


Step.l Choose Your Bands!
CJ Single Band: 2 \felers
Today'l lMt~ bIhi!he besl pUa rlll_
iiams 10 mecf oIcI IwKh.. Ieam ! ood opemml
procedum. Very frimdty, rhoul.allds Of open
~ & aulOplll."!les nny... tere, GleaI for 001
oIT-lhe-road help. ero' ided, though. e<proally ill
cines. Single-band mobile is easy to team'" use.
~o-Code frieodl~ !

~I ultiple Band:
. 1 l'eterI~IIH,
The IWO moM populir FM biJl,;b. A"lttlura!"mi.\ or
high ilClivlly '" specIal glOllp ,hannel. , uns is
becoming the amateurs favorite mobile rig , [n,lonl
COlIuol ofeilhef bm:I. and you can~ upyoor~laliOl\

as I CIU:I>band full4ple , It'pealeJ. G*""IYinto
J1h1l'Ud opm1JlIg .pltml _aibble 00 ~M

-l llleter11101IH,
FoI' !he lIllCOOveoIional lhil combines !he moM
popuLu '" the leas! crowded bandr.. Giveseccess to
the people & servces 00 2M. plus tile privacy '"
open <pact of220.plu, the advill1lagesof tekpllone
like lkapkl ing. VallIable ....'hcrt privacy iJ. Cl.'IlCmI.

-l l lOIIH ,
Filirly quiet !eM CfO'Aodcd m. 440. ",'iIlI a1roosl
half .. INDy rrpeatm mel !he same hip:1CdI

~~'¥~--:::=~
young.\lm. kbI for h3m family. since allc~
haye voice privi lege:< on 220, ~o-Code frimdl y!

• • l\l'~\lHllIJGH,
Ifyou Ir.cmI bItathe I3dio. tbr<.c JIt the binds for
you! They gr.eyoo the 1C1ivity. the clJlIlIIdabi hty
and tile novelty. Particularly useful f()l" advanced
hams who wOll in the city and live in the 'Ilburbs,

• I.l GH,
Radili ! 111:'6 /'roItier fur Iwn pioJleen. Sbl.Wl
tIIlII l \{Oflllr'4JOin~open.billpaxlAInblli
~ elevMOR .l lllidetp_id pnp. E.w:11
cities. Cl)'suIebr~ SlplsCiWI be."..
for diUla:. ~umbn of~~in.8
than any oeher band,

• ..JI ~lultiBand
"'-dest ~1eCtiOlI ofall: SWI " lIh l \ll-WO. AlkI
No-Code SkYWI\e privilegell. Add 10M for
and Tech-Pl us privileges. Add I ,2GHl f()l" the ~

If yoo'n a shOl1'lme buff. add scanning and
Addilioo.al capacily sold !, 1dd~ mOOu~

200

." 440 1200 MH,
.... MH, 11 .2 GH,)

~~---220----
MH' ..

400 600 800 1000 1200

, -::S;.:o:.tep.2 Choose Your Radio!
IC-28H 2 Meters IC-228H 2 Meters IC-229H 2 Meters

Ideal saner rig. "5-Wsingle band, 21mem
ories.lCD di~y_ Receives :\OAAl\\'X

Same as IC-28, wIcolor display, more
skip & scan teaures & pricrity .....atch.

Even more features - automatic dialing.
50W po.....er. uluacornpact case.

IC-449H 440MHz IC·38A 220MHz IC-1201 1.2 GHz

. - .
J!!EII ' "'
-;;..- ---- -

35WUHFtransceiver, 20 memories,
scanning. optiunal autodia1.

--- - - - - ,

Same a\ IC-28H. with 22O's privacy. 25W
& 21memory channels.

·, 0~ .) .,..~ 1=-=
. _ 1 .-....- . - - - - ~ -.- '.

A natura! for the city. Penetrates structures.
lOW output. 20 memories & priority .....atch,

IC-3230AlH 2 Meter/440 MHz IC-2410AlH 2 Meter/440MHz IC-2330AlH 2 Meter/220 Mt

--, : - {~:, •.,._ "~C'_ ' • ..j, - '-- - ,-- - .-. - - ,

One touch cootrol coIor<Odtd control !>..
25/45W outpul. simultaneous recepdoe,
crossbard repeat, 15 memories/band.

Same functioll'l as IC-3230. plus Par3Wateh
for receiving 2signals 00 same 00nd
simultaneously.

~ ,
\~", .~ '

I ~--.", I

----~_. . I
\ lw j'qXIlar & Ieasl used bards combined.
One-touch coo!rol. 36 mernories.'band
variable power output. hi-res display.

Free
Brochure

O
Hotline:
I(;()M Atrer'ca. rc, 2300 11b!tl A...e N_L BeIawe_WA 9!lXl4
,...."... • • ''' . u:,od '" <:I'Il>'\ilIO ......... ..-,. ..~.., .... cou """" .... ..........._ ..~",,~......._ ......-.g_...-... w #n

,_--:S~tep.3 Choose ICOM!
1-206-450-6088WOOd's only 6-band mobile amateur radio. 2M/4-W\ lHl

standard. Option.al 220\ IHz. 1.2G1h, 10.\1. 6\f. 2\1-5S8.
or wideOOnd receiver.

IC·901 Modular MultiBand



Terms: Shipplnglhanojing charges U-S, & Canada 5% ($5 min., $10 max) oeers add I S%. Fl residents add 6% talc
COO lee $5. VISA. MC. Dtscover acx:epled. Prices & soeotcatcos subject 10 change WlIt10ut rcece Of obIigaltOn.
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In Stock.•.Same Day Shipment
Frequency Counter'S SPfQ4L
13 50 1-1:DJ f..1HZ

3 gae urnes. quaIitv &. eaJI U I ry
10HZ-35CO MHZ
Extreme"" Wl(~ 1 freQu+!ncy range
!noc shown) 1-1 5CO MHZ
I...IInl t.gl~ BIr G'fIPh
1-32CO~
I...IInl high Sol!IIl6lWt)'. BIr Graph 249~

New ATH""Series
Am1S ' ·15CO M HZ. ATH 199~
A1H-30 1-2EDJ N1HZ. ATH, ONESHOT 259 ¢
HST·15 HG-i STAB TD<O fact. inst. 0Jt.I0n' • .-«"

0.2 PPM accu:acy 100 ).C~ ._ .....
A cc;.s0 Case lor all models
B T~O 1i i S::ope eN:: anterWla
c TA-So-L Teles :>-,:eeInN artEnla
c RO-150 150 MHZ ruboe- duck
E R0-2750 27-50 MHZ ruobe- duck
F RCJ.800 eoo MHZ rubber duck
G M-207·1C Interlace cable to- f./I'J-.207
H 11110 20J MHZ, h . 10. probe
J lP22 Lo-Pass. audIO usage probe
K CJC.10 Direct, 50 CJ-lM probe

ALL
FREQUENCY
COUNTERS

PRICEOWITH
NI-eADs&

ACADAPTOR

ATH T'" Series feawres include:
• Easy to use - simple controls
• Ultra fast response time -

BaJJb faster
• Extra bnght LED digits
. 3-5 hour battery operation
• Automatic clean dropout
• Macmaed sensitivity, < 1mv typical
. 4 GI-IZ signal strength Bar Graph
• 2 ranges - 6 fast gate times
• 9-12V auto-polarity power jack
• StarCab JM aluminum cabinet

Say goodbye to
random counting &
false readings with
the ATHTMSeries

Auto Trigger & Hold
now, for the first time, available on
inexpensive, portable counters with
our new A7H TM Series. This feature is
the most significant improvement ever
made to the pocket sized counters!
It allows '"HandS Free" operation to
automatically read & hold a signal as
quick as 80 ms or 8% of a second.

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

The ONE-5HOT ATH TN feature is
standard on the ATH-30. Using
controls and indicators on top 01the
unit, it will hold the first reading until
manually reset. (The ONE-SHOT
feature is a S40 option on the ATH -15.)

STARTEK INTERNAnoNAI. INC.

398 HE 38th si, Ft Lauderdale, Fl33334



SI595.00
MODILSA1OOOA

2 MHZ TO 1000 MH

ONE FULL YEA
WARRANTY

LCD CElmR I'REQU-j
OPIlONAL

SEE~6BELOW

$450.00 $300.00 ,..
$3'0.00 $2'0.00 c::
$400.00 $275.00

·CHKK SECURITY TRANS. AND U(IIVEU

-IVAWATt AU IF BASED SYSTIMS

-MARINE, AIRClAeT, HAM RADIO SERVICI!

F~. You-=. rrc we maw out "'I"" If will be UIed to
service an:;! test all tn- of RF based J)'teIIQ, not j\Ul
Cable and Satellite TV II)'llteJnll , like the other low COliI

-IMI III TESTING

-TV-RADIO BROADCAST MAINTANCI

·CHECK IF CAIW. II AMPS & Rf SYSTEMS

lOfAL PLElCABIUl"Y:
We do I1lX ~!be Redution B.W. am frcqucn.:y
~ width (dispmion), like all the adler low co-.

~ Opt.3 +\. 5KHZ NARROW BAND FILTER UTI!NDS LOW fREQ. RANGl TO 200kHZ ALL MODELS.
~ QPt.5 l000MHZ BUILT·IN TRACKING GENERATOR 60dB DYNAMIC ....NGE OUTPUT.

opt.6 CENTER fREQUENCY DISPLAY\ISOOMHZ fUU RJNCTION 10 DIGIT fREQUENCY COUNTER.

ratio Analyzen on the market today. You will have Analyzcn listed below. The rrc SA Series units listed below. By the way maybe we shouldn't
to lpend over $10,(00.00 to find an Analyzer wilh Analyzen give you fun conlrol over the Rca. BaJXI call those other units low cost at $2900.00 TO
the arne tc(aJ f1exability cue of openrion and Width & Frcq. Span width corilinations. Y OO CllD $3500.00. Maybe only the rrc SA Series~m
electrical pcrf~ of the rrc mokcl SA6OOA, coruoI the Vertical poIitioo the Bueline clipper and Analyun qualify for the low will clulifiUlKln. Well
SAUXX>A &; the all New SAI800A Analyzen . Sweep Speed, we also provide • fully "jIJI~ Vilko we will jU!l let you decide for your aelf.

COMPARE & SAVE: ITC=TOTAL FLEXA8IL1TY+PERFORMANCE & QUALITY
~MfG. MODEL SUGGESTID PUQUI!NCY ON SENSlTtvY FUQUlNCY MAX. mc....... ...." ItAN", seWN DISPlAY 'INI ...e, """. SWEEP SPAN

DYNAMIC USOWTION FRiQ LINE HORL PEED AT 10H
TUN' CLIPPER CONTS. CONT. B

ITC ...... $1295.00 I - 60QMHZ SOdB -IIOdBm 10HZ· YES YES YES YES 50(lMHZ·

ITC 5A1000 $1595.00 I - 100QMHZ SOdB -lIOdBm 10HZ· YES YES YES YES SOOMHZ· ·

ITC SAl 800 $1895.00 1 - IIOOMHZ SOdB -lIOdBm 10HZ· YES YES YES YES 5oeMHZ··

U .. 2610 $2"5.00 I· rOOOMHz 7_ ........ 'MHZ NO NO NO NO >MHZ

PIlOTrcK P-TB02 $3500.00 I. lOOOMHZ 7adB ........ 'MHZ NO NO NO NO 2MHZ

A VCOM ....... $21195.00 2 · lOOOMHZ 60dB -9$dBm 'OOKHZ YES NO YES YES >MHZ

NOlO; • &Id Opt. 6 ""' ........ fr, ) dipoI ...scu. Opt.6 iI aD. 10. 10 dip IlD>IofHZ MIld &kn:F~ ee.-t~ I MY liliMici.Jl:t . Nolo: - f« + 1_ SKHZ N....,.. 8on:I ~. odd0pt.3 ... ....
InCot tign lOr <Jlho, ' .. ,,_.... t.... '- ..1DO:l fona ........ ......r- ... m:I opoo. oftoo• • rrc dooo D:It tr.D '"I ' Tt)' tor OD) ""'hOd~ iI.l _r appear 011 Olbor _____ 4ol&--'

Opt.l 50 MHZ MARKI!R GENI!RATOR CAU FOR INTRODUCTORY OFFER $200.00 VALUE LIST NET

-TWO-WAY RADIO SlaVlC1

-TUNE CAVATlIS, FILTERS, DUPUXIU

-CATV, MATV, SATlWTE SERVICE

1lDl UL11MA.1B LOW COST SPBCJ1lUM AN.ALY7llR:
ThatJ a bold Dlemett but the rrc SA Series
Spc.:ttum Analyzcn an: the belt pcrfOl'lDl\n:;;C to price

TO ORDER OR FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CAll 800-232· 351
All. PRICES AND SPECIflCATIONS ARE SUBJECT TO CHANGE WIllI01IT NOTICE OR OBliGATION. MIC. VISA, AE. DISCOVER, CHECK , MONEY ORDER OK.

PRICES FOB NEWPORT BEACH (USA). CA Rl!SIDENTS PlJ'A'lE ADD SALES TAX . DEALER INQUIRES WEl..COME.

Distributed By Navtec 1303 Avocada Ave. , Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-~

CIRC LE 112. ON READER SERVICE CARD



ManncfIptIc~ .. the form of ....... ipts _ 0rawiflQa:~or phaIograp/'ll .... ..1000 F. and ...
be COII 't..eel lor ~ t.le p''bk'........ We '*' '. 110 ~bM)' foIloM or~ k> any INII .
PIeon& _bile a aemped....·eddr. ! I ! ~ .." al0J/8 -..tl udl ..Ill, ion. Payrnenl lor the ... of Mf'f ,,,1&0loI.
eel~ wiI be l'*le upon 1M'~' cn:-. I< premium wi! be peId lor _pled artieIee!Nlt IIwe been ~O'l
1llectr0l'licl0"" ~Serveppn 70310.775 or lrotCI MlWI -""OEPUB· 01 GEnie add<ea ' '''''G73''1or on fMIc .. an
I B~l* ASCII I,.. yO\! eM"" oonIact U1I" _13 BBS .. l603} t24-9343. 300 or 1200 baud, , da'
bitS, 110 pemy. _ ItOP boll. 1<1 contrlbutiotls IlhouIcI be clirecleel 10 the 73 edCorial all-. 'How 10 Wr•• lor 73'
gild bIe 11_ .-qlletll. US cmz_ incIucIe theiI Sociel SecMIy number lOIiIh b<Nlteel
manuscripts.
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Eurekall'ye Got Itl

NEVER SA Y DIE
Wayne Green W2NSDjl

people have written about the same
Unless yo ur snort- term memo ry phenomenon. II apparently has some-

svsrem has been snort-cncurtee by Ih lng to do with ne~liYl ions . They
Alzheime(s, you should recall my nave a p ositive effact. I've thoughl
grouSing about th l road blocks our a/)OIJI plJlting in . negative ion genera-
stuplcl simplex communications sr,r 101'. bUI: one shower a clay is al "'1 em-
tern presents 10 those lew of us I'l ler· ployees can harde.
ested I'l even aneflllllng to talk aboul The PfOblem we need 10 sollie with
more than the weather or .... endless simpleX operation is the blocking 01
recitation 01 our rig model and sertaI OUf receivers by our transmitter. No,
nulTtler. we donl have 10 deslgn new reeevers

SifT'pIeJ . . • where we have to talk which can unblock in a rricroseeond.
one at a l ime. Wh8f8 the other chap we can do just l ine with the receive",
prattles on eodIessly. repealing every- were using right now. And no, I'm not
Ihing ttl ree l imes ... only ' , verylhl'lg" talkrlg about l ransmlting on one end
turns 0lIl10 be more like nolhl'ig And (li ttle band and Isil oing on me other.
wtlere ltlere', no way 10 bleak in and For most of us that .....oold still zap oor
lell him "8fIough already." 01' even In- receivers. Crossband? Well , almost.
terject an ilh-huh- now and lhen. Wei, No..... , if yo u'll slop trying to second-
.....e·d sure save a bundle on telephone guess me and le1 me explain ...
calls if lhey coeo that .....ay. one easy .....ay to be able to listen

OJplex here a person can en- on your o.....n Irequency .....hlle you 're
ler into an aclual conversal ion. It's no transmming Is 10 separate your trans-
wonder we hams tend 10 talk aboul mater and receiver by a mUe or Iwo .
nothing over meair, We start out in Iile Did that light up anylhing lor you, or tSo
learning to talk using two-.....ay Instanla- I have 10 go Into tile I1etall? let's pI'&-
necus communications, We even have tend that you have a ham Irlend a cou-
the advantage 01being able to see the pie mles a.....ay. It could happen. And
other person, which makes the use at ret's just Imagine that you might be
hand gestures and body language en- able to work cut a deal with him so
ler Inlo Ihe communlcallon process. thai the two at you could operate at

There Willi an entertaining squib on dlnerenl times and use each other's
one oI lhe recent TV magazlle shows rigs. All you need Is eftller a telephone
showing people an imatedly talldng on link, which isn't expensive, or a UHF
lelephones In slreet phone booths. link, which also Isn't expensive . My
There was a great waving of hands choice would be 10 GHz for the link.
and eV811 arms as ttley lalked. Weve got 500 megahertz 14' there 5.'

