U4A & B), disables
both the squelch signal and aud io of the
remote base receiver to avoid feedback.

When the squelch signal of the remote
base receiver goes posit ive, the P1T o f the
remote base transmitt er is disab led
through U2A and U3B, while enabling the
repeater's transminer through UIA.

Since the FCC requires that you listen
to a frequency before transmitting, sepa­
rate on and off functions are available for

both the transmit and receiver sections of
the remote base. These on/o ff fun ctions
can be tied directly into whatever DTMF
decoder is currently avai lable on the re­
peater.

Squelch signals should already be pre·
sent in the repeater. For this circui t (de­
pend ing on the type transceiver used as
remote base ), signal condition ing may be
required (see Reference I). Thi s can be
done with a single IC. If a margin of safety
is desired in the transmitter, a very simple
tim e-out timer can also be added (see
Refe ren ce 2 ), a s c a n a " ha ng" timer
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Figure J. Schematicfor remote-base add-Oil / or repeaters.
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Fig"" 2. PC board pattern and parts placement diagram.

(see Reference 3 ).
S ince a repeater and a remote base deal

with high RF energy, circuit construction
should have appro priate safeguards: by­
passing o n all tnpuvourpn leads. as a min­
imum. If installed in the repeater cabinet
inside a shie lded control sectio n, no other
shielding sho uld be nccessary. If thi s isn 't
the case. install the circuit in a metal box
connected to power supply ground. iii

Move Up InClass with

CO
Books and Code Courses

Refe rences:
I. " Mid land 13-509 Modifications:' 73

Amateur Radio, pg. 27, December 1988.

2. P1T TIme-Out. "C irc uits:' 73 Ama­
((Our Radio, pg. 82, Augu st 1990.

3. End in g Tran smitter C hatter, " C ir­
cuits," 73 Amateur Rad io Today . pg. 27.
February 199 1.

Supply Connections

4071
4081
4069
4016

+12V
Pin 14
Pin 14
Pin 14
Pin 14

Ground
Pin 7
Pin 7
Pin 7
Pin 7

Upgrade your ticket with Ameco's help.

f« Ttst Manuals ccotem all the latest, official
FCCNEC test questions with answers,
Plus. easy-to-understand discussion 01
each correct answer. Excellent preparaton
for all classes of amateur exams.
Havile Oass C al. #27-01 .'. SUS
Hawile Ooss Theory Course Cal. #23-0 1 $6.95
Tedmic:ian Class C at. #28-01 SS.9S
Codeless TedlnKian (lass C a l #78-0 1 ". S9.9S
General Class Cal. #12-01 ". SUS
Advanced Cass Cal. #26-0 1 " , SUS
Extra Oass Cal. #: 17-01 ... SS.9S

" 'ith our help, learning code is easy,

You can find AMECO books and tapes
al vour local amateur radio dealer.•

Code Caurse for the PC for IBM PCrxT/AT 01 corcarce USer t"Emdly, random characters
send iext fron eXlernal data files, QUIZ sess.oos. all at arty speed and ~l)r1e Includes Code
learning bed< (Spec,1y 5-114' or 3·1/2' disk) Cal. # 107-PC .... S19.95

AMECO CORPORATION
224 East Second Street • MIneola. NY 1150 I
Tel: 15 16} 741 ·5030 • Fax: 1516} 741 ·5031

All cecoccrs avasao e ca-ecuv please add $2 75 lor S &. H.
Please wue or cal l for complete catalog and crce 1'51

-...._- -~-. .

Amec:o Code Courses on cassette tapes to help you
prepare for the code test at the nextrevel.

Nowile (nrse (O·8WPMj Cal. # 100-T ... SS.9S
Senior Course (O· 18WPMj 2 tapes

Cal. #1 0 1-T. SI0.9S
AdvoMN (ourse (8·18WPM) Cat #103-T SS.9S
Extra (lass (ourse (t3.22WPM) C al. # 104-T SS.9S
General QSO (ourse C a l. #105-0 T. SUS
Exira QSO Course C al. #1 06-0 T... S5.95

Parts List
Item Quantity Reference Part

A1 , R2, A3,
1 6 A4,R5, A6 10k
2 1 U1 4071
3 1 U2 4081
4 1 U3 4069
5 1 U4 4016

Parts are available from Digi-Key Electron­
ics, Thief Aiver Falls MN.

Drilled and etched PC boards are available
from FA A Ci rcu its. 18N640 Field CI.,
Dundee IL 60118, for $4 plus $1 .50 S & H.

Notes :
1. Pull-down resistors on control inputs en­
sure default modes are of!, to a'lOid inter­
ference !rom ltte remote base.

2. AlllCs are 14-pin packages.

CIRCLE 29 ON READER SERVICE CARD
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NurnbIf l Oon yow Feedbeelt c.rd

DSP: The Whole Truth
Everything you ever wanted to know about digital signal processing. "

"but were afraid to ask.
by Ed Doubek N9RF

Figure I. The hardware configuration ofa Iypical Digital Sigllal Processing device.

typical sampling rate is at least two times
the highest audio frequency to be processed.
The NYQU IST rate is normally used since
at this sampling rate the processor speed
can be min imized and the distortion is mini ­
mal. The NYQUIST rate of sampling for a
3 kHz maximum tran smiued audio frequen­
cy turns out to be 6 kHz.

In addi tion to the hardware, software is
requi red to define the modification to be
performed on the audio sample. The soft­
ware is in fact the most variable part of the
DSP system and causes the biggest varia­
tion in the DSP performance of the sys tem.
Norma lly o ne of two me thods is used to
program the processing. In the first case, an
algori thm ( formula) is used to process the
sig na l and to generate the correction re ­
quired to improve the aud io. The second
method is to look up the sampled audio in a
table. then correct the audio based on what
the table shows. In some cases. a combi na­
tion of the two methods is used to correct
the audio . Keep in mind that the more so­
phisticated the technique used, the more in­
structions per sample are requi red, and con­
sequently the more expensive the software
and the higher-speed hardw are required to
do the processing.

Features

Some DSP uni ts are on ly sui tabl e fo r
eliminating heterodynes. Other units simply
provide bandpass characteristics. The best
sys tems e mploy an additional feature which
provides a noise reduction mode as wel l as
getting rid of white noise and pink noise .
When pu rchasing a DSP uni t, make sure the
fro nt panel gives you several modes of op­
eration as well. If the mode switch provided
is limited to just CW or SSB. it is probable
the unit has eithe r no noise reduction fea­
ture or one not adequately implemented.

Test Setup

Figure 2 shows the test arrangement that
was used to determine what a DSP system
can do to improve the qual ity of the audio
and the intelligibili ty. Thi s same lest se tup
wa s al s o incorporated in a system to
demonstrate the audio DSP technique to p0­

lice departments. A cassette tape of good
quality was mi xed wi th a variab le noi se
souree to gradually reduce the intelligibility
of the recording. the n a co mparison was
made by swi tching in a J PS (NIR-IO) OSP

e'
Audio

O-A
Co rt

Design or DSP Units

Figure I sho ws the hardware config ura­
tion of a typical Digital Signal Processing
device . The hardware consists of an analog­
to-digital converter that takes analog audio
output of the receiver and converts it to a
d igita l representation of the audio. The au­
dio is processed in digital form and then
converted back to an ana log form with a
digital-to-analog con verte r. It can then be
amplified by a conventional audio amplifier
and passed along to a speaker. After this
processing , the final audi o that is heard
from the speaker can either be nearly iden­
tical to the original audio or it can be mod i­
fied (corrected/improved) in the process ing
opera tion by removing unwanted distortion
or noise from the audio signal. For narrow­
band (communication) audio, a micropro­
cessor operating at 30 to 40 MHz is typical­
ly used to enable seve ral computations to
be performed on each audio sample. T he

ting ready to part with your hard-earned
cash for a new station accessory.

, nve e,
Spea kAmplifie r

;0

Tape Player Mixer Equa lizer OSP Equalizer
SP~ke

Allenu.tor Noise Gen.
.

Memory

Designing Digital Processing into sever­
al police communica tion systems over

the last few years produced some definite
improvements in the q uality of these sys­
tems. Applying the DSP princi ples 10 the
reissuing of old recordings when they were
released as compact discs has also helped to
pro vide the q uality the CD is noted fo r.
This article will give you some insight into
what the DSP systems can and cannot do.
and will also suggest some low-cost mod i­
fications which can he lp to impro ve the
q uality of DSP-enhanced reception when
used in amateur radio.

Digital Signal Processing see ms to have
take n th e amat eur rad io co mmunity by
storm. Man y amateurs are not on ly aski ng
how it works but how well it works. Manu­
facturers are rushing to provide this feature
in new equipment so they can take advan­
tage of this new -found miracle cure.

This article will give you a better insight
into the working of a typical DSP system
and will also provide a list of questions to
ask yoursel f or a vendor when you are get-

Aud
In

A -O
Converter

F,gll" 2. Test method.
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Figure 3. Minimal analog imp/emelltation. Figure 4. Note. Eacli equa lizer IS half of the stereo lUlU.
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FIgure 5. Equalizer curve.
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un it. When compared with the bandpass
mode. the NIR (noise interference reduc­
tion ) mode provides so me rather dramatic
results on voice signals. Improvements of
between 6 to JO dB have resulted. depend­
ing on the particular voice characteristic be­
ing processed. In most cases, a complete reo
moval of all heterodynes is accompli shed.
The results in the noise reduction mode are
not quite as good on CW because s low­
speed CW looks like interference and gets
completely removed. Above about 10 wpm
CW can be processed with reasonable re­
s ults . Ho we ve r. the bandpass filtering
modes greatl y improve the CW mode be­
cause of the none xist ent rin ging . Norm al
CW filters in a receiver usually introduce
ringing and othcr d istortion whcn set to nar­
row passband .

OSp's most dramat ic feature is its abili ty
to completely eliminate (to the tun e of 40
or more dB) any combination of co nstant or
slowly-keyed heterodynes. In many units. a
signal lasting for three rns or so in the NF
mode is considered by the software to be a
heterodyne and is removed . When in the
NIR mode. a suddenly-appearing tone is re­
moved after approximately 300 ms.

Can DSP He Improved?

Yes. OSP can be improved. One of the
problems that OSP exhibi ts is that as the
a mo unt of OSP act ion is inc rea sed. the
amount of harmonic distortion of the lower
frequencies bei ng processed increases as
well . resulting in a loss of inte tlig tbifity.
When copying a heavily-accented voice sig­
nal. the OSP signal is even harder to under­
stand. It has been shown that this distortion
can be signi ficantly removed by a change in
the algori thm used by the processor. or by
using an analog filter. as shown in Figure 3.
Using a very so phisticated algorithm may
require a faste r microprocessor.

Another problem with OSP resu lts fro m
highly processed audio in the transmitter.
Many non-OS P transmitter aud io proces­
sors result in an increase in the harmonic
distortion of the audio in the area of I kHz.
This causes a loss of intelligibili ty at the rc­
cei vcr, es pecially when heavy OSP is ap­
pl ied to the received audio. In the case of
heavily clipped FM audio result ing from
so me ty pes o f deviation control, the re­
ccivcd audio may be almost impossible to
understand when combi ned with an excited
operator. a time of audio stress caused by
a n eme rgency. o r when working a new
country.

The Best Answer

In Figure 4 , a d ual-section seven-. 10- or

15 -band equali zer can be used to remo ve
the aud io response in the area o f 800 to
1700 Hz. When one section o f this filter is
used to limit this band of frequencies ahead
of the OSP unit and a second bandpass fil­
ter is used after the OSP unit. the improve­
ment is dramatic and can almost double the
effectiveness of the OSP system. When us­
ing this dual-band equalization. much o f the
d istortion generated in the transmitter audio
processor and received noise never enters
the OSP unit and is never processed.

T he second section of the equalizer is
placcd after the OSP unit and helps to im­
prove the in tell igibility of the processed au­
dio . W ith this eq ua liza tio n, it ha s be en
shown that the aud io can be in te lli g ible
with an increase of 3 to 6 dB of interfe r­
ence. A second benefit of this co mbination
improves the intelligibility. even when us­
ing li tt le OS P but whi le copying heavily
compressed si g nals . For mo st receivers.
c utt ing the spectrum below 3(X) Hz by at
least 12 d B and the spectrum above 2.1 kHz
by the same 12 dB removes all non-intelli­
gence-bearing spectru m. The freq ue ncy
range from 300 to 800 Hz should be boost­
ed by 6 dB above the reference level of 0
dB and the spec trum above 1700 liz boost­
ed by at least 9 dB .

Even though Ihe aud io pro ce ssing im­
provements discovered by NASA use dif­
ferent response frequencies than those used
in these experiments. the results are similar
because o f the overall recei ver passband
dissimiIaritics.

DSP in the Transmiuer

Experimentation using OSP on transmit­
ting has shown lillie improveme nt in exper­
iments when thc standard bandpass charac­
terist ic is used in the OSP units. When the

dual-band audio processing curve is used at
bot h ends of the path. OSP docs co me into
i ts own . An additional 3 to 6 dB o f im­
provement results from thi s dual OSP im­
plementation by packing the in tell igence in­
10 two narrow bands rather than one wide
band and further improves the intelligibili­
ty. This sys tem is like using a 1.6 kHz filter
in an SSB receiver without encountering
the distortion the narrow filter generates.

DSP at IF F req uencies

If extremely high-speed mic rop rocessors
were availabl e. OSP could be feasible in an
amateur receiver IF. Because of availability
and COS I. this type of hardware would be
impractica l fo r amateur radio with today's
st ate-of- the-art capabili ties. Some pseudo
OSP HF units have been imple mented with
prototype hardware. but they arc not practi­
cal at this lime. With OSP at IF freq uencies,
this filterin g co uld theore tically place the
receiver filteri ng much closer to the amen­
na. w here i t belongs.

Sum ma ry

Eve n without the OSP unit. the eq ualiza­
tion curve shown in Figure 5 can be used
after a receiver. These se ven-band equal izer
units are available for 560 new, or can be
obtained at many harnfests for S l5 to S20.
The more versat ile 10- or 15-band equaliz­
ers make the imple me ntation of this audio
curve more accurate . Whether or not you
are using OSP. the addition of audio correc­
tion to the audio output of your receiver can
improve weak signal work, e specially on
160 and 80 meters and VHF and UHF OX­
ing.

Don't throwaway your antenna just yet
... OSP is good. but it has to have some
signal to work on. Ii
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Recycled TV Beam to

2 Meters for $2
Use an old TV antenna for this inexpensive, two-hour project.

by Marty Gammel KA0NAN

Pho to B. Drilling out rivets to clean off the boom.

Table 1.

S pacing to driven element 15.75"
Spadng to 1st director 11"
Spad ng to 2nd director 15.25"
Spadng to 3rd csrecto- 15.25"
Spacing to 4th director 15.25"
Spacing 10 5th director 15.25"

strip off the boo m. With all the material I
had left. all I had to do was start measuring,
marking and cuuing. Take great care to drill
all the holes square ly. The elements may be
mo unt ed e it her all O il t he boo m or a ll
through the boom. Mounting the ele ments
th rou gh the boom wi ll make a stro nger.
long-lasting beam. with less chance of ele­
ment s working loose in the wind . I used
stainless steel screws for mounting all of the
elements.

Matching

You will need to make a matc hing net­
work for this yagi. I chose a gam ma mulch
made from a piece of 318" aluminum tubing
7" lo ng with a piece of RG-8 C03 :< 7.75"
long. I used the regular RG-8 coax; if you
use RG-8 po ly-foam coax you may need to
change the length of coax for the gamma
match.

To d uplicate my gamma match. fi nd a rub­
ber or plast ic cap that fi ts tightly over the
end of the gamma tube (see Photo C). Strip
the outer j acket and shie ld from the RG-8

Reflector length 40'
Driven element length 38.125"
tst director length 36.875"
2nd director length 36.75"
3rd director le ngth 36.25-
4th director length 35.875"
5th director length 35.675"

corrosion from the now em pty boom and the
removed aluminum elements.

I looked in a few antenna books for d i­
mensions. settling on closely-spaced dimen­
sions based on the NBS standard yagi de­
sign. There are many good books for findi ng
workable spacing and element lengths. Us­
ing the ARRI. Alllemw Handbook. I devel­
oped the dimensions in Table I after rework­
ing the spacing guide lines to come up with a
seven-ele ment beam that could be used in
either vertical or horizontal polarization.

These measurements and spacing shou ld
g ive. in theory. over II dB gain. with a
fro nt-to-back ratio of 20-25 dB and good
s ide rej ect ion. Band wi dt h fo r 1.5 SWR
edg es goes fro m 144.5 M Hz to 147.750
MH z with 1.0 1 SWR at 146.250 to 146.5
MHz. If the beam is to be dedicated to SSB
operation only. increase e lement lengths by
31 1 6~ per MHz to shifl the center frequency
of operation down toward the bouom of the
band.

There should be enough mate rial to make
all the ele ments from the material that you

, ....-
Piuno A. The raw materials.

•

L ast spring I was asked to supply a 2 me­
ter beam for our local radio club's Field

Day sate llite contacts. Not having an extra
beam. I found an o ld TV antenna someone
had given me. There were many clements
and the square boom was 9r long. perfect
for the II dB gain needed.

Construction

First. I had to clean the boom of all ele­
ments and hardware. To do this. I used an
e lectric drill to re move the rivets. The n I
used a Scotch-Brite pad to clean any rust or
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ATTENTION
PUBLI C SAF E T Y ANNO UNCEMENT

Tampering with Motorola's

Communication Technology is

Nothing Short of a Crime.

Motorola has been at the forefront of communications
technology for more than 60 years. Today, we offer a
greater array of communications products than ever
before. We are proud of our products and the vital
services they bring to our customers which are of
unparalleled public importance.

Theft of communications services and so-called
High-Tech piracy threaten the entire communication
industry's reputation for reliability. This conduct

not only damages the reputation of Motorola. Inc.
and the communications industry. but undermines
the very integrity of America 's public and private
communications services.

Motorola intends to combat this conduct by
aggressively maintaining and enforcing its proprietary
rights to its hardware and software technology. Anyone
who has knowledge of illegal activities or has questions
concern ing such activities is urged to contact Motorola
Inc. immediately at 1-800-325-4036. Contacts will be
kept confidential and may be made anonymously.

([!y M O T O R O L A

® and MotOfOla are trademarks of Motorola. Inc., Q 1993 Motorola. Inc.



Photo C. Gamma pans.

FiguIY I . KADNAN's l-etemon 1 f1It'IU beam.

Photo D. Vtt'W ofthe gamma.
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Figure Z. Gamma de/ail.

Parts List

Old TV antennas
Electric dri ll or drill press
1/4" drill bil

1116" drill bil

Tape measu re

50-239 panel mount fitting

112"·wiDe metal lor gamma hanger

Stainless steel screws (3I4' _4 self·lapping)

RG·8 coax (short piece)

SoIdenng iron

Screwonver

Hacksaw

Metal lila

scctcn-ante pad

r piece 01318" aluminum tubing

Rubber or ptesrc cap for the gamma
Mafking pen or scribe (10 mafk measurements

on metal)

Elements mounted out o f alignment will d is­
tort the patte rn and reduce the gain of the
antenna.

Dec ide if you are going to moun t the
beam vert ic ally o r ho r izon ta lly be fo re
dri lling the e lement holes so that you can
have the ho les for clampi ng the boom to
your mast in the proper plane . Whe n the
beam is to be vertical . you need to usc a
non-conduct ing mast to avoid de tuning the
beam and skewing the pattern.

I hope you e njoy usi ng th is be am and
make many co ntacts with it. This project
should take only a couple of hours from start
10 finish . once you have all the materials on
hand.

Many thanks to John Berglund K0 UBA
for his help in editing this article. iii

Builder's Notes

A 1/4 R d ri ll bi t should work we ll fo r
dri lling OUI the ri vets ho lding the old etc­
mcn ts to the boo m. If you can get more than
one old TV antenna to use as an e le ment
source. grab iI- yOU can always usc the ex­
tra materials for your nex t antenna project.
When drill ing the holes for elements. be SUTC

that the elements fit snug ly to help mai ntain
squareness with the boom. You can cut the
elements. to leng th with a hack saw. but file
the rough-cu t eod smooth to ease the asscm­
b ly o f the beam. For the mounting sc rew
ho les I used a 1/ 16 R d rill bit; the screws
shou ld fit snugly.

Take your t ime wh en d rill ing and in­
stalling the e lements 10 make sure that they
are all cente red and square to the boom.

gamma tube until you
find thc best match.
lighten the gam ma 10
the d ri ve n c le me nt
and you will be ready
10 instal l the antenna
permanently.

Photo E. TIlt! completed beam.

-

•

section of coax. Moun t the center conductor
and dielectric with a IIr-wide strip of alu­
minum or copper formed around Ihe middle
of the 318 M tubing (see Photos C and OJ.
Then mount an 50 -239 panel mount con­
ncctor to the boom with a piece of aluminum
or copper perforated strapping. I was lucky
enough to have some copper pipe hanger
strJ.ps in my junk box to use for this.

Matching a gamma is fairly easy once you
have thc beam assembled. Mount the com­
pletcd antenna on the mast about 7 10 8 feet
above the ground. Set your radio 10 the cen­
ter frequency that you designed for. place an
SWR bridge betwee n the radio and the an­
tenna. the n apply low power for your test
transmission. Carefully note the SWR read­
ing and slide the gamma in o r out of the
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• DURA-FLEX neoprene elastomer
significantly advances antenna shock
absorption technology.

• Ellmln.t.. AF nol.. in duplex radio
systems from metal-to-metal contact in
conventional steel spr ings.
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damage or break antennas with stee l
springs on high-vibration vehicles .

• So'id b«I.. adaptors molded into neoprene ;
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• Fleld-pm" n against heat, cold , humidity
and abrasion extremes.

• Model, for roof, t runk or magnetic
mounting . 2 meter, 220 MHz or UHF.
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A Discone Just For Fun
Fun to design, build and use.

by L. Scott Hall KAI2lDAQ

"' 'l.. That ' s wrong? Cou ldn't you make
YY the last antenna work?" My wi fe

always says this when I'm working on a new
an tenna. Pulling up and taking down anten­
nas is what I do in amateur radio. Anyway,
that was a year ago last fa ll. It was a dis­
conc.

Does a dtscone sound high-tech? 11Ia['s
not how I made it. but it works.

First thing, when I decided on th is project.
I looked up what other people had to say
about di sconcs. Two re ference s were found:
The ARRL Antenna Book and Home-Brew
HFIVHF Handbook by Will iam Hoo d . 1
found M r Hood ' s book 10 be partic ularly
useful.

Defining the Project

A discon e is a vertically polarized an­
tcnna with a disc (a capacitive hat 0.68 It

the base width ) on top a nd a co ne a
quarter wavelength at lowest frequency,
from the vertex (the point at the top) to
the edge of the base (an equilateral tri ­
angle from the side). TIle base is a quar-
ter wave in diameter (see Figure I). Mr
Hood states th at t he d isc sho u ld be
spaced 6" from the cone verte x at 14
MHz (no formula was given). A discone
sho uld ope rate over a large frequency
range. My plan was to use it on 10 and
15 mete rs. I took these numbers and
plugged them into my pocket computer
10 run them a few times.

10: Input F
20 : B=4921(2·F) or 8= 1501(2· F)

for metric
30: 0 =0.68· 8
40: Pri nt B,D
50: Go to 10

Nothing fancy here-just the bare
bones . Where F equals the lowest usable
freq uency. B equals base diameter and
D eq uals the disc diameter.

The fin al desig n used 20.5 MHz as
the lowest frequency because the SWR
is supposed to rise rapidly at the lowest
usable frequency. 20.5 MHz is a lillie
be low the 15 meter band , but I wanted
the SWR to be low all the way to the
bottom of the band . And it made the math
easy. My fina l dimen sions were S'2" for the
disc. 12' for the cone. and 4" for the spaci ng
( I guessed for the spacing) .

Before begi nning I had to determine the
number of radials 10 use . My reference book
said one radial every 1150 of a wave. That
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would be 38 or 40 radial s. I didn' t believe
this number, so I did some experimenting.

Modeling

I decided to build a model. The commer­
cial FM band (88-108 M Hz) often uses du al
polari zation. A discone should work on the
vertical portion. A tin can about 4" in diame­
ter was used for the vertex, with a hol e in
the remaining end for the coax, and 12 small
ho les punched around the open end to attach
the cone radials. The coax is fed through the
open end, then through the coax hole, with
the braid pulled back z" and so ldered to the
can. The r of insulated center conductor is
fed throug h a I n thick, 8" wide wooden d isk.
Two sho rt sc rews hold the can to the di sk.
Any insulation on the coax above the wood

•

Photo A. The discone.

is stripped off. I poked a hole in the center
of the tin can lid (the one re moved to empty
the can ) and sol dered it to the center conduc­
tor on top of the disk. The disc radials (six
broken T V ante nna e le ments cut 10 I I ")
were attached with screws. and the outside
ends joined with a copper wire th rough a sli t

cut in the radials end s and crimped fo r a
good mechanical connection.

Arter the top hat was up, I stru ng o nly two
cone radials (stranded wire) from the can 10

start with (a stiff wire base loop was used to
hold the radials in place). A small-diameter
stick held [0 the vertex can by one screw was
all the support needed. Hooking this up to an
FM recei ver with a signal strength meter. I
was surprised to find it bidi rectional. Adding
a third was better. After six radials, gain was
not noticeab le o n my equipment. I guess
1/501h of a wave for rad ial spacing me ant
without a base wi re.

Since I plan ned on using a base wire 10 tie
all the rad ials together. I decided on 15 radi­
als per wave. or 12 for this antenna. I chose
12 radials fo r a better SW R on 10 and for

lots of capture area.

M ou nti ng Problems

The cone and disc for the full-size
d iscone are very much like the test
model's: a circle of plywood holding six
clements. with the far ends shorted 10­

gether to form the d isc and 12 stranded
copper wires hanging from a lin can and
attac hed at the bottom to the base loop.
The real problem is the supporting hard­
ware. Holding up a tiny model is a lot
easier than a d isc over 8' across. T he
pans for this antenna sat around a long
tim e be fo re I finally cam e u p wi th
something I thought would work.

1 always knew I'd use a I-ur steel
mast for supporting the antenn a. but
how could I attach it without any possi­
bility o f shorting out the cone and disc.
yet still ho lding the disc 4" above the
cone?

M ounting Soluti ons

The mount (spacers) consists of three
pieces o f 2x4 and a S" circle of plywood
(the 2x4s arc 15 ft

, 8 ft and 3-Ur long).
First the l S" an d 8 ft 2x4 's were glued
togethe r (I used a hot glue gun) with
their centers aligned (see Figure 3) . A
In " hole drilled do wn the center gave
me room to feed the coax through.

I heated up the g lue gun again and
stuck these two, the large end, to the botto m
of the disc. I made sure that the ho le in the
di sc and the spacers were lined up right. The
can already had 12 holes punched in it for
the radials and the coax ho le in the remain­
ing end. After slipping the coax through the
hole I stripped off 5" of insulation. then bent
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back and soldered the shield to the to p of the
can.

This is when I should have soldered the
radials on to the can, but no. I did it the hard
way. I slipped the center cond uctor through
the cente r hole and . using more hot glue.
pressed the can into place. I d rilled a coax
hole in the center of the 5" plywood circle
and a mast hole in the h4 before gluing
them toget her (sec Figure 3). The plywood
lit snuggly into the can. And the mast. with
the coax slipped th rou gh it. fit snugg ly into
the 2x-l mast ho le. Thi s 2x4 collar keeps the
mast from shifting. The plywood circle sup­
ports the wei ght o f the whole antenna on the
top of the mast.

Re member how on Field Day everyone
puts up lightweight masts wi th guy lines'?
Now tum th at picture ups ide down; that 's
how I hold the disc level. A gu y line ring is
mount ed 3' down fro m the d isc and four
evenly-spaced ropes are tied from the edge
of the 2' plywood disc to the guy rin g (sec
Figure 2). This does a great job o f holding

the di sc steady.
A stiff wire simply wasn' t going to hold

12 radials in place as on the model. I used a
st randed wire for the base loop and six 6'
s ticks ( 1" )I, I "). Two para llel holes were
drilled in each stick, o ne through each end.
While soldering the radi als to the base loop,
I slipped a stick on alter every two radials.
When all the radials and Slicks were in place
and the base wire was soldered together. I
broug ht all s ix e nds together aro und the
mast and threaded a rope through the end
holes , T hen, laking up the s lack. I pulled
them all tight to the mast. like the spokes of
a wheel. and t ied them off level wi th the
base loop.

Wrap Up

When I turned on the receiver the firs t

time I knew I had a winner, it worked great.
S ignal s were coming in fro m everywhere .
This antenna worked just like the books said
it would: low SW R over a broad bandwidth,
and a low angle of radiation for DX, At least
this is true for the lowest 10 MHz I played
with. Theory stat es the this di scone should
have a working bandwidth from 20.5 MHz
to 205 MHz. but without VHF equipment I
was unable to prove it.

My d iscone was fun to d esign , bu i ld
and use. It had good receive and transmit
q ualities. I like d it. bu t it had some pro b­
le m s. Fore mos t, it pull s in s igna ls fro m
everywhe re. not a good quality on crowd­
ed bands or in contests. With these qu alities
i t mi ght work. well for a net con trol sta­
tion. but not a good choice for your only
antenna. iii
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by Larry R. Antonuk WB9RRT

DIGI·FIELD Field

Strength Meter

Number 13 on your Feedback card

tc Engineering
16350 Ventura Blvd., Suite 125

Encino CA 91436
Telephone: (818) 345- 1692

Fax: (818) 345·0517
Orders: (800) 34305358

Price Class : $120

My first antenna was a 40 meter dipole,
stretched between two pine trees in the

back yard . The center insulator was a piece
of Plexiglas . The unsupported coax hung
down from the center of the antenna and
draped across the telephone wires, eventual­
ly making it into my bedroom window. Not
having much in the way of adult electronic su­
pervision, I had simply stripped the coax back
and soldered it to the wires at either side of
the insulator. This worked pretty well, and
gave me a low VSWA as well as a feeling
of great pride . I began racking up contacts
that were several states away! However, it
wasn't long before my range started to de­
crease. I tested the antenna, and th e
VSWA was stnr quite low. I didn't have a
real power meter, but the meter readings
on my trusty 01' Drake 2NT were the same
as always. It even lit up my dummy load
(100 watt GE Soft-White) as bright as al­
ways, but my buddy could barely hear me
across town. What was up?

It took a visit from an Elmer to point out
the obvious problem. In my haste to erect
the antenna I had simply soldered the coax
to the wires at the insulator. I hadn't even
loo ped the coax ove r the insulator for
strain relief. Rai n was collecting on the
dipole elements, running downhill to the in­
sulator, and filling my unprotected coax up
to the brim. It only took a few showers be­
fore my cheap TV-store coax had a satu­
rated dielectric, and was acting more like a
dummy load than a transmission line. I had
plenty of power going into the line at the
transmitter, bu t none of it was making it out
to the antenna . My 75 watts of crystal -con­
trolled CW signal was simply heating up
the coax. In retrospect, it seems that any­
one with half a brain would never have had
this problem in the first place . However, it
did teach me that things electronic are sel­
dom exactly what they seem, eve n if the
tools you have tell you that everything is in
order.

T he Solution: A Field Strength Meter

There was only one tool that would have
given me an indication of my problem, and
that was something that would have mea­
sured the strength of the actual field being
ra d iated from the dipole . Strangely
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enough, the device is called a Field Strength
Meter. (In actuality, the other method wou ld
have been to measure the power at the junc­
tion of the coax and the antenna. T hi s
method has been suggested in various texts,
but I had a problem with it. For one thing, I
didn't have a power mete r. More importantly, I
never figured out how to get up to the junc­
tion of the dipole when it's strung between

The DIGI·FIELD Field Strenglh Meter.

two trees with the feedline dangling straight
down . My fami ly didn't own a bucket truck.
(This Is another one of those things they just
didn't explain in the Handbook.) In any event,
had I taken a couple of reference readings
with a field strength meter and jotted them in­
to my log book, I would have had a pretty
good idea of where the problem was . At least
I would have understood that there was a real

problem, and that I was n't just losing my
marbles.

A new ent ry in the fie ld strength meter
field is the DIGI -FIELD unit, produced by
IC Engineering of Encino, California. The
DIGI-FIELD is a self-contained battery-op­
eratecl field strength meter in a 3' x 4.2' x
1.5" heavy-duty plastic box. The unit comes
wi th a 3-1/2 digit LCD display, an SO-239
connector, and an output jack for monitor­
ing the demodulated (AM) si gnal. The
range of the meter is from DC to 12 GHz,
which should cover most of your ham appli­
cations. (By the way, IC Engineering is hap­
py to supply spec sheets and charts on re­
quest.)

The basic design of any field strength
meter is fairly simple. An antenna feeds an
AF signal to a diode rectifier. The rectified
voltage is then filtered by a capacitor, and
the resulting DC voltage is measured by a
meter. This system has worked fai rly well
for years. The only problem with it is that it
takes a fair amount of energy to produce
enough force to deflect eve n the most sen­
sitive meter movement. In other words, the
standard field strength meter tends to be
somewhat "deaf." Several schemes are
available to increase the sensitivity of the
units-some use tuned AF filter circuits that
resonate at the desired frequency, some
use broadband amplifiers, some usa a sim­
ple transistor amplifier that follows the de­
tector diode.

The DIGI -FIELD mete r approaches the
problem from another angle. It does away
with the mechanical meter movement, re­
placing it with a solid-s tate LCD display.
The input impedance of the digital meter is
much higher than any mechanical meter, so
less voltage is required to produce a usable
reading at a given frequency. The result is a
higher sensitivity meter with no front -end to
tune. As an example, a standard luned-RF
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single-transistor field strength meter was
compared to the DIGl-FIELD. Feeding a
signal into the standard meter with a signal
generator produced a ' usatne" needle de­
flection with an input signal of SOO mV at
146.000 MHz. The DIGI-FIELO meter pro­
duced a "usable" reading with only 80 mY.
(Since the field strength meters compared
had mechanical and digital meters that both
read in relative , not absolute, units, this type
of test may seem like -comparing apples to
oranges: However, the minimum ·usable­
reading was that deemed to be useful dur­
ing an antenna peaking operation, similar to
tuning up a transmitter or perhaps foxbunt­
ing. Th is was actually about one-quarter
scale on the mechanical meter. and about
1.0 units on the digital display.) This means
the DIGI·FIELD is able to pick up weaker,
more distant, or lower power signals.

So who needs a field strength meter?
Well, if you've just picked up your first ham
license YOU'll probably want to invest in one
or two other instruments firsl-a good DVM,
maybe a VSWA bridge. Then, if you find
yourself drawn to antennas and an tenna
design, a good field strength meter Is a ne­
cessity. The DIGI-FIELD can be used to plot
the gain of various yagi antennas you might
be building , or to compare one antenna to
another. You can compare the effectiveness
of various styles of antennas on your HT.
Reference values can be taken on your HF
antenna to make sure its pertormarce is up
to par. Around the shack. a field strength
meter can let you sniff out bad coax con­
nections or improperly grounded transmit­
ters. As an educational tool. the DIGI-FIELD
can be used to demonstrate the concept of
gain, or antenna polarization.

Using the DIGI·AELD

Operation of the DIG I-FIELD is quite
straightforward-you tum it on and plug an
antenna into the 50-239. AF measure­
ments will appear on the display. Uke most
field strength meters. the readings are rela­
tive, and are normally used in a compara­
tive manner. For example , to adjust the
spacing on a yagi for maximum forward
ga in you might set up the antenna and
meier a reasonab le distance apart, and key
the tran sm itter. Note the reading on the
DIGI-FIELD, and make an adjustment to the
antenna. Tak e ano the r re ad in g, adjust
accordingly, and so on. The sensltlvity of
the meier can be adjusted by moving the
telescoping antenna up and down. or by
connecting a conventional antenna to the
input jack. The DIGI-FIELD does lack a bar
graph display. which would be handy in
operations that are looking only for a peak,
such as foxhunting. However, the LCD
display does respond quickly enough to
allow these types of jobs to be per1ormed­
just not as easily.

All in all , due to its high sensitivity and
wide bandwidth, the IC Engineering DIGI­
FIELD represents a reasonable investment,
and antenna buffs win find it to be extremely
useful. Ell
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The Boyd Electronics RF
Sweep Generator

Buikling and experimenting with RF
circuits can be pertormed with a simple
coounucce wave (CW) signal genera­
tor, but the avid technician quickly
learns thai an AF sweep generator is a
real asset on the bench. A sweep gen·
oralOr repetitively tooes through its sel
range 01 frequencies. thereby allowing
you to examine the frequency re­
sponse of the circuit. under lest on an
OSCilloscope. Cireuits that lest eener on
a sweep generator corrcerec 10 a c:N
S9nat generator include:

High-pass and IOW'1'8SS filters
Bandpass Iilters
t-c luning Circuits
Antama tuners

Crystal. cerarrsc or mechanicalIF_
RF aJ1lllifll!rs
Video a~ifIers

IF ampt~ie rs

Sweep generators are used by ser­
vee technicians to lest and align radio

and TV equipment, and they ere also
used by engIneers and technicians in
IaboratOfy settings. The eervce grade
sweep signal generators may be
cheaper lhan laboratory models. but
they usualy donl oover a l frequencies
that amateurs need. The lab models
are In the multi·kilobuck price range, so
they are out or the game as lar as most
hams are concerned. Pertepe the best
alternativa Is 10 build your own sweep
generator from a kit.

La st month, an acverusement by
Boyd Electronics (19 9 8 Southgate
Way. Grants Pass OR; 503-476-9583)
in 73 caughl my eye. They otI8l' the
Model RSG·30 RF sweep generator as
a kit al a very attractive price. So, 1
contacted Jerry Boyd, and he shipped
an ASG·3Q kit for review. (He also a­
fers two assembled versions, but con­
sidering mosl hams would probably
buik1 the kit, I wanted 10 asserrble lhiS
one mysell. Besides, building stufl is
one of the fun parls o f doing th is
coIurrn.)

R$G-30 Fealures

The Boyd AS G·30 cue-s sweep
trom 2 to 30 MHz, and has the stan-

liard 50 ohm load needed lor RF circuit
lesting. The output level is approxi­
mately 100 mV RMS, and sweep width
Is variable from 5 kHz to 30 104Hz. A
negative 12 YOII. 20 ms trigger pulse is
provided so the osci lloscope can be
lriggered in step with the sweep (which
makes the presentatcn coherent) .

Three modes are offered in (he
Boyd RSG·3Q: CW, vioec and Sym·
metrical. The CW mode outputs a coo­
tinuous, r.on-swept signal (Photo Al on

"The lab models are
in the multi-kilobuck
price range, so they
are out of the game
as far as most hams

are concerned.
Perhaps the best
alternative is to
build your own

sweep generator
from a kit. "

a single lrequency set by the front pan­
el FREQUENCY control. II can be used
in the same manner as any RF signal
generator. The VIDEO mode is a swept

mode in which me AF frequency is
swept from 2 10 30 104Hz, while Ihe
SYMMETRICAL mode Is a swept
mode in which the width of !he sweep
(min 10 max frequency ) Is se t by a
SW e EP WIDTH control on the front
panel (5 kH z to 30 MHz). Photo B
shows Ihe wave form on my cscuto­
seope when !he SYMMETRICAL mode
was selected and the SWEEP WIDTH
was set dose to maximum (so II is sim­
aar 10 the VIDEO mode) .

R~ tnternaf Circuitry

rlQUre 1 shoWs the block diagram of
the Boyd RSG-30 circuitry. The RF sig·
nal is forme d by mixing together two
other signals: the output of a 50 MHz
crystal oscillator, and a 52 to 80 104Hz
voltage tuned oscillator (VCO). A VCO
Is a cifClJllin wtIlch the RF frequency is
set by a tun ing voltage applied 10 a
YOIIage variable capaCitance eiode (or
"vancap1. The output of the mixer is
ee 2 10 30 MHz difference between the
crystal oscillator (XO) and VCO sig­
nals, and Ihis signal is filtered in a ow­
pass filter to remove the remaining
components of the XO and VCO. The 2
1030 MHz fi~ered signal is amplified by
a Mn-Circujts MAR-1 MMIC~.

These a"lllifoer ICs have a natura! 50
-output.

The sweep and tuning YOIIage sec­
lion contains a cioce-cnven saw­
toothed generator, as well as DC offset
circuitry tor selting the center frequen-

Photo A. Sine wave CW output orIhe RSG-30.

Pholo C. 0u/plJ1 of the Circuit under lesIon oscilloscDpe screen.
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Photo B. Swepf RF outpul of the RSG-30.

Pholo D. Oulpul of delee/or on osCilJosccpe SCfeen.



Tile diode used in FIgure 3 Is a ger­
manium detector diOde such as 1N34

or 1N60. These diode s are usually
available al Radio Shack or at electron­
ics parts places thai seI Jim.Paks. M­
other source 01 the diodes is ee eer­
vee shop reptacement lines 01 semi­
cooducl:or such as NTE or ECG oee­
ucts. In lhose lines. the ECG-1 09 and
NTE-109 are suitable.

Photo 0 shows ItIe waveform to ex­
peel when using Ihe diode eetectce.
This waveform was laken lrom a 40
meter RF h.lned eircuit conSisting of a
disk ceramic eecec no- and a 4 ,9 IJ.H
toroi<Sa.1 inductor. The diooe de tector
and filler removes ee reslOOal RF, and
presents jusl me ins tantaneous DC
output of the oeteeoe.

Boya E1eclronics Offers the RSG-30
in several ways. First, you can buy a kit
consisting of the printed circuit board
and all parts needed for the PCB board
(RSG-30K). This costs $59.95. They
will also asserroe and lesl this version
lor $1 19 (order RSG-30A). For these
options you will have to supply certain
meChanical part s a nd the cabinet.
Boyd ElectroniCS gives you the Radio
Shack part numbers. The company
supplies a pair 01 ad1esive templates
thai stick to the Ironl and rear panels.
and give tte unil a real prolessional
look . II you wanl tile RSG·30 with a
cabinet then order RSG-3OC lor $159.

Next month, we wi. take a look al
some sweep generator app lications.
including a low frequency adapter lor
the ROO-3D thai permits it to be used
below 2 MHz. III

Many amateurs have oscilloscopes
these days, but many 01 them are low
frequency oscilloscopes found at ham­
fests, government surplUS. Industry, Of
electronic repair shops. These OSCillO­

scopes are not suitable IOf direct use
with the RSG-3D. If !he hook-up 01 F~
ure 2 is brokeo at ·X: however, we can
Insert a eetectcr Circuit. Some people
use a demodulator probe lor the 0SCillO­
scope. while others use !he Circuit 01
Fgure 3. ms circuit should be buil in­

side a sma' sIliek'ed meta l boll. II 000­

SistS of a diode deleCtOr (0 1) and. finer
capaCilor (C2). The oiller capaCitor is
used lor DC blocking to prevent any DC
l rom Ihe CUT from messing up Ihe
diode.

Low PIISS
Filter

+

Ftgure 1. 8Iock dIagram of Ihe RSG-30.

lhe rear panel 01 the RSG-30 is con­
nected to lh e EXTER NAL T RIGGER
input on the oscilloscope. The RF oul­
put 01 the RSG-30 Is led 10 the Input of
the Cllcuil under lest (CUT). The output
01 the elfT is fed 10 the high frequency
vertical input of the oscilloscope.

f'tlolo C shoWs the wavefOfTTl 10 ex­
pect when me RF is viewed directly.
ThiS partiCular trace was taken when
the CUT was a 10.7 MHz IF trans­
former (the Iype used in FM broadcast
receiVers). A narrower filter woukl pro­
duce a Similar trace . but with less
widlh. In some cases, users prefe r to
lower me Irace 10 me oscilloscope
base' ne so thai only the top portion of
the symmetrical wavelorm shows.

I50 MHz
Cryslal
0"

52 • 80 MHz
VCO

Sweep And
Tuning

VotlageControl

5 • • • P~ ~
Width

-10~,----=,,----...J

-I f-L-.:..;:.-l----.----:;-'

cy. The saw-toothed waveform allows
lhe v e o to sweep Iinearty from a low
to hl!fl frequency, and then snap back
\0 the low frequency end 01 the swept
spectrum. Both the sweep width and
center Irequency ccnnots are part 01
the sweep eircuit.

Using the RSG-30 RF S_p Signal
Gene...lot

There are two basic ways ~ use the
Boyd RSG·30 sweep Signal generator.
It you have an osdllosoope thai has a
30 MHz (or greater) bandwidth, Of il
you can be satiSfied irMing the ROO­
30 10a lower bandwidth (say, 10 MHz),
then the RSG·3D can be hooked up as
in Figure 2. The SYNC connector on

Trigg. r Pul••

RSG· 30

~ I-"-- ~o~
C l J '

OMOd·O Jl

~ '1': pF

To
o RF \I RF ~ s ee eeCircuit V 0000 0 ," l Vertic. I

Freq Sweep Under /\ - - Input
Test Ve rt E.'

Trig - 0 1 R1IC2
-- -

1N34. .L- 10 K -e- .0 1 p F
1N60_-=ID.tec.torl -

CirCUit

F'f}Ure 2. Nonnal set-up to, the RSG-30 to test an RF otaJit.

CIRCLE 167 DN REAOCR SERVICE CARD

RACK AND CHASSIS BOXES

II ,. . .. u • • .•
, ' ,.. ,.,.", "'.' 0 1o\C·IA ...,..
' ''''' '0 " " 0. l.n.1& IlOC4A 10 ."
IAU••• •• • 1 .• 11.0 ooe-.A .1.7.
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l'AU ' 0 ""0- 1.1 37.10 Me-.A D ,"
....... II • •• ' .10 .1.110 lllC-'A 10."
:tOIU7 ,.. 7 • •." ... . 0 ~A n .1I
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SPY ON THE EARTH
See liVeD"

your PC
what

satellites in
orbit see

T" .' . ,,*, L .,,' •

.~. ". ,.~,:.
,,;.;. .,.,,:;. .. . . ,

. ""'''''' ' . .
learn how you eat'I benefit groally lrom this excilng new
technology. Send $39 check or M.O. ($45 ail, $SO
~erseasJ for our fanlastic 12 diskalle SEll of professiorial
quality ctlpyrighted programs (IBt.l Iypej that does
sarelite tracking, l'na98 acquisition. image proces5I1g.
3·0 prcjectcns and more. Oired receptico from the
seeaee guaramood worIdwido without a salailKe dish.
Sdlematics included for interlacs. For FREE idormalioo
Iog-on 10 our bullelin boarl:I anytime at:(718) 740-3911.

VANGUARD Electronic Labs
Dept. A. 196-23 Jamaica Ave.

Hollis, NY 11423 101.718-468-2720

Cln )'Our antenna software do this?
-- lo.ro - -::- _. _ . _ . a , • _ . _ . _ _ , "''''''.44''

•

- -

" ' .....
' ... '."