Wol , it s going to be a.....hile belore ling totalty unused . .. a sure r~ lor
.....e·re able to organize duplex ham TV, .5 loss , • the FCC ever gets short 01
bandwldfh IlmIfatlons being whal lhay Irequencl&s
are, butI've thoughl: 01 a way _ can 10 GHz transmine~ are a cinch to
qulddy gat going wlh d~x conlads make. And all II laJc.es is about a tenth
on our HF bands. Imagine being able wan to work anywhere you can see. A
to hold an adual convlH'Sallon wllh a 1_ years back WA1KPS mocked I~

DX operalor on 15 or 20m! gather a pH" 01 10 GHz transoeilfelS in
. '5 !hose conlounded shoWeIS thai boxes about haJf the size 01 a halt-gal-

do 110 me. IU I say. Ive been ~s- Ion mllk carlon . The antenna was a
Ing about this Situation, aslUlg you for smaI hom corr*lg out one Side. WIth
a soIuIion. So, thent I was in Dayton, lhasa we racked 14' a seven-slate ron-
on Iha momlng 01 the opening ol lhe laC' recoro. I worked him In seven dlI·
HarrNentlon, I~ a shower. Bam! II lerent states and Chuck worked New
hit me! Of course, the answer is sm- Harrllshire seven lines.
pie . With a radio or telephone link we

Most 01 my reaJty ingenious Ideas can " venl rlloqu iZe"' our voices by a
come 10 me In !he shower. My errpoy- mile or five and thus be al:Me to listen
ees cmge when I come 11 10 work and on our 0\lVI\ frequency willie we tal>. 01'
say. "Hey, whie I was taking a shower any ol her I requency, II we want to
Ih is morning •••• They know this work splil-channel . 01 course. II you
probably means we're about 10 starl a both wanl to operate at the same nme
new business. Eyes roll. A 101 01alher then you'" have 10 go back 10 s1rf1)1ex
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until the urge paSMS. 1'1 bel that 0fIC&

you get used to d~x, going back to
sirTlllex will be worse than walching
TV on a sma! black and wille set wlh
a rWlbII-ear antenna.

Yes, I know ••• bolh ends ol any
contacIs Wi! have to be set up wlh I'&
mole transmitting 10 make this work.
So, we" have 10 stan setting up some
special Irequencles for duplex pl~

neers 10 meet 1m open for sugges
tions. 14.313? Sure, why nol. No one
is uSing thai lrequency rlghl now. h 5
aboul t ime wa put II to construct ive
use , We cou ld Slal1 In t he 1.,300
1• .320 kHz part oIlhe band and grad
ually expand. When SSB f irst got 00
Ing • was star1ed at me lop end 0120m
and gradually moved on down Ihe
band, squeezing out AM unlil ft was al

""'e .
We're already seeing some sophls-

ucetec devices lor remotely tuning our
Iransmillers and even swinging our
beams. II we can get duplex «rtc ac
lion we" see a 101 more otthese magI
cally appearing In our ad pages as en
Irepreneurs get tnt c t he b usines s .
Evantually we 'll start seeing remote
conlro l c ircuit s built in to ou r
transceivers.

You say Ih ls must be lUegal? Go
soak you r head! With sideband we
have no carrier, so when we're listen
Ing we're not transmlfling. This Is par
fectly legal.

Please leI me know when you get
sal up lor dupleX so I can pass along
the n8W$ In 73, Ihus encouraging at....
ers 10 gel 011 their fat bulls and get set
14' so they can laic with you.

The downside al all this is thal aner
all Ihese yealS ol having never said
anything 01 slgnlicance elurlng a con
lad, are you going to be able to acfuaJ.
tv talt wlh people? Can you hacll.ltIat?
This may take some gerung used 10.

RemOlely controlling Ihe I1g Is a
snap. OYer 20 years ago t hooked up
a !pare Standan:! RadiO 2m repeater
10 my 20m rig so I could operale II
Irom anywhere In town. I .....as in lO
morning mounlaln climbs up Pack
Mona dno ck moun la in , so I'd lake
along my little HT and talk wlh 20m
tIpS d around lhe work! wllile I got my
lSaJly axerclse, II sure look the bore
dom auf of the walk, Then I took the
repeater over and set • up in Arrman
as.N73 •.. and IelIII there , along with

a suitcase full 01 HTs. I remeeeer say
Ing !}God-bye 10 King Hussein via Ihe
repeater as I was boaraing lhe plane
heading for Cairo and then home.

So, once treed Irom lhe tyranny 01
simplex. .....hat are you go ing to tal k
about? Your rig? The weather? Cock·
tail party chit-chal? Can you stick 10
somelhing you adually know about or
are you going to gel 011 into deep wa
ter wilh things where you have 10 SIb
stilule inlul ion and bellet for thought?
There s a lot ol thai going around.

The Biggest Change Since
Repeaters

II's about lime we got somelhlng
new going. In the Iate SOs we got g0

Ing with sideband. In 1969 we started
wlh repeaters, whiCh by 1973 became
the Iargesl actHI)I In lhe hobby. In the
19805 we got interested in packet, but
this hasrfl been the grabber we had
wlh siDeband and ropealelS . Perhaps
in the '90s we can make duplex our
new piooeemg etrorl .

I can see c.tWs sening up HF trwls
millers at their repeater sites so club
mermers can access the sySl:em and
lake advantage of the Sile and lhe 0 .
lance lrom lheir home op8ralng posl
l ion. I've gol a greal harnshack Ioca
lion In Hancock (NH), ~lete wlh a
lower and beam. I'd love 10 gel • sal:

up so an yone able t o access Ihe
W2NSDJ1 repealer could use thls as a
remote transml1er. I even have a re
peater aI set up .....e could use for lhe
project. Wlh some 01 today's rigs we
should be able 10 remolely change
bands, lune any frequency, and swing
Ihe beam. We mighl even figure oul
how 10 allow several ops 10 use ft $I

munaneously so mree or lour could
Chat wllh Soulh Al rlca jusl like they
.....ere all in Ihe same room.

II you like the idea and try It out,
Ihls Is an Invllation to .....rite aboul lt, I'd
like 10 see artIcles on conlrol syslems
and reviews 01 any applicable com
mercial crceucts. 73 helped sideband
grow in me ·60s. II helped repeaters
g row in the '70s , We eve n helped
packet in Ihe '80s. Can we do n again
with duplex? I think this could be the
grealest thing thai ever happened 10
amaleur radio.

l! any manulaclurers are Interested
in working ..... ith us on Ihis projecl I'd
~ ke to hear lrom lhem, Once we have
something going I' ll be devol lng a
good deal of space in 73 to lhe pro;ec1 .
This wil also gr"e us somelhlng eXel
ing 10 lei the general publiC. Yes, II
be doing videos and getting them on
TV stations wherever possble.

II we 're going to keep ou r bands
.....eva go! to 00 a wtloIe k:J( more than
weve been doing to tlOId our franchise.
We need 10 l igJre out how to attrac1
youngsters by the mlllons , not by the
dozens. We need 10 sell amateur radio
and school radio clubs as a way l or
America 10 build Ihe hlgh-Iech work.
force iI. must have to corTl'lte In Ihe
world ol 2000 and 2020. The las! thing
we need is some 2020 hind:sil1Jt leillng
us whal we should have done In Ihe
!lO<.
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Highest Value - The SG-2000 is under $2000
Up to 8 Control Heads - Intercom between heads
Remote Control Options - by telephone & computer
Instant tuning - SG-230 computer control coupler
SG-303 Mobile whip - Covers 1.8 to 30 MHz
QMS - Allows "No Holes" HF mobile installations
Call SGC (206) 746-6310. Free information package

SCG Building, P.O. Box 3526 Bellevue, WA 98009 USA FAX: 206-746-6384



N. B. Sadorlan N6WGX, Monte
bello CA II was a great surprise for
me 10 see my requesl tor InformaTion
on Motorola's amplWied speaker mod
el num be, 2005B prinled in your
"Ham Help" column (February 1993).

You wil be pleased 10 know thai I
am one oI lhose who reads your mag
a.line cover to cover, You should also
know lhallhere must be plenty « oth
ers oul thele who apparelll ly do the
same. Within the last two weeks I
have received nol one but two re
sponses with the COl'Tect inlormalion
lrom lellow ham l eaders . Although I
know I wotJd have done the same , I
somehow thoughl thaI no one else
woukl pay any anentiOn 10 lhe -small
problem- I had with a Iiltle speaker
unit. It really made my day and gol
me thinki ng lhal the w<ri:I Is I"lOt thai
bad yet , as long as lhere are decelll
people like you and the teSI 01 us
hams who wotJd walk the eXlra mile
10 help another hl.m8n being.

Thanks again fo r hel ping your
reaoo rs , and keep up lhe exce Penl
work you do w.h your magazine. II

piss of the extremes, but the ,esearch
sd entisls are Just beginning 10 under·
stand the lowe, level etteas , Ho w
much do you /(flOW or have you tried
to learn about how the cells of your
body function and communicate? And
whal happens 10 you wtlf1n rhis com'
munication is interfered with by a ra
dio ormagnetic held?

Have you seen any of the vid90s of
police ollicers who have gOllen re
peated blain IlJmors rigIlt in tn8 .rea
where their radar anreona has been
blasting their heads? Now we 'tv staff·
UIfJ to see the same I1lIl1g hsppenng
w( h celular lelephortes whictl art!' op
ela/ed close 10 the reea. BI.A t10 you
realy thinlr lIlal a fiek1 whidl can ao
that to heavy users isn l aOillg any
thing at all to IgtIter users?

Not ItJat I have mUCh comp4SS/Of'l
tor trafflc ,aeJa, man~acllJrers , Have
you any research repor1s~ $flOW

that t1le use of trame radar sigtWflcant
Iy saves Ives? There am encless re
ports showing Ihat poIic8 raaar Is a
major source 01 tunrJing toe towns, blA
that seems to be its use. Most ..ca
aeots happen at bw sp eeas, Higher
speea acc:k1ents lend '0 involve ..teo
hoi.

StucJies shoW tfla t, lacking speea
limits, people tena to ar/ve al Ifle
speeds Ifley a re most comfortable
with and thuS me ar:::d<Jenl rate 1$ low
er than .....hen speed limits are im
posed, The research reports on Iflls
have been cited in lhe car magumes
for years . . . 8S have the absence of
refuting stuc1ies.

Your product is probably on,y actu
ally killing 8 few aosen police Officers
a year, so /his aanger has probably
been blown out of proportion. That's a
reasonable price to pay for the to
come radar glNls bring to towns. It's a
good Ira de-ott, As we find oul what
the less-than·lethal aoeee ara doing
to p eople, we can re-evalua te the
product in terms 01 ifs bene/its to soci
ety .. . Wayne

Dan-Thanks for your Je tter . . . I
can understand your concern.

" sucx;eS$/ul Ia .....svlts WrH9 a mea
SUf8 of dangers . mal woukJ be posi
tive prod mat cJglirelles pots6 no dan
ger to 1IH1ftl. The a~slos indusUy
fought ItHI same bame 'or years . . .
sl.KX:flssfuly, Now tile tx-er compa
mes are also fighting I1Ie same baltJe
against schmtlfic re5fNJtr:tI.

I cIonl doubl thaI you havenl seen
any proof, But lhen I OOOlJf lhat you
have made any e"or1 to look. Have
you accessed Ihe 73 BBS yet and
gotten .. dowfW>ad of a II5l of the~
enttrK;p~ in tillS fiekI? The Jst .is
OVel" 20 P"flBs long ana growing ev
er; week. I jUst (}« in a new stack an
incn high f ,om the leading ,e
seatellers

The clamage these fields are doing
is insidious , There are a few exam-

Just to let you kn ow Whe re I' m
coming I rom, I am not a sen- pro
claimed microwave expert or anything
like mat . What I am is one 01 lhe
proud employees 01 Kustom Signals.
who has worked lor lhem lor Oller 18
years, No, I don't work on the radar
prt:l<Ncts. I am not a member 01 man
aQ8ment or an engineer, I am curent·
Iy an engineering lectmician and have
worked as a f&d'lnician somewhere in
the planl for those l 8-plUs yeBffl. You
wou ld think thai if ooe oIticer using
one radar a lew hours a day could
cause cancel , lhen t he lechnicians
who lest these radar units (Cl6l"ent ly

around 25 unns a day, nine 10 10
hours a day, I~ to IHe days a week)
wcdd see S07IB II effects. I persona"
Iy know one technician who has been
do ing Just this , , , for close 10 20
years! Kustom 1$ very proud that it

has trIIJIIy Iong-Iem'l employees who,
like mysell, have been sitting arouoo
in II'IIS stee l buildIng in Chanut e,
Kansas, lor 10, 12, 15, 18, and even
20 yea rs and longer wl l h these
-KILLER- micro .....aves bounc ing
a lQl.l"ld us. Guess what? There hasnl
been 0I'IfI case 01 canoer or any other
strange l.n8xplained ' Iness In any 01
KUSlonf s employees.

We are a sma ll , privately-owned
company 01 a I' tle OV91 100 employ 
ees, We are not some corporate gi
ant. These lawsuits nearty COSI us all
our jobs, in an area where mere are
very lew jobs available. They did cost
some ot our co-.....orkers their jobs (in
a layoll ) and caused lhe company 10
take such beW-Ilghlening meas~es as
going to a four-day work week Jus! 10
keep lhe company go ing and to be
able 10 d efend ourse lve s a gain st
these all egations , We stm have at
least two more lawsuits to detend our
selves against. I would like 10 know
where tneee 'acts" that you speak 01
are. We sure haven't seen any Irom
any reput abte sources yet By the
way, I haven·1 seen any meWed hood
ornaments o r dead bird s Irom our
radar, either. And , as one 01 our co
workers who recently retired (in good
heaKh) put it: Hell No, We Donl Glowl

Thanks 10 Mr. Mayer lor his realis
tic point ot view.

Numbo12 on your Feedback cwd

From the Hamshack

LETTERS

Gr. g Smith N8PPZ, W. lt Car
rolton OH Wayne, lhank. you lor gel
ting me ~ 011 my dlll and ~gradng

Thanks 10 you I l inally passed lhe 5
wpm code te st aher laking ' several
times and l ai~ng because I procrasti
nated and did not really sp end
enough lime studying n·s y()l,ll' laun
thaI I am now a Genera' , that' just
ootAdnl $lop, and I blame you, M . lor
the lad that I am 00#i trying 10 pouod
lhe Advanced Iheory IntO my head
Belore I insult you 100 much, I just
wanl you 10 kno..... Ihal I now see a
reason 10 go on and gel my Extra
Class: because I WANT TO! Maybe I
am looish to think that the (:(M1IIIersa
tions on the lower bands are more In

teresting lhan lhey ara on 10 meters
and VHF. I am tired 01 an endless
$ll1ng ol signal reports and 2 meier
drivel. I guess it Is 100 muetl to hope
lor (call me a dreamer), but n proba
bly cal you every name in the book •
I l ioo oU lhat all other hams warn are
Signal reports and QTH .

On a happier note, I did wri te 10
you before and whal you wrole back
caused me 10 do the above and more.
I have now l OUlded lhe Sincla" Com
munity College club, and it is going
well. I go! a promotion at wOOl , and in

addition 10 operating a three-camera
robotic studio came ra system I am
doing news writing and some assign·
ment desk dUlies.

Last year al Dayton I talked with
you and mentioned an idea about a
new business. I guess I spoke too
loudly because somebocly else used
my Idea and started VIDEO ELMER. I
lost out, dangnabit! I had to think of
somelhing else, and I did . I senl out
on lhe national ham radio echo on
Relaynet a series 01 essays I called
"How To Fix a NaUon : These con
tained my ideas for fixing our miser·
able schools and encling the problema' teen v iolence . Unlortunale ly, I
louoo oul just how muctl other people
l hink about Ihesa problems. Peop le
are too sial us quo and passive . I
guess Ihey jusl need somebody to
give them a swilt kick in lhe righl di·
rec;tlon.

.....e are 10 save freql,lllncies from lur
lher degradation to comlT\Q(cial mer
ests, _ musl pullhe tectwJ.ica1-1'T\in(J
ad nature oj the hobby back in Ihe
lore l ront and stop this se"ing out 10
I he "big gun" commercial mterest
groups and olhers with !heir ft~ in
the spectrum pie . Neld lime there is
an earthquake . f ire or fIoo<l of disas
trous proport ions, lei Ihe dummies
call UPS, their tow trud!: company. Of

any other VHF and ae cs e user lor
help! Ittlnk you get my 01t.

A'}. a VE , I have a lso seen Ihe
mess wiln the licensing system. I
have turned ., my badge. cut in two,
and told lhe AARL 10 sl ll! • . WIflIhe
no-code situation lhus promoted . aU
we have accomplished is a mass
flooding 01 the system with a bun;h of
tlandl&-taJkie -wielding applance oper
ators . Sorry Wayne . I don't buy it l
This strength in numbers jazz Just
does n't cut it lor me . Yea . I know,
technology ma rches 0fI and a. thaI
shl! ... but I, being an 8K' USCG ra
dio man in the ' 70s, we ll rea.zed the
value ol CW lor daily and emergency
communicalions. I d on 't hke m e
-s~gnti ng- I see 01 this mode of com
munication. I am an avid Q RP nut
and also a member 01 the Society 01
Wireless Pionaers and believe In lhe
preservation 01 CW and older radio
history. Let the rc-cccers run the ic
cal bicycle races and show off With
their $500 handie-talkies, I'm not im
pressed . I'll slick to my 2 wan CW
rigs , which I buill mveeu . and lake
pride in my operating pra ctices. To
each his own, lhey say, but I don't
care il I ever get on an FM repealer
again. The trashing 01 VHFIUHF wi.
end up ruining tt tor us aM

Oan R. Cation WB0SHN, Savon
burg KS Wayne, I am writing in re
sponse to two leffers that recently ap
peared in 73 Magazine. Bol h men
tioned tranic radar and Ihe allegations
that il s use ma y cause cance r. I
would like 10 take exception 10 Ihe
lirsl lelte r trom Mr. Beegan In l he
February 1993 Issue and to yOU" per
sonal comment that appeared lollow
ing Mr. Mayer 's Iener in 1he Aprll 1993
issue $lating lhal - . , . there Is plenty

J.ff Cart. r KK6RY, Si mi V.lI. y 01 evidence (Iacts) that prolonged use
CA I agree whoIeheartedy WIIh you can cause serious problems for o/Ii-
co ncerning the pubNc school situa- cers .. ~ I would also like 10 thank
l ion. I mqt also aOClthat I agree with Mr. Mayer for his commenls.
your aIli1uoe concerning the ARRL.. I Fi,st 01 all , 10 sel the records
am a past member who opted not 10 straig1l concerning the law~s men-
renew. I decided to 00 th. lor a cou- tiooer by Mr. Beegan, au. ol 13 law-
pie 01 reasons: one , lhe whole no- suits tiled againsl Kustom Signals,
code fiasco; and two, the lad thal I 00 nine have been dismissed tor various
nol. behYe we are being represemed reasons b9lore ever even gaffing 10
in the ITl()$l enieien1 way in Wastmg- COllI . One has maoe I: 10 COllI and
ton, DC, by the powers !hal be. lithe r m sure thal the P'ai'llill would hilve
ARRL. 1s supposed 10 be OU" -mourh- liked 10 speak 10 you belore going 10
piece" in FCC anairs and al lhe OIher court , . . they lost .. _ by the unarv.
political rOl that goes on oil Capitol mou s verdict 01 eight Jurors , aller
Hi. , then lhey are uner failUres .. , " about three holn ol deliberation.
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_Owner can Inhibit autopatdl Q( re
peater, enable either open or dosed
access for repeater or auropatch , and
eeece lOU calls , reverse paten, ker
chunk Mer, site alarm, aux rcvr, ~
other options,

. Cw speed and tcoe, beep deiay, tail
timer, end ccortesy beep type can be
c hanged at any time by owner pass
word protected dlmf commands.

_Auxiliary receiver Input for control Q(

cross linking repeaters.
_Many buln-ln diagnostic and testing

functions using microprocessor.
• Color coded LEO's Indicate status of

allmajor functions.
_Welded rt·Ught partitions for excrter,

pa, rec:eFver, and cootrone-,
_3';" inch aluminum rack panel, finfshed

In eggshell wh~e and black.

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

Other models available:
REP-200V Economy Repeater , As above, except uses
COR-4 Controller without OTMF control or actoparch. Kit only $795.
REp·200N Repeater with no controller, For use with external controller,
such as those made by AGG, Kit only $695, wact $995.

..:!:;;;7 Real-Speech Voice ID Option Available Wijh
~ DVR·1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER
A mlcroprocessor--controlled repeater with autopatch

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

We don't skimp on rf modules, e ither! Check the features on R144

Receiver below, for In s t a nc e: GaAs FET front-end, helical rescna
tors, sharp crystal filters, hysteresis squelch.

Kit $1095; w&t only $1295/
Voice Ie Option $189.

Also available In rf-tlght enclosures, and with data modems.
FM EXCITERS: 2W continuous
duly. TCXO & xtal oven options
FCC type accep ted tar com1
high band & Uhf.
• TA51 : 50-54, 143-174, 2 13-233

MHz ..kit $109, w&l $ 189,
• TA451 : 420-475 MHz

...kit $109, w&t $189.
• TA9D1 : 902-926 MHz,

(O.5W out): w&t $219

• VHF & UHF AMPLIFIERS. ;:~=~!L=:J~~!~• For 1m, ssb, atv. Output revers from
10W to l00W. Several mcoeis starling at $99

FM RECEIVERS:
• R144/R22D FM RECEIVERS for 143-174

or 213·233 MHz. GaAs FET front end,
O. 15uV sensitivity! Both crystal 8. ceramic
if fIlters plus helical resonator front end
for exceptional selecti~ity: :>10OdB at
:l:12kHz (best available anywhere!)
FI\Jlter-proof hysteres is squelch; ale
trad<.s drift. ...kit $149, w&t $219,

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

• R901 FM RCVR, for 902-928MHz
Triple-conversion. GaAs FET trent end
...$169, w&t $249,

, R76 ECONOMY FM RCVR for 28-30, SO-54, 73-76, 143-174, 213-233 MHz,
wlo helical res Q( afc. Kits $129, w&t $219,

, R137 WEATH ER SATELLITE RCVR for 137 MHz , Kit $129, w&t $219.

_Available for the 50-54, 143-174, 213
233, 420-475,902-928 MHz bands,

- FCC type accepted tor commercial
selVice (hi·band and uhf).

• Rugged exciter and PA, designed for
COI1tinuous duty.

• Power out 2fJW 5O-54MHz; 15W (25W
option avail.) 143-H 4MHz; 15W 213
233 MHz; lOW uhf; lOW 902-928MHz.

_Available add-on PA's up to 100w.
_Sill courtesy beep types, induding

two pleasant murti·tone bursts.
.Open Of closed acceee autopatch,

toll-call reetnct, auto-disconnect.
.Reve-rse Autopatch, two types:

auto-answer or r ing tone on the air.
• Pulse (rotary) dial option available.
_OTMF CONTROL: over 45 wcncos
can be controlled by dtmI command.
4-<:1iglt control code for each tcocuco.

1,- i'f8
MO·202 FSK DATA MODULATOR.
Run up to 1200 baud d igital signals
through any fm transmitter with fUll
handshakes. Radio lin k computers,
telemetry gear, etc, ..... , ki t $49, w&l $79

DE -202 FSK DEMODULATOR. For
rece ive end of Ilnk. " .... ki t $49, w&t $79

9600 BAUD DIGITAL RF LINKS. Low
cost packet networking system, consist
ing of MO-96 Modem and special
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly w ith most TNC's. Fast, diode
switched PA's output 15 or 5OW.

e
OVR-1 DIGITAL VOICE

NEW RECORDER Module,
Pnmarily a voice IO'er
for repeaters , May also

be used as a co nt est CO call er or as a
Nradio notepad" to reccre up to 20
seconds of received transmissions for
instant reca ll. A5 a repeater IO'er, it will
record your voice , using either the bum
in microphone or an external me. It can
be used With almost any repeater COR
module. As a co ntest caller, you can
record a message or even severa l mes
sages and play them through your
transmitter at the press of a switch, As
a racnc notepad, you can keep it wired
to Ihe audio ou tput of a receiver ready
to record up to zo seconds of anyth ing
you might want to recall lat8f. Play it
back as many times as you like through
a sma ll external speaker, (Call for mora
information.) kit $89, w8.t $139

TD-3 SUBAUOIBLE TONE OECOOERI
ENCODER. Adjustable for any tone,
Designed esp&Cially for repeaters,
with remote control activateldeactivate
provisions .... kit $29, wired & tested $69

COR-3 REPEATER CONTROLLER.
Features adjustable tai l and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier ,....... kit $49

CWlO. Diode programmed any time in
the field, adjustebl e tone, speed, end
timer, to go with COR-3 . __ .. kit $59

COR-4. Complete COR and CWID all
on one board for easy construction.
CMOS logic for low power consumption.
Many new fea tures. EPROM program·
med; specify call ....... kit $99, w&t $159

TD-2 TOUCH-TONE DECODERlCON
TROLLER. Full 16 digits, with toll-call
restrictor, programmable, Can tum 5
functions onioff, Great for selective call
ing, too l ....ki t $89, wi red & tested $1 49

$ EW TD-4 SELECTIVE CALL
ING Module. Economy
touch-tone decoder with 1

latching output , Primari ly designed to
mute speaker until someone cells you
by sending 4_digit It signal but may also
be used to tum on autopatch or other
device ... ", .... ,...... ,..... ,... kit $49, w&t $89

AP-3 AUTOPATCH. Use with above for
repeater autopatch, 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 using a transceiver ... " kit $39

~
tl= -"'"-. !:_-.-,"

LNG·(*)
ONLY $59
wirecl61esled

FEATURES:
• Very low noise: a.7dS vhf, a.adB uhf
• High gain: 13-2OdB, depends 00 Ireq
• WIde dynamic range - resist OWlooad
• Sta ble: iow-teec back dual-gate FEr
"Specify luning reflf)<l: 2fi.30, ~5/j, 13 7· 152,
15:/· 172, nO-23o, 4OQ-470. 800-900 MHz.

RECEIVING
CONVERTERS

LNW·(*)
MINIATURE

c PREAMP
ONLY $29k ~. $44 wiredil• • ,ed

• GaAs FET Preamp similar to LNG, ex
cept designed for low cost & small size.
0!11y Slaw x H/S"L x 3!4"H. Easlly
mounts in many radios.
"Sp/tcily luning range; 25-3:i. 35-65, 55-90,
00-120, 120)-150, lW.roQJOO-270. 400-:;00 MHz.

LNS·(*)
IN-LINE
PREAMP
ONLY $89 kit, $119 ....ed&,~ed
• GaAs FEr Preamp w~h features similar
to lJIlG series, except automatically
switChes out of line during transmit.
Use with base or mobile transceivel1l up
to 25'N. Tower mounting brackets incl.
' Tuning ranue: 12Q- 11S, 201'-240, Of 400-500.

Low noise converters to receive vtlf and
uhl bands on a 10M receiver.
_ KIt leSII case $49, kit w!case & BNC

jac ks $74, w act lit case $99.
_ Input ranges avail: 50-52, 136-138,

144-148, 145-147, 148-148,220-222,
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 section
helk:al resonators reduce lntermod &
croaa-band interterence in Clitical
appncanons. MODEL HRG· ( - ),
$80 vhf, $110 uhf. ' Sp«ify fllrl ing tll r>g$:
142- 150, 150-162, 162-174, 213-233, 4~70.

XV2 for vhf and XV4 for uhf. Models to
conv8J1 10M sec. CW, 1m, etc. to 2M, 220,
W , 432, 435, and atv. tw cctoot,
Kit only $89, PA's up to 45W avaJlabkl.
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Jury Finds 60 Hz EMF
Not Cancer Cause

. . to all our contributors! You can reach us
by phone at (603) 924-0058, or by mail at 73
Magazine, Route 202 North, Peterborough NH
03458. Or get in touch with us on CompuServe
ppn 70310,775; MCI Mall "WGEPUB"; or the 73
BBS at (603) 924-9343 (300·2400 bps), 8 data
bits, no parily, one stop bit. News items that
don't make it into 73 are often put in our other
monthly publication, Radio Fun. You can also
senc:l news items by FAX at (603) 924-9327. II

versions contain wording that would permit the
allocation of some of the frequency bands by
auction.

While industry leaders see the transfer of
this spectra as a boon to the United States
economy, several groups, including the Nation
al Association of Broadcasters and the Ameri
can Radio Relay League, feel that the services
they represent should be excluded from any
competitive bidding of reallocated spectra be
cause of the services they provide. The ARRL
is working toward inclusion of language in the
final bill to either protect amateur radio from
any reallocation or to provide alternative spec
tra if any reallocation of ham bands shared with
the government takes place. The NAB feels
that the television broadcast bands should be
excluded because the FCC is aware that appli
cations for these frequencies must be based
only on their fitness to serve their local commu
nities. TNX Westlink Report, Number 646,
March 31, 1993.

In a case that has caused considerable inter
est among radio amateurs nationwide, a jury
ruled on April 30th that high voltage power lines
which transversed the home of a couple with a
nine-month-old daughter did not cause the
child's rare kidney tumors.

The debate over the danger of high intensity
60 Hz electromagnetic fields has been going on
for well over two decades, with several carcino
ma experts suggesting that prolonged expo
sure to these elevated EMF fields could be the
source or trigger for several different medical
problems, especially in children and pregnant
women.

Fear of these fields has caused wamings to
go out for women carryin g child ren to avoid
working near high current machinery or even
using electric blan kets during their earliest
months of pregnancy.

Although more than 100 studies have been
conducted in the past 20 years on EMF effects
on human tissue, no conclusive evidence for a
direct link between the high power fields and
cancer has been proven, though several of the
studies suggest an elevated incidence of cer
tain tumors.

The jury took only four hours to reach its ver
dict, and although this is believed to be the first
case of its kind involving an action against a
public power utility, legal observers believe that
it won't be the last. TNX W6RCL; Associated
Press; Westlink Report, Number 649, May 13,
1993.

•••TNX.

A Clinton Administration plan to sell much of
the electromagnetic spectrum to the highest
bidder as a way of increasing government rev
enues has gained conditional support from in
dustry and regulatory officials. While some gov
ernment regulators did caution that any bidding
process must provide the smaller business with
the ability to compete for this resource, they
were generally in agreement that such a sale
could help offset the rising federal debt.

Congress is currently considering legislation
that would transfer some 200 MHz of govern
ment-used spectra to the private sector for the
development of emerging technologies like
advanced cordless telephones, radio LANs,
worldwide paging systems, personal locators
and other such devices . The House has
already passed its version, while the Senate
still has its measure under consideration. Both

Sale of Airwaves Gains
Support

The FCC has denied a peti tion to grant
Novice and Morse-code-certi fied Technician
Class licensees access to the amateur 30 me
ter band. The petition, by William G. Welsh
W6DDB, asked that such licensees be allowed
CW operation from 10.1 to 10.15 MHz. Welsh
argued that the 40, 15 and 10 meter bands cur
rently occupied by Novices and Technicians are
becoming less useful due to changing sunspot
conditions and interference from shortwave
broadcast stations. He also said that the longer
antennas needed for operation on 80 meters
limited the appeal of that band for Novices and
Technicians.

The FCC said that In opening the 30 meter
band to the Amateur Service in 1985 it had not
included Novices and Technicians in order to
promote an acceptable balance between li
censing incentives and operating privileges. It
followed the same guideline in the opening of
the 17 meter band in 1989, the FCC said.

Thus, this petition for rule making was repeti
tive, the FCC said. TNX ARRL; FCC; West/ink
Report, Number 649, May 13,1993.

The FCC says that hams no longer need to
enter their transmitter location when filling out a
Form 610 Amateur license Application Form.
This information has heretofore been required
on line 8. This would also seem to imply that
section 2H (Change in Station l ocation) is no
longer necessary. This change in filing require
ments appears to be a cost-eulting move to re
duce the labor involved in data entry for ama
teur radio Part 97 licenses. TNX W6NLG,
West/ink Report, Number 646, March 31, 1993.

$288. For mobile operation, Midland now has a
full line of magnetic-mount, NMO mount and
glass-mount 2 meter and dual-band antennas
ranging In price between $28 and $40. For more
information on this new radio and the antennas,
visit a factory-authorized Midland dealer.

NovicefTech 30 Meter
Petition Denied

Form 610 Change

RF Effects Docket Issued

Midland has returned to the amateur market
place! The company generally credited with
bringing the 1-1/4 meter band to life in the mid
1970s with its relatively inexpensive model 13
509 transceiver now has its own 2 meter nano
held and a full line of mobile antennas. The 730
005 is a relatively inexpensive, yet full-feature, 2
meter talkie that weighs only 6.5 ounces, re
ceives 128 to 174 MHz, and has up to 5 watts
output using an optional battery pack (2 watts
with the standard pack), 0.16]lV sensitivity and
200 milliwatts of receiver audio, all packed into
a 5-112' x 2-118' x 1·5116' case and priced at
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Midland is Back

HF Digital Mode R.M.
Released

The FCC has issued a Public Notice on the
ARRl proposal for digital rules for the amateur
high frequency bands. The proceeding, which
bears the file number RM-8218, originated with
submission of the request by the League on
February 1, 1993. Copies of the 36-page paper
may be obtained from the Regulatory Informa
tion Branch at ARRL headquarters. Enclosing a
large self-addressed envelope bearing six units
of first class postage will speed the reply. TNX
ARRL, West/ink Report, Number 648, April 29,
1993.

The FCC has released a Notice of Proposed
Rule Making 10 update guidelines and methods
used for evaluating the environmental effects of
radio frequency radiation. The commission is
using the 1992 RF exposure standards adopt
ed by the American National Standards Insti
lute and the Institute 01 Electronic and Electri
cal Engineers.

In 1985 the FCC adopted 1982 ANSI guide
lines, which resulted in some transmitting facili
ties being required to prepare an Environmen
tal Assessment If they would expose humans to
RF levels greater than those recommended by
the guidelines . Under the 1985 guidelines,
many low power, intermillenl, or normally inac
cessible RF facilities were not affected by these
FCC rules, including amateur radio stations.

The 1992 ANSI guidelines are more restnc
tive of RF radiation, and they also extend the
frequency range under consideration from 3
kHz to 300 GHz. The new guidelines also spec
ify two sets of exposure recommendations: one
for "controlled environments" (usually involving
workers) , and one for "uncontrolled environ
ments" (usually involving the general public).