Quickyagi _.S39 9.5
Fo<xT l Al .... 4-IOk, & ......
I CGoO. I EGA I VGA gnp/'l>eo

Add UOO tAh kI _-USA <>rd<n • C~ OX 1'0 ''''lWRd
SASEfox mfo • IU.. _ odd 5,5% 1>Jl • US ( 'bed ", 1010

I"D"U HAl Enterprises (tml84S0om
L...IIJ.LJ..J. ",.. N. .fIIIb Or Pboenil<, AZ 8~(131 l.'&.<,
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Amateur Radio Via Satellites

A.f).13 Provisional Attitude SChedule 1993-4
Da18 (Moo) Alon Al.t SA 10 SA wee!ts Noles
1993 Aug09 180 -10 36 28 2
1993 Aug 23 180 0 35 -33 9
1993 0c:l25 210 0 ·14 -36 3 <81'4 Moo1eclipse Nov 13
1993 Hov iS 240 -5 -13 -35 11 )Upbl37minut.eo: ~ses

1994 Jarl31 180 0 -36 36 9 I MA l 1G-1 44 Dec07 -Dec23
1994 Apr04 210 0 19 38 3
1994 Apr 25 2XI 0 21 33 11
1994 .luI 11 180 0 36 041 10
1994 5ep 19 210 0 ·25 -37 2
1994 0CI03 230 0 -20 ·28 10 ]Up10 134minul.ecIipses
1994 Dec: 12 180 0 -41 ]MA 96-1080Ct22 ·NQv06

HAMSATS

Andy MacAilist8l' WASZIB
14714 Knights Way Drive
HooS/OIl TX 77083

Allhis time last yea r, AM SAT­
OSCAR-13 was In perfect operaling
oondition. The satellite was more than
lour years old and per10rming flaw­
lessly. In recent months !hough, the
situation has cnanged.

In May, the transmitter section of
the •.11.: mode trilnspondel' (23 em Of 2
meters up wilh 70 em down) s\Opp8(l
woI1l.ing . All anempts to bring the 70
em lransmiller back on line ranee.
Studies 01 the satellite telemetry indio
cated thaI the excner portion 01 the
transrritt8f was functiOnal but the pow­
er-a~fier section was not This tum
of events has p1ac:ecl greater empha­
sis Of! the popular mode -e" (70 em up
and 2 meters down) and more exotic
mode ·5 ' operation (70 em up and 13
anoown).

Satellite ccntrctter James Miller
G3AUH has reported that the 23 em
rece iver still functions well and is
being used lor satellite control activity.
G3RUH. DB20S aod VK5AGR have
revised the 1993 and 1994 operat­
ing schedule without mode "JL" lor
,1.-0-13 , It appears In Table 1. No
further anomalies have been report­
od.

Number 15 on your Feedback card

Field Day 1993

The loss 01 two modes via A-o-13
did not dampen satellite activity during
FI8Id Day in June. Passes over North
America lor bolh high ancl low cmn
satelliles were almost continuous tor
the 24-hour event. Many times, more
than one aceve hamsat was above the
horlzon and available tor contacts.

A-Q-13 was excellent, especially
during the moming hours 01 Sunday
June 27th. Modest directiOnal anten­
nas provided many portable stations
'armchair copy' when the satellite
pointing angle lavored their locations.
While most statiOnS locused en mode
"8' operation, a lew tr1ed "S" reception
en 2400 MHz with loop yagiS, helix ar­
rays and small dish antennas. The
two-teet dish used at K5DX by our
g~ did not 'Mlfk, but later investiga­
tion 01 the OOwnconvertef circuitry re­
vealed some minor wiring errors. The
two-tooler (an old snow coaster) with
a Down East Microwave converter
(RR 1 Boll 2310, Troy ME 04987: rer
207-948-374 1, Fax: 207-948-5151,
catalog available) can hear the satel­
rne when prope rly connected and
aligned. Steve KE50 hea rd several
stalions working mode '5' on Field
Day. and 'Mlr1led one . His system in­
cluded a surplus six-loot dish and a

patchwor1l ccercorweneewith a 7 dB
rcee ligure and no orearro.

Many other satellites were available
lor Field Day. Fu l l·O SC AR-20 had
been commanded to the analog mode
(voice and CW) lor the event. RS-10
was wor1ling well with mode 'A' (2 me­
ters up and 10 meters down) . RS·12
was on, but the 15 meter uplink was
overrun with tenestrlal aclivity: the
earth-bound operators were obviOuSly
unaware 01 thei r in te rference with
satellite operators. AMSAT-oSCAR-21
was In the FM repeater mode using 70
em up and 2 meters down.

T he microsats ....ere operational
with 1200 bps PSK (phase-shilt key­
Ing) on L.U5AT-OSCAR·19 and AM­
SAT·OSCAR·16, and 9600 bps on
UoSAT-Q5CAR-22 and KITSAT-oS­
CAR·23. ARRL. FI8k:I Day rules do 001
recognize contacts .... ith the digital
satellites, but the concurrent AMSAT
Field Day rules enoouraged upIoaling
Field Day greeting messages and

downloading messages sent to the fly·
ing BBSs by other groups wor1ling the

event.
Mir was in the sky and a rew lucky

lolks managed contacts with the Shul·
lie Amateu r R adio EXpe rime nt
(5AREX) on 5T5-57. N5WOW coerar­
ed some voice. and on some passes
the W5RRR-1 robot was available 'or
pactlet ronnects.

AMSAT Space 5ymposlum

The eleventh annuat AMSAT Space
SyrTllOSium win be held lrom October
1-10, 1993, at the La Ouinta Inn In
Ar li ngto n, Te xa s. It will be hosted
by me North Texas AMSAT Group
and promises to be a greal week·......

Beginning on Thursday morning.
OCtober 7, at 9 a.m., those attending
are Invited 10 meet at the La Quinta
1m (State Highway 360 and Interstate
30) lor a lour of various etectronic sur·
plus stores in me Dallas/Fort Worth

- A-o-13 TRANSPONDeR SCHEDULE - 1993 Nov 1!Nan 31
t.t:Qe-B : MA 0 b MA220I
Mode-5 : MA220 10 MA230 k · 5 ll'ai'lSplX'lCie B trsp. isOfF
tkde-8S : MA23010 MA226r AIorVAIat 24G'O
Ckmis : MA250 to MA 150 I t.b'e1O an(lde 18lW. Jan 31
Please ltlnl 14**10 8. MA220-230. Irterleres wth roode S.

- A-o-13 TRANSf'ONOER SCHEDVLE '" 1993 Oct 25-Nov 15
Mode-8 :MA 01oMAl301
Mode-BS : MA 130 10 MA 180I
Mcde-S : MA 180 to MA205 k · 5 tl'ai lSpDi der; B trsp. isOfF
Mode-5 : MA20510 MA210 k- 5 beacon onty
t.t:Qe-BS : MA210b MA226! AIorVAlat 2100
ClmrlIis : l.lA.240bMA 80 I Mewe 10 atlA\de 2.coo. Nov 15
f'teasedonl UJIIr* 10 B. MA leo-205. k'llerleres" Mode 5.

A.()..13 Provisional Mode Schedules 1993
••• A-o-13 TRANSPONDER SCHEDULE, .. 1993 Aug 09-oct 25

Mode-B : MA 0 to MA 60I
Mode-BS : MA 60 to MA 120!
Mode-S : MA 120 to MA 145!<. S transponder: B trsp. isOfF
Mod&-S : MA14510 MA 150 k· S beacon only
Mocle-BS : MA 150 10 MA210 I AIon/Aiat 1Sl)'l)
Mocle-8 : MA 210 Io MA2561
0rmiS : MA230to MA 40I Meweb attitude 2100, Oct 25

Eclipses of Sun by Earth 199314 · Summary
MA Max Mins MA-MA Stop MA
110 Dec 15 137 tee-t eo Dec 23 t44
254 May 23 23 251-<104 Jut 20 001
96 Oct 29 134 79·128 Nov 06 108

Eclipses 01 Sun by Moon 1993/4 · Summary
Ouratlon (Mins) Obsc% Orbit MA·MA
160 87 4148 172·209
55 52 4211 14·94
30 66 4855 12·23

Do,
1993 Nov 13
1993 Dec 13
1994 Dec 03

s".
1993 Dec 07
1994 Mar 22
1994 Oct 22

Photo A. Field Day 1993 at K5DX in central Texas. WASZ/B repaifinQ ttle 9600
bps TNC tor U-O-22 and K-0-23 contacts.
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space, Tile Vf1IiqM no the first .11I1
only nema 10 COler the entire
7518Omunder2» 1. Pull up. Tum
It on. '*' Iurq /110 lruslralion. GAP
tllIhws ... ,!tIelQ~ the hassllis.
An:I- 8Af' t\eIroe'1 •• frIelion at
!tie cost at the "so-caIecl .' I;lm--
TIle Voyager DX-IV,_....--

is encouraged lor those wishing to
al1end the banquet. This will be the
third time lhe AMSAT Symposium has
come to Texas and it promises 10 be
one of the best. I'l l see you in Arling­
Ion. iii

If y<io,I 're looki"lllor ¥1 ifl\llma that
tlIl outperform !he Illhers iIIll P
you !tie IdQD, \'OIl 're Iookirlg b' •
GAP. The 6AP YorIoW DX-IV Isllll
IlXllhw "1ltI . 1dt" ..... \I:lr 160
mrlIn It Is !tie trsl .......
mnAdur!ld IIPlId\CII)i » pror,oi:lt
etliCiIlI low bani opelllilJl lrtm
!tie typit1I tJicktard withooI. huge
ifMsl!Tel« in ~, IIIOOllY an:!

(407) nS-37ZS
eu,"""ClII frtlG_ '''~

....:....::':~'...........
WIltS .....

To preregister tor the AMSAT Sym­
posium. send $15 lor registration
only. o r $3 5 lo r regist ra tion and
the Salurday night banquel to: 1993
AMSAT Sympos ium . Rou te 1 Box
291, Waco TX 76712, Preregistration

COOoOOo..",
" "'"f-

Q Abackyard antenna for the lowbands at a low cost?

A Yes...the answer Is GAP'S revolutionary Voyager.

Inn. caD the La Ouinta at 1-800-531­
5900 to rese rve your room be fore
$eplerJ't)er 24th 10 get scecer caes 01
$50 lor a single, $55 for a double or
$SO lor a l riple/Quad. Suites are also
available.

area. TransportatiOn and a guide wiU
be pl'OYicled.

OIlicial registrai ion begins Friday
morning at lhe Inn. An anteene test
range will be set up near the holel tor
mose wishing to lest Iheir favorite

seteuee antennas. The first of many r --- - - - - - - - - --- - - - - - - - - --- - - ----- - - - - - - - - - - - ­
fino lechnical papers will be presented
Friday afternoon in the La Quinta Con­
terence Center. Frida y evening is
open for dinner with friends and family
or a viSit to the stadium next door lor a
Texas Rangers basebal ga me.

Saturday begins early wilh a lull
day of presenlalions and demonstra·
li ons, This is a great opportunily 10
lind out what's new in the ama teur
salellite field. Topics include the Phase
3D satellite project, Pacsals , DSP
modems. microwave communications
and much more.

Satu rday evening starts OUI wil h
the Irad it ional -allilude adjustment·
hour IoIlowed by a banquel dinner with
keynote speaker. Presenta tions and
prize drawings follow 'u! almost mid·
night. While dress is casual for the
symposium. jeans are not suggesled
for lhe banquet

For mose who can stay, Sunday
actlvi lies include a beginners' forum
and other lechnical sessions. There is
atso tne AMSAT Board 01 bueetors
meeling in the afternoon.

Access 10 tbe area is easy. For
those llying in 10 DFW airport. mere is
a tree hotel stuntle to the La Quinta

ntE A"'SWU IS G"~ TECHNOlOGY • THE ANS WER IS CO..., lE CHIIIOlOGY • r HE A"'S WU IS GA~ TECHNOLOGY

COAXIAL
DYNAMICS,
INC,

CIRCLE 186 ON RUDER SERVICE CARD

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK wi th Coax ial Dynamics " NEW" Model 83000A, designed
to measu re both FWDfRFl power in CW
and FM systems simply and qu ickly.
Then with a " FLIP" of a sw itch.
measure " PEAK POW ER" in most
AM, 55B or pulse systems. Our
Model 83000A feat ures a complete se­
lec t ion o f plug-in-elements plus a 2
year warranty. This makes the
Model 83000A an investment worth
look ing at. 50 go ahead, take a
" PEAK", you'll like " WATT" you see!

Contact us for your ne arest autno­
rtzed Coaxia l Dynamics representa­
t ive or d ist ributor in our world-wide
sales network.

15210 Industrial Parkway
Cleveland , Ohio 44135
216-267·2233
1-BOO-COAXIAL
Fax: 216-267-3142

Service a nd Depend ab ili ty . . a Part o f Every Prod uct

w.....,..
sec,~
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HARD­
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""OS
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\
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RC11 _. $ 7 5

A ND M A N Y MORE
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ICOM' SPECIAL·rS~=-
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CIRC LE 254 O N REA DER SERVICE CARD

The~peam

-:!~~!!!=M.-·S79 95
•~. FOB I'bo<mK • Sbppul( chaf,.. ....... . USA co>Ir
• =,"0 <Udila:ds • SASIUo< info • An<. ord<'n oddj~ IllI

IIlI""U RAI Enterprises {6(l1) H4lI.9m

l...-...J..J 4~ N 4llth Dr I'hoon1J<, AZ 8~3 1 USA

._"""_.'- - "--ii.-nc I T~~Y (208) 852-0830
• ROSS DISTRIBUTING COMPANY

78 5, Slate s treet, Pre. lon, Id. 83253

• • · u .

The ody~. t)1'C beam i1I'ItCMil to offer wide
~h andmaxi{n(Jm fPlt Slmult.iJncotJSly. .•,_..- HI I - - FWD GAIN:

M,n 10 clbd CHef 6foN

FIB RATIO:
Mln. 30 clbow, BMI

VSWR:
Mall 1 6 1 _ BMI
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PACKET & cOMPuTEiis" -case address"; th is indicates where
the 110 port begins in memofY. Many
adapters use 110 ports-sound cards.
sca nners , NICs (Nelwork Interface
Cards), and fancy display adapters
are a few examples. Conflicts among
cards l or VO space is nol 100 com­
mon- but it does happen. Sound
cards and scanner boards are often
cutprits. Mosl are flex ible enough in
where lhey can live mat you will be
able to find a spot thai doesn't con­
flict. On the other hand, keep in mind
thai you may have two pieces 0 1

hardware lhal jusl don't gel along!

Mapped Memory Addl'Mses

Though it used 10 be uncommon.
using mapped memory seems 10 be
becoming more popular. This tech­
nique takes up a number 01 memory
ad d re sses in the 64 0K 10 1024 K
range--(known as me Upper Memo­
ry Area or UMA) and maps the data
to so me memory that is physically
resident on an adapter. This is much
laster than ItO port techniques. and
so you will finc! it on display adapters,
NICs. and olher applications which
have to move a lot ol data . The UMA
space was set aside by PC designers
lor this purpose but was recently tak­
en back to "load high- programs and
the like. This is where a conflict miglt
occur. In the context 01 our current
discussion. write this stull down with
the rest 01 your information so you
can tell il you've gol a contliel be­
tween two adapters.

DMA Channels

Th e last 01 lhese resources are
the OMA channels. OMA means Di­
rect Memory Access. whiCh is a tech'
nique to allow adapters to quickly ac­
cess info rmati on stereo in yo ur
RAM-wilhout the assistance or the
CPU. Th is is very Importanl to some
operat ions performed by scanners
an d othe r devices which have to
move a lot 01 data In a hurry. On me
AT there are seven OMA channels,
but no! all are available. This is usu­
ally not a source 01 ccntuct. but, u
you have a sound board. you may do
some juggling balore you can install
asecond OMA-uSing eeere.
What Should You Write Down?

Make yoorself a little chart with a
tine lor each slot in your compuler
(you can't inslall more boards than
slots!). Across your chart pul ee 101­
loWing headings:

Manulad urer

"""",
Seria l Number
Fund ion

'RO
ItO Port
DMA Channel(s)
Mapped Memory
Manura c l urer is obviou s; Who

made the thing? Model and serial
number are very tmpcrten t. When il
comes lime to get tech support help,
this may Just save you the time and
trustratlon 01 opening your machine

Continued onpage 5 1

chronous device ; thai is, the data can
appear at any lime. lis flip side Is the
synchronous communications port,
wh ich Is controlled by a slandard
clock on one end of the connectco.
With me PC's async port, l iming Is
controlled by start and slop bilS sent
wi\tl the data. n you don1 completely
understand, don't wony----here's the
bollom line: Since the Central Pro­
cessing Unit or CPU (the computer
equivalent to a brain) can't lell when
the data is going to appear at the
com port, it can do one of two things.
II can keep checking Ihe port over
and over 10 see if anything is there , a
process called polling. Or, as the PC
does, It can wail lor an Interrupt re­
quest-sent by the com port when n
gets data-and then service it. You
can see now why it is called an "inter­
rupt": It literally interrupts the CPU
and asks for service .

On the PC the mterrupts have var­
ious priority levels wilh "0" having the
highest and higher numbers gelling
lower in priOrity. IROO, lor example. is
the timer interrupt-think of il as \tle
computers heartbeat. The AT versiOn
01 the PC has 16 jnterrupts. though
not all of these are available tor your
use. Some interrupts are reserved lor
the system.

As you can see Irom Tab le 1 ,
IROs 11 , 12, 14. and 15 are "official­
ly" available. The trouble is. you need
a 16--bit card to use these! Why? An
IRO is a physical hardware connec­
tion to the bus. A 16-bit connector is
needed to make lhose physical con­
nections to the higher IROs. Though
it is changing, many cards slill cannot
use the higher fnterrupts.

What can you do? Fortunate ly,
some 01 the "reserved" IRa slots are
rarely used by the hardware tnet is
supposed to use them. For example,
you can probably go ahead and use
lAOs 5 and 7 without any ill effects , II
you do not have a com port sel for
COM1 or ooM2, you can use lhe as­
soctate c interrupt. You can even
"share" interru pts in some cases.
This is risky business . lhough. Firsl
you have 10 find two bOards lhal can
get along with each olOOr. This usual­
ly works best in the case 01 some­
\tling like a scanner (image. not po­
licel) thai doesn't "wa~ up" until its
special software is loaded. You can
share the IRQ with another piece 01
~ipment that is also well behaved
AND WON'T BE NEEDED AT THE
SAME TIME. In any other case, each
adapter needs its own IRQ. So back
10 our original advice of wnting stun
down: You need 10 know which IRQs
are available when it is time 10 con­
l igure thaI new board.

ItO Port Addresses

Another resource , less sca rce
than the IRQs, Is ItO port space. This
Is a memory space , disti ncl I rom
RAM (Ran dom Access Memory)­
the place programs liv e while run­
ning-whiCh is used to let hardware
nanster data to programs. ItO ports
are usually specified in lerms of a

IRQ

cal Wl"iling-being reminded doesn't
hurt.

On the olhef end 01 tile scale. Don
KISSS asks for articles on "advanced
topics." list ing eata nets. block dia­
gra ms 01 mullirnode s tations lor
satellite cps, and equipment lists lor
setting up lhose slations. I think you
will l ind wtIal you want. Don. in luture
issues. Sieve N8AMW will also gel
what he asks tor-ctecnmcar Inro on
PACTOR , an exciting new mode
which is catching on like wildlire.

A lot of you , inc lud ing Mitche ll
KC6SXY, asked lor practicauy-crtent­
ad columns-something t like to do
a nyway. You ' ll be seeing lois of
lhose . Mitche ll also went on to give
some good advice which he eesee
me 10 pass on: "Tell people they
should never inStall a board into \tIeir
computer without a ls o carefully
recording and attaching 10 the ma­
chine what they have installed aod
the sett ings. TIley should also il'TVTle­
diately place the manuals in a cher­
ished. preserved three-ring binder.
Without these steps you may encI up
with a computer lhal is a total mys­
lery 10 you." (I hope Mitchell doesn't
mind the copy editing--my editors do
it to me all the l ime.)

I agree with Mitchell on IhiS one,
and I have never oscussee it here
so lhanks lor bringing it up. The IBM­
PC allows us tne flexibilily 01 insert­
ing multiple adapter cards but. unfor­
tunate ly, il has no way of automati­
cally keeping track. Today there is
a proliferation of communications and
Ita (InpuVOulput) devices. The aver­
age computer user can Insert lhese
in his or her machine : scanners. lax
boards, internal modems, internal
TNCs. netwo rk card s. voice ma il
boards, and even more. The biggest
problem is that all 01 these cards are
competing lor ce rt ain limited re­
sources.

The IBM-PC has four types 01 re­
sources Ihat ha rdware adapters
might want or need:

IRQ (Interrupt ReOuestline or
-1

VO port addresses
Mapped memory addresses
OMA channels

(Dired MemofY Access)

Jeffrey Sloman N 1EWO
p.o. Box 636
FrankJin IN 4613'

Comments from the Survey
Yes. it took a long l ime, bot I am fi­

nally gelling a chance 10 compile lhe
inlorma tion from you r survey re­
spcnses. I am going to 00 this in two
parts: ThiS I'T1Or1th I'll look at some ot
the commenls and respond to them;
nexl month (aHJng with a special treat
t o r l hose 01 yo u Inte res ted In
TCP/IP), I'll give you the tabulated
-stensncs."

First. I really want to thank those
who look the time to respond; you r
comments were thoughtful and help­
luI. I also wanl to thank mcse ot you
who made kind remarks about the
coIumn---a 101 01 w1lat you said (per­
haps without you even knowing it)
gave me the impression that this coll­
umn is a succe ss. Though I can 't
please everyone. I want to provide
you with information that is useful
and understandable. You tell me I
have been doing mat. I even got a
few suggestions on whal I am doing
wrong: I need those too. Plea se do
not hesitale 10 lei me know whal you
think. Just because \tle official survey
may have ended doesn't mean that I
want your inpul to end too! Write 10
me at lhe address al the top of the
column or, much better, at my erec­
Ironic mail address on Ihe Intern el:
j s loman Obix .com . I really enj oy
hearing from you on pac ket. too. but
PlEASE-no bustneest I have had to
ignore a couple of requests lor lhings
like reprin t permission that have
come uiat way. To contact me via
packet use: N1EWOONOARY.NNO­
CAL.CA.USA.NOAM.

OK. on to lhe corsreots. Many 01
you had very similar things to say, so
I tried 10 pick representative exam­
ples. I wish I had the time and space
10 diSCUSS evefY response-really.
Bill N6XIV eses for " . . . more enlry
level pIaln talk . . ." and is joined by
Joel N2GOA who says, "KISS, lor
me, anyway_" I am prelly sure that
Joel Is asking me to "'Keep it Si~.

Stupid" and not something that my
wile needs to be jealous about. O\tler
oommenls in \tlis vein come l rom Bin
N8NJA who asks that all ham radio
wrilers keep th is idea in mind . and
Ro ge r WD8DJR wh o lamen ts the The IBM·PC uses an In te rrupt
poor quality or some TNC manuals driven a rctntecture. What does mat
and asks manufacturers to "walk a mean? It means that the designers 01

new user lhrough a cornptete setup ." the PC decided to Implement a eye-
To mcse of you with these feelings, I tern of hardware services that relies
will endeavor to provide you with lhe upon a request trom the hardware
basic Information you seek. I under- device. How you service your hard-
stand your frustration with the toccr- ware's needs is a basic problem 01
rect assumption made by many tech- computer design. To make this a lillie
nrcet manual write rs tnat eve ryone clearer. jet's take a look at a familiar
knows a 101 more than they do . I example-lhe com port.
struggle with this in all 01 my tecllni- The PC com pori is an aeyn-
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CIRCLE 30 ON READER SERVICE CARD

MICRO VIDEO PRODUCTS
1334 S. Shawnee Drive, Dept H

Santa Ana, CA 92704-2433

satistsctton
Guaranteed!

Order Now,
fro m stock!
(800) 473-0538
or (7 14) 957-9268
for technical
informat ion.

SYSTEMS

ID
VIDE 0

DOWN-CONVERTER
For 434 MHz. Low noise
MOSFET front-end for
greater sensitivity. Output
on TV channels 3-4.
$89 +s/h

MINI-CAMERA
Size : lxlx2 in. Weight: 2.5 oz.
Power: 7-14Vl8OmA. Sens: 2 1ux @ f1.8
Lens: Jmm. amm. Out put: NTSC @ IV,
The camera has been used in: ATV. Sec urity
and Survei llance, RIC airplanes and Robots'
S269 +s/h

TRANSMITTER, 434MHz.
ATVM-70. a ROmW. Mini-size 1x !.3 in.• 2.5 oz.
Power: 7·9.bVI8OmA.

S129ts/h

ClRCU 1" ON Il£Al)EIt SEIMCI: CARO

MADE IN
THE U.S.A.

M ND , Oll
' " " C.TALOG" ND ""'C. LIn

//

By simply chang ing adapter cups the
MASTERO-IARGE~ w ill charge any vaeso.

Motorola, Icorn. Kenwood, A1inco etc.
2·Way Radio Battery

NYS resi(JentI add B 1/4%
Idles f.... i\dd 54 00 Itt
polldge 31ld Iwl<lhng,

W & W ASSOCIATES
29-11 Parsons Bou levard, Flushing, NY . 113 54
WORLD WIDE DISTRIBUTORSHIPS AVAI LABLE. PLEASE INQUIRE

In U.S. & Canada Call TOil Free (800) 221-0732 . In NYS 1718) 961-2103 . FAX: (718) 461 -1 978

VAESlJIMAXON
FNll-2 10.8\1 . 600 MAtt
FNB-3'3A 96¥ 0 1200 MAtt
f Nl!-t 12'0' . 1SO MAH
FNB.4A 12'Y 0 1000 MAtt

'fNB-10(SI 7.2>10 11SOMAH
FNB-12iS) 12'0 . 600 MAtt
~_ Io FNB-I1 I"'shorIerI
FNB- 17 7..211 0 600MMi

"Same lin case as FN&12
"FNB-25 7 .2v 0 600 MAti
FNB-2'6 7.ZtI 0 1000 MAtt

··FNB·26-S 1.2'o' 0 1SOO MAH
°FNB-26A 96V 0 eoc MAH
"Same a n' as FNB-26 case
FNB21 12V 0 600 MAti

" FNB·27S 12\1 0 eco MAH
..(It'~!han FNBV)

BATTERIES
BUY DIRECT FROM US, THE MANUFACTURER!

r-- --- - -
M~STERCH R

CIRCLE 111 ON REAOER SERVICE CARO
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Marc I. Leavey, M D., WA3AJR
6 Jenny L8ne
Baltimore MD 21208

I thought I might take this month
when the kids are going back to
school to play professor. myself. and
answer some of your questions.

We'll lead off thi s mooth with an
Email message that arrived via. Ame ri­
ca Online. Matthew Mucker KB5FWG
says that he has two very beginner­
level questions lor me. As a college
student on a budget, he has never ex­
ercised the privileges ham radio of­
fers. He's been mo nitoring 144· 148
MHz in Houston. though, and wants to
get in on the action , bul his budget.
anel good 01 ' ham rad io spirit, has
prompted him to try to build hiS own 2
meier radio. Look ing through two Of
three current magazines , he has not
found any which give detailed infor­
mauco. He is l()c)I(ing IOf references
he could use to accomplish Ihls task.

Second, while perusing me ads in
the magazines (one would hope 73).

he has read an article or two abou t
packet radio. He's heard that packets
are relayed all across the country.
How does th is work? He assumes
that a statiOn broadcasts the message

Amateur Radio Teletype

and a local repeater will pass It along.
"How do I get started In t his? It
sounds a whole lot cheaper than call·
ing long distance!"

Let's deal with the second questioo
first. I'U try to simplify an overview of
packet radio in just a lew short sen­
tences. Purtsts may quibble. bull.. try
to be accurate. To begin wilh. the
"packets' of packel radiO are 1'1()( mes­
sages themselves, bUI discrele bun­
dles of characters which may contain
several kilobytes 01 informatiOn. The
contents of a transmission may there­
lore be made up of one or many such
packets. Each packet carri es with il
an address, the intended recipient.
Now, if you are sending to the recipi­
ent directly, there is no need to repeal
the inlormation. But, if not, the packet
is received by an intermediate statiOn.
held in a buffer, and then retransmit­
ted. 10 be picked up by the next sta­
tion oown the line. This might be the
recipient, or another repeater. Unlike
voice repeate rs , however, which si­
multaneously ret ransma received in­
formation on another frequency, digi·
tal repeaters, or digipealers, receive
and transmit on me same IreQuency.
The lransmisSiOns take place only at-

ler liStening to be sure the frequency
is clear, and many transmitters may
swap r. and out with pacllels, all tak­
ing lums. rsr rt that niCe? And no, il
may so und cheaper man long dis­
lance, but all met packel switching
can take quite awhile, so it ain't laster.
Additionall y, remember, this is still a
hobby. so no business messages via
packet. not even to this columniSt!

All you need to get started is a
VHF transceiver (we'll discusS that In
a minute), some kind 01 terminal,
whiCh can be a computer Of dLmb ter­
minal. and a terminal node controller,
the packet equivalent 01 a modem.
These come in various styles and
prices. Irom ullra-Cheap to ultra-so­
phlsticaled. There are even computer
programs which can substitute for the
TNC: our "AnY Loop' disk collection
has a few worth looking at.

Two references J can recommend
are: Digilal Communica tions With Am·
ateur Radio. which can be purchased
at your local Radio Shack, or ordered
as a special edit ion lrom AEA Inc.•
P.O . Box C-2160. Lynnwood WA
98036; and The D;gital Novice, by Jim
Grubbs K9EI, aSKY Publishing , P.O.
Box 3042, Springfteld IL 62708.

I don't have CtJrrent pricing infor­
mation on either book, bUI they are
both good. and cover the material in
di ffere nt ways . Be su re to mention
" RTT Y Loop" to lhem when you
wrile-maybe it'll get you something.
maybe noll

Now, as to the other question, lh.at
0 1 bu ild ing you r own 2 me ier
transceive r. Are you sure you want to
do this? There are some kits aves­
eere . One source that has been
around for years Is Hamtrooics, Inc..
65 Moo Road, Hittoo NY 144$8. They
have various transmitter and receiver
boards In the hundred oonar and up
(and up) category. You may do as
well , and grow less gray hair, if you
took into used equipment in your area.
Ham clubs, hamfests, and just asking
around may tum U9 a bargain. Even
an old handheld might be all you need
to get onto a digital mode. For an I
know, two days alter Ihis column N ns.
every ham in Houstoo wi ll be call ing
you to otl8l" help. Just hold your solder
for a few days, and leI me know whal
happens, okay?

Shift ing gears, as we etten do In
this "Loop": Matthew F. Judge dropped
me this questioo via the CompuServe
netwol1l.. 1 was reading your column in
73, and was hoping you could answer
what may ee a stupid questiOn. I am
writing a new COf'fl)Uler-aiOed d1spatetl
system lor my poliCe department. As
such, I would Joke to put our TOO sys­
tem in the PC. Is the RTTY Baudot
code the same as the Telecommunica­
tions Device lor the Dea l Baudot
code? I have not been able to find any
difference listed. If there is no diller­
ence. could yo u point me towards
some RnY Baudot software (must be
in Windows)?"

W.h~!.~~~G~~.J!~~?
• Eaoly lbdcl<tI • I ...aB rOOl • f "'<4 0< 1'oI"-abk •

. ,.~ n-·.. 20 _ , OXP_.
<I _ pOrno " .. <• • ~ 1"'"
~ ..,p_ ~ Iko. """'" 0.'1: b ..r,...,
" . ' . O) y.~ , ' ,..f;"$IHO-'O "'·
.~" ~ o!<t' 0.. 2 _.....to.o.l.<, ~,< t) • • ",,~

"': AlI .....,. f"'I.. ""..It-o."k··Pn' .... i:.l "' ~"".
, ,~. • ' .... l'Io. k ox ..i ,ho" ' .. IB~I ,~. n';5 ~bo... -.
~ l.lor"L ~ l A li tell ll<Ts lVcst
II.."" SOCI6l·Il P",w",t'T14f£5 R01 .173-R425
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GIVE YOUR

HR-2510 HR-2600
.. .._~• •"dk

"BIG RIGS"
CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

CIRCLE 265 ON REAOER SERVICE CARO

Call Us For
Great Prices & Great Service

T OU, I"U'E ORDER LI NE 1" 0 0-34 4 .3 1 44
c"""""",,, uS i T. . ..

M US AMATEUR RADIO SUIl ICI

S7JO-.. sao_Yll1ll2:ll lS. 21...."O
I'1oJl /Sla.,.7«1OT

•••••••••••••••••••••••••••••
• •I I• •• •• •• •· ,• •I Factory Authorized Dealer & Service For I

: KENWOOD :• •: YAESU :
! ICOM !
• ••I••

Six Year Warranty

MIDWEST WOOD
PRODUCTS

M idw e st Wood Products
161 41 24th Ave

Coopersville MI 49404

Display your license and callsign
on a 12 or 24 hour solid oak clock,
letters can be changed. Both size
licenses accepted. A great gift for
that special ham, or for yourself l

Only 569.95 plus 5 & H
Catalog Available

Call Today
616~n-3706

NEW!Tooc-M.d.c:r~ Touch Tone Decoder

MoTron Electronics
310 Garlield St., Sule· .. Eug_ OR 97402

Info: (503) 687-2118
Orders: (800) 338-9058 • Fax: (503) 687. 2492

Decode _ 4oIpIlI , Touctl T~ II'OfI'l • 1 I ~ "IOl ... Iape
'__doN , _ ...... or -'II -..y ado -..reI. ... 16 dogIt
LCD d,spla,. eo d'Q'! sc.olla ble Dulle' H~h 5P&e<:l
_ng. "II to 2S~ per second ... &d; opeaker ...
'IV banary or . ..... _ ... Metal ease '" TM·16 Pl.US
incUles JlS.232 OUlputard Sohwara !Of opliOnaI '~!M;
dalal"",alnumb-a, IOQQ'!lQ using you' IBM Compatible
o;ompo.de , ... 611llery and auck> cables 'ndude<l,

TYI-16 Stanuard Model $169 ~
T\I- 16PLUS ls.m M,olf l ~ i"' s"h. ... $239 $'!9il...
PS-12 AC Power Adapter $10

S/1I $.5 USNCaoada. $ 1~ F~i~tl

]II '" -.ey '-' ......teol Tl'J 111110 ""
y-. ..-.ca" . A. " I!a~ A"""P''''
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Table t. The PC-AT computer has 16 IROs but some are used lor the system.
See Ihe texl for more_

PACKET & COMPUTERS
Continued from page 48

10 gel this info. Try 10 reco rd the
whole model nul1lbef, and any revi ­
sions if you see lhem on the Prinled
Circuli Boa rd or PCB. Aecord this in­
formation in lhe manual 100, lor easy
access. Funclion means: Whal does
the board do? Don't laugh, Ihis may
be necessary il you can't remem­
ber-and II happensl Finally. record
the IRQ, lI D , DMA , and Mapped

Wen, the reason I\lal you have not
been able to finet any difference ee­
tween amateur Baudol and TOO Bau­
cIol is that there Isn't any! After all ,
mucl1 01 the earty work In eslabliShing
the TOO staroaros was done by ama­
leurs in groups like lhe Telephone Pi­
oneers, working wilh discarded Model
15 and Model 19 teleprinters. The on­
ly major dif ference Is that the lone
pai rs used in signali ng on amate ur
AFSK and FSK circuits are different
lhall TOO lones , which are based on
telephone modem frequencies.

Any cr ee -nJ-Iess' computer plO­
grams Should work, as long as lhe
proper Interface to telc:o is provided.
Again. there are several programs In
the "RTTY l oop' collection you may
be Interested In. See the end of lhe
column il you are inlerested in these
materials, and good luck wilh this wor­
nw enceevor.

Finall y, someth ing sentimental .
l ong-time readers 01 this coILmn may
remember my love affair some years
back wilh the Moto rola 6800 CPU .
The father 01 the 6809. and grandfa­
ther 01 the 68000 series that powers
Macintosh computers. this incredibly
powerful compuler never really looll
011. Wen, here is a letter from John C.
Delaive VE4Yo of Winnipeg. Canada.
who slill has fa ith. He Is running a
system under OS-9. the multi·tasking.
mu!li ·lhreading operaling system for

tha 680016809 thai predated 0512 by
a decade. with the Original Style word
processor, Dynacalc spreadshe et,
and a RITY program 10 boot! He of­
ters assistance ir1 locating boards or
suppl ies lor lhis system. Inleresled
parties may drop me a line and I wilt
forward the information 10 him directly.
Thanks lor lhe memory, John.

I have menl ioned the "RTTY loop"
collections a few limes. For lhose who
came in rate, I have four disks worth
01 programs, with collectiOnS . 1, .2,
and .4 being RTTY, packet, and ama­
teur radio programs, and . 3 the col­
lection of ardWing utilities. Each col­
Iectioo wil lil a 3.5', 1.44 Mb disk. or
appropriately more disks 01 lesser ca­
pacity. If you would like any or all of
these collections, simply send me suf­
fic ient media (5.25' or 3.5") 10 hold
Ihe sluff (no need 10 formal lhe disks),
a sel f-addressed slamped mailer to
return them to you , and $2 In US
funds for each disk encscsec. If you
would jusl like a listing 01 all the pro­
g rams . send a sell-addressed
stamped envelope to me and requesl
the collection listing. Sure. I can senet
that to you via Email as well, on any
of the usual networks. Send ecm­
menls. quesliOnS, and critiques 10 me
by mail al the above address. or on
CompuServe at 75036.2501; America
Online at MarcWA3AJR; or Delphi al
MarcWA3AJA. I look forward 10 ill iii

IROO:
IRQ1:
IRQ2:
IRQ3:
IRQ4:
IR05:
lR0 6:
IR07:
lA08:
lA09:
IRQ 10:
IRQll :
IA012:
IRQ13:
10014 :
IAQ 15:

Memory information so that when it
comes time for a new board's config­
uralion, you won't end up in a hair·
pulling nt.

Neltt Month

We'll take a IooIt al an interesting
new product-using TCPIIP- that is
a one-board (1 ) packet station. We're
lalking the whole station here, includ·
ing radio. Talk about space saving .
We'll also get a look al the ·slalisti ­
cal" part of the survey Information. -ra
then 73 de N1EWO. III

"~
K.ybo,,,,'
PIC (Programmable Inlerrupl Controller)
COM2 and COM4
COM1 and COM3
LPT2
Floppy Disk
LPT,
Real TIffI8 Clock
Corvlected 10 IR02
available
available
available (PS/2 mouse)
Malh CoProcessor
Fixed Disk Drive
available
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N ex t DaySLOW SCAN TV
with the Sound Bluler!
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' 15-30$-2683

UTMOST MODIFICAn ON BIBLE
ne GREATEST IN rrs TIME. ~-:r...
EVEN MORE COMPLETEI" - ..
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CONROE TX 77302 CHl!C>< OII _ v OllOt.
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TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source, (tape,
phone, radio).
Displays
numbers on LCD
display, 200
Digil memory.

T-2000 $169 ppd. USA

SURVEILLANCE!·
COUNTERSURVEILLANCE
catalog $5.

EMCOM
10 HOWARD ST, BUFFALO,W 142116

(116) 852-3711 Made ir1 U.SA

?COM @ SPECIALIST

CIRCLE 29$ ON READER SERVICE CARD

l ewisville Wesl Center 701 S. 1-35E, sune 115
Lewisville. TX 75067

(NW comer 1-35 & Fox Ave.)
Phone: 214121 9· i490 • FAX: 21412 19, 1687

ITEeH

SA LFS AND SERVICE
Technician for 17 years with JCOM can
revitalize your old equipment ...or trade

in for new.

CAP or MARS mod performed on
purchases at no extra charge, if

requested at time of sale.

u ·SERVlCE: $50 per hour···
"" NO MI/Iol\IL"M • FASTTI.JR.~" "

WA5WZO WBSQCY
Fred Palmer Rea Palmer

(AJ:so senoice K()K & buy noper<1M~ent)
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The Foxhunt Adventure

Newest on the ham rad io fielion
scene is Dave Casler KE0OG. au­
thor 01 The FoJdlunt Adventure. TFA
was released by MFJ Publishing in
July 1992. Written with young read­
ers in mind , it is a story of four youths
attending high school and working in
a pizza parlor In Louisville, Colorado,
a town near Boulde r, 'Illegal drugs are
appearing on the campus, and Ben
Thompson KE0 0 G hears something
very unusual in his namshack that
might help identity the source.

The next few days are filled with
dange r and intrigue . Ben and his
pizzeria coworkers learn important
lessons about ham radio lechnology
and human interaction . One begins
working toward her ham radio II ·
cense. Her inlerest in imprOVing her
German by talking to Dl hams and
her attraction to Ben give her a dual
incentive to study. Later. her budding
knowledge of CW becomes vitally im­
portant as the story unfolds.

Autho r Dave Casler learned about
radio In his childhood when his aunt
gave him a Hall icralters shortwave
receiver, This inte rest ted him to
serve as an electronic systems olfi·
cer in the US Air Force. and 10 get an
advanced degree in electrical engi·
neennq. Today he is an engineer in
aerospace.

Like you, I got into ham radio be­
cause of the Walker Tompkins
books: he told me. 1 always wanted
to do something similar to that. but
never thought I could until I saw Cyn­
thia w an's first book. I read that and
said ' Gee, I can ec this.' And I put an

p resses, is F/rewa /chl It 's abou t
Kim's summer job as a fire lookout
on a remote mountaintop. But my fa­
vorite is her second book, Hostage In
The Woods. II you read Chapter 3
and the "Author's Note: YOU'll see
why.
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You woutd e xpect that such a
heroine would appeal primarily to
girls Kim's age and younger. Indeed,
that was Cindy's intended audience,
but her stories have mudl wider ap­
peal . Several aduR male hams have
told me that once started, they had 10
stay up inlo the wee hours to finish
reading Walrs books.

With carelul res earch and anen­
lion to details, Cindy has produced
three ham radiO thrillers so lar. Night
Signals. her first bo<Jl(. is the only one
that includes ROF. Published in 1990,
it tetls how Kim and ham race rome
to the aid of her new fr iend Marc
Lawrence KA71TR when he is Injured
on a solo hiking trip high in the c as­
cades.

Cindy's newest novel, [ust 011 lhe

Figure 1. Add this FM modulator Circuit fa the tiny CW transmitter featu red in the
"Homing In" column for May 1993 /0 adapt it to your favorite toxbox.

In the same library, I found Tomp­
kIns' second ham radio never. CO
Ghost Ship. tn it, principal characte r
Tommy Rockford K6ATX and a new
Novice mak e an amazing discovery
on a Saturday moming hidden tran s­
mitter hunt in southwest Washington
slate. That was enough to make me
start badgering the ieacers of my so­
cal radiO clUb to schedule a 10 meter
T-hunt. 1just had to try ROFI

Stor ies such as these and the
' Ca rt and Jerry" series in Pop ular
ElectroniCS magazine started me in
ham radio. They lueled my imagina­
tion lor new gadgets and encou raged
me to learn more about recto and
electronics, whiCh led to a career as
an etlgineer,

Tompkins, a prolific writer 01 west­
e rns and screenplays, p roduced
three ham radio novels in the 1960s,
aimed at teenage and pre-teen boys.
Atter a ao-veer hiatus, he came back
to ham radio as a subject and wrote
three more Tommy Rocldord novels
in the lour years betcre his death in
November 1988. He is missed, but
others have taken up his ellort to peo­
mote ham rad io through adventure
stories.

Toda y's best·known ham radio
novelist is Cynthia WaU KA7m. She
writes from a much different perspec­
tive than Tompl(ins. Unlike the athlet­
e. technically-inclined Tommy RoeII­
lord, who seemingly spen t 24 hours a
day being a ham, Cindy's lead char­
acte r is K im Staffo rd KA7 SJ P, a
teenage girl for whom ham rad io Is
just one part 01 a well-rounded ute.

Radio Direction Rnding

T-Hunting Hooked Me

Al age t o I liked electronics and
shortwave tistening, but I knew liltle
aboul amateur radio. One day I lound
SOS AI Midnigh l. by Walker Tomp­
kins K6ATX, in the school library. By
the ume I finished rea ding its 150
pages of suspense and intrigue in­
Volving high school hams, I knew I
had to get my ham reoo license.

phoro A. Hams and future hams of any age will leam about our hobby and be entertained by flam radio saoo: These four
books inc/we RDF in their pIo/s.
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RDF Adventures In Ham
Radio Fiction

Everybody says il: "'INe need more
young people in ham radiO." II's prob­
ably the only statement that Wayne
Green and the ARRL leaders agree
on . II you have "E lme red" a young
ham, you know how our hobby pr0­

duces inquisitive , imaginative. and
al'TlblliOuS youth. II you haven'L read
Caro le Perry WB2MGP's column
each month in this magazine an d
you'. be convinced.

To recruit people of any age into
ham radio. we need to Show them
that n's lun and e_cili ng. To induce
them to study lor a ham ticket, we
must appeal to their natural sense at
a dventure and competitlve ness.
What better ham adventu re than a
hidden transmitter hunt? Perhaps
tnet's why rad io direc tion linding
(ROF) has been regutany teewrec in
amateur radio ncnon. along with T­
hunts and foxhunlS. as RDF contests
are caned.

Joe MoeII PE. KOOV
PO. 80x 2508
FIJIIMOil CA 92633
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Photo B. 16-year-old Jason McLavghlin KD61CZ loves everything about
ham radio, but hiS favorite activity is T·hunting. Why not introduce a young
person /0 ham radio by inviting him or her to ride with yov on your ned

Iv""

outline l0{J8ther.~

lhe best writing, whether fiction or
rcencncn. is done by people wilh
firsthand knowlecl9B of !heir subjects.
Dave is _. prepared 10 write a book
mat indudes data encryption, bicy­
cling, and T-hunling. -Cryptog raphy
has been an Interest of mine : he
said. , wouldn't really call il a hobby,
but I am a member of the American
Cryptogram ASsociation. I guess It
was my exposure to codes in the mil­
itary thatlnlrigued me:

Writers develop their own taverns
ways 01 dearing their minds, torclng
concentration, and releasing creativi­
ty. "AI the time that I wrote TFA, I was
an avid bicycle fider: says Casler. ,
would go on a long bicyde rIOe and
think Ihrough a chapter, then oome
home and write it down."

Casler drew on ms T-hunting ea­
periences at Brigham Young Univer­
s ity 10 complete his tale of high
school ham advenlure, -re been In­
terested in ham reoc for years, but II
wasn't until I was in oollege thaI I did
something about it." he says. "The
club I was In had a lot of T-ncrus. We
thoroughly enjoyed them, I thought
they were the greatest thing.

"We'd gather together on Saturday
fo r the hunts . They would be on 2
meter simplex. We'd limit ourselves
ge ographically. They weren't l ike
some of the modem T-hunts thai are

truly grue ling events. The fox had to
slay sl alion ary and didn't have to
lTansmit a whole 101. Everybody con­
structed Ilve-element beams out of
the Handbook to hang oot the Side of
\tie car and hold up on a stiCk. I didn't
have one, so I'd be either the driver
or the navigator on a team. We'd
drive an over lown and take bearings
based the on S-me ter. The l irsl team
to find it won:

Young readers will have no trouble
identifying with lead cnerecter Ben
Thompson, "I tried delibe rat ely to
make Ben a decent, fainy responsi­
ble, but in most respects ordinary
person." says KE000. "He's vulner­
able, not always as responslble as he
cou ld be. His buddy Josh Adams
NOMUX is much the same:

Early in !he story, Ben meets TOOy,
a new student lrom Los Angeles whO

seems harcl to get 10 knoW. Ben won­
ders it he can be lnJsled. "Toby look
o ver lhe boo k ," Da ve admits. "'
hadn't inlended for him 10 be that
prominent. I became tascrnerec by
this lellow." Readers will be, too.

"Stealth" Publisher?

The Tompkins and Wall books are
readily available from ham ractc
dealers and by direct mail from the
ARRL (see PhOIO A). Cindy Wall
olten goes 10 ham conventions and
is inv ited to give lalks in Oregon

Model T144-l0
T.-.eI Modrhed... "'""'"w_ Anleftl\ll

Model TWM
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Wit\dow ~ouoi K'l
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overall jacket.
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12240 NE 14th Avenue, N. Miami, FL 33161

(305) 893-3924 FAX (305) 895-8178
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Call Dan Harper today.. . 1-800-274-7373
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Introductory Pricing - All coax 95% braid
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HCl l 0 RG8 Poly & 8C1822 83 per foot
HC1 20 RG8 Foam & 8C1620 81 per foot
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HC140 RG213 & 8C1822 87 per foot
HC150 RG213 & 8C1620 84 per foot
HC160 Belden 9913 & BC1620 95 per foot
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"Next time a young person shows
interest in your ham radio activities,

be sure to take time to give him or her
some 'show and tell. ' "

schools about ham radio and writing.
On the other hand, cesee'e book

is no! being promoted by its pubrl$h­
er, You probably earn find it In ham
stores. FOftooately, I noticed it In a 13
Amateur Radio Today ad lor MFJ
publicationS via mail order, You can
order il by calling (800) 64 7-1800,
Stock nu~r Is MFJ-3101.

When I asked if Ben Thompso n
might have more adventures In his
tutu-e. Dave said, "Wrillng the book
was a blast. I've thought about se­
quels , I' ve got two plots a lread y
wo rked out in my mind, using the
same characters."

I hope MFJ soon realizes whal an
asset they have In KE00G and his
booK It needs loIs more publiCity. I
also hope that more eIementaty and
secondary educators can be maoe
aware of the value of ham reoc tc ­
liOn. All of the Tompkins. Walt. and
caster usee deserve prominent dis­
play in school li braries across the
country. (Right, carole?)

So II iI's l ime 10 get a birthday pre­
sent lor a grandch ild, niece, nephew,
or an y oth e r young person who
should leam more about ham radio,
consider one or more of these fine
books. But be sure to do your shop­
ping early. so you'll have them In time
to read yourse~!

Neltt lime a young person shows
interest in your ham radiO activities,

be sure to take time to give him or
her some -show and te~ .· And when
your club puts on a T-hunt, invi te a
youngster along (Photo B).

Tones for the TIny T

Lasl month I reported that Ken
Bauer KB6TIS was adding FM 10 his
SlJbrnlniature CW transminer for 2 or
1- 114 mete rs , d escribe d in Ma y' s
"Homing In." Ken 's mod ulator has

been successluYy tested and it wor1ts
perfect ly with the Communications
S pecia lists 10 ·8, rev iewed las l
month. The entire hidden T, including
the 9-voIt banery, f its inside a small
pill bettie or , .. well .. . use your
imagination.

Figure 1 is the schematic lor the
add ed ci rcui t ry. 01 is a ve rector
diode, Moto rola pa rt number MM­
BV8091. It changes capacitance as a
funct ion 01 the reve rse voltage ap­
plied to n. This varies the frequency
of the oscillalor, resulting in FM. 01
connects through L4 to the crystal
lead that was grounded in the original

circui t (Point A).
The modulator circuit loads the

OSCillator, so O!'der your crystal about
2 kHz higher than your intende d
output frequency. DC bias on 0 1,
supplied by resist ive divider R81R9.
nne-tunes Ihe carr ier Irequency.
Values given for these resistors are
10 be used as a s tarling point.
Change them as necessary to put
your T exactly on channel. As the

battery Voltage decays, some fre­
QuefICY change wiWccccr, but it is not
great enough to warrant a vo ltage
regulator.

Most loltoolt and IDer boards in­
clude keying cifOJits, so U1, 0 3, A5,
R6, R7, and ca in the CW uensmnter
are ror needed. Deleting them frees
up about a third of the board space ,
giving plenty 01 places to tack down
the modulator components. Connect
Ih e top side 01 R8 to the po int
marked Vee on the original schemat­
ic. Vee also l ies to Ihe positive bat­
tery terminal. The circuit ground of
the tiny T sees to the NP N keying

transistor 01 your toxbcx or lDer (gray
lead of the 10-8).

scrteee mount components are
besl, although you can squeeze 118·
wall resistors mtc so me locations .
Newark Eleetronics carries the varac­
tor diode. All other parts are available
trom Oig i-Key Corporation. Boards
and compleled units a re available
Irom KOOn s . For prices and avail­
ability, send a sell-addressed stamped
envelope to Ken at 2306 'rorqucrse
Circle, Chino Hills CA 91709,

In additi on to the 10 -8 , su itable
tone and 10 sources reaturec in pre­
vous columns include RaCon (July
1993) and TBOX (October 1991). Ap­
proximately 2 volts peak-to-peak au­
dio is required for +/- 4 kHz deviatiOn_
Foltboltes are designed to drtve mi­
crophone inputs of HTs and mobile
rigs, so Ihey include one or more
dropping resistors in series with the
audio level porentrcmeter (R9 and
R10 in TBOX, lor instance), Short
lhese resisters or replace them With
lower values to raise the audio volt­
age output.

Set FM deviation with the audio
pot on the 10nel i0 source. A devia­
tion limiter circuit is not included be­
cause tc seoxes have constant output
level. However, you may need to add
a high traquency ronctt capacilor
across A9 to round off square wave
tcetox tones. III

$89.95

CIRCLE 102 ON READER S£RVtCE CARD

OSHA
We Ship

Worldwide
Order Oe.k Open

70eytJ'W..k

ONVTooI Pouch 115.95

Add .....00 ForHandlingVISA MlCCHECK

O N V Be lt W 'O Seat H a rne ss

$74.95

ONV SAFETY BELT CO .
P.O . 801t 404 · Ramsey. NJ 07446

800·345·5634
Phone & FAX 201 ,327,24 62

ROANOAK DOPPLER DF
Alias! there is a P.C. board
to build the famous R08noak
Doppler Direction Finder.
Good for locating interference!
Ready to assemble board and
oomponellts, . .$87.50
'Transmitter Hunting"
TAB Books 323 ppg ..$19.95
(The cafb atiun procect.n fur tti$ .....
can onty be b.nd WI this book.)
Califuma reliJeHts add 1,15% sales tax.
Douglas RF DeviC8S, P.D.Box 246925
Sacramento, CA 95824~925, (916l688-U47

CIRCLE lee ON READE:RSERVICECARD

Of ...,,,,"'- """"""""'"~ •""CO«""""-L"

~...........-
~ I

Spea44 {<vr. *'4 I'Rtr_, .. .- ",!;"
,/ Full Duplox Aulopalch ~#;;b:$h,
'/91 1 Emergency Access - . _
,,/ Reverse Autopatch ,/Toll Reslriction
v voice Mau '/Voice ID's ,/ BSR X10 i
'/VoiceJTone/DTM F Paging '/Scheduler i
'/Unks '/Prog rarnmable Courtesy Tones
'/Hardware l ogic va ,/HF Remote Control
'/Morse Code Practice '/Aemole Base

PCRC/2 Combines the power 01 your
XT/ATplatlorm with a high quality play and I
record voice digitizer creat ing the ultimate
repeetee ccotrcuee. fr4l* $695

5 16-563-4715

F,c5634716 BBS:286- ISI8 !..=. =:

Subscribe to
73 Amateur Radio Today

Call 800-289-0388

PC GOESfWEFAX 30 is a proressiooBl 'ax reeepllon S\'5'
lem tor lha IBM PC. Il It1dudes an AMIFM oemodt.Oator,
software, casselle !u!oflal and 325 pa(je manaul.Chad<
IhlS par!Ja1 'SI 01 our advance<l fealur. , ·

PC HF F.eSIf'l'llle 6.D " a complete shortw_ FSI( I.­
system lor _ IBM PC • indudn WI FSJ( DernoG\AiIlIof.
softwae, 250 page ~....,UQnIII cessene (;all 01
~ lor • C)(lOT1llete catalog 01~

Software S ystems Consu lt ing
61 $ S Et Camono Real. San Clflmanl... CA 92672
Tel '(7 14)498- 5 784 Falt :(714 )4 9 8 - 0 568

PC HF FACSIMILE 6.0 599

CIRCLE 250 ON READER S£RVIC£ CARD CIRCLE231 ON READER SERVICE CARD
73 Amateur Radio Today · September, 1993 55



Photo A C8n::wt and the kids at /he South Street Seaporf in trorI. oIlhe Peking.

calOHJ Perry WB2MGP
Media Mentors, Inc.
P.O. Box 131646
Sta/enls/and NY 10313.(J(/(}6

Ocean Challenge Follow-Up

This column deals with one of the
best follow-up activit ies we 've ever
had in our ham radio class, When my
ern. nn. and 8th grade ham radio stu­
dents were selected to get involved
with the Oc ea n Challenge p roject
("Hams With Class," June 1993) we
had no Idea whal a lanlastic fun leam­
ing experience it was going 10 be.

Bill Bie....enga and Rich Wilson
WA1BZE set a new sailing record on
April 7, 1993, from San Francisco 10
Boston, alOUOd legendary Cape Hom,
aboard their 53-1001 Inma ra n Great
AmeriCan II. Today in Boslon, 69 days
19 hours out of San Francisco, the
Great AmeriCan lilies quietly between
the New England Aquarium and l ong
Wharf, at a clipper ship terminal Irom
the 185Os.

This incredible voyage was of spe­
cial Interest to us since my students
were able 10 make actual contact with
RiCh via ham radio . The youngsters
were positively mesmerized by his ac­
counts or dolpNrl and ....nale sighhngs.
You could hear a pin drop in our room
as Rich described the Itying fish that
hit him in the face 'Ntlen he lowered
himself overboard to remove some
kelp from the hull. We weee 'Nell orga.
moo by the second contact. ....ith chil­
dren at the wall map recording longi­
tude and latitude readings, as me ern­
ers stood by patiently with their pre­
pared questions.

Rich ellplained to my kids that their
dream ....as !'Nolok:f; offshore, 10 ched­
Ienge themselves in their chosen are­
na against the best and onshore, to
share Ihelr adventures en route with
students and their fam i l ies. As
promised, it was arranged lor Rich to
meet with my ham radio students er
the New York City South Street Sea­
port on June 10, 1993.

I am totally amazed al the amount
of enthusiasm this trip generated In
my school (Intermediate SChool 72 in
Stalen Island , New York ) . The 12
youngslers who actua lly ecetectec
Rich were the first ones invited 10 meet
him . I then ran s everal contests
amongst my students 10 determine
who else would be lucky enough 10 ac­
company us to the Seaport. The kids
really went wild. bringing in all kinds
of nautical and marine proj ects and
reports.

On June 10th, 32 children and three
parents accompanied me to meet with
Rich Wil son In person. There was a
canopy set up on board the Peking
ship docked at Pier 17 In the Seaport
In lower Manhattan. The weather was
magnificent as we all proudly boarded
the ship to have our mum ·antiClpated
live interview with someone who had
just been a VOice on the radio. The TV
cameras were there. 'Ntlich added 10
the excitement.

The Children sat 00 the deck in lronl
of Rich as he enthusiastically COfIiured
up lhe mosl wonderful images 01 his
voyage fo r them. One child as ked
about the most beautiful sight Rich had
seen. The response was thai it was a
hard choiCe, but that he had truly been

in awe at seeillQ a wi double rainbow
off the coast 01 BraZil . He also sur­
prised the kids by telling them thaI he
and Biewenga ate like pigs and kings
in order to keep up their energy level.
They consumed an average of 3,000
to 4,000 calories a day. They had lots
of cann ed fruits and vegetables, and
drank soy milk.

There were lots of questions about
the relationship between the two crew­
men. Rich explained that though lhey
were best friends, they stifl had argu­
ments. l iving in a 12-foot-by-1 2·foot
cabin. they learned to sacrifice their
own egos lor the learn goal.

The children . 01 course. wanted to
know about the scary things . Rich as­
sured them that there were plenty of
scary experiences. He said it both
scared and faSCinated him to think of
the ocean beneath him being 13,000
feet deep. Many things amazed him,
like the Interconnectio n of things in na-

lure. Sand from the Sahara desert was
found on \heir sails ever 2.000 miles
away.

The Ihing they both missed most
was the contact with their families and
friends. The !irsl thing they did when
they got back 10 Boston eue- lheir
15,300-mila voyage was to go out With
family and friends lor a big spaghettl
dinner.

Of course, what made the children
smile ear-to-ea r was when Rich told
them how very much it meant 10 him to
speak with them on the ham radio. He
said he took great heart in hearing
firsthand how we were all rooting him
on. HiS partng words 10 the kids at the
Seaport were. "'Keep dreaming you r
own dreams, and the day will come for
you to go and five them."

There's no doubt thai-thanks 10
ham radio--we were able to share in
an extraordinary piece of history thaI
we'll always remember. III
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provide high stabilityand low drlft at any

span. (I <then 1kHZ per Hr. after warm-up)

·110 dB SENSITIVITY AT ALL
SPAN WIDTHS. On~ ITC provides

·110 dBm .1UV. sensltMtyatwtde &
narrow span widlhs. Other low costunits
provide80 ·95 dB only at narrowSpans.

You Do Not Have To
Spend $1 OK To Get aFull

Function Spectrum Analyzer (HP. TEK ect.) And Don't
Spend $3K to $4K For So Called Low Cost Limited
Function Analyzers. (Avcom, B&K, ProTek) ITC delivers full function

Analyzers for less. Let's look at the features ITe Spectrum Analyzers provide.

CALL 1·800·232·3501
FOR SPECIAL INTRODUCTORY OFFER ON ALL MODELS

SAVE UP TO $1000 ON SAl BOO WITH Opts 1,3,5 & 6

SA SERlllS PRICllS:
SA600A $1295.00

2mHz to 600rnllz

SA1000A $1595.00
2mHz to 1000rnllz

SA1800A $1895.00
2mIIz to 1800rnIlz

Opt. 1 50mHz mar1cer Genera'",
$200.00

Opt. 3 ~ 5kHz Narrow IlarK! RIter
proYiIes 5 kHz resolution fIW

$350.00
Opt. 5 TraddngGenera,,,, ,""mal

$250.00
Opt. 6 center Frequency Readout

$250.00
TERMS:MIC, VISA. DISC., te. CHECK, MD,COD

PRICES & SPECif iCATIONS SUBJECT TO
CHANGE WITHOUT NO ce OROBUGATION

•

CIRCLE 112 ON READER SERVICE CARD
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MichaelBryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

Imagine you're laking a solo trip 10
Hawaii in your Cessna 150. During your
travels. you end up having engine trou­
ble over the South Pole. Mak ing an
emergercy Iaodng. you prepare 10 walk
out. All 01 a sudden lhe storm 01 the

Number 20 00 your Feedback card

Low Power Operation

century starts a blowin' . glaciers are
cracking. bronchitiC sea gulls are cough­
ing up green ice cubes. The blizzard's
so strong YOIl'ta being lashed by unse­
cured penguins. Just when you can't
take any more, a giant crevasse opens
up belore you. Suddenly. a yell lays his
paw on your shoulder as your left leg
drops oIIlrom frostbite. At this moment.

!SOn'! you wish yOlld brought along your
HW·8 and a small antenna tuner? A
random wire fastened 10 a slack 01
frozen penguins would be great while
you pound away on your straight key lOt
help inside your snow eave. Low powe1

is always better lhan no power.
BUI what about tM antenna luner?

You can't get 100 much Inside a Cessna
150, so you had beller make it a ban­
lam-size luner. But. you want one tha!
will match coax as weUas random wires
and otl yes. don't lorget about balanced
tines. 100.

Well, I may have exactly whal you
need. Ir s a Super Tee luner designed

by D. A. "Mike" Michaels W3TS, and it
first appeared in the June 1992 QRP
Quarterly. Mike based hiS design on the
orignal work done by DJ2LR. publiShed
in the Decen'tIef 1974 issue of OST.

Getting the Parts

The besl part of all is that Kanga US
has a complete kil ready to go. As with
all me kits by Kanga, you get a baggie
lull of parts. 01 course, the box to hold il
In is up 10 you. Bill Kelsey was kind
enough 10 lei me have one of these kits
at this year's Oaylon Hamvention. The
kit oomes with aU !he inductors required.
as wei as several teet of wire of O1ler·

JgU SChemaflC 0 tho Supe Tee antenna tuner.

T68-2 T68·2 T68·2 TlI8· 2 168-2 6 " LX 6" D
Coa .. .,.

36 . 25 • ,.. 12 ' " 51 4t .l-" H "H "H "H .5 II H .25 II H .12 1l H
~7.0 OF

4 : 1

III It,J' '..f\{I1;_
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T0r;.Jl . L
IIII L.-lIII L,J III L,J II; L

"
Ant. High

.
Y - :: ::

~

~=
S 4 .7 K- - Ra n dom

4:1 Trlliler

.rr" r,,~ ~
0 .

- Ba lun Dn 2 e a.anc e d
- 4 3-202 Core s

Or 1 large COr. =r =r # .
Ant. l.ow

lett to Righl lC"OHllle ",-lie: 330 p F 330 pF 365 pF 365 pF (J ump to Gnd fo r
":1 balun 14· ,- " :1 "'un ,.. .- COB Jl or random wlr• .)

f26 twlaled IOgeIhef I2l5 lwit ted l ogelher
.., K

"H ". m O.5 I'H o· '" l Gnd, ," ". '" 0.251'H 9.5" '", ," ie- '" 0.12 1'H 8.5· '" ...L.
t , " ". -02' -

F re I. tor r

EJ!hibilor Info
l ewis Slcingold. W48l0

SenCl SASE . Ched<s 1008 Crabbers CoviILano
Pa able to m c. 1r1C.. Va. Beacn. VA 23452

(904) 486-3800

Oct. 2 & 3, 1993
Va. Beach, VA

18th Annual Va. Beach
HamFest / Computer Fair ™
& PopCorn SWL Convention
ARRL Virginia State Convention

..... Major Commercial Exhibitors & Dealers

..... Amateur Exams & UpgradeS
..... Sped al e uests - Gordon West, WB6NOA &

Roy Neal, K6DUE
..... DX Forums - Technical Forums
..... Major Computer Dealers
..... Excellent Food Service
..... Held at the Va. Beach PavllJon
..... Plenty of FREE Parking
..... It's still Vacation Time attha Beach!
..... Lots of Nearby restaurants, museums,

nrstcoc sues - Willamsburg, Busch
Gardens, Norfolk Naval Base & more!

General Admission - $5 Advance · $6 At The Door
Tickets Good tor Both Days!

Tidlet~ & General Info

Manny Sl..""". 1<400A
3512 OlympIa Lane

Va, Beach, VA 23452

(8041 340-6105

•
•

(818) 447·4565 m-t Bam-5:3Opm pst. Vi.., Me, COD
P.C. ELECTRONICS T_ (WooRG)
2522·WG Pu san In Arc.eli. CA 91007 Marylin" (WB6YSS)

TVe-4G
only $89

SEE THE SPACE SHUTILE VIDEO
Many ATV repeaters and individuals are ret ransmining
Space Shuttle Video & Aud io from their TVRO's tuned to
Satcom F2·R transponder 13. Others may be retrans­
mitting weather radar during significant storms. If it is
being done in your area on 70 CM· check page 413 in
the 91-92 ARRL Repeater Directory o r call us, ATV reo
peaters are springing up all over- all you need is one of
the TYC-4G ATV 420-450 MHz downconveters, add any
TV set to ch 2, 3 o r 4 and a 70 CM antenna We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fad we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV cateloq - antennas, transceivers, ampliti­
ers. We ship most items within 24 hours after you call.
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Figure 2. Winding for /he Irifilar balun.
The solid line represents the three
wires twisted together. Use an ohm·
meter or continuity tester to be sure
)tlU have /lie right end of each winding
MIen you soIder ;' ;n/o the cimJit.

eot gauge. Also inClud9Cl is the variable
capacitor (always a hard· lo-get part),
and the two-hole balun ceres. also hard­
\Q.find. Even SQ.239 antenna ccooec­
tors come With the kit (surortsei). The
Kanga Super Tee antenna tuner is $20
plus $3.50 shipping Irom Kar,ga US. Bill
Kelsey. 3521 Spring Lake Drive, Findlay
OH 45840.

How It Works

The tuner operates as a low-pass cir­
cuit and does not have any lalse modes
thai present high circulaling current.

sever sliDe switches aoel seven sep­
arate indoclors are used 10 gel a wide
range 01 inductance while keeping !he
"0 " high. By using separate inductors
thai are snorted out by the switches
when 1'10\ needed, the shorted turn et­
rect (whiCh woukl lower the OJ is avoid-

ed. This means all or your hard-lought­
lot CAP RF is going 10 the anlenna and
not into the tuner.

One 01the improvements Mike made
is raising the low Side of the tuoer aboYe
ground. ThiS allows the tuner 10 be usee!
with a balanced line.

Puning It Together

As with just about all Kanga kits, the
instructions are very thin, In fact, with
this kit they're almost transparent! EVerl

though this is not a hard-to-build kit, it
might be more than the lirst-lfl!e buildel'
can swallow. Nol that !he kit contains
d lions 01 parts but, as with al antema
tuners, most of the WCJI'l( is metal form..
ing and mechanical assembly. WJlhout a
ready-to-use be., the buildel" has 10 in­
stall seven slide swilches , and thaI's not
an easy lask. Slide switches are a pain
in the butt to mount on a panel,

There is no PC board to stuff. All the
parts go in as point-to-point wiring . A
piclorial would have really beeo nice 10

see, but alas, there is none. There is a
large pictor ial lor wind ing one of the
balun COils. Thi$ COi could be a source
01 real hair-puling frustration without the
drawing_

AI of the COils mount 10 the back 01
ee seven slide switChes. You have to
wind severer toroids for this project, 100.

The ins tructions give totc rmencn on
winding the cores. There is a list show­
ing you whal length of what size wire to
make each coil. Loo king over the in-

slrucl ions , I came across some text
teling me some of the COils come pee­
wouod but may have too marty turns on
them. So. just remove whal you donl
need anct use the core. 11 woutd have
been a good ide a to ma rk wha t pre­
wound core was whal. I don' t kno w
about you, but I can't tell what the core
Iype is by looking at it . l ooking back, I
wonder what would have happened il I
just used the pIe-wound coles without
removing the extra turns? More induc­
lance, yes; a screwed up Super Tee
tuner. more than ~keIy not.

The Variable Capacitor

The twin-ganged variable capacitor
must be isola ted Irom ground. How to
00 this is up 10 you. 5everal Ideas are
presented In the ins truct ions 10 head
you in the right direction. tn the olden
days, an insulated shaft coupling would
be easy to come by; today, it's a differ­
ent mailer altogether_

I used a hunk of Tellon to mount my
capacitor. Plastic stocll would WOfk just
as we lt , as would a piece of se aled
WI)()(j . A smaUlength 01 a Sic Stick (the
pen) makes a very good insulated shaft
to u ....1eCt 10 the capaCitor. I happen 10
have a panel bearing in my junk box, so
I did not have to worry about the case
eating up the plastic shaft. An old pot (a
1957 verser--oct me ones used loday)
may be use d fo r a pa ne l bearing­
sometimes. No matter how you do ii ,
you must Insulate the capacitor before

the tuner wil work. Thai iocludes both
the flMor aod the statol1

On lhe Air with the $upet" Tee

All you have 10 do 10 operate this
tuner is to select the proper combinatiOn
of inductance and capacitance , jusl hke
a regular tuner. But. instead of flipping
through a range of inductance via a
multi-tapped sw itch or roller inductor,
you have to lI ip the slide switches on
and off, selecting or <fe.selecling the in­

aeeree.
You do this by fully meshing the vali­

able capacitor (ma x capaci tance) and
leaving open the swilCh to the exfra 660
pF, No.., adjusl the slide switCheS lor a
noise peak in the re<:eiver. Peak lor best
noise with the variable capacitor, keep­
ing it toward maximum capacitance. Fj.
nally, apply RF to the tuner and adjust
the Inductance and capacsarce for the
best match. By \pog lor the noise peak
l irst you should be fairly close to the fj.
nal adjustment

I'm not sure aboutllipping the switch­
es on and off with RF applied, even with
QRP~ levels invotved. To be hon­
est, I've never been one to trust slide
SWItches 10 begin with.

AI in an, the Super Tee antenna luner
W()f\(S Quite well. Depeoding OIl how you
end up build ing it, you' ll l ind room lor
one In your Cessna 150. or course, it
will be up to you 10 find out if you can
even stack frozen penguins before you
start running wires 10 the juner. Iii

INTRODUCING THE UNIVERSAL M-400
A totally new concept in code I tone readers!

QUALITY THAT'S
AFFORDABLE

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068

+ Orders: 800 431 ·3939
e lnto.: 614866-4267

ORClf 22 ON READER SfRVICE CARD

7 182 Rasmussen Ave . • Visalia, C A 93291

Unsurpassed Quality since 1954

ri-EX ® TOWER CORPORATION

All towers are complete with ngid cooceie base mounl and
rotator mounting plate. Tn-Ex prints and ca1clJations provided
with lower are compIianl with 1991 Unl!orm Building Code
(U.B.C.) Engineering designed to 1991 U.B.C_ - 70 MPH

TECH SUPPORT 209-65 1·7859

FAX 209-651·5157

LM 470 WAS NOWI
• $3,945 $3,658

Was Now
WT·51 $1,245 $1 ,050
LM-354 $1,865 $1,300

The LJ,4·354 is SoJWbed W1\h ahand winch !lralle system.The !.M -470is motonzed.

~ TO ORDER CALL 1-7=1L.:.=.J 800-328·2393 .

Tri-Ex is pleased to announce the reduct ion in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelminq acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

• Baudot
• Sitor AlB
• ASCII
• Swed-ARQ
• FEC·A
• FAX
a POCSAG
• GOLAY
• ACARS

• A RTIY-feader sndtone-decoder In one! • OTMF
• Easy to read two-fln e 40 character LCD. • CTe SS (PL)
• No computer or monitor requIred. • DCS {DPL}

Forgel lhe limitations you have come 10 expect Irom most "reaoers".
The selt-contalned Universal M-400 Is a sophisticated decoder and
lonereaderollerlnganexceptional rangeofcapabilities. TheSWL will
be able 10 decode Baudot, SITa R A& B, FEe-A, ASCII and SWED­
ARC, Weather FAXcan aisobedecodedlolheprinter porl TheVHF­
UHF listener will be able 10 copy the ACARS VHF aviation teletype
mode plus GOLAY and POCSAG c1gital pager modes. a ll-the-air
deoodng of DTMF,cress (Pl) and OCS is also supported The M­
400 can even beprogrammed to pass ooIy the aucioyou wantto hear
basedon CTCSS,DCSar DTMFcceesctyccr choosing. TheM-4OO
can run from12VDCorwiththesuppfledwalladaptat. The American­
made Universal M-400 is the affordable accessory for every short­
wave or scanner enthusiast Only $399.95 (+$6 UPS).

FREE CATALOG
This huge 100 page cata­
log covers everything for
the shortwave, amateur
and scanner enthusiasts.

Request It today!
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F'f}Ure t . The outpul power of/he Rabbi! transmtner can be lnCfeased to over 5
wans tIlIOugh rile addition of this Hitachi PFOO1, linear hytmd MOSFET afTJJli(1ef
module. (Drawing coortesy 01 BiI Olson W3H0T 01 Down East MiCrowallB.)
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Tune-Up

The receiver has a tuning conlrol
t ha t covers most of the 900 MHz
band. Once it's hooked up to an ell '
temal antenna it apoeare QUite sen­
smve when luning in the ATV re ­
peater. With the small size and
shielding, i1 may even work wetl as
an antenna-mounted downconverter
if the tuning control lines are "(emot­
ed" (thereby eliminating most of the
coax loss).

After you remove the li d of the
transmitter unil you'll find a small po­
tentiometer near the Whip antenna.
Adjustmeots to Itlis pot will vary your
oulpuI power from around -2 (18m to
about +6 dBM (about 4 milliwans).
Although th is is certa inly not a real
powerhouse, it does transmit an ex­
cellent Quality pcrure and sobcarrer
audio. Since it Is not crvstat-con­
tro lle d , il may d rill in f re quenc y
somewhat. so try to rea djust the
transmitter frequency control when­
ever the drift becomes too mum.

For those of you who want some
reet power on the 900 MHz band ,
lhere is an easy way to up the Rab­
bit·s outpullo over 5 watts.

High-Power R. bbit

Bill Olson W3HQT of Down East
Microwave offers a linear hybrid
MOSFET amplifier module (902·928
MHz frequency range) that Should
take the low power (4 milliwan) signal
from the Rabbit transmitter and bring
il up to over 5 watts (see Figure 1). In
contrast 10 many power modules that
were originally deslgned for the eeec­
jar teiepbcne service , this Hitachi
brlck is very linear (perfect lor AM"

jus1 solder the capector to the con­
nector's center pin, resolder the lid
back on and you're ready to receive.
Follow the same procecere to jnstan
a connector on the Rabbit transmitter
(see Photo C).

move the melal COlIer directly over
the area where the whip antenna is
located (see Photo B). You'll need a
large soldering iron (100 w a tts o r
more) to remove this cover. You can
also use a small pencil torch whiCh
can be obtained in most discount
tool stores for around $5 or so.

Once you have the cover off , un­
solder the capectcr whiCh is hooked
to the wtlip anlerYla. Using a pair of
pliers and a screwdriver, remove the
two small screws and nuts hold ing
the whip 10 the backplane. You will
have 10 determine the type 01 con­
nector you want to install on the back
01 the Rabbit's case (usually a fe­
male BNC or F·connecto r) . In any
case, try to f ind a connector thai
threads from the rear. II's much east­
er to Install when you can insert the
connector from the outside (with the
nut on lhe inside).

Once the connector is installed.

Pholo A. The Gemini Rabbit wireless ~eo system consists of 8 tunable TV trans­
miner and receiver tha t operates on the 900 MHz band. (Photo by Jim Pliett

K9OMA.'

Photo C. AdcJjng an ex/emal anteMa cornector to /he eaos­
miner. (Photo by Jim PlHmK90MA)

Ham Television

Nt.mber 21 on your Feedt»c:k canl

Modifying the Rabbit

To add an antenna connector 10
the Rabbi! receiver, you must first re-

price (usually under $50 lor both a
transmitter and a receiver, complete
with cables, power supplies and an
AlB switch). In l act, a nu mber 01
stores 001 Just the receiver by itself
at a substantial savings.

However, as with any bargain,
there is a catch. These little black
boxes (see Photo A) come with
built-in whip antennas tha i need 10
be removed and replaced by con­
nectors . Jim PUett K90MA 01 tne
Fort Wayne grou p w ou ld li ke to
share some 01 his modifications that
allow these units to perform well lor
amateur lV use.

Arv

Photo B. To add an eldernat cornector to the receiver, re­
move the shield cover as shown. ( Photo by Jim PUett
K9OMA)
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Bill Brown WB8ELK
eta 73 Magazine
70 Route 202 North
Peterborough NH 03458

Inexpensive 900 MHz
System

Last month we described the Fort
Wayne. Indiana. CfOSSband ATV re­
peater. In order to aVOid many of the
problems which ca n arise when
buildi ng an in-band ATV repeater,
the Fort Wayne group chose to put
thei r output on the 900 MHz band .
The 900 MHz band was chosen over
the 1200 MHz band because inex­
pensive doWnconveners from a wire­
less video system called the Gemini
Rabbil were readily available at
many stores at a very reasonable



"Our products speak... for themselves"

* Smart D~T"'l Timer

* Perfect For Portable

* No Externa l Power

* Simple Installatlon

* Assembled & Tested

* VHF, uur, HF(lO~11
Model DP- I

Packer Modem
Mad~ in U.s.A.

-­~-..
IBayPac!
"""'-I 8P- I

- Packet Radio ­
Portable & Affordable!

GET THE ATV BUG
New 10 Walt
Transceiver
Only $499
Made in USA
Value + Quality
from over 25years
in ATV,..W60RG

Snow free line of sight OX is 90 miles - assuming
14 dBd antennas at bolh ends. 10 Wans 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 ccrroosne video and audio into Ihetront
phone jacl<s. Add 70Cm antenna. coax, 13.8 Vdc@
3 Amps, TV sel and you're on Ihe air - it's thaI easy!

TC70-10 has adjustable > 10 Watt p.e.p. with one xtal on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N·ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2,r aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes,
verified In the latest Cal1book or send copr. of new license.
Call or write now for our camp ete ATV catalog
including downconverters, transmitters, linearamps,
and anlennas tor the 400, 900 & 1200 MHz bands.
(818) 447·4565 ...........'30... .... v;.., 1lC, COD
P.C. ELECTRONICS T_ (Woo"G)
2522 Panon un. Arcadia CA 11007 Mary.nn (WB&YSS)

Mof bl k PC

CIRCLE 42 0JI1li

I TV) Imod laledu ama eur . t runs o '" board mat can be used
12 VDC and draws about 2.5 amps with the module lor sa. They also
at lUll output power (approximately have a complete kit which includes
10 watts) when driven with 10 milli- the PC board and all components lor
watts. $95 (model'331OPAK).

You shou ld mount the Hitachi This li nea r amplifier is easy to
power module onto a heat sink (use build and mates well with the power
a layer 01 thermal compound for etn- level 01 the Rabbit transmitter. It is at-
cent heat t-ansten. Be careful not 10 so a good choice lor any transmrtter
overtighten the mounting screws or circuit you may want to amplify (as
you could crack the module's sub- long as you don't exceed 10 milli -
streto. The output gain is adjustable watts into the brick).
from 30 to 50 dB with an external I hope that tho easy availability of
con tro l vo lt age (3 volts no minal); the units described in th is column
however, the 30 dB gain selting of- helps spur sorno more activity oo tne
te rs the best li nearity. Each of the 900 MHz band. Even though we are
two voltage inputs needs 10 be by- sharing the band with an ever in-
passed to g round through parallel creasing quantity 01 consumer and
ceoeceors. as shoWn in Ftgure 1. commercial users, it's st ill a very e1-

Down East Microwave (Box 2310, fective band lor ATV.
RR1 , Troy ME 04987; telephone: Thanks to JIm Pfiett K90MA ancl
(207) 948-3741) offers the PFQOll BiUOlson W3H0T for the informatiOn
module lor $65 + $3.50 sIh, and a presented this month. iii

Parts List
10' 78L05 +SV 200 mA 3 term, voltage requtator
IC2 Hitachi SC1043 hybrid module
C1 3.3 " F 16V tantalum electrolytic
Co 0.1 IlF and 0.001 I' F chip cepecncrs in parallel
R1 240 ohm 1!4W carbon ram resistor
R2AA 470 ohm 1!4W carbon tilm resistor
FT Feed-through cap
0 1,02 IN4004 diodes

I'He::o.}
HamCall / CD-ROM

Sell your
SOCl,_KAllS~

I,OOO·t of '--o..-... product in• 0, ' Jr' ~__ ".. _ llMIo

\ : -~ -_...._...
73"""'"- .

.. _... 15O.00...........- ~oo

CE
~STDl PuDlitN no ttl Amateur_ ""'1130 __ ,v... nl l7

Radio...l' ....." " · 100':"·_

CIRCLE 51 ON ItUDDt aDWICI! CAItO

Today!
~." ,t'>~ " I)~~ NO TUNERS'fa'" .O~ ,,, NO RA"'" CallIi ,.,s f NO RESISTOR S

~,t.~~ NO COMPROM ISE

Dan Harper""",C1 '" FIVE EXCELLENT REVIEWS JUST
CO DON'T HAPPEN BY CHANCE atCALL US FOR A FREE CATALOG.
·__. OCI- n, l_ . .... 'I. , _ lIl_ n , ' .

1-800-CO. Dec. ,. 111. . ..."- ..

BILAL COMPANY I ~ 274-7373137 lIl_tletl...om. '
Florissanl,Colo 1~1 1OI1' =

(1111 687.oe.so

UoDEJI SDl'YlCE CARD

1-800-8BAVPAC
400Daily Lane
P.O. B Olo S2 10

Grsnu P;ll;$. OR
97S27

Whether you're all experienced packeteer or a newcomer wanting 10
explore packet fOf the first time, Ihis is what you' ve been wail ing for!
Thanks to a breakthrough i n digital signal processing, we have
developed a nn y, full-featured, packet modem at an unprecedented

low price. The Day Pac Model BP- I transforms your PC-compatible
computer into a powerfu l Packet TNC.
capable of supporti ng sophisticated features
like digipeaneg, fi le transfers, and remote
terminal access. SOW is the lime for yOU

10 join the PACKET REY O LlTTI O:\!

DIGITAL VOICE-RECORI>ER
"Ii'-.t

~~·f AudioQill
J UP TO 21' SECONDS RE CORD TIlliE
J UP TO . "USAGES
J . S.....PLE RUE S
J SPf;AKER OUTPUT
J l O LEVEL OUTPUT
• • IIlEG OF R.....

J LO PO"ER
• T1l E"AeU -....
J eATTERY BACKUP

• "'5~ DC OPERATION
J SMALL SIn 2 S' II '.S·

CIRCLE 269 0frII REAPER SlRVICf: CARD
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UHF And Above Operation

C. L Houghton WB6IGP
San Diego Mierowave Group
6345 Badger Lak.e Ave.
San Diego CA 92119

10 GHz Operations Wide­
band FM and SSB

I have been asked numerous quea­
l ions concerning 10 GHz operations.
questions about everything from sim­
ple. easy-Io-build systems 10 the more
complex methods. The easiest to build
andleasl expensive are the w1deband
FM systems. T he least expensive
types 01 tnese otlen use conve ned
burglar intnJSiOn alanns. Al the other
extreme are the sse rigs that require
expenswe microwave hardWare.

The re are advantages 10 ea ch
mode. The primary dillere nce de­
pends 00 your luck linding equipment
at a reasonable cost. In me case or
the wideband, there are seve ral cut­
ters from which useful hardware can
be Obtained. These Include many of
the commercial burglar alarm compa­
nies tha t are replac ing microwave
units with newer devices. Check with
your local alarm company to see if
they wil part with any of these gems

for unre or nothing. They operate on
10.525 GHz, and can be moved down
to 10.250 GHz by a SirTllle screw ad­
juslment.

II you are unable 10 locate surplus
unils. one alternative would be 10 bUy
Irom a vendor like SHF Microwave
Supply. 71 02 W 500 S. La Pone IN
46350. They stodl both new and used
units ranging in price Irom $20 (lor
used) 10 $65 (lor new veractcr-ccn­
trolled units). 'rtese were not intended
lar communication purposes bu1 they
adapt ~ile nicely.

YalllCtor vs. Non-Yaradar Systems

Having a vaeactor Irequerx::y control
syslem is just like having a variable
capacitor in the circuit for IreQuency
adjustment Usually, capacitance is
adjusted by varying the control voltage
Irom ze ro vo lts to +10 volts . (The
Gunn diode is he ld constant at 10
votts) . Diodes that wo rk in this voI1age
range are eeet. They 11I' 111 g ive you
about 60 MHz of frequency adjust­
me nt . T his beet c ase sc e na rio is
achieved using the very fine MA-eOM
GUNNPLEXER-the standa rd lor ex­
cellence .

By comparison. the unit with varac­
tor control avaitable nom SHF gives
acout 15 MHz ot frequency control .
The varactce makes the tuning opera­
lion quite easy eorroared to a roe-var­
aetor-eontrolled system.

In a eee-vaeactcr-ccntrouec sys­
tem, tuning is acrseveo by varying the
frequency adjustmenl screw 10 the ex­
act frequency you desire. just like with
varactor units. You need 10 use a Ire­
quency meter or wavemefer. This eo­
justment is made with the Gunn von­
age (normally +10 volts) set to aboul 9
volts . Then, after you have calibrated
the set screw frequency adjust ment,
you can vary the Gunn voltage up and
down from about 8 10 10 volls lor a
l ine frequency adjusl control. As Ihe
vortage nears 8 volts. some diOdes will
drop out 01 osclllation. This voltage
timit varies among GUrwl diodes. You
will have to f inct the adjustment anct
wltage range 10 suit your system. The
range depends on cavity adjustmenl
anct so many other factOd'S that I Sim­
ply can't list them all here.

Here's an easy method to remem­
ber. Find \tie lowest voltage your unil
will work at reliably. Set me mechani­
cal adjustmenl screw to approximalely
mid -range With respect fo frequ ency
cmerence. Remember, Irequency Is
nol always linear and may be more at­
fected at one end 01 the voltage range
than the other end. Usually frequency
changes more at the higtl end 01 the

adjustment. I have observed aboul 5
MHz 01 adjustment uSing this method
01 voltage tuning on a typical 10 to 50
mW Gunn diode system.

The premium units 10 use are var­
actor-ccntrcnec systems, those with
bolh a Gunn diode and a varactc r
diode in the OSCillator cavity. They are
the easiest units on whiCh 10 set tre­
quency-and they make widebanct op­
erali on quite easy compared 10 the
bUrglar aiarm units. The key difference
Is cost, from about $20 tor a burglar
aiarm unif to something closer 10 $250
for a MA-eOMM GUNNPLEXER cavi­
ty. For a cost somewhere in between
you ca n home-brew a Gunn cavi ty
with some brass waveguide and a 101
01 patience.

I have had G UM diOdes available
lor several years. Including both 50
and 100 mW devices. The f'jgh power
devices are finally al gone but a lew
50 mW d evices re ma in. I a m still
searching lor a batch of varactors 10
facilitate new caVity construction. Var­
actors have been quite scarce on the
surplus ma rke t, hal t ing home con­
struceon proiecrs in this area. Recent­
ly I obta ined a small quantity of varac­
tors and they did not lest out to be
wideband dev ice s. I realized only
about a 5 to 10 MHz Irequerx::y adjust­
ment range--disappoint ing. but they
wor1ted. I will continue 10 keep my eye
oul for more suitable parts. I haven't
spent toe much time trying to pur-
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Photo A. VHF and microwave statiOn /rxa16(1 on to" 01 a 4,000 tool MI. Note the
hotne-brew llKl(Iden dsh used by N6XO.

chase the components new. as I am
Irying to put together a 'bargain base­
menr unilfor wideband FM.

10 GHz SSB Operat ions

Ope ration on SSB---compared to
wideband FM--dernands a totally dif­
ferent type and complexity ol Circuitry.
You could use the se units lor wide­
band FM bUI there is no reasonable
benefit. The SSB systems will support
narrowband FM just as easily as SSB
and the improvements are rema rk­
able, partly due to reduced bandwidth
and trequeocy stability. Any time you

eecease lIle signal bandwidth you ee­
lain a ma f1(ed ecreese in distance and
appa rent power capabiliti es . For in­
stance, take a 10 mW wideba nd unit
and a 100 microwatt SSB system lor
comparison. On a pat h 01 about 150
miles during one of \tie lt1e ARRl 10
GHz contests . we were unab le 10
make contact with wideband FM using
a 20 Of" so irdl dish lor 1tle wideband
FM system. With dish gain of about 25
10 30 dB. plus the 10 mW power lf1lul,
we produced outPut power (EAP) ot
about 1 wan.

Now. for comparison, the SSB sys-

tem was a basic briCk OSCi llator (Willl
high frequency stabi ~ly) and a mixer
driven by a 2 meter FM handie-lalkie
lor the IF system. This combination of
components produced atout 100 ml­
crowene 01 power at 10 GHz. The an­
tenna used was e 15 dB hom, and a
reliable readable contact was easily
made over this same 150-mile path.
This narrowband system was operat­
ing at a fraction of comparatiVe power
outPut and some 15 dB difference in
antenna gain, but the lower power and
system gain stil l made the contact.
The prime difference? Higher frequen­
cy stability was a fac tor, to be sure,
but the most important rector was re­
ducing the bandwidth from 75 kHz or
so to 5 kHz cevianco. A further im­
provement could have been made
With sse compared to narrowband
FM, had sse gear been available on
INs bonowed 10 GHz system.

Improved SSB slations usually do
rot operate on that low a power level,
but great results can occasionally be
found. Higher power stations may In­
clude TWT amplifiers (10 warts power
o ulput) leeding a 30-inch dish with
some 35 dB ga in , making a very
Iormidable system. l ower power sla­
lions with solid-state amplifiers like the
ones d iscussed last month are also
used lor power outPut in the 1/4 to 2
wall range. A 1/4W amplifie r conver­
sion from surplus metenar was also
discussed in th is colu mn In the

Sepleneer 1992 iSsue of 73.
High power and frequency stability

alone do not ma ke a station-other
equipment is required . Each added
component adds to system cost. You
need to add mixers , microwave relay
switching, receiver low noise creempu­
l ie rs, and still packege this in some­
thing other than a 50 caliber ammo
can. (Although I stm use ammo cans
when I can find them.) ccst-wse. a
lypical 10 wan TWT~ler in work­
ing condition is priced al about $200.
The mixers can cost upwards of sev­
eral hundred dolla rs for new commer­
cial Jobs, but eurpjus units can be co­
tained for about $50. The microwave
relays of the SPOT variety (four re­
quired for lull switching apPIieatiOnS)
cost about S30 each. The receive low
noise preamp costs about $80 lor a
horne-brew unit.

The local oscillator can usually be
found in one of two tcons. One is a
home-brew, similar 10 one recently de­
scribed in OST by lac Leu. This unit
consisted of a crystal oscillator multi­
plier thai used several GaAsFETs for
microwave mu ltiplica t ion to the re­
quired injectiOn Jrequency. The other
popular Jorm of deviCe is 1tle famous
"brick· osci llalor thai appears lrom
lime 10 time in surplus. lac designed
his home-brew unit because of the low
availability 01 brietl. type oscillators. I
have to admire his welHhoughl-out
design. I haven't priced out his corrco-

CALLUS
TODAYII

WE WILL BEAT ANY PRICEI
. --- --­--- --­_... _----

FTBJ, SAJ, TZPC145G
24 HOUR SHIPMENTS

SO DAY MONEY BACK GUARANTEE
fREE CATAlOG & tNFORMAnoN

1-800-772-6244
),l· F:9-6 EST

U.s. C. ble Tv, Inc. Dept: K73093
4100 N.~ Rd, Bids. F· 4 """"""" B-:h I'L 3)073

NO noRmA SALXSt

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest
DMTB-A • all Jerrold Impulse '"

Starcom series
SAJ-DFA • all Sci. Atlantes incl8SJ6.

8536+.8580, Drop-field
PN-3A all Pioneer systems

~o

CABLE TV
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Best Prices in the U.S.A.!
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DVMSI1+
Dig ilal Voice Mail System

.. 1024 user voice m~ il s~lem. works
l ike , voi ce B8S!

.. All Juturn promp~ by ~ ptu ...nl
fel1Ulle "o i~!

.. Stor~ge l im itw only by ~v~il~blt iUlrd
disk sJn't'!

.. Com muniUlts wilh RC-8519618SO
using busy/d".Ilinn!

.. tOO event ,dvan,ed K hedut er with rea l
voice d",k"~lendu!