Hand-held devices are treated for the first
time in the new ANSI guide lines. The 1982
guidelines excluded devices that did not ex
ceed a "specific absorpt ion rate" (SAR) or
whose input was 7 watts or less. The 1992
guidelines also contain low power exclusions,
but they are more stringent and could require
manufacturers to demonstrate compliance with
SAR requirements.

The comment date in this docket, ET 93062,
is August 13, 1993. The reply comment date is
September 13, 1993. TNX Westlink Report,
Number 648, April 29, 1993.



Connect with us for what's new inmulli-mode controllers.
Call our literature request line at 1-800-432-8873.

• Processors used: Zilog 641 80,Motorola 68HC05C4, Motorola 68HC05B4
• Data rates: 4510 1200 baud Slaooard. up 10 192K baud withexternal fl!OdelTlS
• Dimensions 11.75' (19.84cm) x11 75' (19 84cm) x35' (6119cm) W. gt; 461bs (2.08 kg)
• PC1lYef requirements: 12 VOC at 1 1amps

.irS THf nfHT GfnmRTlOn
In mUlTI-mOOf COnTROlURS.

Advanced Electronic Applications,Inc,
PO Box C2160, 2(ffi -196th SI SW. lynnwood,WA !lII036

N
ow,neres anew standard ot excellence in muiti-mode digital controllers...the new PK-900 fromAtA
II incorporatesall 01 the features which made the PK-232 the most popular mulli-mode controller in the
industry. But that's fust Ihestart. AfNs new PK-900 also lealures dual port HF or VHF oneither port; lowcost

9600 baud plug-inoption;memory ARQ and VHF DCD slate machine circuit; powertullripte processor system;
zero crossingdetector lor the sharpest Gray Scale FAX you've ever seen;and many other new sottware
selectable tealures.
Inside andout.lhe new PK-900
trom AtA IS what other
mulli-mode controllers will now
be measured against.
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Type "N" RF Connectors
How to install and use them.

by Steve Katz WB2WlKi6

I n my article in the May 1993 issue of 73
\The Hews and Whys of Coaxial Cable,"

pp. 10- 19), 1hinted that future an icles would
supply information on the proper assembly
and use of RF connectors . The June issue
contains an anicle on the proper assembly of
"UHF"' type PL-259 RF connectors for use
on the popular coaxial cables. Because the
UHF connector assembly is rather complex,
it s di scussion consumed an enure arti cl e.
Now we can address the installation and ap
pl icat ion of the best RF fini ng common ly
available for amateu r use : the Type N.

Type N connectors are available in a wide
variety of designs, all o f which should be
suitable for use through at least 3,000 MHz
(3 GHz), and some which are good right on
up through J8 GHz! They are far superior to
UHF type PL-259 fillings in many respects,
although you probably won 't notice any im
provement in perfo rmance un less you use
them at or above 440 MHz (7Ocm). But even
at lower freq uencies type N connectors are
popular and are o ften found on commercial
and military equipment and antennas intend
ed for use on frequencies as low as I MHz.
This is because type N fitt in gs cost little
more than UHF types and meet mili tary stan
dards for moi sture and fungus resi stance,
which UHF connectors do not.

Assembly

It mak es good sense to learn how to as
semble N connectors, especially the standard
male type N UO-21. Don't be scared off by

stories you've heard about these rascals be
ing difficult 10 install-nOlhing could be fur
ther from the truth.

II is true that mi litary grade type N con
nectors. (at least the solder type . as opposed
10 the crimp variety). contain more pieces
than UHFs. The number of pieces used vary
with connector design and manufacturer, but
let's concentrate on the most popular type N
for amateur use. the UG -2 ID/U. which has
six pieces: (Photo A) the body, lhe cen ter pin,
the braid d amp. the rubber gasket, the rear
washer, and the nut. This sounds more com
plicated than it is. since the only piece that
requires soldering is the center pin. which
solders very fast and easily. Other than this
one piece. connector assembly is purely me
chanic al and requ ires only IWO open-e nd
wrenches, a 5/8" for the rear nut and an
11 /16" for the connector body.

In addition 10 the two wrenches you 'll also
need a few other s tandard too ls fo r cable
preparation : a sharp single-edged razor blade
or X-AclO knife; a pai r o f small , sharp scis
sors, such as manicure scissors (I use the sct
contained in my Swiss Anny knife, and this
works well); and a light-duty soldering gun
(7510 100 watt s is fine) with an appropriate
tip. Some 60/40 or 63/37 alloy (tin/lead) ra
dio solder with a rosin flux: core will also be
used. All these th ings are required for PL
259 UHF connector installation as well , but
for a PL-259 you need a milch larger solder
ing gun (like 260 wail s) because you need to
solder the coax braid to the connector body,

which is not required with a type N.
Assuming you are using RG8/U-sized ca

ble (RG8/U: RG8A/U; RG213/U. etc.• all of
which are 00405" nominal outside diameter),
prepare the cable end as follows:

l. Slide the type N rear nut onto the cable
before proceeding with any other operation.
The nut threads should face the end of the ca
ble where the new connector will be installed.
and the 5/8M (across the " flats") wrench pan
should face away from the connector, toward
the balance of the cable. Slide this down the
cable at least several inches 10 get it out of
the way of your work.

2. Next, slide the flar washer (518" o.d.•
and about 7/16Mi.d.) onto the cable, over the
jacket, so thai it will be located between the
rear nut and the connector body. The washer
has no "polarity,"

3. Now. slide the rubber gasket onto the
c able , a lso over the jacket , so th at th e
grooved side o f the gasket faces the cable
end, and the flat. smooth side is towards the
washer you just installed in step 2.

4 . How long did this all take? Probably
about five seconds. Push the three parts al
ready on the cable far enough out of the way
so they won 'I interfe re with the rest of your
work-you won't be needing them until the
very last step when you tighten the connector
together,

5. Now you are ready to strip the cable
(Photo B). Usc the razor blade or X-Acto
knife 10 cut into the cable, applying enough
pressure to cut through the outer jacket, bnaid

•
I

Photo A. Here are tne six pieces IIIaI mat~ up a standard UGl l DIU tJP~ N conn~ctor (I~ft to right ): the body, the c~nter pin ("Ol~ the gold
plating), the braid clamp , the rubber gast el, the washer, and me nll/.
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51399 5
l'C ... tth l)Uill-in IIF Tuni~ 100"-"1 ' '''

.\ U "j· 127..1 . SIJ9.'JS. Sdme T j\C a~ MFJ 127118
hullw ~ pre....·h lun tumng in,hcalor fu r HF pa,:kel _
lnak...~ .IJl.:ralrng HF a pleasure J U ~l l u llC ) lOUr rad ,,,
I" center ~rn~k LED aoo ~ <lu ·r.: prec t l) luOt....J rn
h' "" Ihrn 10 HI - aoo il ~ht ,... ~ >"u htt:h ... ..) 10
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300. 1200 aoo ! -UXl baud pael•et .

ACCESSORIES for TNCs
\-It"j Starter- P.olCk!>

An ' IFJ Starter Pack. S!~ '1:'i . !!c'h }'lU " n th<.· Jlf
insl,," l]} . Y"u ~ el interface caolc. ,.." II ... J r,· "n ,h .. l
and in~l rut:t iun .. -- jU..1 plug rt .. II in and ~lan ,·nJ") ·
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\ laClRlO..h . Fur VIC·!Uor C6-IIl! t\ ... ilh tape dnv c
u\<: \ tFJ -12IB . S! ..I <J:'i

.\Iailh,, \ .\Icm..r~ E\pansinll Bnard
For aU ..1fJ T :"C~ , \ I FJ-47A. S--J<J<J:'i ..~!K RA\ 1:

\t FJ ·4 7H. V~ '01 5 . 1!8K RAM . MFJ47C. ~!W <J5.

Sl2K RAM Conrplctc with Firmware .

.\ II: j T :\C ({t·lll T ime C1ud.
\II-'J-..I.\ . '19, 95. End~ frm trat ion o f '>C tt i n~ TNC

clo..:k e\'C t)' llille you tum il on Maimam''' l'urR'l.'lt li llc
even 'A hen Tr.;C i\ lurned uff. Pl ug~ in1<l RA \-t ~"' kct

Wllrb with ....l FJ TNC~ and TAPR T NC cl" n...~ .

'IFJ TNC Firnl\\llre Upgrade Relellw 1.2.9
I' . .." linllware Ic.uut\-." ,'nhano:.:'Ct.! maitho.1\ ,ull! >l' I Jfl'. ~b

... \pal l<llhle mailho. l,\ up In SI2 K \-1FJ-40C. $24.'015
, It",! 2..1UU and %00 Rami .\ I ulk·m~

f\IFJ-UI., $8lJ.95, Orcr~ 300. 1200 and 240) ooud
p'I<.'kL1. Worh with any r.tdio. MFJ-9tllIO. $ llJ) .95,
G3RUH curll~l i b1e 9«.0 ooud Ill<d'm. NUl all radii. ...
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mail. More features : remote Sysop al'1:e\ ~ . ~ )'''' >Jl
paging. mai lbox C-Iext. chat mode and nla n) olner
features nOI avai lable in o ther T NC s o r
muhimodes. The MFJ Tl'C mailbox ffiC rntll) I ~

expandable to 32 K, 128K. S I2 K.

WeFAX gives joe W('",,)dx..r :\ Iap.
You gel a WefAX m:dc that let, yoo print full

fledged ....'Cather IJI:lP' from )'l ll r HF radio to screen
or pinter or save 10 disk !bing an M FJ Startc.."f p....t. .
2400 or %00 Baud :\ Iodem .o; im pl) plll):;.o; in

You can adJ \IFJ"s optional imemal 2-WO baud
or 9600 baud modem just by p lllK.I?;n.I? it ill and
making a few simple connecnons .

KISS Interface a nd :\ U 'j llmol :\lode
YIIU gel a KISS imerface that la, yoo run TC PIIP

and ~IYSYS and M Fl"s Hosr MudI.' lhal makes il
ea xy 10 .....rite effice nt applicalion programs.

l\fFJ Anti-Collision'" T~hnolltK)
You gel M Fl"s Aru i-Collision'" technology

IPrior ililed Acknowledgement) that pre vents pad;el
collisions 10 improve performa nce on bu~y channels

Plus mo re . , •
You aIM) gel 32K RA M. IC soc kets for ca~} ser

vice, tru e DCD for HF. 256K RO M. speaker jack .
lilhium ballet)' backup. RS·232 and TTL ~rial pun~ .

r.ld iu cable (you have to add a l'onneclur for }uur pm 
lieular radio). Fasl-Stan f M Manual plus mud ! t11ore .
U~e 12 VDC or 110 VAC. 9 \1n I 'h\ 7 'h in,:h... ~

One Year Unf;fJlldiliflllal G uanm lt"t'
You gel MFJ's famo\!> No M al/<'/" Wluu r\.l un...

YCilr ul/cOIldiliol/a/ guam ntee .

F.njoJ Paekel fo r a I Ul1 ~ . I UII~ lime
If you ...'am a pac ket T NC Ihal' l1 wurk 24 h'K1 r~

a day wilhout failure - one lhal h,l \ more features
lhan any ulhe r - get the ullra reliable MFJ- 11 70B
today and enjoy PiKhl for a lung. long limc ,

MFJ TNCs for YHF/HF Packet
MFJ-1270B super T APR T NC clone has a world wide reputation as the most reliable
packet TNC in the world! Thousands used as diuipeaters, nodes, IIIIS and in all kinds or COI11-

merical applications working 24 hours a day many work for years without a single failure ...
NEW ENHANCED MAILBOX NEW
• Expandahl, JIK, lINK a, SIl K - . _ ..~.....- LOWER PRICES!
• Separate (,QIlJiXII f or mailbox
• " [ai/box sIa)'s fm Jun'''f( packe' COllnUI$
• Auto fan.'anlillK and "l"US' mail

forwarding
• Rt mou Sysop QU , SS, 5y.fOp paXing
• Chat mode, mailbox C-/u'
• " I/as mail" LEI) indiNJ/or

The ,\ IFJ -1270Ksuper TAPN Tl'C do~ has
it wnrld wlde reputation as the moIl " /w hlr
TXC in th, "'orid!

Thou-<>ands are dedicated as digipeaters . nodes ,
BBS and used in all kinds of commencat appl ical ion~

working 201 hours a da)' - many \Oo ork for years
lOoi lhoul a si"gle failure.

Tbe )Iosl ror Your \101M.')
The " idely acclaimed MFJ· J270 8 may nor be the

cheapeM T:"C . but il gives you the ~ for your
mone) . You get featu res that oll'w,: n j us t don·1 have .
See fOl" your.c: lf ...

f ill!.v T APR T.\C·2: Compatible
You get full TAPR T1\C-2 romJlitlibility - all soft 

wa re and hard ..... are designed for tbe TAPR T KC-2
\Iandard .....orcs ...·ilhoul modification.

You gel ~el Rom rompalibililY lhal turns your
\ IFJ-I 270B mto a Layer Three and f our netw orking
node and R\)!,(' S.... itch com patibility that gi ves you
anofhcr networking option.

VIII' und l it" opt'ra lion
You gel high performance VHF and HF modems

as standa rd equipme nt - leIs you double you r fun
on packe t.

You get a true DCll circuit Ihal dramat ically
reduces scnsuivuy 10 noise and dramatically increases
compleled QSOs.

f'Nf:I..: AC 1'00\ er Supply'
You gel a free I 10 VAC puwcr suppy al nu eXI ra

Cll~t. With olher bramls. lhe AC Jl<.l....e r suppy could
cm l you an extra 520. 95 .

."lcw enhanced l'crsnnaJ Mailbox
T ht' ell /uU/I'ed Easy Mai frM personal ma ilbox

lets you use a lk'dicah..'d call-s ign for you r mai lho x.
Now your mailhox can slay on while you oper<l te
packet. This /lew m<li lbox will a lso <lutn fn rw<lnl
or reverse fo rw a rd ma il 10 <l nd from olher HBS .
Plus. Ihe ·· ha.\ mai l· · LEO b links whc n y(lUha \'c

MFJ's new TNC/Mic Switch ... lets you
rn-itch between your TNC or microphone by pushing
a button! MfJ-1272B

Thc :\II'J -1272 1J 53495
is lhe mosl popu lar
T~C/mull imoJc at.X'CSSOI)
in hanl radi(l ~ W h , ? Becau....:
nllJ l'an \ "' ilch bo:.1Wttn
~ilIu r m.... rophollC and JU:kL'I T :"C or multimode 0)' pushing. a button.

Y"u wun ' l ha w 10 unplug )'ou r microphone ~ fll;I plug in you r T ;-';C
el'rrytime you .....a nl lIT WUfK pac kcl o r OIher d lgnal modes .

Just plug Ihe pre-wi red cahlcs into your rig ·s microp~oT>C wnncctor
a nd into you r T NC and you' n: ready 10 go -- no mo re hunl lng for hard 'lo 
find connl'Clo rs a nd \Ooir ing up co mplica ted cilbles .

W o r k .o; w ilh HF . VHf and UH F radios wi lh 8 pin mil- cnnnCt: lors
incl ud ing Kenwood . IC OM . Ya...su. Alinco and others .

PI.uj(-in jumpers 1...1 ylll;l l.(uickly- SCi-Up for virl ually a -:ay rad i~ . Faclo ry
.0;1,'1 lor Ken.....o....d and Ahrn:o . Includes cas)" 10 fo lio .... tn \lrUcllons . Ha\
aud io-in and spea ke r jac ks . 3 - 1... \ I _IA \ 4 inche!>.

:\ IFJ ·I2:72:R. $J.I.Y5, for M FJ TNClmu llimodt.--:o and TAPR T:"C-l clont.~ .
:\1I'-j·I2728X. S.19 .95 . wi red ..... ilh conneClor fo r PK-232 .
:\U"J-I272:BY\' . $39.95 ired wilh conneclo r fo r KA~1. VHF Pon .
1\.I. '-j ·I272:8Y II . S39.95, irL'd wilh co nnCl·lo r fo r KA M . H F Pon.
Mfj·I272:8Z, S39.95, wi red wilh connel'to r for PK-8IL

Pre-wired Radio-to-TNC cahles ... $14" MFJ-I27 I turns I our Commodore 64/128 into full
u MU ,... .2.111\1 PK-M'\t K.-\.\II ~' featured packet TNC! :'II

'bIrtl·-. 1fT. "1FJ-!«'4 " lfJ-!«'4X \1FJ-5Cl!4Z MFJ-.5m4W Juoa~ in !his MI-1 -1271 ~.JI]~l

~.d lIT, MFJ !<l:!6 MFu r bX ~1fJ-jD',Z \f}-l-5ffi6n '~ ~~bl~.i:n~ ''I~••
"'- MH ~KI MFlXHlX Mfl-XHll ~1fl..nlJ'(\'" ~~ (11I.1 indudcdl 10,

.... -.. ..tFl-:oFrW A'.. .. U en.ioJ VHF or HF plI.'Ld: at
'ktm \lfJ-!'I1l4 MJV'tIlUX ..m·.«IUZ "[fJ·5(sn''" n 1200 ard 300 bauds. Neurest Dealer/Orders: ~7-1800

::.:,~::~.. "WJ ''OtiX ..m-.'tWV'. ~::=~~ " V Yu~!.~~ a h,igh perform- Tt"Chnil"'.d1 Help:~7-TECH(8J2.&)
S pin ra .. ..IFJ·!<R> MfJ -S1w>'IW ano::e " ..."""m catun ng true . t ye¥ I,ijlCOiditional~ . 3) o::sa,. mati!)' b;I;:lo;

I .. " n' ..bJ.. .:- \00". l .. '" n, nlo>J.' ~I' J <I", nt nUk 2'00\ '"~ OCD circun ...ith adJUMatJlc~ (less 5Il'lI on ortleos Iro-n/oFJ . F-ae ca&atog
~ ", ....1t. " ...., " II p"' " M~I YH molt. ... ..." ... p Ol .' I(AM ~ lhreshlHd. OCDdc1~1 LED M I:1 f\W J El\TERPR lSE..o;;. 1:\C.