.. Background uploadrdownlcad of al l
fil es vi, option,)! modt'm!

.. M..ny otht'l fUh.lrn, too rn..ny to list heR'!

The DVMSN. is now anil.lble for S349!
Demo C.lSH IIt' ..nd m.ln ll ~ls ;jIv..il.a b lt'!
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ATIENTION ACC OWNERS!
AN D AU. OlllER REPEATER

COJ\TROLLER O""~EIlS!

P.O. Box 598, Remond, WA 98073
Orders Only 1·80D-GOT-2-HAM

Inquiries (206) 869-8052

In Packet Radio
Ente r the ex ci ti ng
world of packet ra­
dio today with How
To Get Started In
Packet Radio . Dave
In g ra m. K4 TWJ .
w rote thi s begin­
ne r ' s gu ide to
packet radio in an

easy-to-understand manner. It starts with
a non-technical description of packet ra­
dio. followed by chapters that include
gett ing started . setting up your statio n.
networks, BBSs. portable and high-fre­
quency operation and even a Packet Ra­
dio Equipment Survey, There' s also an
appendix that includes circuits for inter­
facing equipment. J oin the most exctt­
ing and rapidly growing area of ham
radio today! Orde r your copy of Ho w To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

~NARA
,,",,~!lMl'lJEUl IIAOIO~W"CN
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Recent Activities

One 01 the more active members of
ou r San DIego Microwave Group re­
cently took part in a OXpedition 10 the
Isla de Guadalupe · XF1G." ThiS iSland

astronomy. compuler aided design.
and microwave basics. This. as al ­
ways. is expect ed 10 be a great pro­
gram of microwave and VHF-UHF ex­
pertise . II you can go, you should . For
details , contact conlerence chairman
Jim Davey WA8NLC at 4664 Jefferson
Township Place, Mariella GA 30066;
(404) 998-6971 .

Microwave Update '93

Just a reminder that the Microwave
Update '93 Conference is going 10 be
hekl Septent>er 24-25 in Atlanta. Pa­
pers 10 be presented at th e confer­
ence inclu de 10 G Hz construction,
waveguide litters, 24 GHz operation. a
single board 1296 transceiver, radio

"""Photo B. Bernardo X/i2HWB al OUf hil/lop operaling poSitiOn on too Isle De
Guada/tJle, MexiCO.

atten t ion that we used to . For ln­
stance. during the first contest back In
1986, a l operalion. without except ion ,
was made USing simple wideband FM
burglar alarm units and some com­
mercial MA-eOM units.

brick than 10 huikl one.
Now. please be advised tha t I am

biased towards the brick system and I
use it extensively. I have Invested lots
of time In them and would ralhef" fIghl
than switch. 01' course, what you do
will depend on what you have avail­
able . I hav e acqu ired many extra
bricks and win make lhem available 10
those Interested, while supplies last. A
10 GHz bOCk is $SO postpa id US only.
A reset brick, set to 10.223 GHz for
low tnjecton (Iilters retuned), Is $65.

Please note tnat Ihese unils can be
found at some surplus dealers lor a lot
less money. I have heard comments
on ereeeranging !rom $100 at Dayton
to 55 lrom a Ilea market. so keep your
eyes open.

Well. thaI's It lor~rtsons 01 01­
ferent systems and COil ipOil8f1ts lor 10
GHz. The basic mode 01 operation lor
most amateurs operating on !his band
is to first operate with wideband FM
and then proceed 10 make many dif·
ferent modificalions to their rigs. both
commercial and home-brew. A nal1.lral
lra nsl!lon to the more lucrative opera­
l ion efficIency of narrowband modes is
typical. During the last ARRL 10 GHz
conte st (Septembe r a nd October
1992). almost 90% of ali 10 GHz con­
tacts were made on SSB mcoes 01 co­
eration. Wideband operation account­
ed for less than 10% 01 operation.
Most of us bring oul our wldeband
equipmenl but 00 not give it the same

nents , but I figure Ihey cost around
$100. using a good junk box to hold
cost oown. That is COi lipetitive with the
blick systerrs which cost $SO each
and require that an additional $20
oven-controlled c rystal be ordered
lrom International Crystal lor phase-­
lock operation. Again. thi s is Just a
poce corrcartsco of different systems.

The cost breakdown on the receive
low noise preamp is as follows for a
two-stage GaAsFET amplifier, with 18
dB gain and Nf 01 about 2.5 dB: SMA
coaxial connectors (fema le chassis
mount) sa, two MGF1402 FETs $30 ,
PC board w{chip res-cepe $20. Add
some flashing copper lor a box orcon­
tainer to house the amp and add the
bias power supply and you add anoth­
er $10 10 $15 eoners to the amp's
cost. Of cou rse. th is price can be
g reatly redu c ed by ra iding a well­
slocked jtJ"lk bolt.

Well eers the overview on opera­
t ion and system cosls. There are
many advantages and disadvantages
10 each and every system, not with­
standing cost. These truths are not go­
Ing to change. Narrowband operation
methods far ou t-work wid eband sys­
terns. Wideband systems are the least
expensive. Crystal mullipller systems
can have frequency accuracy prob­
lems. and that includes brick oscilla­
tors. But. if you can obtain a bOCk at a
good plice don' bother buikling you r
local OSCillator. It's a lot easier to use a

MODEl SA.7110

--- ~

"' Tf <rCO"" t C T SI'fC'AUS TS '''C..c ... ., COR

THE SR-7110 CONNECTS TO ANY TRANS­
CEIVER TO MAKE A SIMPLEX REPEATER

• Portable or mobile repeater to increase the
range of HTs • Emergency repeater· Test
repeater to hear your own signal· Test for
skip conditions • Unmanned hidden trans­
mitter • Calling frequency machine

The 7110 has two modes of operation . In the
automatic mode the repeater only repeates
when there is no reply to a transmission
within two seconds. In the continuous mode
all transmissions are repeated without delay.
The 7110PL has a PL decoder so the
frequency can be used without the repeater.
SR-7110 $200.00 SR·711OPL $275.00

AUTOMATIC
SIMPLEX REPEATER

(M.C.)(VISA)

• Electronic Regulated • Made In U.S.A.
• Fold Back Current Limit • One Year Warranty
• Dual Crowbar · Auto • Over Temp Protection

aeset - 1 PieD Second • Over Temp inerearer
latch -1 u Second • Crowbar Indicator

• Inpllt Surgl Protection • 120n 40V all modlls
• Digital LCD VotltAmp • Continuous duty with

Mtler w/tlispl.y bold optlooallan coolinG
(opl ional) 11101n=quin=d s.401S55)

• Modular Capacilor Amiy • He.,., duty translormer
• Softstart 011 most modt l$ manuf'ctu red In U.S,A.

LUKE CO.
7113~ 9 MOl.. lo~. COly. f.N .9651

16161 229-ti9l

WHEN LUKE TALKS AMPS,
WEDELIVER •••

24 HOURS ADAY 1r;~::~;;:~
7 DAYS AWEEK ~

52 WEEKS AYEAR
LUKE HIGJ! CURRENT
CONTINUOUS DUTY

POWER SUPPLY
S4O-4OAMP·13.8V ••••••_ _ _ _ $275
SS5-55AMP·13.8V •••••_ _ __ _ _ ••••••$31 0
S6S-65AMp·13.8V •••_ •••••_ ••••••••••••_ ••••__••••••_ $425
S80-8QAUP·13.8V ....__ .....__.._ _ ......_ ....._ _ S540
5100-1OOAMP·13.SV _.. • __• • ••__ $S85

S35H-35AMP-28V _•••_ •••••__••••• _ •••••__•.•..__.... ..S445
SSSH-55AMP-28V ••••_._•.•.._••.•.•__••• ••• •.•__•.•.S540
S25VH-25AMP·5OV __ _ _ _ _. per quote
SSSVH·55AMP·50V _•••••_ _ _••••••••••• per quote
OPTIONAL FAN COOUNG $50
OPTIONAllCD METER $75
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is owned by Mexico and is located in
Ihe Pacilic Ocean 155 miles west 01
Baja California and 350 miles south 01
Los Angeles. The 29th parallel bisects
the iSland, placing it in goo locatiOnS
Dl08 and Dl09. The main inhabitanlS
01 the island are thousands 01 craves
(goats). Human inhabitants reside on
the southern half 0' the Island and
number around SO. They are primarily
seasonal abalone and lobster fisher­
man, their 'amilies. and members 01 a
sma" Mexican mi~ta ry detachment

The main thrust 01 the expemuon
was 10 activate !he island lor ee AS­
GB-managed ' slands on the Air" (I().
TA) program. The special IOTA deSig­
nator lor Guadalupe is NA-179, Partic­
ipants were Jose Luis Ogawa XE2TT,
Eusebil Morales XE2EAA. Feli x Nu­
mez XE2JNE. Bernardo Gon zalez
XE2HWB (Photo B) and Jack Henry
N6XQ. This is Jack Henry's account of
that aoventure

Jose Luis did much 01 the plal'Wling,
which involved negotiatiOns wilh the
secretariat De Marine I()( preposition­
ing heavy and bulky items on the is­
land. The generator. gasoline. anten­
nas , tents, masts, bevera ges, etc.
were transported by Nava' lrigate and
stored at \he island's marine base pri­
or to our arrival.

At 1000 POST on 14 May 1993, we
departed Ensenada airport In a twin­
engine Cessna. Th e f1 ighl was un­
eventlul and in about an hour we were

circling the lishcamp. The nyover Is
the signal lor the l isherman 10 load
abalone and proceed to the landing
strip which is about an hour's d rive.
Aller landing on the 6,000-loot run­
way, we had plenty of ume 10 unload,
take piclures and relax. Sure enough,
about an hour later, a 1960 Jeep 1­
1/4-ton t ruck app eared Wi th what
seemed to be about half of the usn­
camp piled in back. The pilot placed a
large rare in lhe aisle 01 me eeeren
and the fisherman lransferred in more
abalone than I had ever seen in my
Iile. Al about 1900 POST al Ollt'o8 pre­
deployed equipmenl, along with the
oear we llew in with, was loaded into
the truck and a sman cargo lfailer. The
b umpy ride 10 the no rth yielded
breathtaking views of lhe rolling vol ­
canic hills, shear drops 10 the ocean
and an occasional sighting of a chivo
herd.

Dusk Signaled the arrival at our co­
erating ca mp. We were in a liltle valley
at the edge 01 a large forest of ta l ju­
niper and cypress trees. We immedi­
ately set u p camp and erected a
tribander. The lirst HF QSOs were
made around midnight HF conditions
during the esceouon were la ir to very_.

aemercc and I were the VHF oper­
ators for the expedition. The bands we
operated were 6, 2, 223. 5 MHz. 432,
1296 and 10 GHz. The first VHF esc
with the special call XF1G was with

W60YJ in San Diego at 1550 on 15
May. Signals were good. but no! super
strong from this loca tion , due to me
rolling hills 10 the north of us. Morning
and midday propagation were much
belter lhan the evening. We operated
the VHF station on Saturday and Sun­
day from this slle and moved the sta­
tion to a 4,OOO" oot peak on Monday
primarily to worll 1296 and 10 GHz.
The location was super. Phil W6HCC
was setting his 10 GHz station in the
San BernardO mountains about 315
miles away. H iS Signal on 10 GHz was
59 +40 dB. Subsequenl 10 GHz con­
ta c ts were made wilh N6C A,
WA6CWM, WA6EXV, WA6CGR and
WA6CDR . All were 59 +++ al d is­
tances tener lhan 350 miles. W6HCC
returned to his home a TH in Cherry
Valley and bounced off the mountains
to the no rth to wo rk us with 5X5
peaks.

The best OX on 2 meters was with
Dave WA6CGR. who was operating
portable at POint Reyes, north of San
Francisco, 700 mnes distant. Dave
was rumng 10 watts inlO a Iouro-el e-­
ment vagi. Dave drove from Los Ange­
les pri ma rily to attempt a 10 GHz
North Ame rican record shot. There
was high probability we woul d have
made II if we had been at the higher
location when Dave was there. (Dave
was nol available for the Monday at­
tempt.)

All in all , there were 12 QSOs on

6 melers. 57 on 2 melers. one on 223,
17 on 432. six on 1296. and 10 on 10
GHz. Jack stated thai if they had been
able 10 operate on the mountain peak
all three days, OSC Iotals woukl have
tripled. Tuesday morning we packed
up all lhe gear and headed for the
fishcamp, where we would stay and
wall lor the flyover the next day for
the return trip to Ensenada, The has­

pita ll ty 01 the l ish erman and their
tamaes was excellent. We slept in a
one-room schoolhouse and our diet
unlll the return was came de chive,
frijoles, and Iortillas. The lishcamp had
a pel crave called "Chivo Loco' be­
cause it was mean and crazy. II would
sneak up, chase, and try 10 butt mem­
bers 01 our party with its long horns.
We wondered how it escaped the din­
ner table.

The relurn flight was in a slightly
larger plane and again uneventful. As
an Amencan. it was a real pleasure to
work with the Mexican hams and be
part of their culture lor a week. They
were most gracious and I was happy
for the opportunity to participate in
1tleir DXpeditioo-de Jactl. N6XQ.

W&lI, thaI's it lor l his month. Nexi
monlh I will describe a complete 10
GHz QAP 8SB rig. As always, I win be
glad to answer questions concerning
this topic o r othe r relaled VHF mi­
c rowave materia l. Please send an
SASE fo r prompl reply. 73 Chuck
WB6IGP. III
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Mobile Operations
It's lots of fun to sit In front of a

desk with a radio and talk around the
world, II's also tun to yack with the lo­
cals on the neighborhood repea ter
trom the comfort 0' your home. But
Amelica is a very mobile natiOn; the
average driver goes between twelve
and lilteen thousand miles a yearl
That's a lot 01 time spent In the car.
And iere not forget all the other kinds
of travel, Including airplane. bus. train,
bicycle end good or Shoeleather. This
month , tel's take a loo k at insta lling
and op erating portable and mobile
gear.

In the Pocket

There aren't too many hams who
don't have watoes. At lea st. it sure
looks that way at hamlests, where
seemingly everybody has an HT at­
tached 10 his or her body. HTs. which
normally cover VHF and UHF. are lots

Your Tech Answer Man

oIlun. There's no installation required:
you just tum the radio on and go. It
you 're walking around teen. an HT
lets you stay in touch with lriends. II
you have autopatch privileges. it can
be awfully handy to make phone calls
home or to a tnerers house, as long
as you remember to observe the rule
prohibiting busmess communications.
Qh well, you'll still need a real phone
to order that pinal

My prima ry concern regarding
weeoes is over the enetVY my head is
absorbing from that rubber duck an­
tenna two Inches hom my eyeballs. AI-.
though there's lo ts 0' controversy
abou l II. the govemment has estab­
lished sale ty guid elines 'or close-up
RF exposure. a.s-wau 2 meter rigs
don't appea r to pose signi'lcanl dan­
ger, but I'd avoid using more power
than thaI. ters tace it. even if you go
to 5 walls, the dilfereoce 013 dB at the
receiving end is minimal , so why risk
it? Besides, the high power output kiM!
your ballery a lot laster.

Another way you can help yourself
remain sale Is to limit your transmis­
sion lima. RF exposure damage cc-

curs oyer a period 01 time. and Is mea­
sured With regard to the aver<Jge total
power absorbed. not the peak power.
So, if you're putting en. say, 2 watts.
but only transmitting a quarter of the
lime, mat's the sam e as pulling out
0.5 walls continuously. LeI'S 'ace It,
most hams are too darned long-wind­
ed anywayllislening more and talking
less could only do most of us good.

Auto Mobile

If you use your walkie in the car,
you will Quick ly f ind thai the rubber
duck antenna worxs very poorly when
enclosed In such a metal cage. Unless
you' re close to the repeater, you're go­
ing to get lots 01complaints uo rn other
hams ItIaI YOU're scratchy or dropping
out. Reception probably wi. be noisy.
too. With a rooftop antenna. though,
it's a different story. Your range will in­
crease dramatically. Also. you're pretty
well protecled by the metal rool and
the inc reased antenna-to -body dis ­
tance, so why not have all the power
you can? Most 0' tOOay's walkies put
out between 5 and 7 watts when run
on 13.8 von ear power. Be careun.
though, because they get awfully hot
while l ransmithng and can actually
damage your car's uphoIstOfY (or your
hand). It seems reasonable to assume
the high heat reduces the overall Illes­
pan of the radio, 100. To avoid it just
don't transmit lor long periods0'time.

Many hams do , in teet. use their

walkies in their cars , mostly to avoid
the expense 01 another race. nmakes
sense, with today's mobile rigs selling
'or between $300 and $600. If you've
ever tried it, though, you know thaI us­
ing your walkie in the car has some
drawbacks. First of all, there's the low
audio output. Most modern walkies
are rather small . and thei r 200 mW
outputs and hny speakers were never
meant to be heard over the rctse of
an autcmobl!e. Also , many HTs '
speakers are rated for less power than
their audio amps actually pul out! Un­
der normal circumstances II's no prob­
lem because you don 't listen to it at
maximum volume anyway. But In the
car, it's easy to tum it all the way up
and leave it there. Sometimes. the re­
suh is a blown speaker and a trip fo
the repair center. And, oh yeah, a biU.

Pump n Up

Is there a way out? Sure. What you
need is a separate amplifie r and
speaker. A bigger speaker atone prob­
ably won't do you much good because
the rig's lihle inlernal alTll lifler just isn't
likely to have the power to drive iI. In
fad. some speakers. particularly those
intended lor music reproduction, are
e~ceptlOnally inelficient and can actu­
ally sound softer than the little one in
Ihe radiol So. an amp is called lor
here.

You can build one easily enough;
many amplif ie r designs have b een

•

CJ
DAIWA

MH·2oo _Lightweight, folding ~per!oOl"lll1 IlCfe<)~- type
single eespiece headset ond neltible boom mie. lnI ine
locking or momClUl)' P.T .T. switch. Models lor Km­
...ood, L:.cm. y _ ond oVlcn.

MP;400 -Comp.et, high ql,l.J ity gooseneck- typo; desk
mic with P.T.T . .oo up/down bunOrlS. Dell,lu weighted
di-cast base, Superb audio. Com plell: with . urllClivc
10IllII windscreen. Modell pee-wired for Kmwood,
korn and YKM!.

'[f..JOQ -Tmy~ t-doct ...ith hichqiWiI),be­
dip m ic mot Win: Ioelr:ing ormomm tary P.T.T.""itch.
Fur Km'NOOd. Ieom. Y_ ond oUlcrs.•

E1lOCtr<:11 ic DUuibuton Co. 0 32S MIll St. • Vicnna VA 22180
oPh .703-938-8105 .FAX 703-938·6911

Cd YOIWD...k,To.uy!

••

~
Comp.n, Full DupIn . C.AsFEl' Prt-amps!

DI :!":!II _The petfee:o: oompa,iaD for chilO! '->d UTI _hilc """"'Ie! 2S+ W t ick ouidNr
~ _I xn"W to 6W driwe rar _ lid~ <owe...... FruoI ~t OUlpll m.......
".....ldI-bl.. oJI -mode ror CWI SSB.
pi .4. . ,on _ :5O+W out 011 botll 2 meten 01;~H. _ /2OOmW to ISW driu. Plenty of
POW'" for lhoae DX repe...... 01; ",liablelimp..... opet1ltion.~ perfect medium power du. 1
b&J>d liT Imp _and only frolll Dolwal
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published right here in 73 magazine. II
you 're not so inclin ed. you can buy
one, 100. Bul why bother? There's an
easier, cheaper way: Use you r car
slereo! " you have a cassene player,
you can use one 01 those cassette
eaecrers intended lor portabre CO
players by plugging it inlo your rig's
earphone j ack . Ju st cut 011 t he
adapter's plug (which is stereo) and
replace II with a mono plug, connect­
ing the wires tor the two channels in
parallel, Or, use a stereo-to-mono plug
adapter. You probably will have to tum
your walkie's volume down quite low.
and you may find that there 's too
much backg round hiss, o r met you
ca n't gel the volume down low
enough, In those cases. put a ressto­
in series with the hot lead . I haven't
t ried this, but I'd imagine that 100
ohms 10 1k oughl to do it. Experiment
with it until you t ind a re srstor value
that allows you to set your walkie's
volume about a third of Ihe way up.
Then, adjust your l istening volume
With the stereo's volume control. If you
don' t have a cassette player but do
have an FM radio. they make adapters
Which act ually are lillie transmitters
you tune in on your car radio. They
should work nne. too.

n's an Intermod World

USing a walkie in Ihe car, you may
run into a more serous problem than
puny audio. You may find that your re-

cever gets tmshed prelly badly in cer­
lain pa rts of town. II you live in a large
city. you're almost certain 10 run Into
this problem. We live in an AF-saturat·
eel society. and moS1 areas have lots
of paging transmitters and public·ser·
vice towers and such. emitting plenty
of power 24 hours a day. Un tcrtunate­
ly, watkies' l ront ends are very small ,
and mere just isn't room tor big filters,
Also. toclay's units (with the excepnon
0' the Radio Shack HTX-202) permit
reception over 20 or 30 MHz, requiring
wideband front ands anyway, Some
HTs use voltage-tracking front -end lil­
ters driven by the microprocessor to
track the tuned frequency, and tha i
does help, bUI some don't employ
such lechniques, Finally. walkies are
primarily designed for receiver seosr­
tivity because lhey are intended 10 be
used wilh lhose lillIe rubber dummy
loads. Intermod rejection must. by ne­
cess ity, take a back seat

Is tre-e a way out? II you're sufti­
cte nuy knowl edgeable to build your
own bandpass l ilter, fhat will go a long
way toward reducing Ihe gamage, Of
course, you'll have 10 give up cooac­
service-band reception. Another way
out would be to des ign an au tomatic
antenna switch which selects the roo'
antenna lor transmining and an indoor
duck lor receiving , As I mentioned be­
lore, reception with an indoor duck
can be poor, but sometimes it actua Py
worXs beller lhan whal you gel wiltl an

overloaded receiver. I remember once,
in Miami. having the repeater disap­
pear altogether, only to get il back
once I switched 10 Ihe rubber dllCll.. It
was a classic case of lront-encl over­
load.

The Juice

on yeah, I almost forgot-you're
gonna need to power your walkie, too.
Sure, you can use the batteries, but
why use them up when your car can
power the rig? Besides, as I men ­
l ioned before , you'll get both more
Iransmit RF and more audio output on
13 .8 vons. To properly operate your
radio, me DC power suppli ed to it
needs to be dean. Clean power in a
car? Forget it! All car power is loaded
with alternator seees. ignition noise,
you name it. Also. lhe voltage can go
up and down, sometimes by up to 2
volts, as you drive taster and slower.
Yuck! Many walkies have direct DC if).

put jacks , suggesting Ihat you ca n
simply plug them into your cig arette
lighter and talk away. You probably
can , but you'd be wise to take a volt­
meter and check the voltage 01 your
car's electrical system first. If It's over
15 volts wilh the engine going fas t,
you 've got a regulato r problem and
you can save yourself a radio repair
bill by straightening il out betcre you
plug ltle rig in. Also, il you r car mdiO or
stereo has lOIS of euemetor Whine
(distinguished by ns being audible

when the volume is turned ill Ihe way
down), don't plug the HT In. Allernator
whine consists 01 last spikes which
can be several votts or more. They are
too last fO affect voIlmeter readings,
but they sure can ru in a radiO. I' ve
seen electrolytic capaCitors, RF power
output modules. and especially audio
amplilier ice ruined by prolonged co­
erauon on such spiky power. Fi~ the
car nrst .

Some cars a re ve ry electrica ll y
noisy, but are not actually broken in
any way; they' re just made that way. II
yours is like that , consider a power IiI­
ter. Some rigs alter them as options.
Or, you can buy a generic choke and
capacitor-type f~ler at Radio Shack Of

an automotive sound-system dealer.
You only need something under 2
amps , so a seen one should be fine .
Just be carefut to connect it after a
fuse, or you could be headed lor real
trouble. A friend of mine 10000t to do
I1lat and suffered $400 worth of dam­
age to his car, including a blown alter­
nator, whe n the fi lt e r short ed to
ground. A 50-cent 'use would have
prevented the whole thing. Heck, you
don' t even have to add your own 'use;
[us! connect your OC lead to the fused
side 01 your stereo's power line.

Well, there's lots more to talk about.
including mobile VHF/UHF rigs and,
of co urse, the ultimate mobile op­
eralion: HF. Until next time, 73 de
KB1UM. iii
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73,NTERNJriioNAi"''''
Arnie Johnson NIBAC
43 Old Homes/ead Hwy.
N. SwanzeyNH 0343 1

Notes f rom FN42
Ahhhf!! Ano/her Field Day has been

completed and a "go ad time was had
by all!" As we were selling up a lower
with a Iribander on lop, vertical amen­
oe. wire anrennas. VHF/I}HF antennas,
and satellite antennas. I was wondering
why we go to all the trouble of setting it
all up when in iIIsl a few hours (24 or
so) we will be taking It all down again.
But, after Ihe first contacl was made,
thai question seemed to answer itself.
It's fun! Hopefully WSIA was heard and
contaate<! by some of YOII. If not. wel/,
t!lere"s always next year. and we are al­
ready critiquing this year's opera/ion
and making plans for next year.

A shorl FAX from David Horsfall,
Hambassador to Australia. says /flat he
has been very busy but will have some
news for us nellt month.

Pay close attention to a packet mes­
sage from Monk Apollo SV2ASp, Mount
Athos. He provides us with the "real
story."

Now. on to the news from around the
world. 73, Arnie N tBA C.

Roundup

Ecuador Sluffed in the mailbox this
past month was a copy of the program
notes from radio stalion HCJ8, Voice of
the Andes, Since I know that some of
you are also swr.ere. you can also re­
ceive the same program schedules by
writing: HCJB, Casilla 17·17·691 , Quito,
Ecuador. South Amer ica , and please
tell them that 73 Amateur Radio Today
sent you.

Israel Downloaded from packet orig­
inaled by NIBEE @ KAtAZ as AMSAT
News Service Bulletin t63.01: The Is­
rael Polytechnical Insti tute will launch
its first satenne. known as the Guerwin­
1, Irom the Balkonu r space po rt in
Kazakhistan, aboard a Russian rocket.
Professor Guiora Shaviv, Director 01e e
Space Research Department 01 the In­
stitute said that the satell ite will weigh
about 60 kg, and will carry a packet ra­
dio Bul letin Board System (BBS) lor
amateur radio operations. This project
involves the participation of 12 different
Israeli companies. This satell ite from
"Technion: as the Polytechnical Insti­
tute is known throughout the world. was
a project which began three years ago
and will be placed in orbit as a sec ­
ondary payload. along with a Russian
satellite and another German satellite.

Please stay tuned for tne AMSAT
News Service bulle tins lor further de­
tails concerning the launch 01 this new
amateur radio seteute.

The following report is from Arnold
Samuels KH6COY: I must say that my
test trip to Israel was FANTASTIC I I
made contact with a group of hams in
Natanya lhrough Harm 4X6ZI. On very
short nonce. he called me hamdom c!
Natanva and the toll owing ham s
showed up at a very pleasant meeting
in the Holel Goldar: Paul Gross 4X4UU;
Haim 4X6ZI; Micha Klein 4Z4KM; Avner
Hirschfeld 4Z4NH ; Hayim Denies

4X4DJ ; Jose Co hen LU1HGA; Israel
Berko 4X10M; Haim Ken-tor (waiting
lo r centetters).

They were really very hospitable and
very enthusiastic to talk to an American
ham. The group was eager to talk about
ham radio in America and, since the Is­
raeli license structure is patterned after
ours, Ihey also wonder if we are going
in the right direction . 11 was a great ex­
perience to stand on 10,000 years of
civilization. [Arnold samuels KH6COY,
431 Ba ss A ve .. Ocean Shores WA
985691

Mt, Athas Downloaded from packet
by Ron Gang 4XtMK, and senl to 73,
originated by SV2ASP:

Greetings to all of you, OX friends all
over the world.

I feel the need to communicate with
you and to give you the rear reasons,
off icially, why Mt. Alhos is no longer
heard on the air and when will il will fi­
naily do so, because many rumors cir­
culate and many things are written wnn­
out containing a grain of ncm.

I stopped broadcasting 15 months
ago 110m MI. Alhos, because the ARRL
has offic ially recognized the illegal
broadcasts of Ihe German ham Drobnl­
ca Baldur DJ6SI. I have in my hands all
the legal documents which prove the
fraud. and those recognizing \tie illegal
broadcasts of the said ham.

Th is tact ha s caused a 10/ of up­
heaval here on Mt. Athos, as well as
disgust, because it Is against the arti­
cles of the Charter on the basis of
which the Monastic Community is gov­
erned, and which has been respected
lor over 1,000 years, and which (Char­
ter) has been respected by all, even the
most cruel invaders.

The ARRL's taking Ihis particular at­
titude auows-coe curpose-ctme to go
by and considers it a given fact ARRL
members spread the rumors that they
will have Mounl Athos removed from
the DXCC countries list because it is no
longer available on the air.

Dear Sirs: MI. Athas is ready and
wailing for the ARRL to live up to lts re­
sponsibili ty and rise above interests
and ulterior motives and cancel the ille­
gal broadcasts of DJ6SI, so that Mt.
Alhos will be once again heard on the
air.

Other rumors circulating about MI.
Athas going on the air again are totally
misleading, They aim at placating the
decent hams of the wolld who justifiably
wish to estabusn contacts wi th Mt,
Athos, the sole-on a worldwide scale
-Monaslic Christian Center with lts riCh
history ero lts current growing presence,
so they can acquire its coveted OSL

I truly regret. dear friends, the way
things have developed, but as a rate­
naust Orthodox Monk living here on
Mount Athas, this locus of prayer and
meditation. I cannot accept what has
happened and what the ARRL ccnnn­
ues to embrace with its official support.

I have faith in God thai soon the
correct solution will be provided by the
ARR L and tha t t his way I will once
again join you on the air.

I send you my best wishes 110m
Mount Alhos.

God Bless You . Apollo , Monk.
SV2ASP @ SV2DXC .TSLGRC .EU.
[Monk Apollo, Dochiarlou Monastery,
Mount Athos, GR-63087 Greece.]

Russia Downloaded from packet
OJ'iginaled by Andy RW3AH: Only quite
recently packet radio received a legal
status in this country. But still we enjoy
no expected "Big Bang" growth 01 this
kind of communication. Yes. mose who
had a strong desire and could find mon­
ey to buy memserves decent equipment
are now already gaining their won ex­
perience. For the last three years, how­
ever, the number 0' packet rad io eta­
ucns increased very insignificantly. 10
say nothing of BBSs. This sftuauon is
certainly due to Ihe general stagnation
in our economy, though there is some
lighl at the end 01the tunnel.

At the end 01 1992, Russian Ama­
te ur Radio Emergency Se rvice
(RARES) began developing a new local
VHF packet channel on 144.650 MHz.
The devecpment of packel radio is go­
ing so fasl thai Ihe brightest idea at am­
ateurs is to set up a global packet radio
network. TRANSPAK was sta rted I
Many organizational problems were
overcome along the way, In a sha ri
span of time. we did as much as we
could have done in Ihe prev ious five
years or longer. On May 4, 1993, we
effecled the first packet radio connec­
tion between Moscow (RW3AH) and
New York (WA2NDV). Now we have a
link with the American continent and
Europe operating 24 hours a dayl

This axpenmental link operates at
300 and 1200 baud (AX25). Today, we
are able to communicate in real time
with nearly all the connoeots. Constant
forwarding with the U.S. is going fine.

We wish to express our special
thanks to Frank WA 2N DV without
whose help and cooperation Ihis protect
would proba!)~ still be on paper and not
on the air. We also Ihank N2MH, WN9T,
NT2X, RV6 HY, and the teams at
UZ3AWO and R3AR ES club steucos.
[Andy (RW3AHMlL7APj @ R3ARES.
#MOS.RUS.EU.)

Switzerland Ne ws taken from the
International Telecommunication Union
Press releases ; Working Party 8A ,
chaired by O. Villanyi 01 Hungary, met
in Tokyo, 13-22 January 1993, and ap­
proved six new draft recommendations
on: cordless teieccmmurucancn sys­
tems; personal radio systems and digi­
tal short-range radio; futu re amateur ra­
dio systems, otsaeter communications
in the amateur services: use of amateur
services in developing countries; and
frequency-sharing criteria In the ama­
teur services. [No meouon was made of
what the recommenda tions said.­
Amie}

Future meetings known to include
amateur rad io work ing groups are:
StUdy Group 8 on 26 October and 21­
25 March 1994 in Geneva for mobile,
reorcoeterminanon. amateur and relat­
ed satellites services: Working Party SA
27 October to 5 November in Geneva
covering land mobile service, excluding
FPLMTS; amateur and amateur satel·
lite services.

Task Group 812, chaired by P.L. Ri­
naldo (USA), mel In Boulder, Colorado,
19-23 April 1993, and was attended by
participanls from various fields. They
reached a common un derstanding
about th e si tuation of wind profiler
radars and other services which might

have inlerferences 10 or from the wind
proWer radars. The meeting produced
the tollowing results : one prel iminary
draft on technical and operalional char­
acterist ics; four preliminary oratt ele­
ments at the report to the Radio COm­
muni cati on Conference concerning
genem! subject matters and candida te
bands around 50 MHz, 400 MHz, and 1
GHz.

The Africa TELECOM 94 Exhibition
and Forum will be held in Cairo, Egypt,
from 25 to 29 Apri l 1994 . The Forum
will be held under the theme: "Integrat­
ing Africa Regionally and Globally-A
Challenge for Telecommunicalions and
Development." For lurther ii'llormation
contact: Mr. Tom Dahl-Hansen, axecu­
l ive Director, TELECOM, or Ms. Suzan
Hee-Sook Lee, Project Manager, Africa
TELECOM 94, ITU, Place des Nalions,
CH·1211 Geneva 20, Switzerland.

HONG KONG
PM Weaver VS6CT
Flat 39C Two Park Tower
I Kings Road
Hong Kong
As wi th eve rything else in Hong

Kong, it can take an awful long time to
get Ihings done when it comes to recre­
aliona l act ivity. as business always
takes the lronl running when it comes
to people's l ime, and as a result many
of the planned improvements to ama­
teur radio in Hong Kong, such as an ex­
tra repeater, renewal and installation of
new beacons , packet cluster fo r
ELARCS, and many other interesting
projects which your committees are try­
ing to implement are slowly progress­
ing. As most of you know, ELARCS has
at last got Its cluster up and running on
144.500 MHz, and we hope to shortly
have a node up with the repeater so
thai the coverage can be improved and
perhaps even get into Macau. Other im­
provements are in the pipeline, and we
hope that 1993 will see many of these
completed.

One 01 the lopics currently being dis­
cussed by the H.F. Committee of Ihe
Radio Society of Great Britain (RSGB)
is the question of access to the HF
bands (below 30 MHz) wi/hout the ne­
cessity of a Morse qualification. Such a
license would be referred 10 as a "code­
free license." The RSGB tells us that
amateur radio is controlled internation­
ally by the regulations set by Ihe Inter­
national Telecommunicat ion Union
(ITU), which is an agency of the United
Nations. They add that lhe current ITU
regUlations require that radio amateurs
operating at trequencies below 30 MHz
demonslrate their proficiency at send­
ing and receiving Morse code, though
the speed and nature 01 any test is not
specified. The RSGB wishes to consult
as widely as possible and seeks input
on Ihe question 01 a ecce-nee license
trom any radio amateur or listener,
whether they are for or against the idea
of such a license. You should send your
views, opinions and comments 10: The
HF commntee, cia RSGB HO, Lambda
House , Cranborne Road, Potters BAr,
Harts, EN63JE, United Kingdom. LeI­
ters shou ld be clearly marked "Code­
Free License" on the bot/om left-hand
corner of the envelope . Since Hong
Kong is still a territory under the juris­
diction of the UK on international mat­
iers. at least until 1997, amateur radio
here basically sli ll follows Iheir lead.
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OEALERS: YOur company r.a_ and message can conl4in uP to SO WOn:!S lor lIS Will as $420 yellrly
(p''''l'aOd), QII' S2 10 lor 5i. monlhs (prepaidl. No m<'!1bon of mail ·order bus.,..... please, Directory te.l
and paymenl must reac ll ~I 6 0 days in advanCII of puD lical ,on , For example.
_ertisinQ IQII' IhI April '93 issue must be in OU' lIanda tIy February 1st. MIl~ 10 73 Amal~r RadiO
Todaj< 70 Rle, 202 ~. P~er!lorou9", NH ceese

DEALER DIREC'ioiY'='
Servi:e Rep;lir ub on~ 0..- ....tIl Yler
. . .we CIfr)" "major r.-: UOTORa.A 1C'(».l.
KEkWOOO. YAESu, BENDlX·KING. ASTRON.
AEA. SONY. PANASONIC, MFJ. CCTV CAM·
ERAS AND MONITORS, BIRO WATlMETER$ .
FREOUE NCY COUNTERS, SCANNERS, HY·
GAIN. YIBROPlEX. HElL CAlLBOOK. ARRL.
OTHER PUBUCATIONS, Open 7 days Id-F. 9-&
p,m.; sat.. 10-5 pm. Sun. 1l~ II .m. WII IlIMp
" ...~. Cd. F.... Of _lor 1lIorma1O'l1lld
pnclIl. Your one Souree lor HAM and IIuIonesI
RDos • • . BARRY EUCTllONICS, 512~
...,. .... Yon NY 10012. 12t 2j 125-7OOQ. FAX
1212j 125-7001.

'"0""""...e-as Olio's u,.w.e llUIIlOrIH<l deIIer lor Keft­
""OCId, ICOM, Yaesu, AIonco, JalWo RIdio. Stan­
dard , AEA. Cushcraft, HUSIler. Oisrnond Ind MFJ.
'I_ 1ncllM<! IIqUipmenI on display and operl '
IionIJ in our new 10.000 sq. ft. fllCMy, Large SWl
Department 100 UNIV ERSAL RAOl O, 6B30
A",.,lclne Pkwy., Reynoldl burg (CoIumbUI)
OH 4306tI. (614)6&6-4267.

DELAWARE
_c.slle

F.CfClf')' lulhonze<l dea~r! YIeW , ICOM, Ken·
*<Iod. Ten· Toe, AEA, K. ntrOIlies, DRSI MIg..
Ame<itron, c...shcra~. HyGa in, He<1 Sound, St. n.
dard Amateur Radio, MFJ, HlJotklr, DIamond, BlIt·
lernu t, Astron , l a, se n. and mue~ more
DElAWARE AMATEUR SUPPLY, 71 ....dow
RoId, New c.stle DE 19720. (302) 328-n28.

NEWJER$EY
Co.

~ Jersey" J'IC'*eSl Twow., AIOIo IIld eee­
wn::s ee- is ""'" open. 5*s fll I1IrII. Bust­
_ , Wamellld C.B. fMl.-ay .......as_
lIS~. S/>clrtQve. EIec1rvnic KCs. AllItn­
nas, Books. CMlIe Bous r4 mote FnendIr ser·
vice and bw pnees, AOvIoncecl Speei8Itin, 114
Ene. Strwt, LocI NJ 07644. (201 ) YHF-2067.

NEW JERSEY
Perk Ridge

Nort~ Jerny"1 oldesl and I,nest Shortwave ang
Ham Radio Dealar. T~rce minutes lrom Oarden
State Plcwy arid NY T~ruway. AutrlOtJZed Dealers
tor AEA. Alplll Delta. Diamond. lCOM. J.p.n
Rad,o ComPlny. Ke<lwood. Veclronocs. Ylew .
Ham SaIft. Ln WKlT. GLFER SttORTWAVE,
52 PIttt A.... PIrk Ridge NJ Gn56. (201 ) 391-

"".

PENNSYlVANIA,-
AuIIonze<l IactJry sales WId wvu. KENWOOD.
ICOM. YAESU. IUI...."'lI AMERITRON. B&W,

NEW YOflI( MFJ. HYGAIN. t<l.M. CUSHCRAFT. HUSTLER.
"-ltllIn KANTROHC5. VI8RClPl.EX. HEL CAli flIXIo<.

MarYlatlln'l ~...., onty ....... Radio SIore. ARRl P\.t6wIlOh"'..,;I mud'! ",,". HAIIl1llOK-1Iso'" ine rJ 1IuIa'less, Mama. A_. see- ICS. 1NC~.t033 B'o. " .... Roed, T_ Pol
__ RIdIos WId $c:amen.. ..,;1 e.-.. P!lones 19047. (215) 357-1400 . fAX (21S) 35S-am .
end Beepers , urge S11Iec\lOll 01 Books. ""'en· 5111I 0rdIr t~26-2820. <:-de Reader Set,
nas. TI51 Eq..Opmenl coaxial cable IfICl Plrts. F.... w::e 298 lor more Oilorma!JOn,

There are a few equipped lor SSTV. but
no one is regularly active.

3. Whal abouI a OXpedition? There
is no problem getting a reciprocal per­
mit. The big problem is finding a place
10 operate. Monaco is extremely small
and cowcec and doesn't have much
space for portable operation, CoIy one
or two of the most expensive hotels al­
low antennas and radio activity. Many
visiting hams in ee past have abused
the ir privileges, broken laws, and In­
voked me ill will of local hams. Most
portable/mobile operations from Mona­
co end up being illegal one way or the
Olher. and thei r contacts cannot be
oountedlor oxec credit.

4. How about a skecI? Most Monaco
hams are quite pleased 10 work U.S .
hamS, but don't usually make Sked,.
There are three main hindrances. The
surrounding mountains have at least a
30 degree elevation, making low-angle
reo'anon dilliCult. Mosl 01 us are limited
to mulliband veneerantennas. The 100
wall powe r limit makes il difficult 10 be
heard lhrough the rest of Europe. Here
are two rums: 1) Think abo ut lo cal
limes. Most 01 us are 'M>fking folks who
have to keep somewhat civil hotJ"s. 2)
Try Iong-palh. Some U.S. hams check
in quite easily to European ox nels thiS
way and we do have low-angle radia·
tion to the U.S. via tong-palh.

'rnars all lor this time. II any 01 you
have more questions, other than what I
have covered, please contact me at my
address, or pass the queston to Arnie li t
73 and he will get rt to me. 73 10 all. Ell

MONACO
Daniel Plen 3A2LZ
B.P. 349
MC9SOO7
Mona'"
Monaco hams quite crten get asked

the same qu estions from many U.S.
hams. Here are some of the questions
and how we'd respond.

1. Are lhere many active hams in
Monaco? There are about 50 sceosec
hams with about 12 oIlt'em being fairly
active onan intemalional scale.

2. Is anyone active on CWoATTY,
AMTOA . packet , SSTV. elc .? One
Monaco ham, by himself, does about
1.500 csos a year, mostly on CWo and
most cmers do at least some. There
are three or four equipped for RTTY but
only one active right now. No one is
ccrrenuy active on AMTOR or packet.

Finally, I would like to exte nd an
open invitation to any 01 our readers
lhal II they are interested in a visit 10 the
Maritime Rescue Coordination Centre
locat ed on the rool of the Aumsey
Street Car Park Building in Sheung
Wan 10 see the inves tment that the
Hong Kong Government has made in
the field of Communications associated
with the implementation of the Global
Maritime Distress and Safety System,
Ih ey will be made very welcome .
Please call Phil Weave r on 543 5558
ckJring office hours 10 make an appoint­
rrent

Aegaros and 73 lrom "China Town.-

CIRCLE 113 ON READER SERYIC£ CARD

Demonstration Oisc (IBM-PC VGA compati ble)
of signals recorded from WX-SAT system. $3

$85

$<50

$450

1691 MHz Weather
Satellite System

1691 MHz Heml Pre-amp.
model TS-1691-P. Amp

1961 MHz Receiver
model TS·1691·Recvr

1691 MHz Loop-Vagi Extension
model 169HV-XTN

Decoder Board & Software
model TS-VGA-SAT4 $399

Low Loss (microW3V1J) Coaxial Cable (65ft.)
with connectors.

model 1691-<:oax ass)' $65

Track II Satellite Orbital Program. Tracks ALL
satell ites, workl map, print out S99

1691 MHz Loop Vagi Antenna
model 169HV(N) $99

si

Shipping: FOBConaxd, Mdss.
Prices subjeCt to ChJnge without Mtice.

• ~
SPECTRUM INTERNATIONAL, INC.
Post Office 8011084, Dept. S
Concord , Mass. 01742, U.S,A.
Phone: (508) 263-2145
Fax: (SOil 263·7001

Why buy a TNC?
PC HF FAX +PC SWL ~179.00

For a _ eel ome, . you QII'Oer PC HF FAA S99 ISH OU"
(Itt-. ad rt_-.e). you ear" a:ld OU" "-< ...., 0'I'lflI'0VIId
PC SWl J C!of SIlO 00 0'tI1eacl 01 OU" ' !!(par lOw D<oOe CIt
sss cc

PC S'NL conlIonS _ hardware~,rt$lJ...etJQn:S

aroa Ifeq...ency 1051$ "HOed 10 *"" you 10 rece-ve • vas':
vllrOIly or dog.laI Dr080CaSts U~lId dVef sr>o<1wave
' ado(> All you nee<J IS any IBM PC QII' fXlI'I"()III'bIe C(lf\'if)UIer
end., sse $IlQII'tW1ve r~ T'1e producI C(ln$IS!S of :

Demodula,o r
Dlg~11 S,gl'lal P.oceUir>g SOftwlre
200 Pl g e TutOflal Relerence Manual
Wor ld w ide Util ity Fr~ulKlcy Ult
'rutcner Aud iOClulltle w llh Simp'"

PC SWI. automal ,Cll'1y dICoo..s Morse cooe. RTTY.
.... MTOR, SITOR, ~""VTEX aM ASCII

PC SWL IeII you Iut"lll on on w orl(l press $II'VICeS
mllleorOiogoeal brOadea$ls ham.adIo QP!"afO<$. coastal
shorll s!<llons, _ axon tell. arId .....-::h morw dlg tal iOCfIO"1
on me snortw. .... bancll W"Y pay fOr . 00JIl ... 1I>P1' 'SOII
llO> _ e smpoe • f.e'lace ano yOU" PC can ee tne IOO?
AOVANCED FEATURES

T~~

IJo9'lal W>ib tl", ' " Pt-.-..at<l"S
......10 CIi"fl<atoJfI a<>d ceee Re<:<:9"l'O"
~~ T..nItJII F 1e'"F~

o\dIUS'able CW F"'.. SIInsrnv'ly
unanended Capture ano~"Il

IMeg rale<l TeX! Ed~'"
Integrated l og aM Database
sree 10 DOS appliCanons
Seamless Intear""" w ~M PC HF Facs.mill

Cill or _ il . lor our co mpiel. c.t.log ot productl.
Vi.. " Masl are..d w elco m.

• • •

SPECIAL COMBINATION OFFER

Software Systems Consulting
6 15 S. EI Camino Real . Sao Clemetlte, CA 92672
Tel:(714}498 - S784 Fax:(714)498-0568

$16.50
EACH

CIRCLE " ON READER SERVICE CARD

• S5,CO SIH
(Seq I ... _
~.. s-. Ta)Chodl .. _

. C,OD.