\ IU-,q1ll2. S'l.Y5. •'f':n clltl OINc "ill. S·pin minophont conr>c,:tor le lls l OU .... he n YllU·rC Bon ~t)4 \ 1,,,. SWl:.... \IS .\9761
\IU ·~ 224 . S9.Y5. up:n clltl •·..blc f,,, kumfY..esu h.o ndhdd.. . II ra.-ei\" ing a g...1ll , ignal. (WIJ323·5!ItH: Il ..L 'U eST. .." .. ·hi
\I ~ J -:;226 . S'l.~. up,n " nd .·"hlc rur II:cn... ...><I h.ond hdd~ :S' Plugs inlo ea"";:lIe pun and ~-,-\X, (tlJI ) J2J.(),'j51 ; o\dI S6 ~ 'h

\ UJ·:;21>l1. S7. 'I~...p :n .·nd ,,,hie "'111. S·pin n..><Iul~r t,,!cpt><....... p1 u~ I'Of u'<s 12 VDC or 110 VAC "IF} making qualitJ affordable
y,.,:.... FT 2.l.l fl ll . 1I:,·n... ,. ><I T\lf>-l l A. 1 \ 1714A. T\l732A ... ilh MFJ · IJ I1 . S12.95. _...., ~ &> et"9"lge ,..,; '11"' ,_......' ....

CIRCLE 16 ON READER SERVICE CARD



· -

Photo B. The end of a piece of RG2/3/U. all stripped and ready for Photo C. Here. the center pin has been neatly soldered on so that sol
pin and connector installation. (Not shown are the rear 11l1t , flat der completely fills the solder hole in the pin. The braid is pulled
washer and rubber gasket installed in steps 1,2, and 3.) Note that the back over the dull edge of the braid clamp and the gasket. washer
center conductor strands are tightly Misted and no braid "hairs" and nut are ready to assemble into the connector body.
extend beyond the dielectric.

and dielectric insulation material all at once.
SlOP when you " hit" the center conductor.
Make Ihis cut exactly 5/ 16" back (rom the
cable end. II is easy to tell. with a bit of prac
tice. how much pressure 10 apply 10 cut
cleanly through all the layers without nicking
or damaging the center conductor. The outer
jacket will produce almost no resistance to
cutting: the braid will produce considerable
resistance, but a few "saws" with the knife
and you'll be through it. Then the dielectric
will prod uce some moderate resistance, but
not a lot. When you cut through these layers
and reach the center conductor, it is obvious
ly much harder than the diel ectric, and as
soon as you feel its resistance, stop. If you
find that you ' ve nicked the copper center
conductor even a little bit, CUI off the dam
aged end of the cable and try again. It won 't
take long before you're an expert at this.

Once you' ve cut through to the center con
ductor (but stopped short of nicking it), hold
the blade against the cable with the same
steady pressure and rotate the cable 360 de
grees to cut all the way aro und it. Wh en
you' re done, you should be able to give a
gent le pull on the end of the cable to com
plete ly remove the stripped section and re
veal 5/ 16" of nice, shiny, undamaged center
conductor. With practice , this operation takes
about 15 seconds.

6. (For steps 6 through 10, please refer to
PhOto C.) Now, use the razor blade or X-Ac
to knife to make a cut in the cable 's outer
jacket only, 3/16" down from the end you cut
off in step 5. The outer jacket will cut east
Iy-don 't apply enough pressure to cut into
the braid. If you damage the braid you'll
hav e to start all over, so be careful. Apply
very gentle pressure and rotate the cable 360
degrees until you've made a shallow cut all
the way around. When you feel the slightest
resistance fro m the coppe r braid s top
you've cut far enough. Pull off the 3/16" of
jacket material, exposing this much undam
aged braid.

7. Push the open end of the type N cerucr
pin onto the cable's center cond uctor, If
you're using stranded-conductor cable (and I
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hope you are-it 's much more flexible and
easier to work with in the long run) , be sure
that no strands are separated from the bundle
before attempting to push the center pin over
it. If any strands are separated, gemly twist
them back together, making sure to twist in
the same direction as the conductors were
originally stranded by the manufacturer. The
center pin should ..bottom out" on the tip of
the center conductor, wi th the open end of
the center pin laying flat against the cable's
dielectric. If this is 110t the case, and the pin
" bottoms out" with more center conductor
still showing between the pin and the dielec
tric, you need to cut a bit more off the center
conductor length. Look to see how much
center conductor shows between the end of
the pin and the dielectric; pull the pin back
off, and cut off that amoum of center conduc
tor. Now, push the pin back on. It should bot
tom out on the center conductor and rest
against the dielectric with no extra center
conductor showing, Ag ain, th is step could
take a bit of practice , but after you've in
sta lled a few connectors it will take only a
few seconds.

8. Lay the end of the cable, with the pin
installed, on a nat working surface and place
a gentle weight (like a heavy book) on the
cable about 4'-6" back from the end of the ca
ble, Twist the center pin until the soldering
hole shows on top , so you can get at it easily.
Apply heal from your soldering iron or gun
to the pin. neat the hole, and wait a few sec
onds fo r the heat 10 tran sfer. Applyi ng a
small amount of solder between the pin and
the tip of the iron will make this heat transfer
go much faster.

When the pin has reached soldering heat
(this shou ldn't take more than five or sill sec
onds), apply solder directly to the hole in the
pin. After it flows, continue 10 push a bit of
solder into the hole 10 be sure it " wets" to the
cable's center conductor; Don 't use too much
solder or it will be difficult to get the excess
off the outside of the pin (and this will be
necessary to complete connector installation
and use). Take the iron and solder away, and
wait about 10 seconds for the pin to cool off.

Blowing gently on the pin will accelerate this
process. When the pin has cooled down so
that it's not too hot to touch. pull on it gently
to be sure it is we ll attached to the center
conductor. If it pulls off, the solder didn't
"take," indicating either not enough soldering
heat, not enough solder, or an oxidized center
conductor. If the center conducto r locks
bright and shiny, irs not oxidized. If it has a
dull or oxidized appearance, there 's some
thing wrong with th is piece of cable and it
probably sho uldn ' t be used any way. Try
again, and with practice you ' ll find the pin
and conductor will " wet" very well and the
pin will be impossible to pull o ff with your
hands.

9. Assuming the pin is properly soldered,
inspect the outside of the pin to see if excess
solde r has flowed onto it. Excess is any
amount that causes a "bump" in the diameter

Photo D. Th e completed, installed type N
connector. When the rear nut was tightened
a very small space remained between the nut
and th e co nnector body. This is perfectly
normal . Us ing hig h-qua li ty, open-en d
wrenches for final assembly avoids scratch
ing or nicking the connector plating and
leaves a shiny, weatherproof surface.
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of the pin. A thousandth of an inch of solder
is not a problem. but ten thousandths proba
bly is. If excess solder is on the pin. usc a
very fine gri t emery cloth or very fine na il
file (not a large machini st 's file or raspl) (0

gently file it away. You don ' t want to file
away at the center pin 's origi nal plating ,
which is likely to be a very fine layer of gold.
Agai n. with practice there won't be any ex
cess solder anyway.

10. Slide the braid clamp over the end of
the cable. with the smaller-diameter end to
wards the connector pin already in stalled ,
and the larger-diameter end, which shou ld be
beveled and have a ra ther sharp edge, to 
wards the bulk of the cable, rubber gasket,
washer and rear nut already installed in steps
I through 3. Gen tly fold the braid back over
the me tal braid d amp until all of it is folded
neatly agai nst the 3/16" shaft of the clamp. If
you trimmed the jacket correctly in step 6,
the braid will end before the beveled pan of
the braid clamp. If you cut off too mueh jack
et, braid " hairs" will extend over the beveled
portion of th e clamp, and this is no good.
Some hams j ust "trim away" any extra braid
at thi s point, but this defeat s the purpose of
using a type N connector: If the braid is too
long. that means too much jacket has been
removed , which also means too much dielec
tric will now be exposed between the clamp
and the pin. Thi s will ruin the geometry of
the installation . make " seating" the connector

difficult, and defeat th e purpose o f using
such excellent "constant impedance" connec
tors. If you mad e a mistake. it's better to
chalk it up to experience and start over with
step 5.

II . You are now done with all the critical
operations. All that is left is to screw the con

. nector together. Push the connector body
over the pi n and on to the cable. with th e
threads "first," towards the bulk of the cable.
If no excess solder is present on the pin this
should happen qui te easil y, You might meet
with just a litt le res istance as the pin inserts
itself into the Teflon dielectric of the connec
tor body, but a bit of a "push," and it will be
on. This will place the braid clamp fully in
side the connector body as we ll , as you will
see. When you've pushed the body onto the
cable , and all steps have been done properly,
the ti p of the center pin should be about
"fl ush" with the end of the connector, and the
rear end of the braid clamp will be fully in
serted inside the body, now recessed about
3/ 16". If this doesn't happen, you didn 't fol·
low some instruction. Th ink it ou t, and try
agam.

12. Sl ide the rubber gaske t down to the
connector end of the cable until it seats itself
on the rear (beveled , sharp) end of the braid
cl amp. The se two piece s are designed to
"mate," and th e be ve led end o f the braid
clamp will end up inside the rubber gasket. If
you're thinking that the braid clamp will cut

the rubber gasket in ha lf when the connector
is fully tightened OIl , you're correct: This is
part of the design.

13. Now, slide the flat washer down 10 the
rubber gasket so that it rests against the flat
s ide of the gasket and is fully inside the con
nector body.

14. Slide the rear nut down to the connec
tor body unti l it mates w ith the body 's
threads. and gently twist the nut clockwise to
screw it into the connector body. After four
or five twists you should begin to feel some
resistance to further thread ing. Now is the
time to get out those two ope n-end wrenches!
Use the 5/8" wrench on the rear nut . and a
thin 11/16" wrench on the "flats" o f the con
necror body (a "fat" or "thick" wrench usual
ly won' t fit-s-there is only about 3/16" space
here for th e end of th e wren ch). Hold the
body finnl y while threading the nut into it
unt il you meet considerable resistance to fur
ther thread in g. AI th is point, the rear nut
shou ld either be "bottomed OUI" right against
the connector body, or close to it, with a very
small space showing between the nut and the
body. You're done! (See Photo D)

Although this took a lot of description,
complete installation of the UG2) DIU type N
male connector takes ooly about two to three
minutes for the beginner, and far less lime for
an experienced technician. When I worked in
an engineering lab many years ago I 'd take
an enure day about once or tw ice a year j ust

" The R8 Is like a breath of fresh air, with ils

ground-up engineering and up-to-date digital

control from the front panel. Iam very pleased

to see a quality HF receiver of American

manufacture that should successfully

compete on the worid market, "
Bil/ Qarke
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When we introduced the American-made RB Worldband
Communications Receiver, we knew it would be judged by some very
discerning ears, experts accustomed to the finest in short-wave listenirq
equipment from around the wOOd. After listening to the world 00 the
Drake RB loud and dear, they have
delivered adecisive verdict.

They appreciated the A8's
sensitivity, clarity, simplicity, and all
around versatility so much that many
of them declared the A8 simply the
best of its class. High praise, indeed,
from very well-traveledears,

But why take the word of mere

experts? Put the Drake R8 to the test yourseU with a 15-day money
back trial period on factory direct purchases, and let your ears be the
judge. If you'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. To order
your R8 factory direct, for more
information, or for the dealer nearest
you, call 1·800·723·4639 today.
We're confident that once you've
listened to the RB, your ears will
hear of nothingelse.
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to build type N " patch" cables for the lab,
and cou ld usually assemble 50 or 75 such ca
bles per day. with two connectors per cable.
This is a lot of connectors. considering I 'd
take lots of breaks to avoid total boredom.

To test your completed connector assem
bly and installa tion, hold the connector firm
ly in one hand. grab the cable about six inch
es away in the other hand, and give the cable
a finn pull. You should not be able to pull the
connector off the cable . In fact, even 50
pounds of tension will not pull off a properly
insta lled type N because the braid clamp has
amazing strength. You might also want to use
an ohmmeier 10 check for the possibility of a
shan circuit between the pin and body of the
connector, but if you've followed directions.
Ihis is ~xtr~mely unlikely.

Caveats

l f you use foam d ielectric cable (an y
brand) or Belden 9913 type cable. do not ex
pect the standard UG21 DIU center pin to fit
the center conductor! Foam cables and 991 3
both use " oversized" center conductors (due
10 the lower dielectri c constant of the insula
tion material used) which is larger in diame
ter than standard RG8AIU or RG2131U mili
tary types, and will not fit the standard pin
dimension. Thankfully. special type N con
nectors are available for these non-standard
cables. They are often sold as UG21-9913 or
some such nomenclature to indicate they are

supplied with an oversized pin specifically to
accommodate the special cables.

If you u se double-shie lded cable li ke
RG91U or RG214IU, the braid may not fit in
a standard UG211U braid c1amp(body assem
bly. These specialty cables also have special
connectors made j ust to su it them. (Frankly,
unless you are using the cables to intercon
nect repeater duplexer cavities, I can' t imag
ine why you'd want 10 use double-shielded
cable. It is not any better in any respect than
sing le-shielded cable, with the sole exception
of its reduced RF leakage property. Sing le
shielded cable like RG2 13/U has low enough
leakage for 99.9% of amateur applicenons.)

There are variet ies of type N connectors
which are more complex and contain more
pieces than the UG21 D/U type described
here. For the most pan. they aren't any bet
ter. except possibly at the high end of the
SHF spectrum (above 6 GHz) and therefore
might best be avoided. Conversely. there are
some excellent type N "crimp on" connectors
which require no soldering at all and are thus
even eas ier to install than the one described
here. The problem is, some of these cost far
more and requ ire specialized and ex pensive
too ls for their installation . A good, standard
type N UG21 DIU connector that will install
exact ly as described here and is of hig h
enough quality for the vast majority of ama
teur applications is the Amphenol " RFX" se
ries, part number 82-202-RFX. This six piece

connector, as I've described. is bright nickel
plated for excellent resistance to weathering.
and is relat ive ly ine xpen sive , averag ing
around twice the price of a cheap UHF type
PL-259.

One more note: Yes. type N connectors are
available for practically every type: of coaxial
cable. from subminiature RG 1741U 10 " wa
ter-hose" sized RGI7A/U. The connectors
inte nded for use w ith s ma ll e r ca b les
(RG 174/U, RG58/U, RG591U. RG8X. ctc.)
have a smaller rear nut. washer. gasket and
braid cl amp and a smaller hole in the center
pin , but othe rwise install as described. The
connectors intended for use with larger ca
bles (RG I7/U. RG217/U. RGI 8/U. e tc.) have
a larger body an d rear nut . washer. gasket
and braid clamp. and a larger hole in the cen
ter pin, bUI still install as described. If you
practice with a piece of military standard
RG213JU you'lI learn enough to know how
to install any of the type N varieties on any
cable type.

Once you get the han g of it. installing a
type N fitting is as easy as falli ng off a log
and much less painful. The type N has lower
loss than a UHF type PL-259, especially in
the upper VHF and UHF spectru m (300 MHz
and above). is more weather-resistant, han
dles more RF voltage. and will fit more high
end commercial and military equipment and
antennas. If you don', get familiar with using
them. you' re missing the boat. II
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Number 5 on your Feeclbaek card

Mobile C W O per ation
Ham radio 's oldest mode keeps rolling.

by Steve Katz WB2WIKlM6

Wail a minute, what's that again'? Who
would want to operate mobile CW'?

I do, for one, and I'm finding a growing
number of mobile CW enthusiasts on the HF
bands who must agree with me that it's great
fun and more productive than mobile phone
(SSB) operating. CW is our oldest mode of
amateur radio communications, and enjoys
an SO-plus-year history of hundreds of thou
sands of operators and many millions of suc
cessful contacts made. Yes, it 's old-fash
ioned, but CW is hard to beat for making
contacts with minimal equipment and anten
nas. Because of its narrow bandwidth and
smallest-possible consumed spectrum. CW is
an efficient mode of communications. The
"newer" digital modes, like RTrY. AMTOR
and packet are a bit faster and more automat
ed, but all require specialized equipment thai
cannot always be managed for field, portable
or mobile operations.

Mobile operations. besides being fun and
a great way to pass the time while stuck in
traffic, lends itself beautifully 10 CW work.
How does one drive a vehicle and send CW
at the same time? Easily! How do you drive
and talk into a microphone at the same time?
It 's almost the same thing, and while most

mobile phone operators have had at least one
experience where the mike cord got entan
gled in the steering wheel or knocked over a
cup of coffee sitting on the dashboard, a
properly laid-out mobile CW station will
never encounter these difficulties! How does
one concentrate on driving and copy CW at
the same time? Easily! Of course, you must
copy "in your head," and not be reliant on
pencil and paper, lest your mobile CW oper
ations become deadly hazardous.