UE,tVY-GA00£
NICKEl.·CHROME
SlUSS F1171NGS
lJO IVAITS J'OIIIF.R
APPROX. 8 ' LENGm
AVAIL IN BUCK

ASA 7~ ~ 30 20 17 I ~ 12 '0 III

PO Box 3461
Myrtle Beach. SC 29578

1 - 800 - 722 ·2681

MODEUMTR MHZ
HFA. l! 50.0-5-4 0
HFA IO 21 o.2e 7
HFA I2 24eg.24"
MFA I5 21.0-21.15
MFA I1 10.1-100
11FA20 140.14 35
11FA30 10.1-10.1 5
HFA40 7.0.73
HFA75 35-4.0

"FIBERW HIPS"
Mobile HF Antennas

~S~
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SPECIAL EVENis"...·"· ~'d
Ham Doings Around the World

Uslings are free of charge as space permits. Please send us roor Special Event
two months in advance 01 the iSSI.Jq you want it 10 appear in. Fc¥ example, if you
want if 10 appear in the Janual)" issue. '"' should receive it tJy October3 1. PrrMde
a dear. concise summaty 01 the essenlJa/ details about your Special EvenL Check
Specl.' EWtIlts File Area In on O(¥ BBS (603-924-9343). kJt IiStngs 1ha/lW1re
/00 IalelO gBl "'topublication.

SEPT 5

BURUNGTON, IA The Iowa-Illinois ARC
Inc. will nest "Burlington HamreSl '93"
from 7:30 AM-3 PM, at the Iowa Army
Nal'!. Guare! Armory. Summer SI. Rd.
(across t-orn Burlington Municipal Air­
por n. VE Exams. Talk·in on 146.7901.190
WOLAC/R. and 146.520 simplex. Get de­
lails hom ChucK Gysi N2DUP. Burlingron
Hamfesr '93. P.O. Box 911, Burlington IA
52601-0911. Tel. (319) 752-3000.

SEPT~12

FORT MONMOUTH. NJ Members of the
WrN II Electronic Training Group will be
holding a four-day reuniOn. Details are
available from HarriSOll W. Moore. Jr.,
COl SIG C (Rell, 260 IMam Ave.• No.
Tanylown NY 1059/. Tel. (9 14) 631·3683.

SEPT 11

BAllSTON SPA. NY saratoga County
R.A.C.E.S. Assn.• Inc. wi! hold "Han1est
93" at the County Fair~nds trom 7 AM­
3 PM. Talk-in on 146.40/147.00 and
147.84/.24 WA2UMXlR. Contact N2FEP,
P.O. Box 4 1, Rodf City Falls NY 12863.
ERIE, PA The Radio Assn. of Erie will
sponsor "Erie Hamlest '93" at the Franklin
TWP Fire Hall. from 8 AM·2 PM. VE e.
ams at 9 AM at F,anl,,1in ceorer Methodisl
Church. At. 9ll (1 mile north 01 Hamlest).
Talk-m on 146.01/.61 . Contad Erie Ham­
resr sa Tom McClam N3HPR, 3954 SoJar
Dr.• EtiePA 16506. Tel. (814) 833-1640.

HARMONY, NJ \/'Ie "Aeminglon Failles!"
will be held Dy the Cherryville Repeater
Assn. 110m 8 AM·2 PM at the Wallen
County Fair Grounds. RO\.IIe 519. VE Ex­
ams. Talk·in on 147.375+ and 146.820-.
Contact Keith Burt KF5FK, P.O. Box 308,
Ouakertown NJ 08868·0308. Tel. (908)
788·4080.
CHANUTE, KS Chanute Area ARC will
sponsor a Hamfest at North Malcolm
COmmunity Center from 8 AM·3 PM, C0n­
tact Jon Wood WOUH/., RR2 Box 163A,
Chanute KS 66720.

SEPT12

ANDlAY, OH This yeal !he Frday RC
is having its 5151 annual Hamlesl a1 the
Hancock County Fairgroorods. East San­
dusky at FlShlock. TaJk,-m on 147.15-+ me
fplr. Cal (<f19) 42~ I«(Jlor details.
JOLIET, IL The BolingbrO()l( ARS will
hold ils 8th annual Hamlest/Computer
Fair at Inwood Rae. Center. 3000 W, Jet­
ferson St. (Rt. 52), beginniog at 8 AM. VE
Exams for all classes, l rom 9 AM to NOOIl.
Table Rese rvati ons: Ed Weinstein
WD9AYR, 7511 Walnul Ave., Woodridge
IL 6051 7. Tel. (708) 985·0527, For more
Inlo. call (708) 739-9309.
MONETT, MO The ozans ARS win hold
its annual Picnic and Swaplest Irom 8
AM-2 PM at the Monell City Parir.. Iocaled
at Ihe intelSection of Hwys. 39 and 60.
Tark-in on 146.97- and 146.52. Contact
Gal)".v.yers. 1201 S. MadisOfl, Aurora

MO 65605. Tel. ' <f 171 67fr3376.
OLD WESTBURY. NY The Long Island
Mobile ARC will sponsor a Hamlesl atlhe
New York Inslilule 01 Technology, RO\.IIe
25A , Irom 9 AM·4 PM. Talk -i n on
146.251.85 ccotect Nell Hartman WE2 Y.
(518) 482-5549.
SOUTH DARTMOUTH, MA The South
Eastern Mass ARA will hold their 6th an­
nual Hamlest & Flea Marir.et f,om 8 AM-3
PM at the Club grounds at 54 Donald St.
Ta lk, in on 147.001.60. Contact MlcIlael
Enos. P.O. Box 79064. North Dartmouth
MA (J2747.

SEPT 17-19

VENTURA, CA The American Radio Re­
lay league Soutrrwestern [)iv. ConveQion
Keynote Address (The Search lor Extra
Terrestrial Intelligence: or, Chasing Ihe
BIG OX) will be given by 01. O. xem
cines WA6TWX, su re Ventura HoIday
Inn, as a part oI1-iamVenture '93: For
more oerens write to HAMVENTURE '93.
P.O. BOJl 3000-267. Santa Barbara CA
93130.

SEPT 18

BERWICK, PA A Ham!esVComputertesl
will be held, star lin g at 8 AM, attne
Beach Haven Carnival grounds by the
Columbia Monlour ARC. VE Exams at 1
PM (by advanced registration only). Talk­
in on 147.225 (~) or 146.52 SirT1JIex.
For inlo. reservatiOnS. can Dave WC34 ill

71 7·752-6851.
GLORIETA, NM The Nor1hem New Mex·
ico ARC mes you to aneod \heir annual
Ham/est which will be held in the Aspen
Bldg. frorn 8:30 AM·4 PM at the Glorieta
Baptist cent Center. Talk-in on 146.52
simplex, 145.19- or 147.30+. ARRL VE
Exams lor ali classes; to legister contact
Bonnie Grimms KOOJO, 190 Manhattan
Loop, Los Alamos NM 87544. Tel. (505)
662· 9155. Flea Market contact Helen­
rose Burlle W5IXS, P.O. Bol( 73, Ojo Sar·
co NM 87550.
GONZALES, LA The 151 annual "GOfIla·
es Hamfest 93" wi be hekI al Gonzales
Rae. Center from 8 AM-3 PM. Sponsored
by the Ascension ARC. Talk-in on
147225+. cress 1072. Contact Wayne
Russel. 4D39O Sycamore Ave.• Gonzales
LA 70737. Tel. (504) 622,3964.

SEPT 1&-19

PEORIA, IL The Peoria Area ARC will
sponsor Ihe 34th annual "Peoria Super­
lest" al Exposition Gardens. Northmoor
and University sts.. beginning at 8 AM.
Talk-in on 146.761R. Contact The Peoria
Area ARC, Box 3508. Peoria IL 61612·
3508. Tef, (309) 685·6698.

SEPT 19

CAMBRIDGE. lolA The MIT Electronics
Research Soc., the MIT Ralio soc. and
the HalYard Wireless Club, will hold
a Flea Marllel I,orn 9 AM·2 PM al Albany
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EVERY ISSUE
of 73

on microfiche!
The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
13 without several hundred pounds of
bulk y back issues. Our 24x fiche have 98
pages each and will l it in a card file on
your desk.

We offer a battery operated hand held
viewer for $75. and a desk model for
$220. libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA) .
Annual updates available for $1 O.

Your full satisfaction is guaranteed or
your money back . Visa/Me accepted.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 231 17
703-894-5777
800-282-5628
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and Main Sis. Talk ·in on 146.52 and
449.7251 444.725 pi 2A W1 XMIR. Can­
tee t W'GSL. P. O . Box 82 MIT BR.,
Cambridge MA 02139. Tel. (6 17) 253·
377.
MT. CL EMENS, MI The 2151 annual
L'Anse crecse ARC Swap and Shop .,,;n
be held from 8 AM-2 PM (EOn al L'Anse
creuse High School. VE Exams at 11 AM;
contact Don Olszewsk i WAS/ZV. (313)
294· 1567; Prodigy IIS5TG41 A. Talk-in
on Echo Rptr. 147 .08/ .68 MHz or on
146.52 MHz simplex. Flea Market coo­
tad: Ted MacKinnon NWSW. 19534 War·
iek , Beverly Hills ..." 48025-3970. Tel.
(3 13) 647· 1628, ((5 17) 595-2309 from
6/28/93 10 8/2 1/93). (Compuserve
71303.2244' .
SANOYHOOK, CT The Candlewood
ARA wi~ sponsor an ARRl sanctioned
Ham1es! at the~ Firehouse, be­
ginning al8 AM. TaJk~ on 147.12. C0n­
tact Candlewood ARA. P.O. Box 3441 ,
Dan/)Ury CT 06813-3441. Tel. (203) 438­
6782: (203) 792·1845; (203, 426· I652.

SEPT 24-26

WICHITA, KS The 1993 Kansas State
ARRl Hamvenlion win be held lor 3 days
at lhe Ramada BfOilcMew Hotel on Dou­
glas and Waco sts. ARRLNEC Exams.
Saturday Banquet. Contact Len Warren
NOOHZ. 6233 Mi/lstlo ro . Wichita « s
67219-1637. Tel (31G) 744· 1930.

SEPT 25

OANVILLE, VA The nanvme. soum
Boslon Hamlest will be held at the Nail
Guard Armory. W5YI Exams on a pre-reg­
tsnanon basis. Gel details 'rom Bonnie
Manasco AB4KO, 2107 5, Boston Ad.,
Danville VA 24540. Tel. (804) 822·6070
{Mlfk': (804) 822-5345 (home'.

ELMIRA, NY The Elmira AM wi' pre­
senl the 181h annual Inteman Hamfesl
at the Chemung County Fairgrounds,
Horseheaos NY, from 6 AM-5 PM. loads
d events. Talll.~ on 147.9&'.36 or 444.20
Rpt r. Cont act Dave Lewis , RD ' Box
191. Van Enen NY 14889. Tel. (OO7J 589­
452>

SEPT 25-26

YORK, PA The aem annual York Ham­
lesVComputer show will be held at the
York Fairg round on Rt 74, carlisle Ave.•
lrom 8 AM-4 PM each day. Table ccotacc
(717) 764-4805. Tat;·in on 146.37/.97. VE
Exams Sal only. at 9 AM. For info. write
10 YorlI Hatriest. PO. Box 351. Dover PA
1731S.

SEPT 26

ADAIAN, MI The Adrian ARC wi. hold
th ei r ater annual HamleslfCompuler
$how al Lenawee County Fair Grouncls
I rom 8 AM·2 PM. Walk-in VE Exams.
Talk-in on 145.370. Contact Dennis Boyd­
ston WESZ, 2383 E. CJearview Dr., Adrian
M14922f. Tel, (5 17) 265-8054.
BUTNEA, NC The Faits l ake ARC will
sponsor its 2nd annual Hamfest al NCNG
Armory Irom 8 AM-4 PM. Contact Fred
KC4VSO, FlARe , P O. 80x 502. Butner
NC 27509. Tel. (919) 575-426.2.
CLEVElAND, OH The Hamfest Assn. fA
Oeveland. Inc.• wit present The O eve·
Lancl Hantest and Computer Show al the
Cuyahoga County Fairgrounds, Berea
QH, Doors open 8 AM-4 PM. VE Exams.
Talk-in on 146.73. 6 AM·12 PM. Banquel
Sal . n ig hl. Speaker TBOA . Wrile 10
C.HA . PO. Box 8 1252, Cleve/and OH
44 181·0252.
LONGMONT, CO The Boulder ARC wilt
nest its Amateur Radio Electroni csl

Compuler Swap Meel at the Boulder
County Fairgrounds Exhibil ion Bldg .,
Nelsoo and Hover Ads. Doors open at
8 AM. For VE ExamsfTable Spaces.
call (303) 440-3627. Mail reservations
(deadline ~. 18th) 10 BARCFEST, 726
19th St., BouJeter CO &J302. Talk·in 00
146.70.
ST. PETERS, MO The 9th annual St. Pe-­
ters ARC Swap!est will be held in the rear
parking lot 01SI. Charles County con-ou­
nily College. from 7 AM-I PM CST. Talk­
in on 145.4 1 MHz and 444.275 MHz.
Contad Walt Franzer WXOC, 1333 Pega­
sus Trail, sr Pelers .YO 63376. Tel. (3 14)
276-1993
SPRtNGflELD, IL Sangarron VaIey RC
Ham/est will be held at Sangamon Co.
Fairgrounds In New Berlin lrom 8 AMol
PM. VE Exams 8 AM-9:30 AM. Statewide
Pacllel BBS meeting al 11 AM. Tal(-in on
147.315-. 224.6Ik Contad Don Pildlford
WD9EBK. RAIf Box 104, Springfield IL
62707. Tei. (217) 789-4519,
YONKERS, NY The Gian t Elecl rOr'lic
Ffeamarket , sconsorc by Metro 70cm
Network, wilt be held al Lincoln High
School on Kneeland Ave. Irom 9 AM-3
PM, rain or shine. VE Exams. Tatk-in 00
440.425 MHz pi 156.7, 223.76 MHz pi
67.0, 146.91/ ,31 Rptr.• 443.350 MHz pi
156.7. Confact Otlo Sup/iski WB2SL O,
(914' 969-10:S3

OCT2-3

LOUISVILLE, ICY The Greater Louisville
Ham1esVARRL KY Stale Convention will
be held al lhe Commonwealth Convention
Center, downtown louisville, Sal. 8:00­
17:00, Sun. 8:00-1 5:00. Contact Grearer
Louisville Hamfest Assn .. P.O. 80x
34444-5. Louisville KY 40232·4444, Tel.
(502) SS1-.m 8.

VIAGINIA BEACH, VA The Virginia
Beach Hamlest and AAAl. VIfQinia Stale
CorNel ,tiool d be hekl at Virginia Beach
Pavill ion . CommerCial vendors contact
Lewis StefngOkJ W4BLO, 3-449 Dickens
Dr., VIIpinia Bead! VA 23452. Tel. (804)
486--3800. VE Exams by the South Penin­
sula ARC 00 OCt. 3rd. ; call Ed Stunmer
W4RTZ (804) 898-8031 ,

OCT 3
HUNTINGTON, IN The Huntington Coun­
ty ARS will sponsor its 5th annual Ham­
lest l rom 8 AM-2 PM al the PAL (Police
Athletic League) Oub in Huntington. VE
Exams . Talk-in on 146.085/.685 and
448.9751443.975. Conlad Ray Tacl<ell
KC9DZ, 420 Ma rke t 51., And re\lO's IN
46702.
MANSFIELD, OH The AAARC wi. host
the Norlh Cenlral Ohio Hamlest Irom
8 AM·3 PM, ill the Ash tand County
Fairgrounds. Talk·in on 147.1 05+. con­
tact Wally Green W3 YX5 , (4 19) 281 ·
39Q3.
QUEENS, NY The Hall of SCience ARC
Hamtesl will be held at meNew York Hall
d SCience parking lol. Flushing Meadow
Park, 4H n ll 11h Sl Doors open 9 AM.
Talk-in 00 444.200 WB2ZZ0 Rplr., and
146.52 ~J.. ContacI (nigI'It lime only)
Am ie Schiffman WB2YXB, (718) 343­
0'72. or Charles Becker WA2AIJ, (5161
...-ssss.
SPRINGfIELD,OH The Independent
RadiO Assn. will hold its annual Spring­
field OhiO Ham1est1Compuler Show from
8 AM·4 PM al the Claf k County Fair­
grounds. Ta lk-in ()(l 145,45 and 224.26
MHz. For rese rvanc-e. write 10 tnoeoen­
dent Radio Assn. , P O. Box 523. Spring­
field OH 45501 (s As EJ: or ceu carl Pat­
tetSCrl KABLGS, (5 13) 323-6680.

The m;rIMETEWII Home Weather
Station protects your equipment, helps you
alert others to dangerous weather extremes

•

A Packet Radio Program
for the Macintoshs

• M"'"pIe .. mull;a/'M:<_ ,,"' ' """'b '. ," .,..0 .. ,.....,.,..
• Chan", .~"h.oMd•• l'l u mpl) ' '0' ., .
• s, ......l;a/Ioft_ _ , '" _ "-"'qlLK"' "r """

' oc'<·,)_ s.., ......~ ....
0__ "'" '1><'<_.' , ,.-...-.10 Ito< nJlll . , ..
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• Implement> lhc holl M.oc "" ,,,lI>I!••:c. , 1....."'"
_ & "il boo<i. oorlen ,n ,., """'" . , .
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- U",. ",-..,e,b1e 'pill" ,rkl<""
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• 0 ",,1"'''' ' ,,',1/1 an, TN<: ""'" IInpkmenllo KiSS .......

_ o\EA, K ..,... l lFJ. rt< .
• FuI ,~ palI , III ,I>< P;n.-utM;oc ...wk", fn...

SIp... DnIp 0\_ .....,..,. . SI....""'.. If<• ..un", WoN
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Demo \ ersion ami lable!
Call us for details.

Rural Route # I , Hex 83A
Kelley. IA 50134 USA
(5 15f 597- 205 I
CompuSen e 7157..t42I•_ _ ..........._ .. , .. _~.,_ " ' OT

800·USA·PEET (872·7338)
FAX orders: 908-517·0669

PF.F.T BROS. CO~IPAiW

60l ·J097 Woodland Rd.. w ,Al1mhurn ~J on l r
Our 18t/, r ....r Fru BTlK»n ~1""J __ Co-

This ulua-reliabte Weather Station is yow fi~ alert 10 changing jocal
weather cond it ions. gives you up-to-the-second dala to transmit on

SKYWARS and A.RE S. ntlworks.
The Ul llMETER Inens ) 'OU when high winds

threaten so ) '00 can crank down your tower and
safeguard other equipment. You gel over 20 weather
functions vital tu ham and other homeowners , in­
cluding hi gh/low tem peratu re readings with pre-set
alarms that help you pl an your day. guard against
frostbite , protec t plants and people.

The Ul llMElER II 's unique low- impedance
wind sensor (patents pending) resists RFl. improves
reliability and shows speed and direct ion simulta­
neously. Comes with 40 f l . cable.

HOM E \\EATHER STATIO~,"-on ly $179
0 .... by o..c M " 1MI . f'l . ('OUpon fOf" " SEeO' "

CO'liTROl.l·!\1T fOf"~_• .-, only' Sot9 ( S90 ••1.... I
SEW ! Add our PC P AT A , _CHOC, F:R _.Onl , $69

Del , in US. add S8. 2.'5 . hipplng & ins. NJ add 6% t..
OlC.:k, VISA. Me "''''plW. Crcdll card~ ,,,,I<!...:

Now you can do something
- about the weather

(her 20 Wealher Functions
including:

- Wind Speed and Dirccnen - Temperature ­
Chill fuctor sAlarms • H ighs!lows ! t i i1l<: s !
dales' Metric ! English • Quick-Mount (n o
tools) masthead mounting' Fast. easy " Point
& Plug" direct ion calibration - Opt ional sel f ­
emptying rain gauge with lifetime warran ty '
Serial OUlPUI for optional logger. 30-da)'
money back guarantee - One-year warranty

ClRCl.E 289 ON READEIl SERVICE CARD

73 Amateur Radio Today . september, 1993 71



SPECIAL EVENT STATIONS
SEPT 4-14

MeDERMOTT. NV The O.l.N. 3 Stales
DX·pedlion. sponsored by the vancouver
Mountain AG. ."nil operate W7WY from
the stale line of Oregon. Idaho, and Neva­
da , Operations will be CW and phone,
160 Ihru 10m. 24 nrs a day in the General
portion of theband; also 12, 17, and 24m.
For a certificate or aSL card, send an 8" ~

12" SASE 10 Vancouver Mounlain Radio
Club. W7WY, PO, Box 1622, Vancouver
WA 98668.

SEPT 8-16

KIOWA, KS The Salt Plains RC will oper­
ate WAOHIHlWl00cs, \0 commemorate
the tOOth Anniverury of the opening of
the Cheroll.ee strip land rush " 10 Okla­
homa. Special OSL by .10 SASE. Fre­
quencye: +/ . 20 kHz, 3.900. 7.235,
14.250, 21.325 and 28.500. ccmect
Kiowa Cherokee Strip Centennial . 717
Coats. Kiowa KS 67070.

SEPT 10-12

NORWAL.K, CT The Greater Norwalk
ARC will operate KA10FN Sepl. 10
2100z· 2100z Sept. 12, 10 celebrate the
17themual OysIec Feslival and the 125th
Anniversary 01 Shellield Island Light­
house . Operalion wiI be in the lower 25
kHz of the Gel'lMaI eo. 40, 20. and 1Sm
phone subbands, and Ihe NOVice 10m
phone sUbband. For a certificate. send
OSt and SASE 10 Greater Nofwalll ARC,
eto NorwatklWillon Reo Cross Bldg., 43
NorTh Ave., Norwalk CT06851.
POR T TOWNSEND, WA Jefferson
County ARC will operate at the Port
Townsend Wooden Boal Festival, be­
tween 1700·UTC and 2400 UTC, OIl the
General bands for 15 and 20m. and

28440 OIl ten. The eveoI Slalion, W7LD.
'Nil reciprocale Mth an evenl OSt card.
Send OSL and SASE 10 Oily Gardner
KA60ZZ, Box 65150. Port Ludlow WA
98365. Go-1lacls 'Nil be mal» Mth Marine

N'"TULELAKE, CA The Keno ARC will
operate staucn WD6EAW al the ruie­
lake-Butle Valley Fair. Operation win be
in the lower portion of the General bares
from 1600Z-2400Z. For a special
est card. send an SASE 10 WD6EAW
SpeCial Event, P.O. Box 653, Keno OR
97627.

SEPT 10-13

PUT-IN-BAY.OH UUlt/eo's 01 the Oliver
Hazard Pony Expedliooa,., loo;:e wiI 0p­
eare KB89N to W .I'leillOiate the 18Ot1l
AIwliversary 01 the "Ballie ol lake Erie."
Frequencies: 1.240, 14.240, 21 .365,
28.365. For a ceftiflcale, send OSt and 'if'
x 12" SASE 10 Commodore Jim Yoaer
KB8LDG, 11796 Shaaybrook Dr. NW,
Picl<.eringfon OH 43147·9122.
HIGHLANDS, NJ The Oceail-Monmouth
ARC (OMARC) will operate 1600Z Sept
11-1600Z Sept. 12, 10 commemorate \tie
Marooni Memorial Twin l.9rtS IJghthouse
Rallo Site. ON - up 10 kHz trom bottom
01 Novice subbands; 10.145, 14.045,
18.080 MHz; bottom 01 General 80-15;
Novice ten phone SlA:baod$. For a ref­

tificate, send 'if' x 12" SASE (or $1 U.S.)
to OMARC. PO. Box 75, Bradley Bead!
NJ 0172Q

SEPT 12-30

OAK RIDGE, TN The Oak Ridge ARC
will sponsor a second Spedal Event, on
all bands, to commemorale the 50th Birth­
day of the City ot Oak Ridge. the site of
the original Manhattan Project. 'We were
born 01 War, are living lor Peace and

Growing through SCience." A lour color
te!'lificale is avah ble. Please SASE 10
operalOlS' tlorne cal.

SEPT 13-1.

ATlANTIC CITY, NJ Sou\hem Qurties
ARA (SCARA) will operate K2BR lor 5
days , Irom the U iss America Pageant
(Absecon Island, IOTA: NA 111). TIme:
Starting at 10 AU EST. Frequencies:
Phone - 25 kHz inside lower General
bandedge; CW . 65 kHz inside lower
General band edge; Novice - 28 .100.
28.500 kHz. To OSlo send ' 10 SASE via
SCARA , P.O. Box 121, Linwood NJ
011221.

SEPT 18-26

KEllEYS ISLAND, OH MentlerS d the
Massillon and Canlon ARCs will help
CCIi'l'I'l'lerite the lake Erie ComrnssiOl'l
Coaslweeks prolecta by operating
W08DEAiN8LCS from the Kelleys Island
SCuba Shipwreck tcc r Sept. 19th, aoo the
Put·l n·Bay Harbor Cleanup Dive, Sept
20th, Operations will be in the General
and Novice bandS with phone OIl 3.880,
1.280, 14.280, 21 .280 and 28.380 MHz.
CW · 3.685, 1.110, 21.110 and 28.100
MHz. Packel - 145.01; phone - 141.415
MHz . Send OSL and SASE clo Jac.
Wade. P.O. Box 537, Keleys Island OH
<3<38.

SEPT 24-26

PEA PATCH ISLAND, DE The Tir-Gotn­
ty Amateur Group will operate KD3X'N
14QOZ·2100l. Irom historic Civil War Fon
Delaware. Operations will be In the
General and Novice portions of 10, 12,
15, 17, 20 and 40m. For a color aerial
view est, send aSL a~ SASE 10 coere­
lor wor1led.

SEPT 25-26

ECKLEY. PA The Down River ARC wiI
ccerare N3JPS Sept. 25 1400Z·1800Z
Sept 26, 10 ct:nmemorale \he 50ltI AJI ·
niversary of the original lIag raising at
Eddey MioefS' Vllage in Luzeme County
PA. OperaliOll wi! be in the GeneraJ sub­
bands and in 1tIe Novice 10m subband.
For a bealllilul eertecete. send OSl and
a 9" x 12" SAS E to Rob Barnshaw
N3JPS, 540 Church st. Royersford PA
19468.
WARRENS, WI The Uomoe Counly
ARC will operale KA9ETH, 1400Z·2200Z
Sept. 25 ; 1400Z·1900Z seer . 26 , to
wllmemorale the 21st Annual Warren's
Cranberry Festival. Frequencies: 14.210.
21 .310. 28.310. For a certificate. send
a OSt aod a 'T x 12" SASE 10 Marshal
Kie! N9FVU, P.O. Box 344, Tomah WI
5466<l

OCT 2

ANAMOSA, lA The Jones County ARC
will operate NQCWP 1500Z-2000Z,to cel ­
ebrate Iheir annual Pumpkinlesl. ocere­
non will be on the lower 50 kHz 01 the
Geoeral subbands. For a certiticale, send
oonfimW'lg OSllO Jim McOinIoIl NOCWP,
Box462, Morley IA 52312.

OCT2-3

BETHEL PARK, PA The Breezeshool~

ARC wiI operate W3XX lrom the U.S.S.
Aequin 55481. a TeodJ Class wwn sub­
marine, 1.00Z·2100Z bolh day s. Fre­
quencies: Phone - 28.4 50, 2 1.350,
14.250,7.250, and 146.52; CW · 28.150.
21.050, 14.050 and 7.050. For a aSL
card and certificate, send 8 112" x 11"
SASE 10 Roo Berry WB3LHD, 326 Sunset
o , Be/fle/ Parll PA 15102. iii

Come 10 the 1993

AMSAT Space Symposium
La Quinta Inn & Conference Center

Arl ington , Texa s

OCtober 8, 9 & 10

Your BEST chance lO leam how lO 'III'Of1I.

Amateur Satell ites:
The high orbl OX satenaes:

OSCAAs 10 & 12

The "Easy birds":
RS 10 &1 2

Store & forward PACK ET spacecraft
AO 16, LU 19. UO 22 , KO 23
and more co ming SOON!

Now building :
Phase 30 (The SIIteIile lor AU ....1ll1l'Uf$
seOSAT (Easy 10 use 2 10 10 meier transponder . digot.Il)
PAN$AT (An .~'"__ sprea(l lpe\:tfum)

AS IS IA new Russian 2 to 1 0 m_sal~)

Uore PACKET sal_~

MaIJorie Swain with Grand Prize won
at 1992 Symposium - a Kenwood TR-151A
all-mode 2 meter trallSCeilrer. OM Carrol
W700 seems pleased 'MItl her good
"","",.

Yuplte ru MVT7100
Scann ing Receiver
530KHz to 1650MHz
with AM/FM /WFMI
LS B/US B @ 50 Hz
Perfonnancc rival ing that o f

recievers thai cost twice as
much. Extremely compact
and versatile. Featu res 1000
memory channels, lockout on •

search and scan, backl ighted
LCD display , A ucnuator,

Dc: lay, H old, Bank lockout,

VFO tuning, I Year warranty, & Earphone

jack. Size: 6 318" x I 7/8W x 2 1130. Wt
140z. G round shipping: $5 .95 Air Freight:

$8.95. Call or Fax Toll Free, 24 hours I day.

For more in fo rmation
write or call

AMSAT
PO Box 27

Washington. DC 20044

301-589-6062
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12 issues of Radio Fun
for $12.97.

EXPIRES

STATE

designed to teach you what you need to know
in a fun and exciting way. You'll find it all.
a nd more. in the pages of Radio Fun.

Don' t wait anolhcr minute. Subscribe today for
only S12.97 for o ne year. That' s 12 issues of
the on ly ham magazine !hat is geared especially
for-the newcomer. or- any ham who wants to get
more fun and c xcitement out of amateur radio
- Rodio Fun!
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''The beginner's guide to the exciting world of amateur radio."
Radio FilII is pac ked full o f informat ion to
help you get more fu n out of amateur radio.
Basic "how-to" articles wi ll get you up and
ru nning o n pac ket. ATV. RlTY. DXing. and
the doze ns o f ot he r acrivi ries th at make
amateur radio web a great hobby. You' lI get
eq uip ment re vi e ws geared t ow ard the
newcomer. We 'lI hel p you upg rade to a
h ig her class licen se with mon thly columns
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We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kils, repair books. pfans. high­
performance accessones. Thousands of
satisf ied customers since 19761 Gala $2.
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I'm In touch with the offiee by phone
and lax, if they need me. But I Iry to
get my people to be sell-reliant I look
for people who don't need much direc­
tion. 11 has not been easy finding them.
Our school system, as I've wri tten,
goes to lengths to stamp cui the very
trailS I find valuable.

I've gone into some detail on this
because I believe more and more pe0­

ple win be wanting 10 work as I do. The
day 01 the home-(lnice is ooming last
As our communications syslems im·
prave trere wi' be less need foI going
to " the offlCe.- We'll be able 10 video
conference from anywhere for meel­
ings. People wanting 10 lalk with me
will be able 10 lirx:I cui what limes are
best (1000-1100 Ea slern), and get
througtI with one cam, Even my produc­
lion crew wiDbe able 10 put together
magazine pages remotely. From any­......

So whete does amateur r3(jQ fit in
when anyone will be able to talk with
anyone anywhere in the wor1d at wi.
... and at a reasonable cost? When
we have world on-line services whefe
people interested in lfalian Greyhounds
can eaSily find and lalk with each other,
complete with video? When Gilbert &
Sullivan fans can Sing in groups, even
when one is on a boat in California and
another Is driving in Maine?

We may even l ind people going to
weird places to cater 10 a 2020 version
01 DXCC for people who are collectlng
the places they've ta lked wilh, W ill
there be pite-ups lor some idiot lighting
the eoe on Minerva Reef? Computer­
ized systems will allow tens of thou­
sands 01 contacts per minute. so
maybe net

We do know one thing for sure. The
communications systems 01 2020 are
go ing to require qulle a bit of spectrum,
even wil h spread spectrum systems,
so we'll be losing our microwave cneo­
ne ls before long. We've never used
'em anyway, so it won'l seem like a big
loss • .• at the lime. They were a hold­
over from the early expenmentar radio
days that we wiil only apprec iate alter
they're gone.

A few of us old·timers can still reo
member the stink when we lost ee
7,300-8,000 kHz band andltlere was
talk 01 the League having sold us cui .
The sudden build ing 01 expensive
houses by several l eag ue officials
didn, tend 10 quiet the rumors of a pay­
oilier the toss 01 frequencies.

With the need lor short-wave 00fT)<­

mercial conwnunications eliminated by
sa tellite and teer optic syslems, we
may be able 10 not just hold on 10 our
low bands ... we may be able to in­
crease them. Thus, In 2020, we may
well see a lew old-timers Sitting there
sending ON wiItI their hand keys, just
like they are IlO'W •• , and their l78fldla·
!herS were 70 years ago. But the main·
stream 01 communications wi ll have
passed us by. As commerCial soon­
wave commumcabcns systems and
broadcasting disappea r we may be
able to go back 10 sparll; on 200 me­
te rs . thus keeping alive the raison
d'6tre 01 the American Rad io Relay
Le<9J9. You can bel rI be sporting my

Th ere are Ihousands 01 bulletin
boards. Most are Oedicaled 10 special
Interests, wt there are a growing num­
ber 01 woe-merest systems and pe0­

ple are getting caught up in these by
the hundreds ct eccsanes. Sure, lhey
run up telephone bills. but there's no
Interference, no fading out. no pile-ups
, , • just solid ccotects.

Well, okay. on-l ine services are g0­

ing 10 do nothing buI grow. We're going
to need hetp In finding out wIliCh ser­
vices provide what. how good !hey are,
and how much !hey cost to use. Thai
Informalion will be available en-nee
100.

But what about when we're driving
o r wa lking? Well, driv ing , since we
Don't walk much any more except 10
walk or Jog Just lor the eseese if pro­
vides. We don' want to be cui of touch
just because we're mobile. Our Sys­
tems wiI have 10 enable us 10 slay in
con tact when we're In our cars , on
planes, or et sea.

II isn't going to take 27 years for
satellite communications lechnology to
extend our telephone wires,liguratively
speaking. into our cars. By 2020 our
homes and ollices mayan be connect­
ed by liber optic networks. 0' we may
have gone all sateOiIe. I expect i11l be a
eerce. with satellite links used mainly
10 Interconnec t to mobile unus and
lber cotes for fixed.

The amounl 01 data we'D be zipping
around will be lar beyood whal wires or
even cables can handle . TV IooIIs as if
it' ll be moving from 100 channels 10
TV-on-demand, making it so you woo'l
have to record the 2020 version 01
" Murphy Brown" so you can see the
program when you prefer instead 01
when the TV network program director
decides . Your TV set will be more like
tapping Into a humongous video rental
store, You may not even have to pay
lor the programs If you'll put up with
the au tomatically Inserted commer­
cia ls. Fasl ·forward through 'em and
your bill goes up.

We're already starling 10 see me 08­
veopnent 01 spread scecmet satellite
oommunications systems which will en­
able every car, truck, plane, boal and
ship to tie into the network. People in
cars Will be able to keep in toudl With
anyone anywhere, either by vo ice,
lIOice-messaging, or a fax--like system.
You" be able 10 be reached. but only if
you want, no mailer where you are.
We'. adapl lo this.

Siooe most 01 my work requires pri­
vacy, I'm reachable by phone about an
hour a day. , read a tot. I write a jot.

NeiIher of these activities are oorT1l8ti­
ble with answering the phone or deal­
ing With viSitors. When , wnle I builcI a
general picture 01 what I warll 10 cover
and lhen S\al1 gelling it inlo my laptop
COf'Il)U1er. If someone collies in wiItI a
questiOn or the pholle rings. pfIfI, the
picture is gone . So, do 99% of my pr0­

wcnve work in my eeee at home. ,
00ve to my business ollice lor an hour
or two a day for meetings with the
staffers. and 10 answer phOne cans. I
use the 1Q-minute drive to review new
compaci disc releases. so even my
driving lime Is procludive.

5SB. Ditto AnY. Ditto SSTV. Ditto 10
GHz. Dillo 6m. Ditto beacons. one re­
peaters.

No. I haven't done much lately. I got
a\1wrapped up with cceoutes almost
20 years ago and got sidetracked.
Heck. I'm still wrapped up wilh comput­
ers. Then I gol re-involVed wilh hi-Ii au­
diO and digital sound . So now I nave
one of lhe finest recording studios in
the WOf1d.

More and more of our ham clubs
are sponsoring ecnoor radio clubs.
Way 10 go. I'd like to see more pictures
I can publ ish. And I'd like to see more
about this in the d ub newsletlers.

n's probably getting a lmost lime to
start discussing what we think is the
best kind of license exam to go with
hamming in the '90S. Our exams are
still hung up back in the Dark Ages.
What should a youngster be able 10
ceecest-ete to us 10 be 'M:lrthy of a li­
cense? And does the long ladder of li­
cense classes f~ in with harrmiog the
way isloday?

For ma ny years I've reconvnend9d
we change to Just one class of IiceflSe
and clepend on 1tIe fun of learning and
doing things to build knowlEH:lge. The
current licensing system is a joke. The
lest questions and answers are pub­
lished, so II's purely a memcoea ucn
exercise and has little to 00 with actu­
ally learning anything. It would be nice
if our ham clubs would organize techni­
cal sessions at the start of their meet­
ings . This might help the members to
understand how antennas and feed­
lines work . It could help them under­
stand the basics 01 receivers an d
lransmitters. And how aoout scrre tech
tares on packet, ATTY, SSTV, and olh­
er ham commu nications modes? Is
you r club offerin g tech sessions like
these? Why not? This is supposed to
be a technical hobby. right?

One of my problems is that I not on­
ly recognize that change is inevitable, I
actually welcome It. I enjoy change.
This may have a lotto do with the rest
of enemies I've generated , , • and
every one of which I am proud. SO leI's
think In terms 01 how things are ~ng
to change and how we can best adapt
to it so we'lI continue to have a hobby,
even under the new coodilions.

Conlinued from page 4

But NOI for Long

It iSn' going 10 be long before we're
going to see satellite COImlUnieations
making it possi>le foI anyone 10 com­
munjcate with any car, truc k, plane ,
boal or ship anywhere from Hawaii 10
Engtalld. I don' know how many OUIfilS
you have in your part 01 the country
wOOIing on this lechnology, bul we've
got one in Manchester, New Hamp­
shire, thar , weD along With a spread
spectrum system wIliCh Will lei almost
any number 01 uni ls keep in tOUCh.
Companies wi. know exactly whefe f1V­

ery one 01 their trucks is at any reo­
ment, and will get instant word via a
bar-code reader or every piCkup and
delivery. Your portable corrccters Will
be able to communicate with anyone
anywhere via this nelwor1\. Mobile units
will not only provide position ing inlor·
malion, but will allow voice, lax, and
computer communications ••. if you
want.

The antennas lor these litt le bug­
gers are sman enough to be built inlo
car lops. And will be. Small umbrella­
like antennas will allow HTs and note­
book computers to join the network.

All this will probably lake 10 10 20
years to become ubiquitous , but when
it does why will anyone need amateur
radio emergllflcy communications? For
what? Then what will be our excuse for
keeping our bands?

Yes. of course I have a sounon. but
old-timers are go ing 10 hate II . Of
course, with the average ham age In
the 50s now, rroet ol lhe old-limers will
have been awarded lheir Silent Key
certmcates. so e'e not their prcciem
My proposal is to get busy starl ing ra­
dio clubs in our schools and bring in a
lIoocI of youngsters. II we can lum am­
ateur radio inlo a recruitIng ground for
high-tech interested youngsters we'll
be worlh our t-equences. 2020 Vision

II you have ine idea that Ihe no- wrer will amateur rad io be like In
code license has attracted a big bundl the year 2020? Of will our hobby still
01 kids 10 the hobby, you are dreaming. be around? If so, wIla l purpose will it
The ligures I've seen show that acoct serve that would validate its cost to the
12% of our newcomers are youngslers. public? And what technologieal devel-
Back belore we killed 011 95% 01 the opments do we see emerging whiCh
sdlool radiO clubs 30 years ago, 80% will anect our future?
of an new licensees were youngsters. One last-emerging lechno logy
And 80% of them went on 10 high-Iech wIlich is encroaching on our turf is the
careers. network eeneun-ccere systems such

1/ we can star1 attracting youngsters as Comouserve and Prodigy. These
again we" nol only get them inleresled allow people 10 g:l on-line and falk Wiltl
in higtHech careers, we" start seeing each other about any Ill.ItuaI setl-lnler-
some inventing and piOlleel iug again. est. Ail ad in New Yor1I" magazine lor
AI of the major lechnical developmel lts ~ network has an intema.1iooal chal
amateur radio has ereoeeree were ine where you can talk wiItI people a.
made by relative youngsters . I know over the wor1cI one-on-one in real time
because I was there lor many 01 them about anything you want 11 also allows
and knew the chaps Involved personal- you to get information about restau-
Iy. I was one of the first experimenters ranIS. movies, plays, stoclcs. etc.. and
with narrowband FM (NBFM) . DillO even play d1ess.
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NEVER SAY DIE

We're slillthe only group 01corrwnu­
niealors capable 01 providing depend­
able emergenc y com mu ni c ations.
We're uie only group abl e 10 he lp
CBers, police. lire, and other fixed and
mobile radio services communicate
with each other.



W9GR DSP FILTER
1 Switch Selectable Filters in One

Just turn the switch to select one of:
4 Filters which en hance SSB signa ls
by red ucing hiss. static, ignition, and
powc rline noise with no perceptible
time delay combined with Multipl e
Automatic Notch f ilters to remo ve
heterodynes instantly.
4 "Brick-wall" CW Filte rs wi th
bandw idths of 50 Hz to 200 Hz.
3 uniq ue linear phase bandpass filte rs
for RTTY, HF Packet. and SSTV.

III.\KE YOUII RHEAT¥.II MORE USH "UL
GI VO: IT ... UNIQlJf: P F.RSONA LITY

• Record aU p rom pt . and m....."r... in a ny
Yoicc, acccnt or]anguage

• U"" vo ice rna ;] menu" tor d u b buUclln.
a nd o perati ng Inst ruc t ions

• lIet""t E me . r ency Long Tone Zero

• Lea ve m""oall"" In Individua l voice mailboxes

• Radio b uJ' lIlar alann

Call toll·free Cor inConna tion package:
1-800-563·~1 or di.....ct: 1-604-820-1162

- one 1n00th u ncond itional warranty
- one ye a r. parh a nd labour
- Computer H.o.ar d a nd Soft ware _$259

DIGITAL Communications Inc.
8946 51>00 . Road, fI. fI. 14. Mission, D.C.• Ca nada. V2V 5M2

CIRCLE 181 ON READER SERVICE CARD

MICROWAVE TRANSV ERT ERS

SHF 1240 Complete T,ansverte,
SHF SYSTEMS NotlKll! inear transvert8r$ and t,ansV\llUlr kiI$ kif
902, 1269. 1296, 230<4. 2400. 3456MHz, AI use 2m iJ,gI3,8V. Kits
nclude mi••, and LQ P C. boar<l!l. llIal and aI components, Ilui~

..,~s include l.FAl,C, sMtehboard , CXlOI'leClOO sod tom;l&CI low
profile /loosing. OIlIer freq lleflC ~ oplionll in amatel6 band 8Y_ at'e.
SHF9lIIlK 902-906 MttI: 50mW KitS139 8uiK$265
SHF 12401( 1296-1300 MHz tDmW KitS149 Buill$265
SHF 126!IK 1266-121Z Dscu_. L10mW Kil$140 BuittS255
SHF 23041< 23114-ZJ08 MHz 10mW KrtS205 6uitl$325
SHF 24lJ1K 2400 MHz Mode S .r;vConv K~S1 55 eoeass
SHF 34~ 3456-34i(\ MIIz 10mW KrtS205 BuiltS325
SHF 57601[ 5760 MIIzI1296 IF O.Smw Ki\$170 BuillS260
..' .... 4J2l[ 420·450MHz 10111 IF 70mW KiI$l SoO Buill$275

DOWN EAST MICROWAVE
~ Bill Olson, W3HQT 1£1
.... Box 23tO, RR1 Troy, ME 04987 '

(207) 948-3741 FAX: (207) 948-5157

Installs easily be tween the receiver and
external speaker or headphones.
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B &K OSCILLOSCOPES

Hitachi Comp act Series Scopes
V-2 '2 -20 0"aITtao . 539'9
V-1 2~ - so Co" o" $995
V_S23 _ so O.'a,.., S... . P $!149
V-S22 · SCM" . , DC 011, ", $ll9~
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V· 'O/lSA "Xl OT ..Ie" ',",, l ' 6<9
V·' OB S • ' 00 QT, ..fcu' '''' _ 51,99'
V- I' 00• • ' 00 O<J • • T,ac' _ _ 52 ,495
V-U SO - ,so ou.~ T,ac. _ _ 52 ,S95

2120 • 20 Ou," T,oc. $J69
212~ · 20 0.",,00 s ... . p 51J9
, ,.., B - 40 Dual T,ac. $S9S
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FLUKE MULTIMETERS
5<_",""" (.... M <>dot> "'vaOa b'e C alli
_OJ II.moo 70 .......
"",",05 51."" .00 _ 7,M
_ or 11.705.00 Moao< 771'
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XK·500 Digital I Analog Trainer
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DELUXE SERIES
$- 1330 25MHz $449
S· l 345 40MHt $575
5- 1360 60MHz $775

ELENCO OSCILLOSCOPES
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Function G8noratg,

.~"""".. Blox
~,,*,,;f moo
';T~ by Elenoo

$28.95

nenee Wide Bond
Signal GeneratOf!

SG·!llJOO $119
"' , ,," laooc_."",,,, •••"""•.'..... ""' ,,,_., ......
SG-910~ wi Oig ". i D;"tay ,
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".._-""......,""'...Kd . .... . .. 'H".,,,,,,
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$58.95.....
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STANDARD SERIES
S- I 325 25MHz $349
S- l340 40MHz $495
5·1365 60MHt $849

L .--- ",-

Sweep/Function GenerBtor
Ifi'" Froq. Counto,

$239
EIO"C.

• _ _ :::~ 1110<1. 1Gf -6026
S;... Squaro. lri"'~ • . Pu'so, 'lamp
1 '. 2MHo, f 'OCI Co"",.. '_IOMH,'''"nal~"..t • '-"9" S_,

Quad Pow. r Supply xp · sao

$79.95
~.>O'I' '"m. ,.... "

·S'f ...

Learn t" Build a nd PtogfCm
Campute.. with lt1is Xtt""'''' _,_ ,~

~. ,

111ll-8000

...., _ .... .-.._ -..eod
\l.o; . ," us. 0, eo".

AFFORDABLE· HIGH QUALITY
2 YEAR WARRANTY
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• 1'1... mucn. "lIOn "",,.

Digi!" 1C" pcu: itonc. M~.,

CloI-'5~'.,. £]..,,,

WE WILL NOTeE UNOERSOl D CI S SALES INC.
tIPS s>lIP'ING .. STAl~S ", OTOl~RSCALL ' 245 ~DSfWDOD OEERFIElP l. 60015
ILRES.... 71s.. r . l "
I'IlOBES INCL All SCOPES , METfI!S FAX. 7OI-520-OOBS · (708) 541.;)710

$299.95
$1 1.95

ASTRON
POWER

SUPPLIES

C,olll US FOR YOURS!