Based on my several years' experience in
operating mobile CW, I have developed a
few ground rules by which newcomers 10 the
art must reasonably try 10 abide:

I . II helps to be a good CW operator 10

start with. Sloppy sending or poor copying
ability will make mobile CW work nearly
impossible. Practice at home for as long as it
takes 10 become proficient in CW work, and
wait until you stan receiving unsolicited
compliments on your " fist" before altempt
ing mobile CW work.

2. II helps to have small , uncomplicated
equ ipmenl. Whil e a new TS-4.50S might
make a good mobile rig, it has 100 many
knobs and buttons, which might be a distrac
tion. I' d stick with simple. inexpensi ve, sol-

id-srate (and no-rune) rigs. My latest acquisi
tion for mobile CW work is the new MFJ
model MFJ-9020, a 20 meier (only) CW (on
ly) transceiver which occ upies less space
than the average 2 meier FM rig, weighs
almost nothing, mounts anywhere, and has a
list price of only $179 (I gOI mine for $169,
brand-new ). See Photo A. T his little rig
works incredibly well and has only four
fron t-panel control s, one of which is the
ON/OFF switch! Who needs S-meters, out
put level meters. dual YFO's, memories and
so forth while they're driving 60 mph on the
freeway? Surely nOI I.

3. Permanenlly mount YOUt keyer paddle
in the most convenient and comfortable place
possible. I have mine, an MFJ 442B-X (elec
Ironic keyer and Bencher paddle in one small
box), attached to my center console between
the two front seats of my car, between the
gearshift handle and the parking brake han
dle-a nearly perfect spot, at a reasonable
height to make sending very comfortable.
See Photo B. Route all wires and cables so
they're not in the way at all, and are prefer
ably hidden from view altogether. (I have
mine "tucked away" under various parts of
the console cover materials.)

Photo A. The lillie MFJ QRP-CW rig wilt mount just about anywhere,
and is so light that a plastic dash will hold it just fine. I used an old
brocket from a Radio Shack: CB rig (or something), modified slightly
for the MFJ rig.
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Photo B. The MFJIBencher keyerlpaddle combination works well and
is mounted with VelcroTIII to the center console between the front
seats of my car. Convenient. handy. unobtrusive and just the right
height for easy keying while mobile!
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FEEDBACK

In our continuing effort to present the
best in amateur radio features and
columns, we recognize the need to go
directly to the source-you, the reader.
Articl&s and columns are assigned leed
bac k numbe rs, which app ear on each
article/column and are also lis ted he re.
These numbers correspond 10 those on
the feed:lack card opposide this page. On
the card , please check the box which
honestly represents your opinion of each
article or column.

Do we really read the feedback cards?
You bel! The results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To
show our appreciation , we draw one feed
back card each month and award the
lucky wiMer a free ere-veer subscription
(or extension) to 73.

To save 00 postage. why not fill out the
Product Report ca rd and the Feedback
card and put them in an envelope? Toss
in a damning or p ra ising letter to n-e
editor while you're at it. You can al so
enter your CSl in our CSl of the Moolh
contest. All for tna low, low price of 29
cents!
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Photo C. The trunk compartment with the hatch door removed. The 12 VDC cooling fan
is mounted to the hatch cover and blows directly on the mobile amp's heat sink. which is
normally just a fe w inches below the fan when the hatch is closed. The amp can be seen to
the right.

4. Use an external speaker (or the receiv
er, preferably o ne that can face directly at
you. I use an amplified speaker to help over
come road noise: a great deal from Radio
Shack, model 2 1-541. This speaker, which
requires a so urce of 12 ¥DC power as well
as audio drive . prod uces 8 watts o f undis
toned audio. sounds great. and costs about
$25.

5. Since mobi le stations must use compro
mise antennas due to space limitations, use
the be st mob ile a nte n na you c an find
(whether it be purchased or home-brewed). I
use a Hustlerw fold-ove r mast with screw
on resonator/whip assemblies, mounted on a
heavy-duty "ball" (3I8 M -24 th read) on the
rear fender of my station wagon. with the
ball height 3r above the road surface. The
antenna. with the 20 meter resonator/whip
installed. is 86" long and 62" of its length is
comple tely above the roof line of the vehi
cle. It works so well that I o ften can't be
lieve it! I've worked about 45 states and 70
countries with this system so far (in the past
few months). There are many mobile HF an
tenna s on the market . and most of them will
work well if properly installed.

6. If you like OX. stick with the higher
HF bands (20 through 10 meters). Condi
tions are better and the antennas are more ef
fic ient, and cover greater bandwidth, than
ones for 30-40-80 meters. (Although 30 me
ters. being a d ig ita l-mode-only band with
enforced power restrictions, might be kind
of fun from the car- I haven ' t tried it yet.)
Twenty meters is probably "open" more
hours per day, and more days per year, than
any other band, but 17 and 15 meters aren ' t
too far beh ind, and 12-10 meters can be
great dayt ime bands in the winter months.
Ove r the last two winters (1990 and 1991),
using a Rad io Shack HTX-IOO 10 meter
25W rig and an 8' long "CB" wh ip (cost:
$9.95) , I worked mobile CW DXCC.

7 . If you rea lly l ike DX , try a mobil e
power amplifier! I use a home-brewed one
(shown in the photograph) wh ich cost about
$60 10 build and use s a pair of MRF247 's to
develop tOOW output power with less than
5W drive acro ss the HF spe ctrum, 3-30
MHz. This amp was a cinch to build and is
essentia lly identical to the Communications
Concepts, Inc . (Beaverc reek, Ohio) model
EB-63, which se lls for $89.95 in kit form,
witho ut cabinet or heat sink. My litt le amp
sits tucked away in the comer of the trunk,
j ust a fe w inches fro m the antenna ba se .
(See Photo C.)

8. Answer CQs on an active band; only
call CQ when the band 's nearly dead. No
matter what you run, your mobile signal will
not compete very well with base-stations us
ing h igher power and efficient antennas .
(However, I have been able to work weak
OX stations right through enormous pile-ups
when I've been parked at advantageous lo
cations. Using 100W and my mobile whip,
while parked on a good mountai ntop with a
clear horizon in all directions, has don e bet
ter for me sometimes than my legal-limit
station at home. Driving or parking along an
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ocean beach isn 't bad, eithcr.)
9 . Be sure to make your own vehicle as

free of ignition noise in the RF spectrum as
possible. You can't control other veh icles on
the road, but almost any motor veh icle can
be improved in this area. Simply using resis
tor-type spark plugs and shielded ignition
wiring. regularly replaced when worn, goes
a long way towards minimiz ing ign ition
noi se . My Volvo wagon, factory -equipped,
happens to be a very low-noise vehicle. bul
many aren't.

10. Lastly, when using long or top-heavy
mo bile antennas (as many are) it often pays
10 " guy" them a bit to prevent damage from
high-speed d riving. My Hustler 20 meter
wh ip would place 100 much strain on any
conventional ball mount when traveling at
high speeds (let 's not discuss how high) if it
weren 't secured with a piece of string 10 the
roof rack of my car.

So much for suggestions. How are mobile
C W contacts made? No sweat ! Same as
home-stat ion C W contacts. You either an
swer someone else's CQ, call CQ yourself,
or break into a CW QSO if it sounds inter
esting. Your mobile rig will have to have
some sort of break-in capability (full QSK
or "semi-QSK," which is usually the same
as VOX on SSB ) so you only need to touch
the paddle 10 send. After just a bit of prac
tice you 'll be hav ing long CW rag-chews
with the best of us. Operating mobile phone
or CW is all the same-if you can' t chew
gum and walk at the same time, mobile 0p
eration on any mode is not for yo u. But if
you've had no pro blem with VH F-FM mo
bile work, then CW HF mobile work is not
any more d ifficult. provided you're a pro fi
cienr CW operator to beg in with.

Personally, I like CWoIt's very relaxing to
me, and easier to listen to for tong periods
than phone. Probably the great narrow-band-

width CW filters that allow only one signal
10 pass to the speaker have a tot 10 do with
this. You can', use a 500 Hz filter on SSB,
but o n CW it' s the norm. Even my little
MFJ-9020 has a factory-standard narro w
CW filter (with an even narrower one avail
able as an option) which, for the most part,
is narrow enough to allow receipt of just one
signal at a time, even d uring crowded condi
tions. Wh ile headphones make CW opera
lion even easier at home, I'd not recommend
them for mobile work: They're illegal to use
while driving in most states, and might re
strict you r ability to hear emergency sirens
or horns honking. As with any mobile work,
the task o f controlling yo ur vehicle must
take priority over a QSO, Occasionally you
might need to forger about your QSO and
make an emergency maneuver- j ust do it,
and forget about the QSO. Your contact will
probably still be there after the emergency is
over. but if not, so what? There will always
be another contact.

I guess in addition to being a proficient
CW operator, it pays to be a good driver! I'd
not recommend mobile CW work (or maybe
mobi le work of any kind) fo r brand-new
drivers who are stil l lcaming the ropes, or
for nervous drivers who consider the task of
keeping thei r car on the road an enormous
job that requires 100% concentration and
then some. BUI for those of us who drive
comfortably in al l kinds of conditions, and
those who , like me, log 50,000 miles per
year on the roads with zero accidents, mo
b ile C W o peration should be as ea sy as
fal ling off a log. And speaking of logs, don't
forget to keep one in your glove compart 
ment to record all the great OX you're going
to work!

Hope 10 hear you on the CW bands. For
now, this is WB2WIK/M6 (mobile, 6th call
area) QRZ OX ? II
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,.,. ... .eoo 'u .s ...." ...,,, 00 • "', ,,.
""".. '" ••, n oo. 'NY ,,~"o""" '"_. "••"'.d., ow...."" Mk.' ......
•,. ,.. , ,,..,• • " w."on"." w.'" "" '"

~ PHuiu. unDERS CALL
== 716-924-4560

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

$ 11.95
$16,95
$16,95
$16.115
$9.95
$8.115
~%

$189,95

RSG-ID
$2495~

BIlOADlIAND
PREAMP
Vlry pepuIor ..".it"",
.' ~P "'po• • p,••mp,
ida .' ' Or , c a nn a ' ,
TV•. VHFIUf'lF rig.,
OO\Jnta~. Lo ""'... 20
dB !to,n. 100 'H.z _l
Of'll , W - 12 VDC op.,.bon
SA·7 '~ .,, $ " .95

LO NDtSE PREAMPS
M.," 'h.t ~eil'fl' come
.o.LlvEl smlll '"ZO for alOy
in'lallation ..ith H;.Q tUnad
~ for PO"" pod""". _
E""'..m goin I rld ""'"" t;g."r_ .."",_ to impr0Y8

' . e . p' ion' Sp. eity bInd
2M-PA·'0. 220 MHz-PR
2O.440 Mf'lz_PA-40
Eac~ 'it .. $ '7.95

Piol< thaunitlhol'. r9'>l for you, III
undo Ira"""" .._ aignaI in ee·

'08 MHZ FMI>Ioni "" '0 J(Xf 0"""Pl
IOf hi _ FM·. thai 11""" up to
112 rriI<t
FM-1.l>Iooicunit $5 .96
FM-2. OS _ boJl ...h added
mil<. pr......" $HIS

FM.... k>nlI ,a~, hi\I"1 """""' ....h
o"'Y "",,al~ 1l<.o(Iio'-.p;el<o
""....,.,..10'_0'1 .$' • .95
Me·1 . rrRotura_" .rnkacar·
Iodgolor FM-12,. . . . $2,96

F.-WIIlD.Ol
_IKUITS

. $~.\15

. $~.95

$'2.95

S UPEIl S LEUTH
A . _ r ...,oili.. a rr>
,,~ .... "'hich witl picl<
..... p," arop It '5
<eel' G""" lor """""
'00"9 baby' . room or
• • g.n".1 pu rpo••
. m" i""' . Fcil 'NI rm.
outp..., Auns on 6 lC
15 . 01.., u.. . ll-.~

"""'spe••e'
8N_9 ' i' $'U.5

SPEAKER PHONE
Ta" on tho p"""" l1an<I.." ... grut to put in
aI>Op or .r>ac;., pro.. trIO _ lC ...._---<>0
actull phona rNHHlad. WOO rna .. com"",,·
e,oI ""liS. ToO< Irom .....,......., ' oom. p""""
'i.... ""","rad-no bah"'Y n-.d. S upo, for
Il moly l Oll eool..._ e.li, or buy two fOf
!Ia__lr.. O11a<coml Add ou, ca" oat !or 0 pro-sp., $29 .9'S C• ...cS P $12 .95

Co''''.~ you<• • lahOQ OO\Jm..
to UGHz

9 0, I Hz, I Hz.1 0 Hz

9 0. 1 Hz. 1 Hz. 10 Hz

SYNTHESIZED
SIGNAL GEHEllATOR

F"'a1I)', •~ liD quolijy signal Il""",.tor-. ,,,...""om.lo.., to the $7.000 Il" Mfators. TM AS(>. ' O i• •
Oat<! """""'fI, ~... •""y 10.... lJII_ator i<Iooi for"'" lab
.._ ... for prOd.cloon I"st. Lease ll lOl"'''10",, $3,00 .
"'V· F• • tu... . '1 00 kHz 10999 MHz ' 100 Hz f8SOI...ion to
eco MHz. 200 Hz ol>ove' - 13010 .,0Olilm O"'P<J1 rango
' 0.1 <IB OUljlul "."""'iOn ....M arld FM moduIalion '20
PlOllramm.lJl<t ....mono. oOulpU! 00""''''' in """s, dB,
dBm with in, ,,,nt__.... un~. oRF 0IJ1put
""""" power protected ' LEO dioplOy ot &II p."
1.,.--<>0 analOg g.... ....,rIt'

PACKET RADIO
r""' ........,......"....iIot>la
!or ".. Com_ IS" IP-ll"A1
or tho lBM.f'C (P"8Mj. Easy...
.a m ~ly "NO TUN'NO" , to·c"""" FREE ~~• •ortwil'" , PC
Boa'"~ F"lloc<onofJIa'ion

KIT P-&oA
P·lBM

CASE CPK

ACCESSORIES FOR COUNTERS
Taleocop;e ship ant8nna-BNC pIog. WA-- l0
HOgh impo<lonce pr_. Ilgnt lo.><IiOQ, HP-1 , . ,
low-wss proI>O. Il<.o(Iio .... Lp·l . ,
Oi'''''' proDe, _ ,oJ purpose ..... , OC- l
Tilt bal l. ..... . ,.. co"""" for H'Y _OQ, TB-ro
RtochargoatH O11a !>attory pOCk, 6P...
CT-90"""" """'1>10 , 0 .1 ppm accorllC\' , OV·l

FMRA DIO
FciI_fladgo<J ._ rhot.
m'ero""'t ..,n.,' ivity.
K: <lotoc!or Irld '0.7
MH. IF. Tu"a . Std
FMbroaclc.., bloo "
" '" os I. rgo portion8
on lOCh e rld. lda ol for
" bug" rocol_. flob.
by ox p. rim . n.. o r
e...n ao f M' ado<>'
FA· ' .it. $19 .95

TELEPHONE
TRANSMITTEA
Min• • izad with pro,....
. ;on. 1 pa,for ml no•
S . II-po "erld Irom
pOOna lin. , tr&n.m i"
,n FM bfoadcao' 1>1000
lip to \'0 mIlO ,notal.
... ily In y..ha.. on
p""",, " .... 0' in."'"-'P!:I·l l" t $1•.95

•
CT-90 9 DIGIT 600 MHz

COM·3
$2995~

8ll0AOBANO
PREAMP !(:;,;::;;:.J

2M POWEll AMP

Boo.. tho...... . aig nola 10 yOu'
..".n'>Of, Tv, a_ . " radiO Of Ifo.
q""""", CO"""".F~ 25 <18 goin, 1 lC
1000 MHz 308 NF, 6NC """"""toni.
~ ..". 00 12 VDCOf 110 VAC.
PA-2. "'I' od. incl_. AC _ po..