RS-4A RS·7A AS-l2A

RS·2M AS·35A As-5OA
RS-2OM RS~M Fl$-5OM
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eo-year membership pin at Dayton in
2020 and showing holographic viceos
of my narrowband quenched spark rig.

so just about any bo ard you could
imagine was available, so hobbyists
lurned to software davetopment and
hacking. These days computer hobby-

" Not hlng Endures Like Change" lsts can't hope to compete with mass

The ancient Greek philosopher who manufacturing economies or with the
said that wasn't speaking for amateur humongous commercial software pro-
radio, where change is glacial, and grams, so they're busy playing ever
fought bitterly, As Canadian Depart- more involved compu ter games and
ment of Communications official Peter calling in on computer networks and
Alien recently said, ·Slow growth and a bulletin boards. There are now over
closed-shop mentality have led to the 46,000 bulletin boards in the US.
graying of amateur radio." In amateur radio, though we enjoy

When I started hamming the enlry reading about building. only a tiny per-
code speed was 13 wpm and the tech- centage of hams are actually building.
neal exams were at about college lev- There no longer are parts stores in ev-
el. In the late 1920s hams had to build ery city. Or In any city ... at least in
their own receivers, since litlle was America. There are some great kits
available commercially. As soon as available, but even this activity has
commercial receivers were introduced dwindled. Maybe you noticed tha t
amateurs stopped building them. Heath finally had to give up trying to

By 1938, when 1talked with virtually sell kits, mark ing the end of an era.
every active ham in Brooklyn (NY), I And Eico is long gone.
was able to find only one ham who'd Alas, our license exams still reflect
buill his own receiver. We were still the thinking of a long-gone era. Morse
building our transmitters, 1'101 because code, which is no longer used commer-
building was lun, but because there crauy in the real world, is still being
were none available commercially. Not used as a barrier to keep as many pee-
even kits. pie out of our hobby as possible. Our

After WWII we got busy converting tecnnrcer exa ms are woefully out of
military surplus tra nsmitters, bUI it step with the reality of amateur radio
wasn't long before a wide range of today. But then even the whole basis
commercial transmitters and kits ap- and purpose (97.1) for the hobby is out
peared . Tha t quickly put an end 10 of date, as I've mentioned recently.
around 90% 01 ham home construe- No, I don't know how to get the
to o. Pioneering hams still had to build message through 10 the closed-minded
VHF gear and gadgets for new modes old-timers who are killing our hobby. I
such as NBFM. RTTY and SSB. But as hear them at our ham clubs angri ly
soon as there were enough hams inter- fighting change. I see them epilomized
ester in a new mode, commercial gear in the good old boys' club In Newing-
became available and home construe- Ion. Let's gel some young ARRL oeec-
tion blew away. tors. for heaven's sake! That doddering

I built my first SSB rig in 1954. By old bunch you've elected, still grasping
1959 Hallicrafters had a miniature t-en- their hand keys to their ceeste. are
sistcnzeo sideband transceiver on the leaving deep heel marks in the sands
market which was far beyond anything of time as they fight change 10 lhe bit-
I could hope to bu ild . I made an ter end.
around-the-world DXpedition in a So here we are, fighting over the
MATS C-54 plane in 1959, operating deck chairs, as our ship, which has col-
SSB trom 22 couotnes using Ham- uoeo with the iceberg 01 change, slowly
cratters SSB equipment. sinks. Rout the old-t imers from your

Old-timers can tell you about the bn- club. If they have tight control, bring in
ter fights between AMers and SSBers enough newcomers to oust them. You
in those days, as older amateu rs have to be prepared lor a fight be-
fought change . . . and lost. cause the old guard will try to throw

DOC's Alien laid it on the line, and you out.
1'101 only for Canadians, "How do we There's an egregious example of
keep amateur radio from becoming ex- this with the Algonquin Amateur Radio
tinct? Very simply, you've got to get out ClUb in Marlboro. Mass. I've written to
there and recruit new interest. Do ev- the president of the club (K 1ZFH)
erything you can 10 interest young pea- about his outrageous conduct, asking
pie in ham radio . Advertise. Talk to for an explanation. I got a brief note
people. Provide instruction and make it from him saying to contact his lawyer.
convenient for busy people. Could you Further correspondence from me has
convince you r local high SChool to been ignored. My own feeling, often
establish an ener-scnoot radio club, expressed, is that lawyers are brought
where a station can be set up? Could in to amateur radio mailers only by
you convince school authorities to let scum. When the homosex ual ham
you make 'Introduction to Radio Thee- group sued aST, demanding their ad
ry' a part of an electronics course?" soliciting members be run, Iheir strl-

Amateurs today buy their equipment dent leader went on my suer scum list.
and get their enjoyment from using it. We can' t bring back the days of
Perhaps our entry exams should reflect home construction. We can't bri ng
this reality. back CWo other than as a small fun

When the first microprocessors be- part of amateur radio , , . somelhing
came availab le. hobbyists bui lt their some of us do because we enjoy it. We
own computers. Then, when ccmrner- can't bring back AM. My workbench,
cial microcomputers arrived, hobbyists with shelves of test equipment and a
got busy building accessory boards for barn full of parts, is a memory. J en-
men Soon there were enough users joyed building my first narrowband FM
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modulator and Installing II in my Meiss­
ner Signal Shifter. I enjoyed converting
a BC-459 to 20m and aOding an NBFM
modulator. I loved building my pp813
kilowatt final. I got a whale of a kick out
of building my RTTY converter, com­
prete with a cozen or so 6SN7GTXs.
But those things are memories and
whe n I'm gone, they'll go with me.
Those memories are no reason to try
and force tocay's prospective hams 10
build their rigs. Or to learn the code.

The SCR-522s which helped stabi­
lize 2m are all gone now. Even my big
box of crystals for the rig is gone . . .
sold off in an auction almost 30 years
ago. Bul l still rernerreer every detail of
Ihat wonderful old rig. And 1"11 never for­
get the thrill of mak ing 2m contacts
from me lop of Ihe New York News
building in 1948; Ihe top of the Munici­
pal building in 1949; and the top floor
of the Guggenheim museum building in
1951 . Or the wonderful RTTY net we
had on 2m at that time. Sure, I had to
build my own equipment in those days.
But as soon as the stuff was available
commercially I slopped building, right
along with everyone else.

So let's give some thought to where
amateur radio is going. Let's talk about
whal services we can render. Let's
stop worshipping the past and trying 10
preserve it in our rules and tests. If we
can't pay back society in some way lor
the use of our frequencies in the 21st
century, we' re goners . . . and those
old-timers who were fighting you are
going 10 be little more than forgotten
Silent Keys listed in the yellowed
pages of old OSTs up there in me attic.

Sure, I've had fantastic times in am­
ateur radio. Times I'll never forget. I
feel sorry for hams who haven't taken
the trouble to do ham things. For hams
who've neve r been on a tcxnunt.
Who've never won a contest for their
section. Who've never mace any satel­
lite contacts. Who've never made any
aurora contacts. Who've never worked
OX on 6m. Who've never mountain­
topped on VHF.

I remember sitting in the back seat
of myoid 1940 Ford on top of Ml.
e-eyrock in Nort hwestern Mas­
sachusetts with myoid SCR-522 and a
14-1/2 element beam, making contacts
all over New Hampshire, Vermont,
Massachusetts, Rhode Island, Con­
necticut. and Long Island wilh three
college buddies back in 1947. We'd
driven up there one very cold night at­
ter a ham club meeting and we had a
ball. We swung Ihe beam from inside
the ca r with some string tied to the
ends. The beam, l ied to the top of my
car, had lost 1-1 /2 elements on the trip
~,.

These days all it takes is a tiny HT
and I can make contacts through a
hundred or so repeaters from any good
mountaintop. Thai was exciting back in
1969, when there were only a few re­
peaters. I had an old Motorola HT-220
and was able work all over New Eng­
land with it. My mobile 2m rig got me
down 10 Maryland repeaters when we'd
have morning temperature inversions. I
hope you're building a lifetime of ham
memories.

Oh, my first DXpedition! Wow! That
was In 1958 and six of us went to
Navassa. I'd gotten KC4AF for our call.
I think I may be the only one left out of
that group. The others died off or crs­
appeared. I still have some grea t
16mm film of the DXpeditloo. But most
important are my memories of every
minute of the experience. The hurri­
cane during our trip down where we al­
most ran onto a reef. The lime we were
almost killed by aaman police. The
pne.upsr The glorious, endless pile­
ups. Running oul of water, My having
10 dive in the shark-infested waters 10
ret rieve the beam elements we'd
dropped. The heal. The dangerous cliff
we had to climb to get on that uninhab­
ited island with no beaches.

My contact with Moscow via OS­
CAR VII, where we had only a ao-eec­
ere window to make me CSC.

My wonderful visit to New Caledo­
nia, where I worked the pile-ups for a
week and got fabulous pictures of the
island from a local ham's plane. And
my aerial photos of VK3ATN in Birchip,
Austrana, and his 2m moonbounce an­
tenna. I used to fly, but I had to sell my
plane when I started 73. And my boat.
100. And my Arabian horse , and my
Porscre. All thai went into printing the
firsl issue of 73 back in 1960. Fortu­
nately, Ihe magazine was in the black
from the firs \ issue .. . or else it
wouldn't be here now. That's the way
entrepreneurs are, they gamble every­
thing on a new business.

Many times s ince then I 've no t
known whether I'd be in business an­
other month or not, but I' ve always
managed to make il.

I remember the first time I worked
all continents within one hour. And the
weekend I worked 100 countries on
20m phone. And the night I worked all
states on 75m AM. Other events may
fade from my memory, but my ham ex­
periences stand oul clearly, even years
later. My nights making contacts with
King Hussein in his summer palace .
My dinner with him, his wife and in­
laws. Working SSTV from Navassa on
my second trip in 1973 as KC4DX .
Working SSTV from Jordan as JY8AA,
aM from JYl 's station in his downtown
palace. Setting up the JY73 repeater in
Amman . WorkIng my home station
from YK1 AA in Damascus, and then
again from VK3ATN, where we shifted
from 20m to 75m and my W2NSDf1
signal was still S9. The wooden "mat­
tress" and cold showers while staying
With Father Moran 9M1 MM in Katman­
du. The friendliness of hams in well
over a hundred countries I've managed
10 visit so far.

My advice to youngsters is to build
your ham memories. Do everything
you can in the hobby. Amateur radio
holds enormous adventure for you if
you'll just grab the ring as the merry­
go-round turns. My 10 GHz contact
with New York State from the top of Mt.
Monadnock (NH), where I'd struggled
to the top with a three-foot dish, just in
case. The top of the mountain was in
dense fog, so I had to aim the dish with
a compass. Even though my tenm watt
signa l had to go over a mountain to



.:1---
NOTECHNICAL

INFORMATION619-744-0700MAIN ORDER LINE

• ElI'1JRT .O,E,M, • SERVICE • RI D • AMATIUR • MAR INE

ORDERS ONLY 1-8OG-RF,PARTS
1-8000737·2787

PARTIAL LlSnNGOFPOPULAR TUBES AND TRANSISTORS IN STOCK
nwIS/SrQRS MIlfSM suo ZSC2I2I sa o MSnllM Sll4.15 i 1461 S1U 5

ECS34I SU 6 MAf55t U5 lSC2I2'I U ' M5n96lU. :JU5 ..... Pr. :JU5
MGF1:lC2 '-'6 MAf&2t US nct05o:l 1.21 nll5lll f7.. 114li1Gf 2Ui5
I116F1U2 1'UI ....F63I '-15 na1175 1.45 1715 5'-'5 lIIMclIPr. 5U5
MAf1M 11.. MAF641 l U5 nt2lIt4 lUll 1m 121.111 li55lIA CALl
MAF1:11 1'1......fi,W n .. 2SO'II1M' 11.. Mnq '".15 nn M .•
M1lf1:J1 24.. MAK4t 2'-15 2SCt1MC 1.75 ...n UII 31.. 7361 tAU.
IIlAfl. lUll IIlAfW 2915 2SUttI us IIlIn4911 44.. 7W 11.15
IIlAn41 14.51 IIlAfl43 35 . 21Cl2'37 Ull IIlHW SEAlES tAU. 7Sa111TM 17.15
IIlAF141G 1... IIlAFI4li :II. 2SC22n 11.15 SC SEA lES CALl IlQn (I) 71.•
MIlF15e 57.51 IIlIlF14 7 39.71 2SC229O IUS P'fIIll M.t5 1122 15'-15
MIlFl50MP 141.75 1Il1lFW1 1.5, 2SC221OM1' :J1.t5 WlDfWD HTlRIOS 1417 Gl CAlI.
MIlF151G 151.51 MIlFtM 4.75 2'SCl311( UI ItWA111 I US ISMA M010 124.15
MAF17SGU 155.. MIlF1M1 115.. 2SC239S 25.15 MWA1Z1 1.1' I5liIAS EI 141.15
MAF17SGV 141.51 SIlF2lln 13.75 lSC250t 11.15 MWA1311 115 "IHt Mt5
....F221 12.. SAF3M2W' 51.51 2SC2I3I 2Ui5 MWA23I UI U75 EI 32t15
MAF224 17.75 SIlF3741 tALL 2SC2I4I 1'1. RfCffV1116 rtlRS 1!51 BE CAlI.
MAFn7 4.. SIlF3715oM' 31. 2SC2712 304 .75 6CA7,R34 tALl 2C3SA 51.15
MRFm 14.t5 21C~ 2.15 2SCt713 5U5 6tH SI .t5 3,SIIl P\. " .15
MIIF231 115.15 2lDT71 335 tSt2I7tM' &415 6Cl1 1.7%i 3'5Illl'MP IIUi5
MAfl4ll, A 11.51 21Q861 1.25 UC2914 M .t5 IGlli 13.15 :J:SOOZ EI 144.15
MAf2U SUII lI&404t 1315 2SCZ905 :tuo I/tUECG c.w. :J:SlIGZAM' 144.t5
MAfl47 26.15 2JM427 1.25 lSCll1 115 iJll6A .. 1.161 tALL :J:SOlllG 111.15
MIlF2'liO 11.50 tNSlot 1.7%i nil 1.50 IJHI 12.15 lIIMclIPo. 24115
MAF2&2 12.75 2ltS171 1.25 11I11711 1.15 iJE" iJS6C tALL HlllIlZ CAlL
MAF2M 1U5 2tl55l1 1Ull TA7205AI' US 11011 l U I tALL 4--4l1llA CALl
MIlI')17 13' 15 2N5511 11.50 TAmt..., UII &lViI 6tH tALL 4-400c EI 17t .t5
MIlf321 IVIO 2NS94S lUll 0UT1'fJ1 MODI/US iUI5 I 6U& tALL 4,11lOGA tAU.
IIIAn2i 61.11I tN514li lUll SAU4 Sl1.71 121l1A 11.75 4I'Il11lOGA tALL
IIIllf331 53.15 2116G1l1 1 .75 SAVI 31.1I15 lU8I GE 1US SC_10l1,u {I , 19._
Mllf392 117.7' 2116011 11.15 SAY7 3li.1S I'OWfR ~ SPECIAL 3C_£OOA7E1 32t.7%i
Mllf4Z1 22.95 2N601S2 lUS SAV12 11.1I5 s n . S49.t5 3C_4lIlIA7 {f' 27U5
MRf422 38.11I 2N6O&3 14 15 SAvn 69.10 M""' Pr. nU5 3CU OOU7 46S.111
Mllf 5Z2 MP lEN !lUO 2N6OI4 lUS M5n111A lUll BIl7 Pl 10.95 3CU DllA7 a 311.15
MIlF433 12.21 2SA1012 1311 MS17U SUO 11ll PL !It.50 3CX12011AHI 424.50
MIlF433 MP 32.11I 258754 250 MS171!lN 54.95 InAP\. 13.115 3CX15l11lA7E1 &24.50
MIlFISO l UO 2SC741 5.lIO M51721 74.95 Milch Po. :J.Ull 3CX1S00A71f j 47UIlI
MIlF454 14.50 25C1 3lM1 Co\I.l M51721 69.1S Milc h Sali1 52.35 3CX3Dll11U EI 73UI
MIl F455 111.95 25C1307 CAU MS772!l 711S 'nA IlCA CALL 4CX25G8 '1.95
MRF45S", 11 .95 25CU19 3.95 M51732L 32.95 ' 12A 22 % _CX2SGfl 99.15
MIl F458 11.15 25C11211 n .1S M57735 69.1115 113PL 37.95 4CX3ooA l!1t.95
MIl F475 1.25 2SCl945 US M57731 -us 133A PL I .US 4CX35llA . F tALL
MIlF476 5.00 25Cl 946", 1U S M57739C 53.25 133C PL 8995 _C_looll", 389.95
MIlFI77 11.95 2SCl941 1.15 M5574H,M.H 57.711 8li6AS.S. 19.115 4c.l5G01E1 710.00
MIlF485 CAl l 2SC1!lS5 !l.ll0 MS7745 IUS I66AM.V 29.95 4CX25GD- CAll
MRF4112 15.95 2SCl 969 2.6S MS7712 1US 112A 5.5. 29.95 teX3SGD- CAU
MRF497 18.75 25Cll1711 US MS77'SM 12.95 SIt4 73.15 4c.SOOO", 99S111
MA F51S 2.90 2IC1971 4.10 11I577'7 51.95 5c.l500. CALI.

MfQ' Et . Eimac, PL . PentaLlbs 'tote. (I ) .lodOSlnal Bo<ed EIIlIat!Ampe,e<
l,m ~ed Wp rall!y 12 month I J .ooo~ 011 P~nlil & I,mac lrallSln llllflQ tu~

Pricl " ava'IaIJll'ry sub}«1IC clla~ Wlrhouf nolice • Qu.lnr,1y Pricing Available

SHlf'PIllG METHOOI CHAIlGES ' MINIMUM OIlDER I2llllll PAYMIN1METHOD '
IfSf WAY: UPS . ORDERS RECEIVED IERlIlE 4 , .• . PST(1 '"I. PIlfPAIII ", Ill check Of rnone'i order Ptrsonal thetls nI\lsll1M

EST) SHtPf'Ell SAME DAY IT UPS. retl,,"1Id I(\(I,~ iIIda,u m.ted IeS4<l OO C/letks relumed lor
fe<\eIJI e<prm I ....rtlomI l OHll USPS ., .50 IVlllable ,nsu!lJtlfnt t~ .. be SUDI!'tl toaS20 00eha'(Ie

GIIOUNDSERVltf: H WIIrtlnG~ ("liP 11leDend"'ll OI1lles1N11011 . .t.rrv ovtftI8'IfTlff1 "". Dol 't1urned
54 50 miIIirnUO'll. Aill1 S50~ tlOUtlCIlIlOYt 2 IHlIlnds. wtSAllUSftllCAAlI acetpIfd

:J:IlAY SEl.£CT GROUND SERm: lIPS OIWlGE. IS 50m,"*",um t.1I.0" A4CI S4 50 LIPS t/Ia'lIlI Cas/I, Cistllers Chedc, Money Ordr<,
Add S7 Sper poutlCl aboo't 2 Ibs. 01 Pft-1lllltfMll Coml\ll'fr C/letl; 0Iiy.

NIAY AlII SERVICE: lIPS IUIE, $7 1X1 m,,,,,,,um. ,t,dd $1.1X1 per pound No COO 10 .t.IasU I HDao IPutrlo Ri(:(I l tanDa_ 2 fIOUIIllS f eG!rll E>;>rmiIso iMlIaCIlf.~ dIargt FlIllEtGN, 8ri tII8Ci drawn on U.S. llanIl. or VISA I M.C
IlEXT OAY llElNUIT: lIPS lifO. $15 50m"""'.......~ tor $Il1llP"'lll Will( TIWtSfEJI: COr'Q;l US tor accounl iIllollllallon.

c:ha<oes ItIOW I II. F1ll Salur~ deMry MIll $10 00 Ol't'l ACCOUNT: '*' XI 10 fom$ wnose C1tl\II lII$ been lIfHPSI'owd
CA/IAllk S5.~ .........m~Willi lIP 10 1 til lot fOllEIGI, lMuIallCl!ReQislrlloon IS often iMIlible. AdWISII desIretl

1lOSIaI. UPS avalable. af !of~. - IMAU. 'ACU1: Ideol M sfIOO1\111ll lor$11IIII 0IlIerl or parts.
CAt)'QlUlIA: IlesidetIl5 add lllllfOll"Ile sales til $fOIXI UlIlO 8 01 . _ til. nw: 8">:8".s- Dol.

AlA PIJICEt. ~S1,fEO EI,(ltUJf'S lS_labIe

Mand'Y - fri dly 1:00 a .m. - 5 ' ,m, PST 110:Da I .m, -I p.m. EST

Ball8/)' pac+c with 4 AA
"ick9l~ beneries in seees
1<> make a 4.8 voIl pad<.
Banerias have sokler labs and
can be separaled and recormgured.
CAli NCe-tlAAU SPECIAL I $2.00 P'I'" pack.

Cour1eou. SMviu. OI.counl Prien . F..r SlIlppllIfl

SPEClA.L PUFlCHASEfI I
Omron ' t.4YQ4~·VH-'6vDC

6 Vdc, 37,5 ohm coil. PC pons. 4POT.
5 amp (:(lO!ad$.1.0T X 0.82" X 1.41· h'llh .
CA.T. 4PRLY-6PC $2.50 ea' 10 for $20.00 --

6VDC, 4PDT KH STYLE RELA Y

Chann8I Masl'" 0746 n. is 0118 or tho&e CIeals .,..,..
100 good 10be lIVe. Ihnd .-. in ee boI , ChameI

Maslef blocI<~, '""-Y lINd 10 be q.iI& popular
back in ee early days 01 cable 18levisiOIl. beI~ \!left
...... , lot or aoble-<9iIdy TV$ Somewhele in the world
wel<now rr-. isd.~ lor 1hIImo-especielJr.,

this price . De:l;Q. oed to c:or-. lele¥osoon VHF dlafWlltl$
2 through 13 and A through W 10UHF ch8rIneI& 36

ttwough 76 The boo 8Ione. is . greet projed boI The
10 It. AC power 0Dtd. !he inIenor COIf\?OI>el U . F coo._

tors.nd AC r1IQIIPIadet ..-. well worth !he price.
CAT. CM-G7"6 $2,OO eech · 10 poeces lOt' $ 18. 50

TOLL FREE ORDER UNES

1-800-826-5432
~ 0M)l!l'tS ... IIIIM, -.::..f ., D' ••

SanyoI NC4S2
Ball~ charge< lor 2 01 4 M
nic:lIeI cadmU'n .w..1JNbIe
balleoes. Plugs inl(l wall outlet
and d\aro9S ballenas in 8 10
10 hours. Can~ Iolcle<l for
easy carry;ng and slOt'"""
325' X 1.6' X 181' when
folded, Ul h ied CATI..uC-1 $2.50 each

AA NICKEL CADMIUM
SA TTERY CHARGER

VlDED/RF MDDULA TOR

IJ]!J,
P.O. Box 567 · Van Nuys, CA 9 1408

REDUCED PRICE! 4 (USED) AA
RECHARGEABLE BA TTERIES

TECHNICAL &
APPLICATIONS
FA>.

819-744-0750
10 a.m.- 4p.m,on 1.1~::!:'o~~~ -'

819-74401943

CUSTOMERSERVo
ORWARRANTY

FA>.

TERMS: ............ fIJfder 1 70 00 &>R:onp ¥WI /Ia<Idfng

/01 N "" Cllr-.uI U.S.A. $4 00_am.r, AI~
~ AI(, HI. PR or c...dll tr-..str-, -"'"$I.....'"
AI_ ""••• ,ed ..CALIF()RN1A ..-in<>b:185tO/8

Iv (7.2:5"- 7,5"- 1. ",,- , 25"- ' .S'l(,I.au-.-
LmIed. NOC.OD """" II> _ '<><If ll<lflice.

Call or Write For Our
FREE 64 Page Catalog

(Outside The U.S,A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567· Van Nu . CA • 91408

QRCLE 1~ ON READER SERVICE CARD
73 Amateur Radio Today- September, 1993 71



make the path, we made a good solid
eeeaet. There's no way I'n ever forget
that momen!. That was my seventh
stale on the band!

Work OX . Get good at contests.
Collect certilica'es. Get on OSCAR 00
packe t. RTTY, and SSTV. Do it all ,
You" never regret a minute of it Look·
ing back on 56 years 01 hamming, I
don't Perhaps this is why I'm so strl·
dent about our coming to grips with
change. Why I teet that we need to
keep amateur radio in step ....ith the
l imes and not lfy 10 keep it a monu'
menl to a IooQ1IOr'le pest,

Why Democracy has Failed

Yes, I know, if I say white, you auto­
matically say black, so you're golO9 to
try and say that democracy has not
failed in America. And I say " baloney."
I shouldn't have to remind you that the
tcunoaucn 0 1 democracy is an In ­
formed electorate, Well, I hope you're
nOI going to try and convince me thai a
country where less than hall the people
are interes ted enough to vote , and
mosl oI lhose Who do vote on the basis
of sound bites and politica l ccmmer­
cia 's on TV, Is what our floundering
Iorefathers had in mind when they set
up this mess?

They thoughl they'd set up a eu­
zen's legIslature , not a new class of
professional politicians whose dominat-

ing goal in life is to get as mudl money
as possible from special interests so
they can be endlessly re.elected,

The sorry fact is thai there are so
many complex problems lOCIay that it is

comple'ely~I for !he average
pelSOl ' to find out whars actually goiI"lg
011. When I signed on as a nl8lTtlel cA
the New HarT1lShire Economic Devel-­
opment Commission almost two years
ago I knew I had a lot cA work 10 do.
Well, I dropped just about everything
eise and went to ....ork. I read every
book I could find on education, wetlare,
taxes. business growth, !he internation­
al situation, aealing jobs. health care,
racial problems, crime, our prison sys­
tem, stopping drugs. and so on. I at­
tended endless committee meetings,
have heard testimony from experts on
a wkle range of problems, and have at­
tended a ton of conferences on expert­
ing, defense conversion, job creation
and so on.

Few people have the lime and pa­
tience to do that kind of research. Yet,
withoul ii, how can any 01us make in·
formed eecscos when ii's voting lime?
How can we wrile 10 our repeesenta­
lives 10 give them our guidance if we
don't know what we're talking about?
We hear hall and quarter truths from
moSI of Our politicians. We're at the
mercy 01 pol itical action commillees
and lobbyists with milk1ns of dollars to

invest in brib ing Congress and our
state legislatures. It'S been well docu­
mented !hat we're gening left-wing bias
from our media. So we sit here ....atell·
log one expose after another of COffUP'"
tion in savings and loans, banking,
hou sing , defense eonnacts. health
care ripoNs, government land scan­
dals, !arm and tctJacc:o subsidies, and
erdess Coogressional pork projects.

To listen to the lberals in COllgi8SS,

eese's no way to CUI back on -entitle­
ments.- Yet. if they don" the c1e1icil is
going 10 keep right 011 growing. Then
there's the conservatives who want 10
set up a virtual dictatorship and control
our every move. Phooey,

I Have a Sol utionl

Yes, I believe democracy is slill pes­
Sible! The electorate can stili be to­
formed. and without having to spend
two lousy years trying to understand
wnatme hell is going on with the end­
less messes Washington has creetec.
Well, we're the guilty ones. We're the
dummies who elected those crooks.
Wev e let those bozos bamboozle us
with emot ional TV scots into giv ing
them our checkbo ok s with all the
checks pre-signed. We even elected
Charmn' Bily from Arkansas.

So what's the out? Well. one way is
10 let fools i ke rre do most of !he work.
digesting the moontains of conllicling

trivia and giving you the resulls in brief
readable form. A digest. And mat's
what rv e been doing with my reports,
which are sent to the New HaJ'Tl)Shire
Economic Develo9mf;lnt Commission,
the Governor, and the Leg islalure .
Each one is 16 digesl:-siZe pages long.
Reading time is about 15 minutes. n
be putting 'em on taPe lor people 10 as­
ten 10 in their cars. E.ad1 report takes
about 20 minutes to read out loud. I put
'em out twice a month.

You ca n let me do the homewor1l.
, , , read the books, allend conferences
and hearings , , , and tell you (a) what
rve found out and (b) oller some cre­
ative solutions to the major ptoblems
facing us all.

All this can be yours fOf only $20 for
20 issues. A steal. Send me a $20 bill,
a check, or your credit card Information
and I' ll get you a bunch of my Updates.
They'll give you plenty to talk about on
the air, that's lor sure. And, il you're
even remotely inclined 10 make money,
there' s a wealth of ent repreneu ria l
ideas in 'em. Send your $20 to Up­
dates, WGI, PetertloroUgh NH 03458­
1107, Or lax your credit card info 10
603-924-8613.

YoU'll be able to drive your lamily
and We nds crazy by knowing more
about just about everything than they
do , , , and by comillg up ....ith brillianl
solutions to the pi otJlems. iii
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2 1 MHz In One eepl
AVCOM'sNewPSA-65APortableSpectrumAna/yier

The newest in the line of rugg ed
spectrum analyzers from AVCOM
otters amazing certcrmance for only
$2,855.

AVCOM'S new PSA-65A is the
first low cost general purpose port­
ab le spec t rum analyzer that's
loaded with features. It's sma ll ,
accurate, battery operated, has a
wide frequency coverage - a must
for every technician's bench, Great
lor f ield use too.

The PSA-65A covers frequen­
cies thru 1000 MHz in one sweep
with a sensitivity greater than -90
dBm at narrow spans. The PSA­
65A is ideally su ited lor 2 -way ra­
d io , cellular, cable, LAN , surveil­
lance, educational, production and
R&D w ork. Options include fre ­
quency extenders to enable the
PSA-65A to be used at SAT COM
and higher frequenc ies , audio
demod for monitoring , log periodic
antennas, carrying case (AVSAC),
and more .

Fo r more intorrnation, w rite, FAX
or phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804·794·2500 FAX: 804- 794-8284

CIRCL£ 2 7 OH ALlD(R Sl'RVlCE CARO
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CALL
FOR
ALL

AL/NCO

• •
CALL FOR A L L YAE S U

RADIO S & A CC ESSORIES

iE! S T A N D A R D

I ·- -,,-­CALL FOR ALL STANDARD

1e·W>"T
Ie."'" Ie ·~'

CALL FO R ALL ICOM

~ ICOM

AL/NCO

CALL F O R ALL K ENWOOD

NEW EOOIPMENT PRICING ANO ORDERS 1-1100 688 090II OUT OF STATE
TECHNICAl" USEQ GEAR, INFO 203 l1li1 1:l27 24HR. FAX 203--1161_1

AU· "'STRON · AlDEN· COMET · CUSHCRAFT . DIAMOND" KANTRON!CS
MFJ' SANGEAN . SONY SHORTWAVE . DRAKE. MANY MORE.••

~.". ~ .. ~

~ 'i;-~'
o,:~~ :. _, •

CIRCLE 234 ON REAOER SERVICE CARD

LENTINI COMMUNICAT,vIVS INC.
2 1 GARFIELD STREET, NEWINGTON, CT06 11 1

Hours: M-F 10-6, r..,: .,. e::::J •. C,O.D.s Same Day
SAT. 10-4 ~ OK Shipping

business size envelope requ ired lor
free samples and catalog. MAHRE &.

SONS PRINT SHOP, 2095 Prosperity
Avenue. Maplewood MN 55109-3621.

BNB290

COMMODORE 64 REPAIR. Fast tum
arou nd. SOUTHERN TECHNOLO­
GIES AMATEUR RADIO, 10715 SW
190th Street #9 , Miami FL 33 157.
(305)238-3327. BNB295

RADIO RUB BER STAMPS tree
brochure. REID ASSOCIATES, 6680
Mellow Wood, West Bloomfie ld MI
48322. BNB297

ALL ABOUT CRYSTAL SETS. Theo­
ry and construction of crystal set ra­
dios. $7.95 each, ceo USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
Box 22366, San Diego, CA 92192,

BNB200

SUPERFAST MORSE CODE S U­
PEREASY. Subliminal cassette. $12.
LEARN MORSE CODe IN 1 HOUR.
Amazing supereasy technique. $1 2.
Both $20. Moneyback guarantee. Free
catalog: SASE. BAHR-T5, 150 Green­
field, Bloomingdale u, 601 08.

Tum Y'IU' old ham and compute< gear into cash oow. SUr(!, you can wail fa( a hamlf!$\ to try
and dump k, bol yw koow y001 get II far more roalislic price ff \'00 have ~ DU1 where 100,000 ac­
tive ham potential buyers can see ij lhan the lew Iuxlred local hams who coma by II Ilea ma "'el
Iable. Ched< your a llie. garage. ce~ar and dose! shelves a nd get cash lo r you! ham and CQmpoler
gear befo<e it's too old to sel . Yoo koow you"re 001 going 10 use ij again. $0 why leave ij for)'OUr
widow 10 throw OI.C? That at"" isn't getting any youogerl

The 73 Flea Markel. Barte r 'n' Buy, 00SlS you peanuts (a1mosl}--«lmes to 35 cents II word lor
indMdllal (noncoolrnercial) ads and $1.00 a won:llor C<lmmercial ads. 0001 plan ,;m mUOng II long
story, Use abb",lIiali<;>ns. cram it in. But be honest. There are plenty 01 hamswho love lo fix INngs.
so ~ it doeSI'll work, say so,

Make your i sl. count lhe wo<ds. including your call . address and phone number. Indude II
dledc 0' your credit card number andexpiration. II you're p1adng II commercial ad, indooa an a<Xli­
IiooaI phQne ......,00'. separate trom your ad.

This is II monttlly mag;uine, not II dady~r. so figure II coopIa months before the action
starts; 1000be p<e~red. I' you gel too many Cds, you priced rt low." you donl gel many cans, too
high.

So get busy. Blow the dust off. d>eck eve'yUling out . make sure ~ stil woJ1<s rig!lt and maybe
you can help make a ham sure ij slil works righl and maybe you can help make a ham new<:omar
or retim(! old timer happy with thaI rig you're 001 using now. Or you mighl get busy 00 your compol­
er and pollogelher a list 01 smal gearlparts to send to those inlefested?

Send your ads and paymem to lhe Barter 'n' Buy, Judy Walke" 70 RI. 202N, Peterborough NH
03458 and gel set lor 1he phooe cals.

BARTER 'N' B';yO"'F_b'O'~"

The deadline for the October classi­
fied ad section is August 12,1993.

RLe-1I Features:

c rRCLE 47 ON READER SERVICE CARD
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Link Communications RLC-/1
Repeater and Linking Controller

..

• (4) Analog Lines Programmable to:
Temperature and Volrage Readings

• (4) Inpllt Lines for Contact closure
Readings

• (B) Oulput Lines torcon/rol 01 ex/ernal
penpherals

• Clean and lJnderslandable Voice Synthesizer Wj/I! 400+ ward<;

• AJ P()(/S /lave both COR and PI.~ allowing off sire access changes
• D1MFAccess from ALL Potts
• 2400 BaudSelial Port allows remote programming 01 ftle RLC-II
• Optional Full Duplex AutopalCll wil/l200 Number Dialer

Only $199.95p1uss&h
• OpIiorJa/ 19" SIre! Rack Moun/able Endosvre OnIy$fOO.OOpius s&h
• {20} Ttrm! ScIledlJlfN Slots with Hourly. Daily and Weekly Events

Voice TlI1le 01 Day Clock
• Comfiere Remote Programming using DTMF Tones
• Mulllple Password Priority~abIe l08ach command
• AJI COOlmands can be renamed from I 106 digits in length
• Independenr DTMF mUle function can be assigned 10 aN pots
• Doug HaN RBI·1Remote Base controlof Kenl+OOd Racfo suppon

ONLY $599.95 "'~ ...
Link Communications

P.O. Box 1071
Bozeman, MT 59nl·l071

(406)587-4085
: '

fii - · =
, VISA i

• ( I) FunFeatured Repeater pori
• (2) Linking FuII·Duplex pons

• LinkingporIs capable 01opera ring
as sland alone repearer {IOtlS

- Separate 10'5, Ttme-Oul 7imefs.
Hang timers, and Courtesy Beeps

THE RADIO CRAFTSMAN, newsletter
for those who want to build their own
equipment Send la rge SAS E fo r
sample issue, informatio n, AAOMS.
Box 3682, Lawrence KS 66046.

BNB325

WANTED ELECTRON TUBES, ICS,
SEMICONDUCTORS. ASTRAL P.O.
Box 707ST, Linden NJ 07036. Call
(800)666-8467, BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC­
TRO NICS, Box 379 . Groto n MA
01450. (800)669-1818. BNB31 0

RCI-2950 OWNERS: New modification
manual inc lud ing Power increase.
Clari fier mornucanon. Modulation in­
c rease. Operating hints, and more.
Paris included. Only $20.00 ppd in
U.S. (Missou ri res idents add $1.1 5
tax). SCOTT, P.O. Box 510408, St.,
Louis MO 631 51-Q408. (314)846-0252.
Money Orders or C.O.D. BNB340

CONNECTICUT'S FAVORITE HAM
STORE. ROGUS ELECmONICS, 250
Me ride n-Waterbury Turnpike ,
Sout hington CT 06489 . (203)62 1­
2252. BNB355

SWAN ASTRO 102BX, 160-10 Meier,
power supply, antenna tuner, Heathkil
electronic keyer: Mise Ham publica­
t ions including Radio Fun, OST, and
73 1980-presenl , so me ccmptete.
Great beginner package. $350 lakes
all. (216)587-1308 after 2 pm EST.

BNB360
Continued on page 8 1

aSL CA RDBOXES & INDEX DI ­
VIDERS. Send SASE. 7-Mike HAM­
STUFF, P.O. Box 14455, Scottsdale
AZ 85267-4455. BNB224

BNB221

AUNCO DJ-SSO OWNERS; Improve
UHF reception with varactor track tun­
ing and extend your receive to aboul
508MHz. Up to 20dB sensit ivity and
image rejection improvement at band
edges. Instructions. $25.00; lnstruc ­
uoos and surface mount parts, $45.00.
N20MG. PO Box 843. Marllon NJ
08053. (609)988-10935-9 PM. ET.

BNB230

FINALLY HEAR THOSE UNREAD­
ABLE SIGNALS buried in ORM, elec­
trical noise, white noise, hetrodynes,
ignition noise, etc. REVOLUTIONARY
Digita l Sign al Processing by JPS
Communications. NIR-10: SPECIAL:
$329.95 DELIVE RED contin enta l
U.S.! (elsewhere $350). Also, NF·60
DSP Notch Filler EUMINATES MUL·
TIPLE NOISE TONES, $139.50 deliv­
ered! see 3192 '73 Mag", DON'T SET­
TLE FOR JPS CLONES! Authorized
Dealer: DAVIS RF CO. POB 230-SR,
Carli sle MA 0174 1. 24·HOUR OR­
DERS; (800)484-4002, CODE 1356.
FAX: (508)369-1738. BNB254

aSLS·1) Famous KOMB custom with
background collection. 2) Railroad em­
ployees and railfan's specials. 3) Front
report styles. 4) Multiple causrqns. 5)
Ham business cards. State your sam­
ple wants. 52 cent se lf-addressed
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mysterious problems, such as blown
peripherals. keyboard lock-up, and lost
or corrupted liles. Zero Surge products
never dump surges to ground, thus
eliminating most of these p roblems
betore they can ever occur.

Unlike most other products, the
ZS1800 reacts to surges and spikes ln­
stanny diverting the surge to a capaci­
tor bank which stores the unwanted
energy. The unit gradually bleeds it
back to neutral without damaging
surge-energy pulses.

The suggested retail price is
$199.95, and this product carries a 10­
year warranty. For more information
contact Zero Surge, Inc., 215 Glen­
ridge Ave.. Montciair NJ 07042: (201)
744-1780, Fax: (201) 744·1804. Or
circle Reader Service No. 205.

contact The Tool Resource, P.O. Box
1106, W. Dundee IL 60118, telephone
and Fax: (708) 468-0849. Or circle
Reader Service No. 202.

--zsr800 -~:;':,;:

•• •.'.
@;RO~'

~,­---I

Here is a new patented surge pro­
tector that never contaminates ground.
The Model 2S1800 surge protector
from Zero Surge provides fast sup­
pression of power-line surges \0 pro­
teet microprocessor-based computers,
networks. and peripherals. Rated at 15
amps, it eliminates spikes and surges
without relying on commonly used
MaVs (metal oxide varistors). As a re­
sult. this surge protector not only elimi­
nates surges on the 120 von hot wire
but also keeps the power-nne ground
circuit clean, eliminating diverted
surges which MQVs routinely dump
onto the ground line.

Experls report that ground·line
surges, especially in UNIX and net­
work installations, can cause many

The Tool Resource has introduced
a new No-Clean Wire Solder, The Al­
pha Telecore Plus No-Clean Wire Sol­
der was developed to meet the high ­
est demands that exist in electronic
hand soklering. It leaves only a minis­
cule amount of optically clear inert flux
residue. The development of this prod­
uct is a result 01 the shift away from
ozone-depleting chemicals thai are
used in electronics tor batch or spot
clean ing.

Teleccre is a core solder that con­
tains a Water While gum rosin base
with an elficient activator system thai
promotes rapid solder welting of board
pads, oomponenl leads and termre­
nons. Although this solder is des igned
nollo need cleaning. il can be cleaned
if necessary. For more information

THE TOOL RESOURCE

ZERO SURGE

NEMAL ELECTRONICS
INTERNATIONAL

Marketing Department, 1690 N. Top­
ping, Kansas City MO 64120, or call
1-800/MIDLAND, Ext. 1690. Or circle
Reader Service No. 204.

Nemal Electronics International has
introduced a new line of composite
AFfconlrot cables lor use in two-way
commurucatrons. and especially for
amateur radio applications. The "HAM­
CABLE" is constructed of a coaxlal ca­
ble and an eight-condUelor rotor cable
With an overlay weather-resistant jack­
et. Aveuebre versions include AG8,
AG8X, and AG213 for coaxial mem­
bers with either standard 8C1822 or
heavy-duty 8C1620 lor rotor control.
Part number HC100 consists of AG8
low-less foam, together with 8C1822
and a black jacket. Other constructions
and other colors are available by spe­
cial order. For additional information,
please contact Nemal Electronics m­
ternational, Inc. , 12240 NE 14th Ave.,
North Miami FL 33161; (305) 899­
0900, Fax: (305) 895-8178. Or circle
Reader SeNK:e No. 203.

Compiled by Charles Warrington WA1RZW

NEW PRODUCTS'"""''"''''''

Digital hams will be interested in
this new, bunt-in two -way radio mo­
dem. Midland lMR has introduced an
internal modem for its Syn- Tech XTR
two-way mobile radios and desktop
base stations that provides a builHn
data interface. With the internal mo­
dem a wide variety of data sources,
such as GPS receivers and other vehi­
cle location systems, vehicle sensors.
mobile data terminals and pes. can be
plugged direclly mto me radio.

This integrated radio/modem design
optimizes data communications perfor­
mance and reliability, simplifies instal­
lation and saves space; no extra boxes
are needed. The modem is capable of
data rates up to 9600 BPS, with for­
ward error correct ion, and supports
AS -232 or TTL interlaces. For more
information. contact Midland LMR,

MIDLAND LAND
MOBILE RADIO

ELECTRON
PROCESSING

The new BRI-2-ALB is
housed in a strong cast-alu­
minum box mat is only 2.5" x
4.5 ' x 1" in size. This new
model contains all rne fea­
tures of EP's BRI-2, including
a super-sensruve VOX, and
both hang and nmoouttmors.
In addition, a rugged tra ns­
mitter keying relay is included
which will handle up to 10

amperes of keying current a\ 230 VAC
or 30 VDCI A passive audio match-

Hams needing a simple repeater ing Circuit assures clean transmitled
interface that is easy to install and audio.
operate can now select a special The BRI -2-ALB is priced at $70,
ruggedized version nom Electron Pro- plus $5 S & H. For further information,
cessmq. Inc. This unit is right lor use contact Electron Processing. Inc., P.O.
whe re either the RF or mechanical Box 68, Cedar MI 49821; (816) 228-
environment demand more than a 7020. Or circle Reader Service No.
standard enclosure. 206.
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HARLAN
TECHNOLOGIES

Now, a new inexpensive method 01
copying slow-scan TV Irom Harlan
Technoi og ies uses software and a
Sound Blaster compatible sound card
with a PC. Slow Scan II will work With
the Sound Blaster. Sound Blaster Pro,
SB16, Pro Audio Spectrum 16. Fusion

16, and other Sound Blaster compati·
ore sound cards. The program will
copy Robot 8. 12, 24, and 36 second
black and while. Robot 36 and 72 sec­
ond color, and sccny versions 1 and 2.
All color modes display in black and
white.

Slow Scan II will also re-transmit
pictures that were received and can
save them either as .VOC liles or in
the .PCX formal. System requirements
include a PC with a hard drive, a VGA
monilor capable of 640 X 480 I 256
colors, and a Sound Blaster compati­
ble card.

The price is $40 plus $5 S & H. (1IIi·
no is residents add $2.50 tax.) For
more information or to order contact
Harlan Technologies, 5931 Alma Dr.,
eocuora IL 61108; (815) 398-2683. 01
Circle Reader Service No. 201 .



SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

BARTER 'N' BUY
Continued from page 79

KIT BUILDERSl Complete list of 100+ kit vendors.
SASE + $3.00 USC \0: RUDY RUTENBER, 38045
101h SI. E. #H75, Palmdale CA 93550. BNB365

OFFERED PEANUTS FOR YOUR TRADE-IN RIG?
I pay cash! RADIO RECYCLERS, 7730 W. National
Avenue. West Allis WI 53214. (414)771-7121.

BNB400

WANTED: Schematic Siltronix mceert ot t-c. copy
OK, reasonable tee. (704)333-9363 EST. BN6425

BROWNIES OSL CARDS SINCE 1939. Catalog &
samples $1 [refundable with order). 3035 Lehigh
Street, Allentown PA 18103. BNB430

Amateur Radio Language Guide
, Hundreds 01 phrases, especially tOt the nam redio operator
• Vol. 1 - Frencl1 , Spanish, German. Japanese. Polish
, Vol, 2 · Swedish, l1ali"" , Portvgese. Croat;an, Norweg<an
, Vol. 3 - Russ""" QarOsh, Cre<:h, Ko<eafl, Hawaiian
, VQl . 4 · Chinese, O\Jlch, Finish, Romanian, vememese
, Vol , 5 · Hutlll'l'''''' , Arabic, P!1 i lipino, TWl<ish, l r>dooesian
Send 510. per voIlme U.S., 512 0U\$ide U S. KJ'

ROSE, P.O. 8<Jx 796, Mundelein, 11 60060-0796

Speak To The World
CIRCLE 134 ON READER SERVICE CARD

AUDIO SPECTRUM ANALYZER

'\... . so.... . .. ..~
Sll' _.. ;' hSOOnd\ ·. ...

P... ... H;II Sen.....
!446\l M. "," Rd,

P" " I, "", WA 98HQ
l!06J (o'I7-l4 7!

CIRCLE 311 ON READER SERVICE CARD

• •

" Let ' s Tllk Radio "
7 nights a week
6pmto12pmon
Spacenel-3,
Transponder-21 ,
Audio6.2

Wstento

CIRCLE tot ON RUDER SERVICE CARD

Weekends and ewe..ln,s
by appointment,

9:00 am - 5:30 pm
weekdays

CIRCLE 124 ON READER SERVICE CARO

FOLD-AWAY
ANTENNA MOUNT

CIRCLE 394 ON READER SE RVICE CARO

FOLDS TO ALLOW DOORS TO OPEN
FOR MINi VANS AND UTILITY VEHICLES

BOlTS TO TRAILER HITCH OR FL~T Pl~TE

SUPPORTSLARGE HF MOBILE~NTENNAS
NON FOlD OVER MOOEL ~LSO AVAILABLE

Ittu~", N~... t'dI"t j-jiMU_tII_""'io lNl".
PH, (716}664-6345

(800) 752-8813 for ord..rs only

IICOMI

Texas
BugCatcher

"The SERIOUS HF Mobile Antenna"

Unmatched in Quality
Unm atched in Performance

CALL OR WRITE FOR
FREE BROCHURE

GLASYSTEMS
po, Bo. 425

Caddo M'ils. T.. . as 75135

903-527-4163
We oon supply e vetyfhifI(J y ou flMId fo r that
BIG mobil9 signOl1 y ou have Ollways _mOld!

The Texas BUf/Cathellr eM bOl cusrom
designed 10 fit YOUR palticular vehlolOl.

Are you ready to own the BEST???
HENRY ~tLEN W BSTYO _••- TINA ALLEN

453 Buffalo Street
Jamestown, New York 14701

VHF
COMMUNICATIONS

-

---

I VISA_ :

•

GET ON PACKET RADIO...
FAST and EASY.

With the "PC Packet Station""'~"~_,, ,.
More than just a TNC, the ·PC Packet Station' is a

CQtTID/ete packet radio station for the IBM PC including:

-> VHF Badia Transceiver by Motorola < -
- > 1200 baud modem < - .. > TNC Software < ..

You just plug the PC Packet Station into a half slot in your PC, plug in your VHF
antenna into the card, load the software and you 're on packet, it's just that easyl
PC PACKET STATION FEATURES: ' Fast, easy Installation' Selectable, Com 1 through Com 4 with
selectable interrupts' Bulll in the USA ' The Radio is tolally shielded from the computer ' Have a custom
application or a commercial use? Call us about Motoota radio mcones. Motoroja Telemetry Radios and
Motorola Telemetry Modems. Dealer inquiries welcome.

PKT Electronics, Inc, 2668 Haverstraw Ave. Dayton, Ohio 45414 Voice and Fax 1-513-454-0242

QRP KITS IN CANADA! CW Transceiver kits for
most bands, superior quality, full warranty. Exciting
new products! Send large SASE for catalog. "CO
RADIO KITS" , Box 1546, Bradford. omeno. L3Z­
2B8CANADA. (416)775-9119. BNB433

PASS THE NO CODE TEST,"Easy Method ." Send
$4 and SASE to LoW. SERVICE, P.O, BO)( 91, Hill­
side NJ 07205-2702, BNB535

HR2510, HR2600 Lincoln owners: Amazing new
speech compressor circuit uses your "mike gain"
switch as contrcuert Super loud & cl ear, natural
sound. No gimmicks. Send SASE for details to: J 0&
D CREATIONS, Dept. 73, PO s ox 60228, Sa nta
Barbara CA 93160. BNB440

MINT ANTIQUE TEST EQUIPMENT, precision sig­
nal generator (marking) E200-C; Jackson oscillator
640; Mallory resister and capacitor tester CRT-l.
Best otters. DON BOGGE, 2050 170 st.. Indepen­
dence IA 50644. (319)334-3208. BNB470

OSL SAMPLES send $1 (refundable). Bud Smith,
sox 1948, Blaine WA 98231. BNB475

TEN-TEC ARGONAUT 509 WANTED. Also modifi­
cation information. WA l JBO/5, 911 -A Buena Vista,
Gallup NM 87301 . BNB490

PROTOTYPE SERVICE FOR HOBBYISTS 0& EN­
GINEERS. Sing le Quantity ss PCB's, $10 minimum.
No setup fee. We also scan magazine artwork. Get
out you r back issues! FIRST PROTO, (407)392­
8677. BNB510

OSL CARDS- Look good with lop quality printing.
Choose standard designs or fully customized cards.
ReQuest free brochure, samples (stamps appreciat­
ed) from: CHESTER aSLs, 310 Commercial, Dept.
A, Emporia KS 66801. FAX (316)342-4705. BNB434

DACRON ROPE, WHY RISK ANTENNA SUP­
PORT FAILURES?? Mil Type, black, strong, high
uv/stretcn resistant, 3132": $. 06/11.. 3116' (770 lb.
tes t): $.11/ft ., 5116' : $.16/11 . DAVIS RF CO" POB
230·SR, Carlisle MA 01741. 24 hour o rders:
(800)484-4002, CODE 1356. FAX (508)369-1738.

BNB557

CRYSTA LS: High Quality for your VHFIUHF and
SHF transverter projects . SASE . WA3IAC, 7 148
Montague SI.. Pbjlad elphla PA 19 135. BNB515

FINAUY AVAILABLE! A rugged, reliable, reason­
ably priced handheld carrying case, $18.95. Lifetime
Warranty. THE CASE (800)276-6179. BNB5BO

LEARN MORSE CODE THE EASY WAY, I can
send you a short articl e that describes a simple way
to memorize the entire alphabet in abou t 1/2 hour!
Send $5 + SASE to: FMl, 7218 Kell ey Drive , Stock­
ton CA 95207. BNB590
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UNIQUE ANTENNA gives 2OdB. gain on 160 to
10M•• oYer a dipole. Complete plans, $20 postpaid.
Bob cnnsue. AA2KE . 21 5-28 Spencer Ave. ,
Queens Vdlage NY 11427. BN8630

OX PACKET PROGRAM-ext racts & saves OX
spots lrom AK1A type OX packet cluster net wfo ce­
ing connected! Requires TNC & IBM PC/AT. c on­
Irols Kenwood TS--4-40/940, $15. KK4LP, 9606 Todd
Mitl. Huntsville AL 35803-1 108. BNB655

aSL CARDS-Slop paying outrageous pncest We
print great-looking cards at low cost. samples $1
(refundable with order). AACO. Dept. S39, 1639
Fordham Way, Mountain View CA 94040. BNB670

RIG REPAIR on DXpedit ion to KC41and through
3/94. Thanks lor your business, Iookil'lQ lor more on
return. Skip Withrow. WBOBBE. BNB702

ROSS· $$$$ NEW SEPTEMBER SPECIALS: KEN·
WOOD SM-23O, $890.00; T5-850S. $1,500.00; TS­
950S0, $3.000.00; BT-6, $23.00; TH·315A AMD
SC-27. $36 1.00; YAESU FTS-17 , $40.00; YSK·
4700, $30.00 ; FT-8 90AT, $1 ,225 ,00; FT-41 6 ,
S360.00; !COM 04AT, $251),00; 735, $940.00; 726,
$978.50; 575A, $1 ,050.00; AMERITRON RCS4,
$122.50; AL.-80A. $960.00 ; AL·64, $445.00. ALL
LIMITED TIME OFFERS ever 9035 ham·related
items in stock IOf immediate shipment. Mention ad.
Prices cash, F.O.B. Preston. HOURS TUESDAY­
FRIDAY 9:00 TO 6:00. 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY a SUNDAY. RO SS DIS­
TRIBunNG COMPANY, 78 Soulh State, Presion 10
83263. (208}852..Q830. BNB707

GIA NT SOLAR PANELS $44.00 EACH! Excellent
PrieesISolar EquipmenVAccessories. Free Informs­
tionlSend Stamped Envelope, Catalog $3.00 . To:
QUAD ENERGY. P.O. Box 690073 , Hou ston TX
n269. (713)893-0313. BNB715

ELECTRON ruBES; All types and sees. Transrm·
ting. receiving, microwave ... Large inventory •
same day shipping. DAlLY ELECTRONICS, 10914
NE 39th ST. Suite B-6, Vancou ver, WA 98682.
(800)346-6667 Of (206)89tXl856. BNB719

DUPLEXER ruNING GUIDE. A complete booklel
showing step-by-step instructions on tuning al types
01 duplexers. Included is theory 01cce ranoo. de­
ta~ed diag rams and much more. 5encl 59,95 plus
$2 .50 s&h to RGM PUBLICATIONS, 533 Ma in
SlJeet. Hillsboro NM 88042. FOf laster eervce USing
a major credit card cal (505)895-5333 and coer to­
day. 30 day money back guarantee. BNB635

KENWOOD TS-820S DIGITAL TRANSCEIVER
with Kenwood MC60 desk microphone. $385.00:
Computer AT286131 MHz-l Meg Ram-DD-IDE HD
with Sam Ham data base. Almost 600,000 US &
canadian hams cans-city-state-couety date of birth­
class of ticket and zip code. 16 Mags compressect
data. $285.00 u-see.George. (209)m-9221 .

BNB610

SATELLITE EQUIPMENT WHOLESAL E Drake
IRD's, start $494.00; Toshiba IRD's, stall $494.00;
IRD. LNB. FEED, ACTUATOR. $633.00; LNB's ,
S59.00; Actuators, 559.00; VCRs Modules, $389.00.
Large inventory. SATELlITE WAREHOUSE, PO
Box 85601 , Tucson AZ 85 754-560 1. Orders,
(800)851-6534; Fax, (602)624-1629; Inlo, (602)623·
5748. BNB640

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also I specialize in custom cards
and aSL business cards. Write or call for tree sam­
ples and custom card ordering information. UTTLE
PRINT SHOP, Bcx 1160, Pflugerville TX 78560.
(512)990-1192. BNB595""."...

• 4tI Wall MoWo-l'lalhCl

•O\4lIemv and U'ling inIoonalion
• 1rllCltmaIiCln witlouI tadio

• ADVANCEO AMIGA ANALVZER •

New 10848 Amiga Color Monitor
FlAl w arranty $169.95

ClRC\.E 1112 ONREADER SERVICE CARD

AMIGA
1084~ COLOR MONITOR

Direct from Coovnodore
Factory refurtlishedJ90 day warranty.

This is the best color monitor they ever made!

$119.95

INNOTEK Inc.
P,O. Box 80096. Fort Wayne, IN 46898

(219) 489-1711

Visa · WasterCard ' Check . Money Order · COO
Mone ·Back Guarantee

X·BAND TRANSMIffiR

Mriaue (21/. xJlAx
~,.;;;;...~ 1')GaAs microstrip

<,..I. ~ ran smj tle r pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi­
nates the need for an external antenna.
Advanced matching techniques S8QJred
good tenperannestablity..tIl low lreqJency
pulling.Grealfor long-fange lesting ofradar
detectors, calibration 01 radar receiving
equipment,and point-to-point communica­
tion links.
CompIeIe Assembled SySltm__••~._ .•~ $39.DO
Parts & InslnK:tion Kit _ .__._.._.~..~._.~ m .DO

Plus $2,00~WId Hancti'Ig

CIRCLE 25t ON READER S£FIVICE CARD

CIRCLE 263 ON READER SERVICE CARO

UHF REPEATER

Make high quality UHF repeaters from
GE Master Ii mobiles!

• 2,05 ROM chOp ("".."'0<1_"""'J, " , ",.."., , J,27 ,~

, 2.Cll ROM chOp (M boot<. '" diokoll..) ., ,,., ,, ,.,, In.e
• 2,.\ eo.-r.,~. K~ w~h 2 05 ROM .,.",.."" "., ".,."" " ,174,SO
' 8362 OMio_ Poula .. " .... " " . " .,.•" ,.,. " ..... " .•.•. " .••• .S . 4 .Q~

• 8373 S"""' De h diagnootic dia.' oollW<l' ,J,27,SO
' llJ72. 1 !AI . gnua w,~ FREE c!lIp "",",. nal_ iOflo.

Alft9aT""-o< I diall"""lC ooIt , " SJll.8Ii
• G5JO.DJCl kr,<\loo<d ehop(I" 1>'_ ". ) " S ' • .85
• • ,3 Kicl<sIarf ROM h "'""""'""- , " •...•" .••• •••••. .$2 •.e
.ll52Q,O, CIA , ,.,.."" "" , " ,.."" .,." ,....•,.•.. , (2 101 1185ClI 1..5
• S721 Busto< (3' llCl75-Cl2) for 0,2Cl0Cl ,_ 1.4.lIS
.tI61Cl Cl'IJ , !l52e C , 8M1 SID. _ 7 VdltO. PIA _ , ••

AllICl.1225-&.7-l1 " ,., , IQ 115 Ndl
• f7 so R.\M E~ 101 C&4/128 _ ,._ _ 179 lIS

• .:o mplOiO d<agonoallC <000... and 001' . ........,.••, ,." • •
""'90<1, G ~ 01 .. 1101.1...--..... ...
~ '" _ 1"lIOognIJ 01 . ......... .. _ , ..-
~. • 1"' nd I"Y"''''"'''''-. SoIt__~ loit
___ _ _ .... <ftipo........- 15'''' to'II. 01 .....
..._".~od ",_ ........... _ -. ... ...,_
~ pl;og .....-. _ .., "- po.1. Tloo ... led
eli ; ..... __ tlJ ......... _ _ . ~ 'd .._ . • 115

COMMODOREIAMIGAC:. 100. I ..OUO....kl CoO"S.... ,hOGiUODd I JI"''ClS.'
• COMMODORE & AMIGA CHIPS'

Listen
for them
on the

air!

no. 5.,"" ro _ ·T_QIIV _ "'-" Suwl1 terpo. ,....
_ .... ,.......... ...- .... <1.,, _"' 1"-.. 1"". 10000- HF _ .... ,
60~.. a ""-" e.mI ~,"""" .........-.,._ vl orlk A
..- -.... Fvll)-_ . QIIV . ....,-. 1ia><1)-.'-P"""<d

.... 5' O"'H .... 11 AntennasWest
(801)373-8425 , nl61 _,, 1JH-INI~

ClRCL.E 338 ON READ£ R SERVICE CAR D

Make and receive c;:;:::=::;
telephone c alts ~ ~~~~;from your mobile or
HT with your own r-- ..;;\,
personaleuicpetch.
Connect to phone
lineand transceiver
microphone, PIT, 1:

and speake:~'~ja~';k~S .itu';;:-n':~~:~NEW! t-low with memory DaCkup,

j -Cem-79.\ ( ·annin2 ,...."' ) . \ ictor." I.-3tH

17I6192+fM22 · hn.17I6192~:,5:,

CIRCLE 39 ON READER SERVICE CARD

• Full duple" or simple" \oIi lh courtesj- beeps,
• i'roll.rammable loca l and kma distance cOOM.
• '\uh ' lNIlic C W idenlificaliun.
• .\ l iCTOpn>l"""-....r rnnlrolled timeoul prolfC1ion_
• CCH>lrolled by \ 'O X o r carrier detect,
• Rf'/Ileneraled DT\IF or pu lse dia lina.
• Mpanlte e \ lerna l ",RHtte et>ntro! outpul.
• 1.5M H,,'-."" ' h,S.OS"D ~teIded metal cabinet.

Personal Autopatch SDP-600 $149.95
12Voll power adapter 11.95

Shipping and handlinll Sin L'S. SIS foreign.
.'0 ...., -,. par••'ft.

......, " nl, .

FLYTECRAFT- Model CFN - $79.95
s-lOed.S Or_ 1I:J: FLYTF,cRAFT - '.O. 8cnlJt41
51. 1v .1e7 CA !tJO'J3 - Add SS.50 1.tl _ liDmlll1 u.s.
VlSAIMC PHOSE ORDERS Is..;"r...;..a-.]
800-456.1273 M·F ' A-SP 805·583·8173

CIRCLE 2S1 ON READER SERVICE CARD

autlt with pridll 8. aokl worldWid. ~ FLYTIECl'lMT' u:>.

Low-Angle Radiation and a
Gigahertz of Coverage on VHF/UHF!

The FLYTECRAFT - Model CFN
. 1br: M.... CfS .. the . Itimak
canpea, ruued auma rm' 50 10
1.3 Om use. (Tnmmittrom 14410
I.3Ghz) .A_aaeSWR - 1.5
ac:rt5lI trlMrllilranae.. • ArMleUr
r.mo I:Ocad_ oponu:.u bandII­
2M, 220, -450, 900. and 1.2 CihI
•~ Ideal rot' aperbln in
22Oot' 1.2 Ghl bind fot' which you
Nlve~.. . I.e- ftftical
lIlI\eradiabCln . 1Mle~_
• RIled 200W • U. irJdoon, ot' cu;
Cr,.; i& liJhlwci&hl, boll tou&h ­
witllIwlds llwrielne-fm:c: windL
.Ifttbftt _ bIJ - ideal rot'
pennaned, portable. ot' Field Day!
• Attnetive, wml dai&n. Unique,
twntic tppearll'iCC. 23.2S" bi&b-
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MINIATURE POLICE RADAR TRANSMmER One
mile range, $41 assembled, $31.00 kit, (21 9}489­
1711. P.O. Box 80096, Fort Wayne IN 46898.

BNB725

00 YOU WANT TO EASILY GET $30 ? Send me
the name and the address of the company that bum
color lamps to be installed under cars. Francesco
Fontana. via Salerno 11 , 35142 Pacova Italy.

BNB740

HAM RADIO REPAIR- Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee ac.. Suite A,
San Jose CA 95116. (408)729-8200 . BNB751

PAY TY AND SATElliTE DESCRAMBLING
-1993 EDITION-

I "" I"~" p' OO rimm inv oo b "~". e~ i p ,. ~"k'"Q 8 · ~ AC. """' '1 ,,~It

(MMOS I ,,"scn"'~IulO , ~";'I' , F'lUS Ii.... """ mUC/1 "'.... ON l V $18.95
Otno'LU..IY.•U d SAULLl U IIEstflAlI.lLllLll ..-olu", .. ; Volum. 1
(ilASICSj. 1969, 1991, 0fJCl1!/92. $15.95 " clI, OOn.....l lum__, b)WS" •.
[ CM'., , cho",. tc,."" .ourTItr ~CM'. '" ..en. UE COMPLEAT WlllMg.
"""3 It1t VCII rim "''''Ill,$15.95. NIy 3I13l.95.. 5.'S5<l 95 .~.LIIIlI

11m mom~ly. k"ll LJjl " ,m lilt ""'1 n_II~. ..... "'t»e (\OSC.."'~I ,"II

~...-yll""'l !han "'" iJ2 9""" gyB 'UI pEAL (oYOf\'I!I'"!I ""'") t"" . ideo
..... m",h ",... 1o, only $129.95. N. ... oo'>log $1,

SCRAMBLING NEWS
1552 H'rleI A,. 1113 8,11' 10 HY14116
v. ". 'F,u (71'1 ~7~ 20~& .l<l~ 16 lO' COO

CIRCLE ae ON READER SE RVlCE CARD

CABLE T.V. CONVERTERS

All Band
Field Day Antenna

CIRCLE 135 ON READER SERVICe CARD

SCARED OF THE CODE?

CIRCLE 133 ON READER SERVICE CARD

IT'S A SNAP WITH THE ELEGANTLVSIMPLE
MORSE TUT~ ADVANCED EDlTlON FOR
BEGINNERS TO EXPERTS_AND BEVOND

Morse Cod. I. echi ng IIOlIw.... lrom GGTe il the
molt popul.r in t ile world-.nd for good retlllOn.
Vou ' ll llIrn qu lcklll wllh the mOlt mod.m t. echlng
method~""ludlng F.mlworth or st.nd.rd cod••
on_l e:r..n fllene-rd., random chlrectef"l, word. end
billion, of conve tl ons llulrenleed to contlln ..... ry
required chl rllCl.r ry Ilme--:ln 12 • • IY I.sson• •

Sn. lkfhrough bothersome pllII.... ln _tlnt h of
I word per m lnule I lepa . Or, c rllte yo ur own drll1a
.nd ple:y Ihem, prlnl Ih.m I nd IIV, them to d l....
Import , Inllyze a nd convel1 lext 10 codl for Iddillon­
II d rilil.

GaUlle IOftwl re lhe ARRL IIlIa , nd ua" 10 cretl1e
their prlctlce I nd teel tlpea. Moree Tutor Adv.nced
Edition I. Ipproved for VE e Xlm.1II .11level• . Moree
Tutor Ie grelt-Moree Tuto r Advlnced Edition I......n
betler_ nd iI'. In ",ser M llICIabl. color. Ord« yours
tode:y.

I'UN-KlT LINE

Expenmort"', PCB "..., .. $1 l\.1l5
E""-"' land '-_ dI only " .. " . , ..". ".". $33 96
Chip.oI only , . $ 6.00
IlOU "8M c ...'" Keyo, Chip . ... " . " .. " .". ". " .. " ..... .$1U.~

~o Y<>U onIy " ..d to t n",'o~l1and"'_

"""""'" 10"'" lone' T"". .... . ..-, ,.... .., so M"PC>O
No_ ,..,oort I""",. Max~ ,. :l(lQW Nom"," SOO
i<r<>e<ivlco .. "" .." "... $39. iIf

"""' L Cl-ECI<; Of< M(I-ol~y ORUFR TO

JADE PRODUCT, INC.
P.O. Box 36&
East Ha m JKlead, NH 03826

Phone (603) 329--6995

ViSA<& a nd MASTEftCAftD<& I cc.p..d
_ $3 50 _ e.g ct...-go for ",do,. <.-.door 52(1.00
Shiw,," Cool $ 3 5O ~ , , .. $100: $ 1 00 l« ... add'1 $ 100

-
J

For III MS-005 comput. .. (;""Iud'ng lapIopl).
AVlliabl. I t d••I , Itvu asTor norsend $29.95

t
+ S3 S&H (eA ldenl.1dd 1.15% t.x ) to:

. GGTE, P.O , Box3405,O.pt, MS, 73
N_ port 8ellCh. CA 92659

Spet;:1fy5 '" or 3110 Inch diU.
(price l""ludel l yu, of tree ",pgradlll)

CI ACLIE 19 3 ON READER SERVICE CARD

~--~

tIOtQeldo,t. 8
~ , Oil O..~ H"Y
v... o.o,n,fl 32967

(407) 778-3728- - -

$249
pkJS $llIl'p,"II

The Chatlenoer DX·VIiI---".. '...,... .. ...

Wy<).l're Iooki,.... for ill anten·
na that can out perl(lr1Tl ttre
others and gi\'ll you tile edo;J8,
yOlJ 're kXJI<ing for a GAP. The
Challenger DX·VIII is the
,evolutionary deS-iOn thai
ans.....-s ytJIlr demands loc
multi·band ope ration ~nd

uOllQ.laled efficiency 'IIrth low
1lOise, This is the techrlJiolly
ItIat eliminates Earth Loss.
GAP delrve,s from anele'l'at8d
teed; ytJIll IJ(lWer dOl!SIl t
disappear mo tile ground. PIll
(up. Turn rt011 No wiling No
frustration, GAP delivers
eve!yIhing oot th03 hassles,
And - GAP delivers at a
fract,"" 01 tile cost at tile
" SI)-CiIl ed" competitioo,

arm." HlIOICTl •

"-'OMIO-,,­,-­""', " «;....

An Anle••awith No Earth Loss?

Yes••• the ans__ .. OAP"S
~tecltnaIogy.

" *......
" *..",

"'.......

Special For 71 Readers
only _ $10.00 ,p'" Sl .'>I' ,hi"""'" &I ..."","'!!)

~<r< lor pI1<t: $'l.f!' ,Ir..... ToI) t_ 800-234-8458

Jerrold" , Oak , SCientif ic Atlant ic, Zenith, &
many others , " New" MrS stereo add-on :
mute & volume. Ideal lor 400 & aso owoers.

CIRCLE 21 ON REA,OER SERVIC IE CA,Rll

1- 800- 826-7623 =c~.

B& B INC. •
3584 Kennebec, Eagan MN 551 22

w.,.. ;.mod ""I1 d " .._' ,~ 8 • .., ~

Declare War!
On Ow lou,y Go....rn....n1

Woyn. G= n' , unique fu.u~in g i, ;nt1;~ u ing _ ._,n de­
1i~ h'lul . W' hClher you are horri fi,d by hi, p..."""ol. '" you . m·
Or....., ,hem. il ;. imp"",jbl, «>i~nn", lh< l>a.,"' Ie"on he p","'n'"
hi. , im, '0bn"~ I,,~ ic _ mn em,~ion. _ '" Ix", on A"",rica',
dilemma., . Hi..,,,in '"' Ameri,·. in ,he 9(l"s hell" II.' '" undeNand
11<,,,, 'imple ,he =min~ly compl.. i",.., are. All i, la'" i, I'K'"
in~ a' 'he m 1m"'." <",ire ly ""w _iewl">io' .

Now . ,'ailable in 0"" c"",ple" _oJume, Ikdm-r W" r! i, full
"r Ih',"~h, prMo~i "~ i<ka.. and ",Iulinn. 10 "'''''' of ,he mu" dif·
lI<:u)' pmblem., fa,:in~ our cuunll)' loooy.

NO ,.""---

ml A, NI WI« " GA. HCH NOlOG" THI .oNSW" 'S G"-" 'ICHNOiOG Y

THERMOGRAPHEO CARDS! Raised print aSls at
flat printing prices. Samples: Phone (817}461 -6443
or write: W5YI Group, Box 565101, Dallas TX
75356. BNB761

AMATEUR RADIO REPAIR SERVICE: Most makes
and models. Kenwood Authorized Service center.
Over 30 years of Amateur Service experience. iN­
TERNATIONAL RADIO & COMPUTER , 3804
South US #1, Fort Pierce Fl34982. (407)489-5609.

BNBn6

SOLAR POWERED HAMS! The Sunswitch is a
charge ccotrouec to protect your batteries from over
charge. Power MQSFETs are used, no relays! As­
sembled tuned and tested $39.95 plus $2.50 ship­
ping. SUNLIGHT ENERG Y SYSTE MS , 2 22 5
Mayflower NW, Massillon OH 44647. BNB774

WANTED: HAM EQUIPMENT AND OTHER PROP­
ERTY. The Radio Club 01 Junio r High School 22
NYC, Inc. is not only the Big Apple's largest Ham
club but also the nation's only full time. non-profit,
lAS approved 501 (c) (3), organization working to
get Ham Radio into schools around Ihe country as a
theme for teaching using our EDUCOM-Education
'rnru Communicafion -program. Send your radio to
school, Your donated amateur or related property,
which will be picked up or shipp ing arranged ,
means a tax deduction to the full extent of the law
for you as we are an IRS 501 (c) (3) charity in our
thirteenth year of service. Your help will also mean a
whole new world of educational opportunity for chil­
dren around me country. Radios you can wnte off,
kids you can' t. Please, wrtte-pncne-cr FAX the
WB2JKJ "22 Crew" foday: The RC of JHS 22,
P,O.B. 1052, New York NY 10 002 , Telephone
{516)674-4072 and FAX (516tl)74-96oo. Young peo­
ple, nationwide, can get high on Ham Radio wifh
your help. Meet us on the WB2JKJ Classroom Net:
7.238 MHz 1200-1330 UTC and 21.395 MHz 1400­
2000 UTC daily. BNB762

LICENSE PLATE HOLDERS (Chrome or Black)
with message plates. Your name and call fetters en­
graved. Designed mail box plate (12 112" X 4 1/41 ,
blac k. Name and number engraved. Chrome or
black license plate holder $10.50. Mail box plate
$12.50. Each order, S&H $2.50. N.E. MARION EN­
GRAVING, R F.D 2, Box 360. Peterborough NH
03458. BNB770

R-390-A SERVICE: Module repair and alignment 10
complete remanu facfure, new trent panels, knob
sets, VFO calibrafion, new filter capacitors, tubes,
sque lch modification, 20 years expert service, 2­
week turnaround, very reasonable, any concuron
accepted. (41 9}726-2249. BNB813

FREE SHAREWARE AND HAM CATALOG for IBM
or COCO. Morse code Computer Interlaces $49.95.
DYNAMIC ELECTRONICS, Box 896. Hartselle AL
35640. (205)n3-2758, FAX-773-7295. BNB815
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CIRCLE 296 ON IlE.lO£Il SERVICE CAItO

SElZED GOODS, radios, sieseos. COITIf)uters, and
more by the FBI, IR5 , OEA. Available In your area
now.Call (800)436-4363 ext c-6223. BNB825

SENSATIONAL NEW WAY TO LEARN CODE-Do
AetobICB, Sing, Jog, or Dflve while learning code!
Now the secret Is yours! Order THE RHYTH" OF
THE CODE-Morse code ITIlIsiC casselle lOcI8y1 $9.95
ppd KAWA RECORDS P.O. Bo~ 319-5, Weymouth,
MA 021 88. The HIT 01 the 1993 Dayton Har'rlvention!

BNB824S ·• •---- -.-
VIS STUDY CARDS
P .O. BOX 1&lW15
HATTIESBURG, "'S 39404

CtRCU 104 ON R£AO£R Sl:RVICt CARD

QUICK, EASY, & COMPACT
FIa5h cards 'NOVICE thnI EXnlA' theory Key words
unOIrlined. 0- 4000 Mfa In u_ ' For begin.-, OYs,
XYLs& Ill...
N(lYICE 11 1.101
TEOt-.otJo 110.ts 0..-. T-"'11
GEooElW. • I ."
IlDV....e:t'D " S.M
Ex...... t u ."-.. ._t' .00

2....... _ S ' .00
~~a

. _ Suoo GSfl\<
JIM~ . 1. .. PIfoW<'• cwtII _ _

1IIlII a.~• _ _ CWl\' QUI

SIlL .........
• _ _ CSItY ns.•....,.~
_.... " CIM' __
o n ,lit " __. _ _ _ _ m .•-_...._.....

( .-_.JUS . "",

f _ & E..J T. _·,oIIaIt__ _
.""'_"'cun.....[,-,,- ­._-_.-

o--JC, ,.... ""'_Fl...
• J : ad Qo;ooll<l lOft
.~_ ...-.. _..._-
r- OlI AIlC--- --_...........-

Fast & Fun G5RV QuicKits'"
_ .. t o __a _ .... _

CIRCLE 55 ON READeR SERVICE CARD

j·COIIl · 793 Canning Ph~ . Victur ~y 145M · (7 16) 924·0422 ' FA:\: (716) 924-4555

FCC COMMERCIAL LICENSE PREPARATION RA·
DIOTELEPHONE·RADIOTELEGRAPH. Late st
home study fast easy audio video.FREE details WPT
PUBLICATIONS (800)800-7588. BNB840

ELECTRONICS GRAB BAG! 500 pieces of new
oomponents: inductOfS. capecnore, diodes, resistors.
$5.00 postpaid. ALLTRONICS. 2300 zaneer Rd.,
sanJose CA 95131. BNB855

AMATEUR RADIO REPAIR: FCC licensed, 17 yeafS

experience. lab quality NBS traceable test equip­
menL reasonable rates. G.B. CO....UNH:ATIONS.
INC.• 963 Birch Bay Lynden Ret ., Lynden WA 98264:
(206)354-5884. BNB860

WANTED: COLUNS ANTIQUES. anything!*' trom.
spea kers, rece t..ers, transmillers, and all acces­
sories, any condition. Top $$$ pa id. RidI.. (800~­

2972 anytime. BNB865

DIGITAl SWR and POWER METER, AsserrbIe. Kit,
or Plans, wiItl Alarm and Set Points. FREE inlonna·
lion. RUPP ELECTRONICS. 5403 Westbreeze. Fort
Wayne IN 46804. (219)432-3049. BNB831

Shlppng & hancfling $5 .00
FOf"91 or(le~ $10.00

\\ It, Ilsitn 10 cu , it.-n?

The ~ Ial! ic:-; "tc h fill,, :

, , hOI.... hit" "p".Ii"n " 'Ilh I" 1 " ,Inr
U :I) ,

• .. fuU~ 1" 1,,,,,,,, ;.,. ,"0 lll"in~ io ll«<"<"ll' ) .

• . . ..1) ln'lall, I><' '''~n 1M f ir .nd an
.".."al .~a k.r "r ht-lHlph"""'"

• . an b< I. n " n .lIlh.1im. "hil. opt'r.'in~

SSII.

, . 11, ,,, . J"u 1" " "r k un ..4 SS8 , i~".I u"drr
• 20", or ~ ~." ior.

, l'T<l " irn U H)(:-u'.all.• • •• il. bltfr"m
I'" """",or,).ad 00 ...... ' ri«.

.10 dol money Nck ' ..... . nl<'<

Ma~i call~' r emuv es :III
heterudynes caused by
tuners. ca r r iers , CW,
ceuuputer- RFI and other
simil:oIr QR"!

Heterodyne Headache #14.226.5
Get fast relief with a

magic! Ilctch®
a ulunmt i<: nul"h audio fill~r

Sell Your Used Gear In BARTER 'N' BUY
Call Judy Walker today. 1-800-274-7373

PRINTED CIRCUIT BOARDS lor 73 Magazine pro­
jects. Drille<!, plated, Gl 0. Techno Whizzy·l VFO.
$7.50; Matrix. $8.00; Amp $5_SO. Also boa~s lor
OST; HamRarJkT, Nuts & vons; E1ectronics Now; ETI
Magazine; ARRL Handbooks. Full list free. U.S. Of­

eers OEOUCT 20"4. BoC-D ELECTRONICS. Box
20304. 858 Upper James seeet, Hamilton, OntariO
canada L9C-7M5_ BNB910

WANTED: BUY & SEU AI types of Electron Tubes.
Call (612}429-9397, Fax (612)429-0929. C & N
ELECTRONICS. Harold Bramsledl, 6104 Egg Lake
Road. Hugo MN 55038. BNB915

INEXPENSIVE HAM RADIO EQUIPMENT. Send
poslage stamp for lisl. Jim Brady WA40S0 , 3037
Audrey DR.. Gastonia NC 28054_ BNB927

ACS NUOB BSS! Free access, over 16.000 pro­
grams. (316)251-2761. BNB923

AMATEUR RADIO REPAIRll all makes & models
average labor per unit, $96,(1). W7HBF. DAN RUPE,
1302 S. Uplands Dr., Camano WA 98292. (206)387­
3558. BNB900

COMMODORE 64 HAM PROGRAMS-8 disk sides
aver 200 Ham programs $16.95.1$.29 slamp gels un­
usual software catalog of Utilities, Games, Adult and
anuen Disks. HOME-5PUN SOFTWARE, BaK 1064­
BB. Estero FL 33928. BNB917

KENWOOD T5·8305, $625.00; T5·5305, $525.00;
T5·5205 . $395_00. Kl aw, (508)537-7195. BNB885

NEVER BEFORE! 20,000 shareware programs on
three CO-ROM discs. $69 plus $5 shlpping_ Including
many usetul ham programs. Amazing ..a1ue! Dealers
wanted! CROSLEY SOFTWARE, Box 276G. Alburg
VT 05440. (514)739-9328. BNBB71

•

-,~ .'..",,-.. ' . ~."-,'" •..- ..' .. " ." ..." _... .._"'.--.. .' -/....:
.,- « , 'r<.' ,

~.:: .,

-'---_....----.._----....-- ---_._"

.HI I .. ... _

CHIO C' PI_ K. _ I TC
MIT,U CI...D MIC C _ U...../I _ .
tt••Own n"' IITOl.
""" _ C.lCUIT "'Ul...L_IU__ ., II ..
"L _l~ ~._'_~ I ' .H

....CO n ,M II Y,PAJTgU
.." MI _III" If e- ,I I.M 01_ " ' __ __ 1 .•
t . • • H' T,."..._.

W,_ " , .••w" IK w...n 2_1.1 MH••..,.....

tMT~y:JU~_~I~'_~~c_~_~~.!,~m'. KU 'O Wl l • • u~~~.:;' COMOI .
'''''1 ' ''_'1.1 l"""I-FlT I-------- KU _ W.., ' •• 1_ ' 1 ..."". '11._'1' "",,. _flT 1 ' Ku .HI W_ ".2_._ _1 " ."12" W... " . 4_' _ __, " ..
nOlg .gUl l Ct! CONTaOI ... ...""

i _ ........._..... 1H ." K. iWlMli~-ill~'l::!XH~. U LL .....1....
hMJl~'ll:5 tJ'tI ~.. ,.~.~s ..._.... 1 19ft ... .... ' __ ..... p " U N
I1 W..._I . I " . ... K. _'__ ""' _ . ..' _ 10 "' _ 1_" '_,_ 1 ......- " -- ___...-

OI1CO'IU l'" WO.lO 0' 10' A".U',U. .. ..Ol OlO"" . UlUll...,.,IT .U_ H....'. 'O..
'-" I ' \to>L"--"'" ' 0..._
... .... 010 OI OtA .

'"'" _U,,.'" u" '_'''.''..... ," I"W .IU ' 1I>1I:M1lW 'u"'. n... t liNK M...lU....'
...11... _In." .,," _W .....,"
....,_ IIw '"111 ....11l1_flll.lI _ " " _ IU , U.U • ._ Jl."

II COO .llli Hlw IOU" c..... c I_l...... / .) _1 n ."

ATV CONVERTERS· HF LINEAR AMPLIFIERS

ELECTROMAGNETIC FIELD METER
Reduce exposure to palentially harmful

electramagnellc fields. Aiphalllb's handheld TriField""
Meier measures AC electric f ie lds. AC magnetic fields
and radla/micrawaYe power den sity. Find ground faulls,
AC current wires or measure high-field generalars w llh
Ihe Magn.tlc Sfltling (.2 - 100 mUllgauss. 60 Hz) ; identify
poorly grounded or shielded equipment, high VDT or
lIuorescent light fields, distinguish hot vs. ground wires
with Electric seltlng (.5 - 100 kV/m , 60 Hz); measure
anlsnna radiation paUerns, leaky microwave ovens, etc.
on RFlmlcrOWBve seltlng (50 MHz 10 3 GHz, .01 to 1
mW/cm2).

Electric and magnetic seWngs are omnidirectional ,
menuring full magnitude 01 fields wllhout Ihe need 10
reorient the meter. Price of $145 Inc ludes delivery and
one·year warranty.

AlphaLab, 1272 Alameda AYe. Salt La ke City , UT 84102
Call (801) 532-6604 for speed ier service or free
literatu re on eleclromagnetlc rad iation health risks.
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call for quolfl on:
1lJ..MVP. HB. ut1 F. ..50-470

1B-Mitek45W, 1» .15O
S90 ..icoI'aas.'Rpt.... 132·1 5O

2 ft.
3 ft.
4 ft.

$11 .95 Custom
$16.95 Lengths

$21 .95 Available

Add $3.00 SIH
Mail check/money order to:

J .M.S.
35 Hilltop Ave ., Dept. 7
Sta m ford} CT 06907

Solid Copper Buss
Stainless Steel Hardware

Grounding Stud Every 6 Inches
Top or Back Installation

Cl RCLE :nl ON READER SERVICE CARD

BUY - SELL - TRADE
CdOf' """'f11or ctIrnItll /I)9f

GE b ee. . "OW UHF Mol),
UO....7O' wlAce 5 125

"01 " i<;ro " SW Mob
d~ 132-150

Celebrating Our 20th Anniversary!!

C. W. WOLFE COMMUNICATIONS
1113 Central - Billings. MT 59102

* 50101000 MHZ* Sluck Microphone.
* Cable TV Leak.* Jammed Repealers

& Cen Slle.

i : . I ' I I''
I i I' I ' ., ,I ! 'r--:. .!, r- I
I: I ~;' 1 ' 'I',' ,I. 'I' I' ," I' ' '

, '

Is Your Shack Grounded?
~'"-~-

118" x 112"
110 Copper

Ground al/ of your equipment chassis ' to a
single earth ground in one easy ins tallation.

Money back guarantee. if not satisfied!
J. Martin Systems

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1·800·274-7373

INTERFERENCE LOCATION

Alul!/l II<U" i'st
80. 5006~ Provo t1T !Will

CIRCLE 3aO ON READER SERVICE CARD

ComerBeam?
sv.ll. < 1.2: 1 aaoss tbt bond
Gainof a IS f. y. gi
roo dllll<1l'ion O'er 7 fl
40 dB f ""'l..... l\aI;k Ro.lO
60" Haif-p;:rwer fleam..-0111l
loIourll$ dIRaly kI mal

VmiclIII or Horizontal~
2meIen $145. D.1 MHz sre, 7U cm sus. Dual 1.I6.i-HOSI65
Wcip 011" 10 Ik. Add S II Sb'l'P"'1 &: Hlondl..g. Info S l.

SURPLUS Huge quantities. lowest prices in Ameri­
ca ! Dealers wanted . Catalogs S3 , SURPLU S
TRADERS, ee«27M, Alburg 1fT 05440. BNB985

USED AND NEW AMATEUR RADIO. SWL, AND
SCANNERS. We buy, sen. consign and trade used
equipment. We offer COf'Il)Ie te service OIl all equip­
men!. Thirty day warranty. Western Pennsylvanias'
reeesr Amateur Radio Sl4lPIier. We also ofler c0m­

plete repairs on mosl types of equipment. call lor
quotes. FOR HAMS ONLY, INC_ tNFO (412)825·
9450 . OADERS ONLY (800)854 -0815 . ROBB
KEJEE. BNB929

RADIO REPAIR Amateur and commercial. profes­
sional work. Fred F"1Sher WF9Q, 6866 W. River Rd.•
South Whitley IN 46187. (219)1234435. BNB930

FREE HA M GOSPEL TRACTS. SASE. N3FTT,
5133Gramercy, Clifton Heights PA 19018. BNB960

CRP KITS & COMPONENTS only 2 stamps lor cata­
log . DAN'S SMALL PARTS & KITS, 1935 South 3rd
west et . Missoula MT 59801. BNB964

SOFTWARE : AM IGA, MACINTOSH, ATARI
XlJXElST Amateur Radio & Electronics PO/share·
ware software $4.00 per disk. Two stamp SASE
brings catalog. Specify which computer! KD·WARE,
sox1646, Orange Pk FL 3.2067-1646. BNB965

PRINTE D CIRCUIT BOAR DS l or projects in 73,
Ham Radio. OSr. AARL Handbook. List SASE. FAR
CIRCUITS, 18N640 F"1eIcI Ct. Dundee Il 6011 8.

BNB966

FREE YOURSELF FROM THE TEDIOUS lask of
programming your repeater controller. Introducing
OTMF·TXer. Wilh OTMF-TXer you can send unlimil­
ee OTMF tones with your OOS computer. Send
SASE to SIGRID CO., 4365 Reimer Ad., Norton OH
44203. BNB970

AlOEN SERVICE by former l actory technician .
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
IHC., 10 71 5 SW 190 St. ' 9 . M iami FL 331 57 .
(305)238-3327. BNB979

COMPUTER & PRINTER USERS: SAM Amateur
RadiO Callsigo Database $39.95, $3.00 shipping, Re­
new your ribbons. tnk for 20 to 30 reinking $6.00 piuS
$3.00 shipping. C & S ENTERPRISES, P.O. BOl(
561, Clinton MS 39056. Sid Wilson. WB5GFM,

BNB980

CIRCLE 13 ON READER SERVICE CARD

Send your check or money order along with
(Printed or Typed) Name, AOdress, (including
COunty), Call Letters and Color 01 Stock

TO: BB&W Printing
803 N, Front S1reet
McHenry, IL 60050

Custom Job or OiIIerent SlOCk, No Problem,
Call: (815) 385-«lO5

(602) 48ln755
FAX (602) 48&-1295

P.O. BOX 2180
CAlW'HEE. AZ 85377

We have what you're looking for

BRIGHT NEON QSLs -l26.95
Bright Neon QSls that jump of! the wall. Y I ..-

Black ink on 65f Postcard Stock with six IL N90KK
Neon colors to choose lrom: Neon Blue, \ - j •

Neon Purple, Neon Lemon, Neon Orange, ....- .._
Neon Red. and Neon Pink. Printed in rennet =-.....::_ __ 0
shown, stale outline & logo included at no
extra charge . (Please Indicate if you want
ARRL logo when orde ring).

250 QSLs S 26 .95
500 QSLs S 30.95 1000 QSLs $ 36.95

plus $3.95 shipping U.S.

Ham it up with all Six Neon colors. o rder
the Rainbow Box lor Ortly $4 .00 more.
You'll be hard pressed 10 beat lhe price
wh ile creating such STAND QUT quality.

New Technology (patented) converts any VHFor UHFFM receiver into a sensitive Doppler shiM radio
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available
with computer mtenace. synthesized speech, fIXed site or mobile - 50 MHz to 1 GHz. Call or write
for details.

p DOPPLER SYSTEMS, INC.

I BUY ELECTRON (VACUUM) TUBES Magnetrons,
Klystrons. Planar 'rrcoes. etc.•.Jeremy Madvin at !he
VACUUM TUBE EXCHANGE. I800)995-TUBE or fal(
at (800)995-6851. BNB987

PICTURE CSL CARDS 01 your shack, etc.• Irom
your photo or black Ink artwork. 500 528.00, 1,000
$44.50 . Also non ·pic lu te cards. Custom prinled
cards . send specilications lor est imate. Send 2
sta"'lls for Ilustrated kteralUre. Generous san,:>le kit
$2.00, han poood of sa"'llies $3.00 . RAUM'S, 8617
Orchard Road, Coopersburg PA 18036. Fall/Phone
(215)679·7238. BNB988

VIOEOCIPHERlSATELllTE/SCANNER/CABLE/AM
ATEUR/CELLULAR. Repair Manuals, Modification
Books & Software. Cataklg-$3.00. TELECODE P.O.
Sol( 6426·RF, Yuma AZ. 85366-6426. BNB994

CELLULAR HAC KER S BIB LE- $54.45; Cellular
Programmers Bible-$84.45; Cable Hackers Video­
$39.95; Satellite Hackers Bible-$56 .95; Scan ner
Hackers Bible-$34.45. TEl ECODE, P.O. acx 6426­
RF, YUI1"a AZ. 85366-6426. BNB993

ROTOR PARTS ROTOR SERVICE, ROTOR acces­
sories: Brak.()-Lays, Ouik-Gonnects. Pre-Set mods.
NEW nvxIels lor sale. Free catalog. C.A.T.S., 7368
SR 105, Perrberville OH 43450. BNB996
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Uncle Wayne's Bookshelf
REFERENCE

2ON102 Pnoclic'" Dill'" Elec:lronic:. Hand boolc b,-~1Il , r.~~

1,,- /l~ CO"" ,''' ni"" ~ i~ "al l<'>l p:a< pro;"'.,. Oi~i,.1 ",'wi" ~",ic

¥ !>i, 'allle> ."J ,in.." rn"''''''''''..''''''- ....mur} . ..... inpull<>Utpul
..., " S l ~.~

2ON103 Elec:tron lc Pow... Supply Handbook b) I"" II. Sind . ;,
(" or, 1lI:>ll~ l~pe> "huPf'I~I"ne.. , imple AC 'ul'I'l" .......elI

"" "'1'1'1"" ;mol i. ""ncn.. ' 16.25

2ON1CM Electronic: Tell Equlpm&nI Hendbooll br 5_M~
A E...... "",,""""-It IN <qUI"","", fa' the ...gi...... &«hniti... _
........ _..-tu...., ......

:!ON lO!> Digitlll.otk a.- 8IlCI Flip-Flops.," "s........ A
r..... ..- d.,ilal.~T~ "'" "''''''-
n.p.f1opo.~ p ly ... f.- .... t..,~ $ .....