. $59.95

<: 2S mV'0 50 MHz
< ' OmV'o l GHz
< 50 mV'0 2.5 GHz

<: 25mVlC SO MHZ
< 15 mVlCSOO ~Hz
< 100 mVlC 1 GHz

<25 mVlC >00~ f'lz

< SO mV lC 1 SO ~Hz

<: 10 mV lC 1 SO ~ftt

<: 150 mV 1<> 600 MHz

Eaoy lCDuO<! __ ..,., hoS 8 """'.
_ gain. lWin,awoca. 2YI in.
' 6W oca. 5W II lor OlJW oca.S
Imp ... hoat....o in min)' tIIrn rna;.
....... .w1ic Complele ...it~ all
paris. ~ Ind T~ ,OIly,

PA--1. olOW p mp ki' . $300 .95
TA.1. RF _ _ T~ ~toy k~ $ 11.95

MUSlCMACHtNE"'It .. Nl"~"'" 25_·
tnI ' lO"itOl I'lIl pOp~" ......
pkoI 3 . l-<ts 01,.,.. Ioo-.."op. ... ..,...,,·
."",",.ur..." ....., 00,"" ,,",

R<.", on w Iia""'l ... ..01 Irons
.,.",... E",,__.. """"'"
1llX!~_~~

Add r..- .... ... ~ I iIand8oo"Ia
._~

Co<,JIo1. , U IM-li 124.\15
e- ••'dl .... CUIll-5 I ll.95

ALL COUNTERS ARE FULLY WIRED & TESTED

LIGHT BEAM
CDMMUNICA TDflS
Tr. n, mito 0'- 0'"
'''h ra d bo.m up to
3O'_ "....impje ......
•• lC90 LIp '0 v. mile'
H"", ~... ".... 3Ot<Hz
00"'"' . G' ",,' lor .._
10-8. e.,phone. or un
da """"1;110 " bug."
T,.no""",,r + .-ecei,..
a r set, l Br.B $ ' 9.95

VOICE ACTIVATED
SWITCH
Vo i CI l e li .. tl d
•" ite~ kit p,ooid..
. ...,e!>a<l OU'Put ..~h
C<lrran' e""aIlilily "P
to '00 mA Ca n d' '''
oe<OI"'. lighl •• LEO, Of
""'" I ,_ ' 0C0f,,"'
molo" Ru " s on 9
'OC
V5·1 k~ $6.95

10Hz_1.25 Hz

10Hz_2,5G Hz
'ypjcoIly 3.0 OHz

10 MHz_1.5 Hz.
d.- try ' 000

CH>o

PS' OO

-~

2 WAlKADlU
SfRYICEMONITOR

COM·3, 1M """",", mO$l i>O!'<JI.r --=. 1 """""" moo;_
'or . For oI>opo tog or ""'.., ,,,.. COM-3 deI-. """.nco<!
c~OI>iI ihes for • 100>1• .., poce_.nd 01.. "w lou . ~
gram .-. yoo to ""'" • COM-3 !or leu I..., $3,00.day,
F• • Iur• • '0;,•." ontr)' ~'yboard with _.mmable
memory . ...""'" 3."'''''''''IIe' !feq.....,y 00<001., ' LEDt>af
graph j'oquoncyJerror "". 1111.., ,","oy 00.1_10 000 ~V

""" PIlI levels 'Hi9h ' ocoi"" ..noi"" il'\' , .... t~an S ~V
' 100 lHz to m.9995 MHz OConlonuo,," " OQuen<y~·

a<}O 'Tronsmit prOh.Cnon . <Ijl 10 100 wollS ' CTS tonII

ootO<l<tr. 1 "Hn "" .""'mal mod,""''''''

!~ SPEEDRADAR
- $S9,95
A I camplet. kh
q SlH

Ne.. 'o..·co", mie'o Dopplar
·.<lar 10' " cIocI<a" C" ""., Ooot. ,
_ a. DO.... Of O" y lorgo "",.,itIg ()b.

OCl , Qpar.,•• ., 2.6 GHz ""~ up '0
11. mile '""9" LED digita' rtI_"
:liopla)'O~ in milea po< """", kilo
_a' s PO' PIO<x or _ por .ocond '
EarphOnO o"'put allows lor Ii.'aning to
lC'val dowIer ...... , U.... two Hb oot
."., can . for a nta nna (not inc!<>1edI
..... ' u,," 00 ' 2 VDC. Easy lC b\Oi<I
" mit""'a" c.n".1ry ill PC 8tn";",,
' 65 pla8tic eua ""~ 8P8ody gr8jl/l
CO for . pro/a$8ionol i0oi< Avary "sa
"' aoo 1"'4_f"" , a ,

~tCIlOWAVE

NTRUS~ ALARM
~ rl.1 micro..I'fI Ooppllf
,onsor ,hat ..II da'oc' • hu
llOn " ' tor OS ' 0 fe9l1" ' Y
)pe<ata . on 1 3 Oli', and ill
lOt atlOCIadlrf heal. lighl, or
librotion• . Dri'fIt uP '0 ' 00
~A o"'put. normal ty 01"'" or
;108.d , rool on 12 \IOC
:;ompletl ' i1 MD-3 , $'9.95

rQNEDECODER
\ """I'flo tone _

" . oiIV" PC boa1l. F...",0: 400·500(] H• • ~.

""_ rango ... ""'''"''
100,"'"19''"11"1" 00. 567
C. Ust/ul tor _""".__,fSK, OO:

~""Do_ """""tone"""""" Rnon
,., 12_
hopIoIo '~ fD.t $6.95

f iCO(LE STtK
\ $Il<lc>'''9 , ," 81," . ·
"ll LED . mac" . ",.
im. 10 pic. LIp inn<>
;. nt. 'ooldn~ e l" _
'o u ""'en '~a ," " ,
,,"01 !or off"" 0081<:0,

10""0. neooy !<no
,-&I,, !
·$--< . it $9.95
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73 Review
by Da...id R. Corsiglia WA61WF

The AEA HamLink

Model HL·60

Advanced Electronic Applications
P.O. Box C2160

2006·196th St. SW
Lynnwood WA 98036

Telephone for brochures: (800) 432-8873
Price Class: $269

Does your radio miss you when you're not home?

for RTTY use.)
You can even send CW through the Hamlink

via a Touch-Tone button on your phone. You
may not achieve great speed, but it might just
be good enough to grab that rare country that
you have been seeking that only comes around
while you are at work.

The AEA Hamlink is very small (8" x 5" x 2")
and Ol'lly weighs three pounds. The unit is not
polarity sensitive, so if you accidentally hook
the power up incorrectly you will not smell
smoke! The !Slit draws only 200 mAoSo, with a
12 volt DC powered transceiver, it could be
used for emergency communication in an earth
quake or tIood.

You can also plug a cordless phone base in
to the RJ11 jack inside Harri..ink, then jusl carry
YOU' cordless handset around your home to cc
erate your transceiver.

A sightless and otherwise handicapped coer
alar may find it especially advantageous to use
a cordless phone as a control tonit.

Hardware Requirements

In some cases you may need an additional
computer interrace board. These accessories
can be ordered from the manufacturer. As of
this dale, the following radios and computer in
terfaces will worle with the ARE·50:

·AIl ICOMs that have a CloY computer port.
·The ICOM 751A has a CI-IY port and re

quires a UX-14 adapter 10 convert it 10 the re
quired CI·V buss.

-veeeu FT-890, FT-990, FT·1000. FT-747GX,
and FT-757GX2. The Yaesus do not require an

HamLink

-o..
•

Photo A. The AEA HamLink Model HL-60.

effie rlJmber of rings or, if HamUnk shares the
phone line with an answering machine or fax, it
can be set to enewer immediately after a hallQ"
up and call-back. The telephone answer mode
can be changed remotely as well.

We can call HamLink with any Touch-Tone
phone. After entering the security code, there
we are-listening to the band according to the
frequency and mode we were last on. We can
easily change to ....malever frequency our radio
is capable of receiving.

This means that, depending 00 the radio, you
could listen to any frequency: the AM broadcast
band, WWV, shortwave broadcasl band, 2 me
ter FM, 20 meter~ sideband, etc. The radio
can be tuned to a specific frequency or pulsed
up or down in 10 Hz, 100 Hz, 1 kHz, or 5 kHz
increments. With a Iitlle pectce you wiD easily
be able to tune in an tle modes, including side
band signals.

When you have tuned in a station and you
are ready 10 transmit, depress the -*- Touch
Tone button; from then on you will be transmit
ting. When you are done transmitting. depress
the -*" button again 10 put the radio back into
receive.

You may also select either of the two YFOs
or the radio's memory mode. Then you can se
teet different memories or scan the memories.
You can request the frequency the radio is on at
any time and the interface will reply with a 'tru
man voice- telling you the exact information.
You may also inquire about the mode, such as
USB, l SB, AM, narrow FM, wide FM, CW, and
RnY, ( a1thou~ HamUnk is nol recommended

Did you work tate and miss your
schoo, again? Did you miss that rare

OX contact that wailed for you to get to
work bofore transmitting? Do you want
to let your friends try out your rig witho1Jt
the hassle of throwing a party? Well ,
now thera's a solution for these prob
lems and more: Hamlink---the interface
between your telephone and ham radio.
It allows remere operation of your HF.
VHF, or UHF transceive r. Any time
you're near a Touch-Tone phone you
can cootrol your radio almost as if you

were home.
The TWF Super System, a t s-re

peal9r (440 and 1.2) membership gCMJp,
recently installed a HamLink . We are
certainly enjoying giving it a workout!
Our members were already comfortable with
the idea, because they regularly use 0l.M' three
remote base repeaters by operating HF radios
remotely using the DTMF tones on meir 440
transceivers. But now. wi th HamLiI'lk installed.
they're able to work HF even from work or from
friends' and relatives' homes. For the first time.
remote CW! With a speaker phone, ifs easy 10

share the fun.
Club members and elmers can make HF eta

lions available to other hams this way, We
found the unif s voice announcement of fre
qUQflCY and mode worked great for sight-im
paired membEn.

TI\o Hamlink can be interfaced with re
ceivers and tranceivers which are computer
controlable (~ no compul9f is required).
The interlace cable between HanUnk and the
ratio is specific to the radio's manufacturer and
can either be purchased or home-brewed from
the wiring diagrams and parts lists in the manu
al. We installed our unit on a Kenwood TS
940$.

Installation was simple and the instructions
were clear and easy to follow. The four cables
that make up the interface are for the computer
port and external speaker (all compatible re
dios) and the jacks for the CW key and micro
phone (transceivers only). The other conoec
tions are for power (either AC or 12 VDC) .md,
after initialization, the telephone line. Initializa·
tion consists of introducing yOIl radio to Ham
Link, entering the security code, and setting the
telephone answer mode.

The telephone can be answered after a spe-
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o
ICOM

MFJ-989C
8L8H, AT300. etc.

Cov,"rcr.,tt Co., .",a l StOC~M

SHORTWAVE RECEIVERS
STOCKED

~hone AutQpatcb.

_...,... 11

Radios for Business,
Gov't, 2~way, etc.
Stocked & Serviced,

Call for Great Prices!

Patches telephone calls from
your radio 10 phone line. Great
lor making and receiving phone
calls where mere are no phone
lines. Simple to use . Write or lax
for inquires.

Models: SOl -SO,
Pri vate Patch V. CES, CSI. etc.

1C-AT1A,151Aaf 7/1, .. 22lIGM R-7OllO.1C-765.
1C-72lL1C-323. 323Qt(, l'2t & n&. 1C-101. R-Tl OQ,
1C-:M10A12500A, R.1. R-72, R·1 00. PVPU,T

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

Los Precios Mas Ba}os en Nueva York

WE SHIP WORLDWIDE!
Export orders expedited.

. -
",-- (

l..orI9--l 81lge Witelen
T~kwe:rpor1ln "00::11

Ameritron, Nye,
Kenwood, MFJ,

AEA, etc.

AntenOl Tyners:

BENC HER P AODLE:S

BALUNS LOW PASS F9LTE AS
IN STOCK

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED AMPUFIERS
DEALER STOCKED:

RFCotIc:epl$

SONY; ""...
S hortwa"e RadiosSlockedTESYSI- I~~~ I HElL

DfQ9TAl,.FAE:QUENCYCOUfolTERS ~ 'VV'QI EQUIPMENT
OPTOIEUCTAOMCSmodell300 HlA.0013OQMHz IN STOCK

2300, 2210 H, ().22()() MHz. 2600H, lJTC.3OOO. 2810~-----,---=c="IISTANDARD.I
",-T_-...direcl lo you
FREE 01
ahippongeoal ,

KITIY SAYS:WE ARE NOWOPEN 7 DAYS A WEEK.
Saturday 1G-SpmlSunday 11·2pm
Monday-Friday 910 6:00 PM
Come to Barry'.'Of' the best buys In town

r:<;>NTACT us FOR THE LATE~
BUSINESS AND HAM AADldJ, IN 'I
SHORTWAv e RECEIVERS &

~
ANNeRS' MOTOROLA.~

YAESU. ICOM. KENWOOD.
MAXON, SONY, ETC,

YAESU
FT-767GX. FT-890, FT·747GX. FT·990.
FRG-8800, FT-736R, FT-1 0000, FT-415t815, FT-530,
FT-5200 , FT-24oo , FT-470. FT-411 E

VAE$U I(X)t,l lad ' on'.
FT-23RI26I78 lC2I3IolSAT ICOM' U'" "' II,V'OO.UOOD

.....,,;~ t,lCJfOAOlA.
FT411E.a11-911 IC02ATI2SAA Y,,£SU Ff" 2I:WWltIOI

FTl4-2OO8f7OO8 lC2IcGATI2~T ~'D£" ,Rt':GE OlCY . KING .

'" _ ICOIIO " T. "!IIl. "lOO
.....-'2111.116 " VlAflOOl lCC:lW ' "21 .0\200 " f _f >\O

SlAO w.u" ~ I
EIeo•• ots SIDd<

SCMN£B$'

AOR,
1000,
3000,
900,

ICOM,
Bearcat.

Wide StllIIC1IO" ol 5 W & Amateur
Publieaho"$

.---'--.~--......
- ' - ---'•

"""""A-S . ~s.~ttr<>-

....... IQM. WET1,~
MOOUBlOX, TCJNI'O,\. .................

CAII__

PMlpe DC-7778 __.-
Shortwave RadioslMarine

Panasonic

Wherever I !iJO, I take my radio.
Specia list In RADIOS;

Business marine aviation,
ham radios and scanners .

KENWOOD

TS<lSOSlAT. Ro5OOO. JS..850S. 1M 2. 1IA/
4411.. Tfl . 7SIA. Keowood S.rvice Repair.

T$ 140$. T5690S. flZ· I , T5-790A, T5950S0.

TH·78A, TH2Bt48A, "JM.9oI1A. TM.741A.

TM·732A, TM·641 A

Tel.phO". eenllOOleta
Ior~_~

~1299 .·nct1

MARINE RADIOS
!COM M7, MI l , M56. M700TY. M800

AVIATION PORTABlE ICOM A·21
MOTOROlA MARINE KING KX 99

Satellite telephone in
suitcase for worldwide
use, also for use in car
and wireless telephone
(for export). Motorola
cellular phone stocked.

(144, 220, 440
MHz), lsoloop.

...... AIfT." t & I UnearAmplitier: I 1C-H11o'Uf'FlUUn.as.IS.I7 ... · 9 . AmerlrOA.ltl)m. l(t,nwoocl. V_ IC-W2A -:lTCIIllILl1WlUS
C( Wl.1WlIOS

Cornpul... lnterracea
Stocked: MFJ·1270B,
MFJ·1274. MFJ ·1224. AEA
PK.a8. MFJ.1278T, PK·232 MBX

L J WfFAX. DRSI PRODUCTS
DSP 2232

EIMAC
3-5OOZ
572B,6JS6C
12BY7A&
61468

BIRD MIRAGE AMPLIFIERS JRC Short-wave rad ios
attmeters & ASTRON POWER SUPPLIES JST135. NRD-535D .'::'.':' ';'9
Elements Belden Wire & Cable, lnt'l Wire Amerltron Amplifiers
In Stock OPTO KEVERS STOCKED _ A....!llIliT.OIi!l,;.

~Mc-AI::-L ::-ALc-L-:O=RD=E::R::-S::TQ'"":=BA::R::R:::Y=EL::E::C::TR=OCCN:::,CS::-:CORP.,512 BROADWAY,NEW YORKCITY,NY 1001 2lR1UR"""''''''''''_ST"BE"'''"",,,","""'" STJ

N Y k C ' t ' LARGEST STOC KI NG HAM DEALER
ew or I y S COM PL ETE REPAIR LAB ON PRE MISE S

Technical help offered upon purchase

IIAQul S. Habl. Eepanol"
BARR Y IN T ER N ATIO N A L

FAX 212·925-7001 phon.212·925-7ooo
Mondey-Friday 9 1.."10 11:00 P ....
SalurOay 10. Sprn /Sunday 11· 2pm

IRTlLEX· " Spri ng St. Station" . Subwaya: BMT
" Prince St. Station". INo-" F" Train·Bwy Station"
Bua: Broadway 16 to Spring St. Path·9th St.l6th Ave.
StaliOn.

CO....ERCIAL RADIOS
STOCKED; !COM. MoIoro
9• . MAXON . Srtnd••d ,
Vaesu . w. _ ........,;e;.
~. buSOf III." . CM!
Deleo... . IC , PorIaol .
,"ob il , • • b .
pe.lfl<S ...

ALL
SALES
FINAL

We stock: AEA. A1inco. Amero. Amerltron. Antenna SpeclaIlst, AARL.,
Astatic. Astron. B&K. Belden. Bel"lCher. Bird. Butternut. CES. Cushc:rafl,
Dalwa, E9mac. Henry. Hel9, Hustler. Hy-Gain. lcom. KLM, Kantronlcs,
Kenwood. Larsen. Maxon. MFJ. Mir.ge. Motorola. Nye, Palomar. RF
Products. Shure. Sta.nelard, TUBES. Uniden. vaesu, Vbroflex. Duplexers.
RepealelS. SCanneIS. Radio P Lblicatioos

WI: HOW STOCK COfIlMEACW- COMMUNICATIONS SYSTiEIIS

HAM DEAlER INQUIRES tNVITIED PHONE 9N YOUROAOER , 8E REI"BURSEO

CO.....CI...L .....DIO•••_ ..... " ,,",tOM _ .,....." ....

Amateur Radio Courses Given On Our Premises, Call
EaDort Ord.r. Shipped Im....dl.t.I~.