01C80 III..e• • H.ndboo_ of 1001 Pr. c liu l EIKI.onic
Cin:ui1s Tn.:.! '"__ ....01 .... .,.",. $" .'5

01P$8 Pl"AadOoS~"Md r"".T"". ",""".
,..-J--.. $IUS

OITOI T...-u-r Hunlir>g br Jf>.Yf'It N PdJ~ 111<__ C..rlN
11:.1;" <!iln.i... r"",,"I' ' ;mpl,food. S l '.~

03R02 Rtly T~y b) ' n..,-, Inll""'" ~OIkm ~u.... ' 0 """".'If ra·
di".. ...., I't. S!L<O

05E03 First Book 01 Modem ElKlrOnicl llniqu< pruj«.1' thai
art """"'y ",,-ini _, 1lo'S

09022 The World IilIm N" Dil'Ktory b)'M;~ W"l.",-W N..._
~"" Nil ,..".wee. ,lot ...,eo;" intt"''' h.1m t..,i.. nn....f1,,, and
"","" l'''' and """"" l"""~" ,......t.<m ift- U _'Ill

09P33 Pirflt AIldIo 0il'Kl0f'Jl' ~~ ZdIc< \\lInlr '0 "'... in
.... --... ...... 'c .....i<-. S1.1J5

10F0931993ln1tm1iliotllll C8llbook ,..., ..... 1'".11_.....
C....... I~ "m.... ~,..,., .,_•. ;" .... <_c ·

""" """" "-,,:,,, II ....- s.-~a. e.o,.. ..\Inc... A.....
-.J ,t.< ~I< _.'c.......;oc <II Iboo aii .. .... U.s. .........._1.

....."

100093 1993 North American Cllilbook ,..., l\I'Il Sonh A..,. .......
Collbo<tl Ii,,, ,t.< call... """'"'. acd odd",,, inf,,",,", ioo f'" ,(lOJlOO+
t""n""" r~)o" ......."" in .11 """"'"'" of Sonh A..,. ....'" 129.95

05H24 Radio t\IInd bOok, 23«1 Ed . hy lI'iII;".. /, Off ",M Al SolO
1'01'" of c",,>,,I,,n, ,.... .. _ cd ' 0 Lao.. ~I •..,;" COft"OI'I'n "''''''''.

....."
02fUO HNlh Nanlll~ 10, T~ Pp" KItTP 1 ~4 P"JC in.... .....J
"'-Y "'''''' lb~ C_" Ioc....... _' f-.l ....,..",.~
toy~...... lie...............,.,.. U _q

1«)F9;/ 1993 c.lllloClii '..11 ""..00.... 1 9\I~ 11 __
,ionoI_ """'~al-" $11.01

12E78 BNIc ElectroniCll Pffp,,,rJ 1»' ,M R~",,~ ,{N" ....t
p"~",,,.t C"",,, lhe imp."'.... ~p<>." of "l'Plicd clc<:li'IltIi<"> and
. Io:.... n"''''. com......nic.. io"'. $1O.¥$

12E041 second l evel lloiIlIit; Electronic, P"""cd hj ,Itt- /I".
, ..,~..[N"'"I PCT."",n.1s.,qLlOI t.. 11",", EIe~HOnic.. , horuu~ h

lfUImo:nl of the more "'..,n,,,,<1 1e",1. of "I'Pl icd .....,ronr.,$9.95

0 11)(5 TIM 1II1l.\nIt..., Oictionllry of El.ctroniCll, Slll Ed hy
No.... P, T_ ..... S..... Gi/>;/ioro No n l&a&Ni.. INof~";'"

,..- -.I appetIIlice> """L:d ...iIh odloemoI...ynt>ok'" <OIl.....

.... ....... su.fl

20N091 UoiIt-orten NI ,:led RIdIo~ -.wi ser.;o.
ins lfdGnl'>lilion, 11r.!6-1V3&, Vol...... One . , ' !~ IrrM.N.

1Iti_ "" ",oluobIo "'~ fur ..,... ...uhaI .. v....
Raho_.... $1I.fl

2ON09ll .- To ReIld SCl-a ("lll Ed.) "" o.--w £.
~ """" rot "'" be,..... i. clc<:l bul . 0100 .......
_ _ . OIO&ObI< ... "'" Ilobb)'i>< _ _ i-
cioo. U U!

2ON097 Rlld io Ope.alor'a Wo rld Alln b,> W,,11 S<i~.,.,.1.

w()("P ThO' i • • compoe' I"7l. detailed. and ~om~t.<., i .e

..orld "' la' <k-i, ned ", be . """"'"'" de. k l<>1"'<>mP<>"i<.>n for r.kho
"1"""""".$17.95

20N020 S.~.el. of RF ClrCll it Dnilln hJ Ja.l<ph J, Carr
Wri,,,,n in ck.. noo-le<hni<. 1 I""~ ".~. . .....'" . ,·.tyill i"~ f,om
"""'n.... 'oIf.., ,,,,,,,, $1 '.50

2ON1Q7 Hom S1ulf A comp........ioc ...~.• JUidc .cd di........
OJ· $19."
2ON109 73 " I llnine Indea 1Sl61).1119O A .....,..Ie.. in<le. 'o
.~ ..",lepooblNicd" 7JM~"""ch 19110. 8001; $I!.It
10101 .."...._ I'Jit<'if, 'l pe! $21.1I

20Nl lQ Pnlduct Re.ie... S-- ,..S C................
~,"'l""""trnew> ..... /Yo"......- .. QST. ro. HR. 7J ..
R"a•• . &.>/r; $12.9S tOM Sol'to<_ S.:s $1...

SHORTWAVE============= SOFTWARE=_

5tl.'!i..~."
15.9S
14.45

06557 1993 PIIU port 10 World 8and RlIdio
by Inlarnalional B,oaoc.o.slinll Services. lid
You'll gel thl! la tesl stancn and lime gndS
516,50

03$11 Shortwan RK eI. 1tR Pa.1 at>d ~
. e nl ed il ed by F'ed J . Osle m'la n GUide 10
200+ s/lottWa' u teee'i\re~ ....nufaclllreCI in the
last 20 yurt. The 8ljf Book 01 s/lcf1WiI\Ie .....
110 YllIue_$8.95

07R:5 The ATTY US......~ Fled OsIennan
He w a nd e. pa.nd&d. TIlit .[)eQ.~ze<l bOOll
W I' I S issues ll1vl:ugh 2S 01 " RTTY La.­
_ He.slelt.e<. Cont..-.s up- l<Hlale. nam.
IO-IoncI norm;oDOn on ..dYo4nClKI RTTY o4nd
F.u " ",,>«)I. 'lIl lechoqo-. -.wi /teq.IenDn
519.95

03C09 ShortM.. CIat>oa'line Confidenual
by Ge.ry L 0..1•• Cove.. a D eland"li..
broadc;lsling. counlry-lly-C...."'ry, telll Ire·
quencies. olhet Uf"olIUOIished intormabon: sp, .
in""'getllS. 1.eedom hl1'letl. ,ebet ana rchist
'adio. secret ""00. sa,so

03M221 US MIlitary Communicatlona (Pa rt
1) U5 Milil.ry comm,mication dla nnels on
. hQ<twavu. Coya tl I. aqvencies , backg..... nd
on poinHo-p04nt Irequa n<;,a . '0' the Philip.
pine•• Japan ..nd Korea . Indian and Pacille
Ooeans. and mate 5 1295

03 M222 US .. i ll ilt . C o mm llnlelltio n a
(Pat12) Qp,oe,. US CoIlA Gowd. NASA. CAP.
FAA. Dept. of E""r~ . Fedll. lII Eme~

Miu>a1ll'fT'l;!" Agency. t:JiHner~.

lIDtIS. FCC. Dept . oI.Ml1c1i , From 1.. KC 10
lI073 KC. 512 95

00M223 US Military C~ (P'"
3) CQII ",*,teS 1tIe ""It-.II ftequency IisI 01
US Miklaoy IefYion. lr<lm 8993 KC 10 27.9401
KC. 512.95

09542 The SClI n.... Usle".'-s HandbOOk
by Edward Soomre N26FF Get tha most out
01 Joot scan.... ' radio, $1" .95

l 1T88 Tllne in on Te"phone Call. by Tom
Kneotlll K2AE5 Formatted u .. lre<.tuen<:y lisl
....,th delailed description of elCh service 8I\d
~. Iocahon in RF s peelrum. 512,95

03K20S Guide 10 Radlol.I~~ (ATTY) Sta­
llonI by J, KlngenluSi Updallod booI< ((lYe"
.. RTTY IllIbOI\$lr<lm Jl,lHr -3OMHz. "'"'.
M,llla ry. Comme.coal. Me ta o . PTh . a ....
lNI_ .and mate , 5 12.95

11"510 Air SClIn Glllda 10 "'' '_Iielll
COnwnunic.&lions ($lll Ed.) ~ Tom Kneftel
K2AES Most 000 '''''_.'' goa 10 m;n1gr.
ing US HtO"l&UIoCaI _ _ ee-rs
a ll Ca nad ia n la nd a"po". and ..a plana
biI.... pIua II$bngS 10< central Amtnca. 1toe
canl)l)fan. Not1h AIIanbf;. and ... Pacific Tet·
"","", 51".95

15.1.002 Sca 'lna r a nd Sho rtwan Answe.
Boo~ by Bob Grove Idost l.eq uenHy a"'ad
ques1lonl by hobbyisla, 513 ,95

07 A66 Aaro na u tl c a l Co m mun ica li on.
Ha ndbook b1 Robert E. EVllns E.haus liVu.
lIdoolatly treatment 01 snottwa.a aefOOauticlll
listening. 5 1995

ll RF13 The 1 0p SKrer ~lltry of US
0_..."...1 Radio Fraq (7lh Ed.)
by Tom KnefIeI k2AES TIwa teIMet di..atwy
haa beconlll tne Slal'lllald rete...... 1OUn::e lot
lreQuenI:r ..., Olhet iTlporlant IlIorma\IOtl lit"

1lI"'ll1O I>e W'trl"U:"icalio olleOetal agen­
Oft. 5 19 115

llFS2 Fe"e"', Conlida nlial Freq uen~)'

l ilt. New Ravised Edition ~iled by
A G Hall'lley All heq ue....... I.om 4 MHz­
2lIMHz oovenng ship. embassy. areo. VoIrnct.
hIetpol. nvmbers. Ai. Forte OntVTWO. 1T"OflI,

519,SO

l l SAt7 Na lional Dltactory of Survival R..
d (o Freq lle ncies b1 Tom Kne ite l K2AES

Handy a nd concise telatlltlCll gutdll0 h;~ in·
le'est communicalions t. equenciea . equirlld
by s"'Yivalisl• . $9 95

115Mll Sca nner ModiflCllllo n HllndbOok.
Vool. 1 by B< n Creek ProYides slta'l1't1orwa ttl
5lep.by-S\ell Itl$lruct>OI\s I", e"P&l'dl"ll the 0(1'

erab"ll Qlpabilliel of VHF scamet1. 5 17.95

l 1EE06 Gll lde lo Emb u ay Es plonllll a
CommllnlCllUOnll by Tom Kne ile l K2AE5
Cant:kl and probong txanw'llloon 0I 1f1Oi1CJwi<le
embassy and (a aegedJ~ commutlt'
ClI_ I)'Il_'" he hliiOOkl. $ 10 9S

15D93 1983 $tol.... Directory (8Ih Ed .'
by Bob G_ E._ Iv .-ed, "" new
1993 $h;MI... e Dweaary IS "" conaurnna..
Dxe.-s bobIe lor tile . 1$1 30 MHz of redoo IflDC­
1n.m. up-1o-OiI1lI lind lICClIfIte. 521 .95

2ON0904 A Flldl of tlw Swit~h, 193M950 by
Motgan E, McMshon DiscoYa. tha 1""i1tOW·
"'ll hobby 01 "dio Collecbng. 58.95

07R26 WOl1d Wide Aeronautical Co mmun i·
catlonl by Robe rt E. E.ar>s Ain:raWAo. Traff ic
Cont.ol. AitctaWCompany Ope,alionl , Avia·
lion Wa al"". B,oailcaSl$. Ae.oo.lJliCll Flight
'tests, WorldWIde Mililary An Forca l , Aa. O
Se"dl & Rn c... . Aero l a w En lorcemenl.
NASA~ SIloPOOl. AeIQ Tenna & AbbttvII·
lIonS..., Aero TlIdiclIl k1enbIoet1o. SEI .95

l1T89S--Modification Han<!booII Vol
2 by &I er.... Here • 05---a~ 10 Vai-
l. In Iao:t. Val 2 haa a sedlon !hal piCM(la1 om­
IlfI)l4ds~ and IlPdated teeI\nIqueI
lor the moda in Val. 1. Thel~"$ 16 new "'0WIlI
modifClllionl lot pcJll&.iW SClIIWIe<'I- 5 17.95

O3R01 WOl1d Pre" Senricea F,.q...ncies
(RTTY) ....w 5111 Ell A~ manu·
aI ooYen"'il ,..OO1e letype naws mon,toring­
cont..,.... an itlionnabon- a ntenn• . 'eceiYtng ,
tanninal unors ,~ three eote<lSlve 1,equency
~st$ , sa,9S

04M~ GGTE MOI'M Tltlor From lx (in.... 10 Eo·
I" <I"" in ...~ «Ifl*"" ....""'" coo...,...:I' from
I 10 ' HHI \"..~, pet min.IC. 51.n~ ,,~ ,I<
P""" ·onh ........ AJj.,,;lh1e tone fr'~iJC "'T ere"'"
~""f ""n d~lI" pto<lkc <0' 0<1",,1... m" h an" ,,'n­
f""" l<> FCC ..~oirenotn"" 114'" flopp~ I,.. IBM!'C.
xr.AT. PSI.! <0' """"""iNa.. $ IL i;(!

OoIM55 AdYan<:ed EditMJn S:tU5

20N021 No e- Ham Radio EdUClluon Pac. ·
llga~ ...-,__ IU'loI<. 1uI.""'.-.puI<r
.oded in"flI<liolo .....,.... ' I B"I «>tnpotilllel. :!OJ
~""'R-.~ """.1J5

2ONtl22 Ham Operator EduclIIKIn PacIQgiI
C""fl'il<1 ...-1..... ....... Ii., to ... ......... illle
..... ..-idI.. 1fIiiN'" fro' oil IocnN: ct-c... ,.,.
~~- coJc Ie"'''''''' ............ tile­
1""' fn:olo G-!O ..pa l.lt.1J5

Lana Coda Ptogra"""",,A. 00 $,..........
.....~ ,_..........., pOk c&>Ji: 1"":"_ ..
_ the C64I1~H C-.Jure> -.I till< 18 ....,.;.
....... """""'" ir>.:1tM~ FCC QIC'I multi ,
ple <Io>ic. _ ... ...... komulao...he )mb>Io.,Ji.

.......... ....a ,,"""""'" I VEl~ ....
IB M""'. Cum""""",, P.... Poce
:-1,,""< 18 .\1' 11 COMO ] $14.' S
Tech I8~HI~ COM02 $t4.95
Go""r.1 IIlMIl.1 COMnJ $14.'5
Ad, once: I8MI14 COMo·I StU S
h ,.. tl....', 1'ool111lMO' COMIl:'i $I'.!/!

IBMOS. COMOI IBMICommodore Tec ll No
CO<Se-l.anu C_ Prog.a m C oil Ihe
_ .n-e.! K C 'f'I""IU"' ,-" ...
iornoul..........." . j' 1lI0f'"*'. -.l .......
..... b p;a>oiu~ Ihr _ T .... eook 1;';.-.
$~.9S

lBU97 Ama~. Radio PlIt1 t7 Rules Iodoolco
oplad. "" C . ...... .~ Sqoc........1lt
ImSII4- 18\h 1'• ..., . $9.95

¥1S SIudy carda C_1. optn <be R..Io Crio
.. <til K"l iii·....... 1:_ QIWI '"' I\o:L Fui, d.
.. o" ed OU< . s..'~ ,"'. '" y_ (,'"1'",1<1" , 1:.....
Sl('(ESsruU.Yt., 6 '" I I ~

-.oYICE VlSOI
TECH "'ISOl
G[~[RAl 'ISO.\
AOVANCED YlSlW
[ XTll.A VI.'i(~



ARRLBOOKS
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AR2030 You. o.l• • • y to P. c k.t Rad io
(2nd Ed.) Ttll> ,,,,hi,,, you....s Ig t _
_ 1tI;"pofIU mocIe. Sl ue

AR2083 Complele DX'.. (2nd Ed.) h.o "'..
~ IIVKN/leanI _ 10 _ DX _ .....
..........,.. QSLanh. SU....

AR206S ARRL Anlenna BooIl The .... llidl
Edi,i.,. rep""".... "'" _ aI'Ml ""'" hiJhl, ";ani.
cd inl"""",i"" on lllten". fonda........I.. I ....."""'·
. ion line, . ....i¥n. alKl <"""1UL1ion 01 wire 1IIlCTl­
na<, 110.00

AFW II. Low Profile ..........,.. Fl.:Ilo For ....
hanl ..tNl tng " """'-"..-.
Frum ~idillt ,- 10 ."...i••io~ .....
..........n-_ Iello )'<lU_ IO~ "'''''''''•.i., , he... ... ~.iq...._ . "" ...he'l--. i,hou<
<:oil., _ .. 00 ,.........If. SIM

AR3293 MOr.. Code, Th. E..enli,1 Lan·
g...~ ,., L P.", C"",,,, Jr, IliJ /JKY E.pan<laI
_ revi<cd ift '" 2nd a1ilion. How to _Ie ~,<­

,.... calb ...ard "'" ""I, "" ""'~, hue on
fNI1Ii .... ar>J aircraft f..,.,......,ie<.. "'.

- WI Th. ,"-opt.- Oect.... W. rl On O ur
a.-y Gowo'.'lei ll '" ~._ G...... A __
..,.r' f..... ..,.., A....n.- I..pay«. SoIool_ to

• • • .., pr<>b l. ", IKi., our '0" '._-, ' nd. , .
51.2.95

..joy- ,hi, .1-0. A w•.,... G_. ..........1>deJ

"""'-" SU S

13T211 · Co ur. geou. " $5.95
20••pm Con¥llIlul..ioM· O"-y. ,.... <halleft'. 01
.- i.. ",h.t". ,,,,,.ft yw Ihi. ror, 00 ~""'I qui'
_ . Go I he ."ra cia-. 1;"'_, W...nd ,....
to\Ie r ::!U "",.

73113 - 8edl BrHker'" $5.115
I}+ _ p..-Code crouP' "". ift. a" !>r;.k 13.
"' I"ll "" )",, '11be fUlly . ..... """'.)'<lU.it down
in In>n' of ..... ly..J'C'l volu",«, . ..",iner " M
.l51' ..ndin, yw pl.in 1"",""1:< <ode . 1 .... Iy 13.'

CODE TAPES

AR289I Spece~ ...~ ... c_
KJKICK R<a1II ..... 1.....-.SlIM

AFl3169 ORP CIMslc. C.... la ARRL
publ......... b.u ldi", ,""i~ I ittc-n.
..--.......~<oo<ie<. Slue

ARRl. 1..iotnM C....,..... fCC 'lU<'-
,.. pooh ,,'... - .......

73T05 "Gotnesis" 5500S
$ .p.._ Thio beJ;"n ift' ' ''I'''- ..a.... )'<lU ' hroup,
.... 26 Ie" .... 1(1 .... mhe... . nd Oo«e... .., "".".­

'....' ioft. <"""'PIele ,,'ill> 1"-..,;,."< .... ry >l.p of ,he
"'. y,

731(16 "Tile Stickler" S5.95
6+ wplll_ Thi, i. the pra<'i<.lap< IOf .""'" ..'M ....­
.-;..d ,.... $ ...pm ""', ' 00 if• •1.... ,be '''I''' for "'"
N<>o-" • .,.J TedInlc:i., Ik ....... II i, <omprioed of

""" """'" 01 ....... CIwa<1en .. 'Cf. IJ "1'"'
-.1 «1 • ~ ....-

AR231S Technician CIaH SIlOO
AR23ll3~ C.... Sl>.llJ
AA0168 Advaneed CIM. SIl.OlI
AR2391 EItra C.... toII ,ll )

AR3185 The satellil. b JMtIm.n l...' . Hand­
book, (2nd Ed.) Jr,. M" ",. 1J<iviJ,>/JK! U/lC 1-:0 ­
I"U'\kd anJ revi,"" , F",""n~ ,.. . a,. lIil" hn i~ by
.00 ,.... '1>< inle""" io",,) 1'lId," IUllal<" ' <",mn U. il,.

"".00
AR2~56 FCC Aul. Book (9th Ed.) A ....... f....
. OU}' .,.i\T l'lIdio ..........., SH ill

AR2103 saleHitII Anll'>OlO'jjy The inf...._
"",iOII.,. OSCAIb9 1h'ouJt1 IJ , ItS
...11.... .... ..,. "11""' _ 1<.., .....
_ Rl:DAK. " ,..,....... _ . """ ' SSM

SSl156 W. mlngl The Electricity Around
You May Be~ To Your Heanh ..,
EJJ.w s...u-.. A.o ill.. ....... poi<k- '0 TN< '"............,...;0 r..kI<. ud "'1'" 'OIl lale ..
"","",~ .,.,...,..,If"' "" lamiI, . SII .
E0861~1 DumDln!l 1./11 Down; The Hidden
Cumeulum of Compulsory Stllooling h,
J." c.."" If)'Oll ...;o.,nr"1k<bre w...~. )'<lU' n
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You may order by mail, tele phone. or fax. All payments are to be in I
US funds. Allow J weeks for delivery.
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I I
I I
I u .s . OI"ders s h ip ped UPS, (Al..... & Hewall .hlPJMod vi....il.) I

AlnNlil to Cllnotd. end a ll OV' ''''' ' ordera F08 Pelert>oo"ou gh, NH.
M. ke eheeks plIyebi . 10 ''U rlCl. W.y..·• 8 00hh.II .'
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I TOTAL $ XheckIMoney Order I
I ~AE OMC o VISA I
I Card # Expiration Date I

Telephone, (603) 924·4196 (800) 234-8458 II FAX, (603) 924-861 3
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L Peterborough, NH 03458 UW09!I3----------

...:I~""" 1O ..o.:a oodoJ', .........-fn ..iii..
~,. UUO

AJ'l329O CornpMion Sob_ lot Weath«
s.~lIit.~ ' 1I~' MS· DOS FJopp,.
51....

AR3291 N_ YOU'" T..kingI All You NoMcI
To Get Your FiBI Ham Radio I..iotnM (2ncl
Edition) A cumplnc "ud, pilk 1.... 1... r..........
can -.I 1';", ",", ,,-riI m, 1't;oC1 " al iol,,",,",ion
.'.ry bl:E;n""r .-h '" nnen .Iearly onJ -imply
and in ,,,,,,11 ~""", 519.00

20 N092 The wond t rlu i World 01 H.m
Radio h,< It.....,-J Si-_iI,. KIULO' Sirnpk. . Ie....
_ fwo. hlrWuol;n ""'''' poopIe 10__~io.

P."

IOA3~ 2 All Abo ul V..Uc le "'nlen ne . " ,
Willi ..... 0 " Comp<e"'n.;... <e'Crog< ol.maI<or
<em""" ;';ali""" Sio.95
10A345 Be.m Antenl\ll H...dbook I>y II-"i/l;"",

0 " ""d 5,,,,,,, C".'"" E 'C ,y ' h i n~ you nee<! ' 0
l OCl" '.tw>u1~ ....i,... COOO<fru<l""'. aI'Ml ope'"
,iofL 511.95

10A346 Simpl., Low-COIII Wire Ani"''''
For Radio .......--. /0, WiIIiuo Orr MJ Sr........
C__ All s...- ~ -<O<ol. _lri-hand ...-..-;
...,.,......~ i<iItI<" -.ruo f", """'"
iII --......p-""'.._ · _ diu. SI U S

AR3292 You, Introduction 10 Morse COeN:
PTaelice Cas..n• • Kil i.dude!; 1"'0 \Il ) minu..
<"-'""Ie ,ape, . Prep""")"" for , , WPM M"""
<000 . ..... ,0QO'lI )""r No' "'"' Ii"' odd hiJh.

Ircq""""y "''''''''' ide_n. pri"i" rn '0
)'<lUr <OJe·lIU Tedoni<,., Ioa_, 511Ul1

ARQ<l31 AAAL R. pe.l., Dl..clory 1"3·
19!M 19.fffl+ I... inp ..... d~... _1'I-­
cress Cl'Untll _ d>an. fn:q....."~
....... ARRL .......... oem... cIubo.__ I...•

~ lioon I ~ "111.< 10 2<lG1-U. sue
AR103J no. OXCC Coi'~Iion .,. J.. K,.,..­
_ KIllS Spoil> ... ill oionpk. .."'~tf""'ard
Ie,.... ,, '1Ial y"" 00«d 10 .... """",, luI DX••....
ARl 250 Log floc*-5piral SJ.5O

ARA341 Intltl1..-.nce HIondbOOk RA , ...." " .•
• • pc, i.n« in .ol';n, inl.rf.r.n« pr<>bl.m• .
511.00

O9V11 The Bulc GilleN 10 YHFIUHF Han!
Radio ",. U ,..rrl N, N,oIJ Pmvid<l . ,"" ...
, ,,,,,,",,;0,, 10 "'" l .h _ I .l~ ......... I>arolh. 11
ao :'.1• .1~. ..... 7I.l..... 56..0;0

03R02 ATTY Tod. y try DQ•• I.~,"", K47'A'J
1.1"" """'!"T.......i'" RlTY J ui<le .",r pubh,lJaI,
sase

AA2286 Arlit Slepsln FllIdlo h.,' Du"~ IkM..",
WI f l/ Scr;"" ul (1ST ,,"id .., 55.00

AR2871 Wt F8 ' . He lp lo t Nt. H.m• • 1
I),,. Dr.lI , 1A'lf ll C"",pbe I.... "'" .."<"" ....
i'\II~ ion ....~ ... "'" oil-. SI'.llII

2llN099 DllIUal Electronic. ProjKt. 101'
Begi n "" 0-. "'...,. C_ ... I ~ d iri ·
.. . 1«1_ ,....;oa....icable for ,he ...,i....
10 ""'''' " ill> , , ,- .."'-I '.. __ SI1.S-

AR2197 ARRL 0 . 1. Book Val....ble . id '" lhe
RF oe- i¥n . nJi......r. l«hn"i.... radio ",""", ur,.,.J
..peri....n..... Sll.00

AR2960 Tran. ml"lon Une Tran. lontMo'.
(2nd Ed.) h, ,,,. Jm, srn.-t \ll?f ltll Praaial
.....ip ' pc<";r", i. f............... <OCNrucl iooo

"""'n _ ""'I<:C'I 01 _ . SlLOI

AROotIO Yegl __.. Design A"- R...us"'"'" ....1,._ dd upallded by 0.. La. .....

"'"
AR2171 Hinb ...cl Itlnb Idea> f.... ....., ...
your J<a1 lo r comfortable, ef' ",io<ft. oper.. _ ......

-'R1993 AAAL 1!193 HIlndboOll (7OIll Ed.) .l9
'"'-" "'-"C ~Im ....... f'Ph" _ ctwt..
C__.... . i •.,. ... 11 oq:."i, .d .. ~rronbbk,

"-~

ARl~ ARRL OpeI .... ISI .... OIl (4th Ed.1
' ftf"...._ .. _ 10 "'""" Iloo l>N _ 01 you_
" ...... ill<ludi., : ;...n.,;o, ho....."""",..n.,
OSCAR. VHF·l 'Hf . 51&.0.

AR019o( ...nl....... ComP&fldium Vol. 1 1.4... .
ri.ll- "" ,.,,,;"ak. quad<. 1001"- y""io. n:du<>ed . i",
,""nn.,.. ""Iu"" Smith 0.. .. , . ..ton"" pol.rill ­
' ion. 510.00

AR2545 An~n... Compendium Vol. 2 Co.­
." •• n1<:.I" ya~i• • qua.!<. ..... Itib..,d I nd bmod·
"-I . y""................. kc' i<Ho. SU.1lO

AFU017 AIlIe<IN Compendium Vol. 3 More
......io<ak, , ............. p.... loop<. am,.. mobile.
~"",~ioIo liod;",. ._mlkd """""" • •~.
imI. "'-Iboi<oo.. ...."""""" ,,*,.fO .....it....
10<1", • • ' "' 10 ""-':11. 51....

AR262e Com~ 1 Iiol. Soft... . lot AntMnlI
Com(Iowldium Vol 2 5 IU ' MS-DOS f\opp)o ,

"...
ARJW W1 Fir. AnteMlI Notebook /io:I' Dr>oot
/JrM<IW W'/FIIGa the """ performance .... of . ...
oto:""i"" ...... -.._ and ....niak. B. ild 11IIlCn.
..... S\\R toridpn. "'_'If
AR0348 ORP Nolebook 1>1 rJa.~ D. U " ..
WITH ",,"'Cn" Ct""''''''''o. projec1. f ", "'" QRP
"l""""'.$9.50

AR4141 W1FB'. Design Noliboolc ~J IkJ"l
IklA"M' iii IFII Hilt<! ..ilh , imp" p""" ic.l pmjrcl.
,h.. n . ... Nill .,in; "'.... ,Iy ..ailablt """'po.
".:0'" -.I."""""" ........ """"- 5I ll.00

2ON108 no. EMy Wire Antenne HIondbook

1>," I).". '"~'"", K4TWJ. G i,'•• yo u all 0' Iii.
..",..;.,J Ji n",n, ",n, lor a full range of .,..,) 10 build
an~ .~l ",~) "'i...." 59.50

l 0A3<13 All About Cublcsl Quad Antenn..
h" 11';1/_ 0" <'ltd S,...",. c._ 1be 0 ", "

"" QoW .......iJ • • ,"""", """',...... ion. ope .
_ fr:c,J -.I .......lo,"I .1"C""- New dola. SIU S

01A10 P,.CliUI "' ntenn, H.nd DOoli . ,J.....,. J. C I><>ip. huikl. ...,.;Iif, . ...:I .....O
,...... m~

UHFNHFIPACKET

AR2200 AntlHln& Impedllnu Nalehlnll h )'

11·;// N, C~.... M"" ' '''''p dl<""i.. bool " til ·
'" , SmiIl> C1lat1< i. ' 01<';"1- i"'fC'l-.
--""" pn......... 51SM
AROolO2 Solid S.._ Design Good.~ id...._
_ .... , il oI«ip>...:I "",,01-': <X>cnt>-
_d .,,;_~~ ......IC'. ...

......P"ftL 5U...

AR3193 WU llWr s.l. llit . ttandbook (....
Ed.) "" Or. 1M ,. T~.X<I'" 1I'811DQT E.pooodod
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0 1P2l!·2 no. PecQt Radio HIondbooIc (2nd
Ed.) ~' J._ L. N Q.", KoUT"-"'< d<T",iti..
Eui<k10_ pa<~.. opcrlOiofL--G..yn Reedy
WI BF.!. 0.1, 516095

2llN019 U.S. R"pee ler MlopDoolc b}' Iliilli" ",
5""," !>'MlllS "Tho Gu Odc fOf'Ol",hn¥ llll1io arna­
1<..... 59.95
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02~ DlvIUil Novice 10.. J;., GtNM. Qearallo

"'""" ,.... • _ ~_ledll'bl< """...... SIL.SII

0 l AI 1 S hOrl ."" lI.len..· • An ta n n .
HtndbOOk Poi............ """"'>,51,195
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RANDOM OiiTPiiT'.....'k~'d
Jim Gray W1XL

(Maf5 and venus) seem to have the greates
eIIed ...nan lheot patha WlltI respect 10 !he Sl.I'
form Opp<lSlfJOnS, conjunctions, and quadr.
lures (9().degrtte angles) with each olI'Ier at"(

wi!t1 earth. Thesa observalloos are nol miOl:
alone, as considerable emphasis has beer
placed on s~ch phenomena by olhe
searchers , Exactly why thls shouk:l be so is­
as yet-unei<plall'led, but I would s<Jgg&Sl lha
gravitat ional lields play e large pari, and alot
that lhe S<Jrl rtsett IS 11 some way "mOOuIeled
by planetary inlluences, 1M producing Ilare!
and QItler phenomena that are known l<I aflec
radiopropagation on earth. tt you consider ll1a
the sun and lIS planets may lead as ftuid~.(

masses rather lhiln $oIids to gravrlat>onal "p.I
01 <:is\ofIiofI, plus the IacI hI most rJ ee plIn
ets have elecllomagnetlC Ileids thal inl8lK
with the ",.,., fields, _ can begfl to _ tha

here arecomc*;ated . ... idI<Ias taU'lg plIoe
The ear'lh is actuaIy COl"lSideIed 10 be wrttw
the soIaf5llhele and Ihe sun's electrons Iflf
pholOllS reach llUr plane( in aboul '"<1"1 min
Illes, wftIe Ihe 1Ir!l" and heavier partcles !llI<.
lrom __ 1'Iou!lI1O •~ ofdays to reecI
us. These arecaplured by the ear'lII Smagnel~

Ileid and concentrated towan:! our North ani
South Poles, and we ell upelience the results.

By the way. in case you're interested, ffl

have TWO fun moons in secremoec one 01
the 1st and the other on the 30th. The aulum
nal equinox is on September 23rd at 00 hour.
and 22 minutes. iust in case you wanted I,
know. See you nell monlIl. Ii
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Sepll/l'fltlef shcUd be the firs! realty GOOD
month lor propegatx;KI in SlMlra/ monIt1s. YClU
may elpeel 10 hod more "Go<:x1'" (G) days this
month than ~su.e l. One -easco. of eou~ e, is
the a~tumne l eQuinox, which brings e Q ~al

length days and nights and-usually--Fa,,- (F)
and -Fair·Good- (F·G) conditions lor many
days during the monlh. D-Iayer absorption is
down. mearnng that you can lind decent dar­
time COI'Id lbons on 30 and 40 meters. and the
stomt systems and SIalic 01 summe< haW! be­
gu"l tosubida. On the hlgher bands aboYe 30
meters there .. be ~e good OX ~IO/IS

lrom dawn to suraseI (and beyord tOi 20 me­
ter1l) on the clays marl<ed Good (G ) and also
Good-to-FaIr (G-F) and Fall-Io-Good (F-G)
days. look tor $hOff sk(l, tong skip IJ'ld OX on
tt>e .th IhrOugh 9th, 12th tlwough 15th. 18th
throl.q'I21Sl, n the 29lh lWld 3QIh. The ody
Poor days (P) e>peded are the 22nd throIq1
the 26th. Aepeel Eigtty and 160 me1er1l MI
start to become uselul agaIn Irom eve",ng
Jhroul1l very early momng hours . and OX op­
porIuMoes should abOI.nd, as wei as propaga­
tion across the USA W1lh short. medIum and
long $kIp available. Remember lllat we are re­
ally slidlrlg down toward the nadir of the
sunspol cycte. and mattne higher HF bands
\'<i ll beg in to sufler when compared to the hey·
days ol four and lIve years ago. However, one
good thing to Ihlnk aIloUt is that me30, 40, 80
and t80 meter bafl(ls .... really come If'IIO
their own -.tIen aI 01 /I'Ie t-gheI ones are""_ .

ThIs month I want 10 talk aboul the
meIhod 01 using pIa1elary aligr iTOIl ~ as ,
baSIS tor Iorecastllg iollClSlA ""IC PfW8!lll"
bon. Qcea$l()(laty you wiI hod some of
my eommeo ~s on !In Sl.tl;ecl: apperldlKl
10 1he fflCIf1W1 report. Thos month I'd Ioke
10 (JJOle lrom • book by Ivan Sanderton
called Invtlligatmg Ihe Unupl~in'd,

PrardJee-Hall, 1972, page 130:
"A lew years ago, the Uf'lfted Stales

government gave a $Ix-figure granllO one
of tt>e large< commert:ial complexes spe.
cialiZifl\l in electric, elect ro·magnetlC and
relaled lechnologies 10 stooy, over a peri·
od ot three years, lhe possibility llfld va·
lidity 01 suggeslioflS that the 1l·112·year
sunspot cjl(le might be C1) rreialed wllh
and thus responsible lor erratic and
anomalous radio j:llopagalion 0f1 earth.
When the tecllnologosts' repo1t was sib­
mltled. bolh ollociaidom and (lI1hl;ldox SCI­
encedom received a conSIderable jolt.
The ~ncinQs were 10 the &Ilea that, wille
such anomalies on earth did appeal to
show preOoctaOIe 1'hytIYns. these did nol
seem toCOIl ode so much Wll!l the detect­
ed solar per>ocllClty bui ralher Wl/l'l the
moMmSI'lfS d #Ie pIalels. Jh/lIf corptC"
lions lITId opposilioos and so forIh. The -
consensus was thiJlthe elIects we.-e pIO­

<t.Jced by gravity rather than electromllt

David Cassidy N1GPH
people to the joy and freedom of Ilight.
The Iheory being thai once enthralled by
ftying. lhese kids wi! !TO"" up to be at the
leasl favorably dipos.ed to gene/al avia­
tion, and al best lhey will go on to get lheir
pllot certilicate and join the rest of us. It is
an absolutely bri lliant program In its sen­
pliCil y, and" is something we rems should
think about.

tat's assume tnet about 50% 01 the
rams on tile FCC roles are alive and ac­
tive. That's about 300,000 people. If each
one 01 us WCUd pledge to introduce four
youngsters to amateur radio in the next
seven years, that would be 1.2 million
kids! II cny a small percentage of those
kids became inleresled and ticellsed. we
WOIAd at least keep our numbers slable
and we ffiI!t1t even gain a lew.

rmnot lallmg a.bl::U SliCking a couple
01 kids in Ihe corner of your shack to
watch you check into the local Old
Geezers' Nel. rrn talk ing about excee­
ment' Asslgl someone in yOU! club to be
the Kids Coordinator for nell Field Day.
Gel the kids involved selbng up, camping
out and making contacts. How about ev­
ery club in me U.S. having a scrccr that
they "adopt"? Club members could coiate
or buy lhe equipment (what eeuer way to
spend the ootIee kitty than 10 ensure the
Iuture 01 amateur radio?), set up a shack.
teach after-school liCenSing cesses. and a
whole lot more. I dor" think I've seen a
club In :zo years thaI didnl have a hirfI
percenlage 01 retired members. so getting
school-hcx.lrs help shWclnl be a problem.

Forget about CW nets and SSB rag­
chewing. Get Ihe kids involved in ATV
(~ tlamg t'igh schools an oYer the
cot.r1try, each wilfl \heir 0Wfl ATV setup, all
sending tapes and programs back and
lorth to each other). Make sure you get
computers and packel involved. Remem­
ber. Ihese kids arenl lacinated by radio
the way you were in 1948 when it was still
a new and evolving technology. That
doesn't mean there's no room for the tried
and true. How about everyone in the dub
kidOOg in :zo bucks and buying a~'

dozen cheap leceiver kifS? Get the kids
slinging Solder' Once they hear voices
coming out 01 sometting !hey buiI, you"
have them hooked'

canl swing the 20 buc:ll.s1 How about
~ them bUld a $impIe directional an­
tenna and setting up Saturday morning
loxhunts? Ten or 20 kids running around
the local par1l. all IIyOg 10 lind a W1dl 01
transmitters-sure beats the heck out 01
salurday morning tartooos or clearW'og out
lhe gutters.

There are hundreds oIfacinaling areas
of amateur radio. All we....e gal 10 do is fig­
ureout a way to present it to youngsters in
a way that will gel them exci led. 0 1
course, before you can hook ttlem you've
gOI 10 bait the hook. and that's exactly
what the EAA. is doing lor general avia·

"".The EM, AOPA (Aircraft Owners & Pi-
lois Association) and a lew srnaIer groups
are wOlking hard 10 save general and
spoil aviation. ThaI's the big lSinerence.
These organizations are responsive to
Iheir constituents . What have we gOI?
We've got one orgaiWzalion thai is run by
the very people and allJludes thaI are the
prOOlem, not the solution. We canl wail
lor lhe ARRl to help us, Ioll<.s (thou!jl lhey
are the logical choice lor \tie organizers of
such a program}. We're gOng to have 10
do this ourselves. iii

NOlIII' thaI we\<e aI had the chance 10
pat ourselves on !he bact abolA !he sue·
cess of !he new TedV1ician Class license.
~·s time 10 get back 10 reality. And, what is
reality? Reality is thai we still haven't
changed our demographics muctl. Sure.
we 've added a gazillion new hams. and lor
the most panther are a credit to the Ama­
teur Radio Service. but our median age is
shUcloser 10 Social Secunty than high
school grawalion.

rYe discussed this problem allenglh in
this space. I've received lois of mail sup.
porting my position that your average
JOhn a . Ham doesn " want any more
young~ nvotved in this hobby. even
lhoogh Withwl Ihem WI future is lenIalive
al best. l Uckily. I've receIVed an equal
amour( of mai from dubs who are active­
ly reenmng 'fCU19SIefS. I even heard from
a dOOmembef who isgoing 10 nominate a
15-yeaf.acl fO( d ub presidefII al the next
eledion. I hereby oller this young man's
candidacy the finn~ 01 this maqa­
me.

So. we've added a whole bunch of new
hams. but we're slill no benet off than we
were three years ago, In teet. with the avo
erage age of a ham some where in the
mid·fitlies. and wiltl our demcqraptuc 01
overweight smokers who are at a higtler
risk lor cancer Itlan me population at
large, l"d be wiling 10 bel illal we havenl
even made up for our mortality rate (re­
member tbat with the change 10 a 1G-year
renewal period, it is impossllle 10 get an
accurate count of actual 1K:enSee$). The
problem still exisls, so what do we do
a~ it?

The world of general aviation is very
similar 10 amaleur radio. Any 01 you in­
volved with aviatiOn know that the runbef
01 private pilots isnl inereasing. Wrttl Ihe
lack 01fresh blood, it gels lougtler and
tougtler 10 light ttle rather sizable contin­
gent 01 lolks wtlo leel l tlal only Ihe govern·
menl and the aiMines stlould be allowed
into 100 skies. l ocal airports are closing al
about the same rate as Illal at whiCh we
losl our tligh sctlool amateur radiO club
nelwork back in Ihe '60s and '7OS. Of
course. the lad: tllallhe tocaI airport is the
financial lifeline for a small community
doesnl persuade those who WCUd ra!her
see cooOOs or anolher shoppil '9 mal i'I its
plac:e . By the time the financial impact 01
dosing \he local airport is felt, C"s 100 late.
WrttW the irOJstry and jol)S that are sup"

parled by the exisleooe 01 a local airport, it
is not long belore Ihe community tan't
StQX>I1the retailers in thaf new mal. and
lhe fown ends up wiltl a vacant shopping
mal where an airport IJ5ed 10 be. Our fight
for spectrum is very similar 10 general avi­
ation·s fight to keep ttle skies free. The on­
ly diffe rence is ttlat general aviahon is do­
ing somelhing aboutttle problem.

Recenily. ttle EAA (Experimenfal Air­
crafl Association, an olganizati on of
hornebJiR aircraft enthusiasls and one 01
the major organizations representing the
average Joe Pilot) began what they e:atI
the Young Eagles Program. The premise
is snJpIe. tlJlthe oonsequences cWd be
Ihe saving 01 an entire industry_The
Yoong Ea~ f>rl:9"arn has set a goal 01
giving 1 milion chb"en the dlance to lake
a nCIe 11 a smaI pl8Ie by the year 2000.
l ocal EAA chapters and other pil ot
groups, wooing formally with "Aviation
Oay" at their local airports, as wet as in­
formally willl \tie young kid who hangs out
al the airport fence, are introducing young
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Talk about a great deal. Get a cash discount
on the world's most talked about radios.

The Savings Start Here

AOOllfSS

KENWOOO COMMUNICATIONSCORPORATlO~

Amateur Radio ProductsGroup
P.O. Box 22745, 2201 E. DominguezStreet
l ong Beach, California 90801 -5745
CCoowioh11993 Kenwood COmmunlClJllOOS Co.-poI'lIIioo
All ,.gntireseMld

93AA"""

Please check model purchased & discount
_ TS-950SDX $100 011 _ ThH J 2A $ 30 011
_ TS-850S· $ 50 011 _ TM-742A $ 30 olt
_ TS-450S· $ 50011 _ 1ll-28/4&\$ 20 011
_ TM-241A $ 200U _ TH-78A s20 off

' With or withoul runer

Coullon offer valid in USAonly; voidwhere
prohibited. This coupon has no cashvalue.
Coupon must be filled out by customer and
accompanied by copy 01 sales receipt to be
valid. Not valid Wilh any other offers or
discounts. Couponoffer valid between
Aullust1 and September 30, 1993 only.

Full duplex cross-band operation -CTCSS encode/decode bui lt­
in-Alpha numeric display and message paging-Wideband receiver
050 memory channels - Sliding keyboard cover and illurrunated keypad

All-band HF t ransceiver with general coverage receiver. 100
watts-Wonderfully easyto use , yet high-performance package
-filter options for superb receiver performance

2m, 50 wattl70cm,35 watt modular FM transceiver-t 01
memory channels for each bane-cress encode built-in-Wideband
receiver-nptlcnal modules for 28, 50, 220, or 1200 MHz·Rem01e-mountable
front panel

Wide band receiver coverage- CTCSS encode built-in-Three
power settings: 5. 10. and 50 W.-zo full -function memory channels
store everything you need -Multiple scanning functions

All-band HF transceiver with general coverage receiver, 100
watts-sss slope tuning, CW variable pitch and reverse
control, IFnotch, 1-Hz tine tuning functi on - Superb receiver
sensitivity andextremely quiet noise noor-sss HIGHBOOST
function 10 bust through the pile-ups-Filler options for both first and second
IF secnens-Bunt-m CW memory keyer (DRU-2 voicekeyer optiorlal)

50watts on 2m, 35 watts on 70cm- Wide coverage
receiver-CTCSS encode built-in , decode optional-50 memory
channels-Unique s-meter squelch-Remote controllable via DlMF

An industry first! 50-volt, MOS FET final amplifier and OSP for
superior linearity. 150 watts output-All-band HFtransceiver
with general coverage receiver·Switchable AGe, selectable IFfillers
with memory. dual-mode noise blankers. IF notch tnter. CW reverse mode.
CW pitch, SSB slope tuning, IFand AF variable bandwidth tuning
-aunt-m CWmemory keyer (DRU-2 voice keyer optional)

TH-2BA: -zm pocket HT, 2.5 watts output -Sub-recelver for
70Cm band· Alpha numeric display and message paging ·CleSS encodeJ
decodebuitl-in-Wide band receiver-40 memory channels
·TH-4BA:Similar to fhe TH-2BA, but covers the 440 MHzband,
and has a 2 meter receiver

TS-950SDX

CITY STATE ZIP

To OIIf ClIStomel'$; Present Ihis com pleted coupon at lilt Ii..... ot P'Ufchase 10 roor
aulhorilecl Kenwood Amateur RadIO dealef \t.rf your drscoont. This coupon IIliIY be
used Of'lly tor lhe kenwood models iisted here, /of the approp~a te diSOOlJnI
indicated, This coupon isnot \IOOd lor cash. Otter good omy at alJlhorired dealers.
To auttlOnud kenwood ceeers Ind icatethe radio purchased and discount
amount send this coupon, alo~ with acopy ol lheSil IM reU ipt, 10 klInwood
Communications Corp
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