FAX: 212-925-7001
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Frank felt that a 25 minute dissertation on canning okra was
appropriate repeater traffic during the rush hour snow storm.

transceiver is capable off. Many of the club
members are also shortwave listeners and par
ticularly liked lUning in a shortwave broadcast
station, then using the 5KHZ step feature to
step their way up and down through the short
wave broadcast band.

The only negative thing I could find with
Hamlink is that if you are not careful you could
accidently transmit out-of-band. You have to
check the frequency announcement often as
you are tuning around to make sure that you
did not hit an out-of-band frequency by me
lake.

HamLink does everything as advertised, and
at $269 it's a great bargain. II

Contac t David R. Cors iglia at 858 Lenz
Drive, Anaheim CA 92805; telephone: (704)
535-5528; Fax: (71 4) 520-9087.

calls by members trying out the system and
making contacts. The Touch-Tone codes are
very straight-fotward and there was very little
problem in getting the members of the club up
to speed.

They were able to use some of Hamlinit's
auxiliary functions to switch antennas when
needed. They found absolutely no RA and ev
eryone comment9d on the superb audio on
both recaive and transmit In tact. the stations
that w9l"e contacted via HamLink most of the
time had no idea that we were op8fating re
mote via telephone.

AUcomments from members who tried Ham
Link wete positive and most of them wanted to
install a full-time dedicated station using it.

One of the neat things about HamLink is that
you ca n listen to any frequency that th e

additional computer interlace.
-Any Kenwood radio with an active computer

port will work, but some radios need interfaces:
The Kenwood TS-440 and R-SOOO require an
1C-10; the TS·] 11 and TS-811 require an IF
1M: the TS-940S requires an IF-He ; the TS
140 and T5-680 r~i re an IF-1OC; the TS-690,
TS-450, TS·850 and TS-950 don't require an
interface; the TS-SO requires an IF-10D.

Please note: More radios are being added b

this list
These computer interface boards are usually

installed inside the radio. Not an deal8fS have
the boards in stock so it is a good idea. 10 get
them on order at the same time that you order
HamLink.

One 01 the best things about the ARE-SO is
the ease of installation and sebJp. It took exact-

ly 17 minutes from the lime I opened the box to r"':"l========~~j~~~~~~~~~~~~:=====lmy first on-the-air contact.
I highly recommend that you order the op

tional cable kit for the radio you are going to
use. Irs inexpensive and very well-made. You
merely plug in the cables from HamLink to the
radio and from a Touch-Tone telephone to a
RJ-11 connector inside Hamlink.

You program HamLink with any standard
Touch-Tone phone, inputting the type of radio
you are usiog. as described in the very-wen
thouglt-oul Clp9fating manual . Then unplug the
phone and comec1 a phone line to !he R~11
phone jack on the rear of Hamlink. You're
ready to start having fun. That's all there is to it!

Our club gave HarrLink a thorough workout.
We set 14l a unit at OI.J" Orange County Super
Station, where we have a full-size three-ele
ment 80 meter beam, six-element KLM mban
der and a lull-size 40 meter beam. To tesl for
RFI we used an Alpha 87A running the legal
limil. At a special club meeting we gave out
copies of instructions for HamUnk. along with
the security code and phone number. For the
next couple of weeks there were many phone

Call Us For
Great Prices & Great Service

ClRCU 11' ON READER SERVICE CARD

40 thni 15 meters - $69,% u . 10 rMlCrs - $59.95 . ..
Aclcl $6.SO .hI,oonlill. U.s. 10'1> Dioooutll 0" 2 or more.

S.ti .flld.ioll Guaranlned. Send audl $ Ord.
V1SA/MC PHO~'E ORD.:RS 10: flYTECRAFI

800.456.1273 P:O..B~31. 1
M.F 9A-5P (PT) 1lOS-S8J-8173 SIIl'U Villey

Most Revolutionary High-Frequency
Amateur Radio Antennas in 20 years!
The FLYTECRAFT"" SFX U ne of Monoband

Vertical HF Anlennu
• sIIDiquc modcb tor~30,2:0. IS. 10
lD<Un. b::h oaly 9 A. tall (10 _ it
f lia;btly sborlcr.) • Pucl.h. l.ln&Il
_ ... MID; 'i.... fulJ..u.e. iIIaaIibk
pa'fonlllillcc - worIO-wide OX •
domalic.. • PrUc fra:D eo.ayorbon:
--..,. - "YMr _1I'tlcat_...
1"1t. CZIlCIL - "I eM't IMI~

,.er ••tn .. is • • Ir] _n 1l .1l ~ "

.I......t . t-.p and _ ....... kaYe
lip permanently _ """blni.iyc; ideal
fOl' 1n1l:nl1.l._1'I'Slrictlld ..... . Sc:pIra1a
dO'WllIO " A. . Anlmu M tJc.ol low
. " &lerldl.w.. • [ulnll.T.U.
mttnl1l.lDadc! V.el 2 sbofWI ed l'IIdilli
with "'Dl"'LlnlL1~ - 1U'CICb lban out
or ooil lbcm up. (10M 11_ 3.)

•••••••••••••••••••••••••••••• •• •• •• •• •• •• •• •• Factory Autl'lorized Dealer & Service For •

• KENWOOD I•YAESU I
ICOM i

••••••• •• TOll. FAl l OflO IEA L1N IE , -aoo-:W.·3'« •
• ~.VI "" " •• •
! THElI~ CENTER !
• •• •I S7aO-.o __nc1R3l 1!t'2)....,'O •
: floll li ' 21"'-IIOO1 :

• •••••••••••••••••••••• ••••••

P.O. Box80096, Fort Wayne, IN 46898
(219) 489-1711

Vi I" MaslerClrd - Check - Money Order· COD
Mone -Back Guarantee

INNOTEK Inc.

CIRCLE 283 ON READER SERVIC'E CARD

X-BAND TRANSMITI'ER

MriatLre (21/. x J3A x
1"-"--'''l l°)GaAs micro,""

........I-~_.!transm ilter pro
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi
nates the need for an external antenna.
Advanced maldling techniques secured
good temperaturestability with low frequency
pulling.Greatforlong-rangelesting ofradar
detectors, calibration 01 radar receiving
equipment, andpoint-to-pointccmmcnlca
tion links.
CompleteAssembled System $39.00
Parts & Instruction Kit $29.00

Plus $2,00 Shippingand Handling
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AASTRON
I~ CORPORATION

9 Autry
Irvine, CA 9 27 18
(714) 458-7277

MODEL VS-50M

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

SPECIAL FEATUREG P£lfO'."C,IPEClflC'''O.S
• SOlJO STATE ELECTRCJl ICAllY REGULATED • IHPIJT VOlTAGE: 105-125 VN;
• FOl.D-8ACI( CU RRENT UI...TING P,olllCts Power Suppty • OUTPUT VOlTAGE: 13.8 VDC t 0.05 YOIts

tom excessive CU'TenI & continuous shOrted oLrtput (Internally Adjustable: 11-15 VDC)
• CROWBAR OVER VOL1AGE PROTECTION on al l Models • RI PPLE Less than 5mY peak 10 peak (full load &

u Clpl IS-3A. n-.u.. auA, 1$.4L u-5l low 1l1lll1
• MAINTAiN REGlA..ATION & lOW RIPPLE at low line input • All unus available in 220 VI{; input vollage

VoI1age lexcepllor Sl-11A)
• HEAVY DUTY HeAT SINK . CHASSIS MOUNT AJSE
• THREE CONDUCTOR POWER CORD except jor RS-JA
• ONE YEAR WARRANTY • MADE IN U.S.A.

Sl SE

RS-l SERIES

RM SERIES MODEL "M-35M

RS·A SERIES

MODEL RS·7A

RS·M SERIES

MOOEL flS.35M

Co'on Conlhlu!lU' es- Size UN) ShillPin,MODEl GrlY Bllct Duly IAmp11 (Amp.1 H~ W ~ 0 Wlllbs.

• LOW PROFILE POWER SUPPLY
SL·l1A • • 7 11 2"1. x751. x93/. 11

ConllnulMls leSe Sizi UN] ""&",MDDEL Duly [Amps) (Amp.1 li ~W~D Wl Ill.
• POWER SUPPLIES WITH BUilT IN CIGARETTE LIGHTER RECEPTACLE

RS-4l 3 • J'h x 6'11 x 7'4 6
RS-5l • 5 3'h x 6'" x 7'4 7

• 19" RACK MOUNT POWER SUPPLIES
ClntinUOUI ,ts· SiR 1111] Shl'&",MODEL DIl1 W[Amp, ) IAmpsl Hx Wx D Wl b.

RM-l2A 9 12 5'10 x 19 x 8'1. 16
RM-35A 2S 35 5',," x 19 x 12 Yl 38
Rf.l -50A 37 50 5't. x 19 x t2Yl 50
RM-60A 50 55 7x 19x 12 Yl 60

• Separate Vol! and Amp Meters
RM-12M 9 12 5',," x 19 x 8'.10 16
RM-35M 2S 35 5'10 x 19 x 12Yl 38
RM-50M 37 50 5't. x 19 x t2'h 50
RM-60M 50 55 7x 19 x 12'h 60

to... Cutlu.., IU· Sillll") S~i"I.,
MODEL '''' ''''' D.lr Ib , l] lA_,ll I xWxl WI. llh .)

RS-JA • 2.5 3 3 x 4"" x 5,," •
RS-4A • • 3 • 3J4x6'h x 9 5
RS-5A • • 5 3'11 x 6'11 x 7% 7
RS-7A • • 5 7 3JA x 6'h x 9 9
RS-78 • • 5 7 4 x 7'1. x 1014 10
RS-10A • • 7.5 10 4 x 7'1. x 1014 11
RS-1 2A • • 9 12 4'!lx8x9 13
RS-128 • 9 12 4 x 7'1. X 1014 13
RS-2OA • • 16 20 s xs x tcs 18
RS-35A • • 25 35 5 x 11 x11 27
RS-50A • 37 50 6 x 13JA x l 1 "C••li. . . .. IU" Sill [III) U I"i"
MODEL DlIW lA_,ll IA _, I) I x Wx I WI. IIh .)

• Switehable WIt arIl Amp /l'Ider
RS-12M 9 12 4'hx8x 9 13

• 5eparate 'tOIl: and 1lnp metllfs
RS-2OM 16 20 5 x 9 x 10'l'r 18
RS-35M 25 35 s x u x tt 27
RS-5OM 37 50 e x 13"," x11 "

VS·M AND VRM·M SERIES • 5ep¥ate Volt and Am p Meters . Output Voltageadjustable from 2-15 wits . Cment Nmil ad;"stl.ble trom 1.5 amps
to Full load

CO.. Cntin,n Ict· SlnlJll1 Uippl.,
Guy 1Ix' hI, lA_, ll A.,I HxWxD WI. 11~' .1

• • 5 7 4 x 7'1r x 10,," 10
• • 7.5 10 4 x 7'h x l(H1, 12
• • 9 12 ewx a x s 13
• • 16 20 s x s x tew 18

CIACl£ 16 ON Il£AD£It SOfYIC( CAIlO

MODEL
RS-7S
RS- l05
RS-12S
RS-20S

CulllHn ,,,. Sill lllli S ~ippl.,

MODEL DlIW lA_,ll (A_,ll I xW xl WI. 1"1.1
@13.8VDC @lOVDC @5VDC @13.8V

V5-12M 9 5 2 12 4'l'rx a x9 13
V&-2OM 16 9 • 20 s x s x ie» 20
V&-35" 25 15 7 35 5x1 1 x1 1 29
V&-50f4 37 22 10 50 6 x 13'10 x 11 "• Variable rackmount power supplies
VRM·35M 25 15 7 35 5%x 19 x 12'11 38

MODEL VS-35M VRM·SOM 37 22 10 50 5'4 x 19 x 12'11 50

• Built in speaker

"ICS-Intennittent Communication SeMc:e (50"10 Duty Cyde Smin. on 5 min. off)



Number 7 on your Feedback card

73 Review
by Michael Bryce WB8VGE

Hewlett Packard Direct
Instrument Sales

5301 SteV91"lS Creek Blvd.
Building 51LSC

Santa Clara CA 95052
Telephone: 1-8(1).452-4844

Price Class: $995

The Hewlett Packard
HP 34401A Digital
Multimeter
Add a top quality test instrument to your workbench.

Iknow several hams who will spend thou
sands of do llars on the newest rig this year

but who don't own a useful digital mumme
tee. I don't have money to drop on new gear,
but I do require a digital multimeter I can
count on. I spend much more time at the
workbench than at the operating table.

After going through a pile of off·brand digi
ta l multimelers. I decided that I needed
something better than what the local Radio
Shack carried. So. last year at the Dayton
Hamvenl ion, I started to look for a new
bench-style digital multimeter.

My wife and I happened to Slop in front of
the Hewlett Packard booth. I took a quick
look, told my wife that -H p· means "high
pr ice," and started walking away. Then an
HP salesperson walked up to us and started
talking.

What he showed me changed my mind
about HP. The HP 34401A Is a 6-1/2 digit,
h igh performance digita l mu lti meter in a
bench-top style case. The HP 34401A does
so many things that calling it a mere d igital
multimeter doesn't do It Justice .

Features Abound

The HP 34401A has a highly visible vacu
um-fluorescent display. It also has built-In
math operations such as Min-Max, Null Val
ue, High Umit, Low Ljmit , dB AEL, etc., as
well as continuity and diode lest functions.
The "hokI" feature lets you make hands-free
readings. How about an auto trigger set to
take a specific reading at a certain time in
terval? The HP 34401A will even ten you
how many times irs been calibrated!

You can set the resolution from 4-112 to 6
1/2 d igits. You can turn off the autorange
featu re and use manual contro l. Two- or
fou r-wi re resistance checks make reading
low res istance values easy. You can mea
sure frequency up to to 300 kHz as well.

Other features of the HP 34401A Include
an HP-IP (IEEE-488) interface and an AS
232 interface, both standard. You can pro
gram the HP 3440 1A wi th standard pro
gramming languages such as SCPI, HP
3478A and Fluke 8840. You may also use
the HP 34401A in a remote interface setup.
You can even set it up as a "goIno go" lester.

A front panel swilch selects either the front
test probes or the rear probes (a set of test
probes comes with it). There are so many
featu res that it's hard to keep track of them
all.

Putting the HP 34401A to Use

Hewlett Packa rd includes two manuals
with the HP 34401A. One is the user's guide
and the other is a service manual. The man
uals are super! They're easy to read, and
you can find what you're looking fO( without
digging through layers and layers of materi
al.

Each HP 3440 1A comes from the factory
with Its own specifications and a certificate
of ca libration sheet. You know the amount of
erro r on each range on almost every func
tion. The DMM goes through about 100 sep
arat e tests before passing final calibration .
You can have the HP 34401A calibrated to
MIL-5TO-45662A specs if you desire for an
extra charge . You may also send the HP
34401A back 10 Hewlett Packard at any time
to be re-canbreted for about $90.

24 73 Amateur Radio Today · July, 1993
Photo A. The Hewlett Packard HP 3440'A digital multimeler.
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Thruline Directional Wattmeter
The worldwide standard in

directional wattmeters.

• Accurate with in -+ / - 5 % of full scale
reedinq.

• Measures forward or reflected power in
coa xial transmission l ines under any
load condition.

• Power range from l OOmW to IOkW.
f requency range from 0.45 to 2300MHz.

• Ut il izes Blrd's " QC" quick change
connect ors for Interchangeable field
operation wi thout recalibration.

• Built-in rem er e-reading capabil ity.

_
,.~...~'~ • Peak read ing vers ion available.

Call or write today (or more detaifs on the
Indus try Model 43 wattmeter and to receive
a complete Bird ClItlJlog.

CIRCLE 2114 ON READER SERVICE CARD

HEIGHTS TOWER SYSTEMS

n
9505 Groh Road Bdg. 70E

G ro sse lie, MI48138
1·800·745·1780

FAX (313) 692·6727

Pioneers in aluminum tower
manufacturing since 1959

30303 Nora Rd ., CleYeland. Ott 44139 U.S-A. • (216) 24 1200
TlX: 7116898 Bild Elec UO • FAX: (216) 24S-S426
WESTERN REGION OfFICE: Qiai, CA - (805) 64&-7255

Ehzdronlc Corporotion

• 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!"

CIRCLE 176 ON READER SERVICE CARD

NEwt
400

WAITS
.w.

1144· 1" MM_l

nSlSltMS TtL I3 1D1 471.QUl
'.D.III !SUi FU IJllJ1 47J-4U8
In _...-. C_loan

CIRCLE 232 ON READER SERVICE CARD

TE
SYSTEMS

RX Preamplifiers
NF O_ln

BlInd Model (dB) (dB) Connector

50 101Hz 0520B 5 25 BNC
50 MHZ 0520' .5 25 •144 Mliz 14208 .5 " BNt
144 Mliz 1420N s " •220 MHz 22206 .5 22 B/lC
220 MHz 2220. .s 22 •440 Mliz « 2OB .s 18 GNt
440 101Hz «"" .s 18 •12GlU 10206 ., 14 BNt
12 6HZ 1020. , 14 •
e--n ,.r 10cIlI . ... or sen:! drettIY ter U1te'
IJQ1C1 inlormatJon AI Pro1t;t$ Made Ji USA

ISO MHZ
Il503G . ·5 1~50 6 1510.6 lPA
O508G 1 170 " 15106 S.....,
O508R 1 170 " + -'"05'00 10 170 25 1510.6 S.....,
0510R 10 170 25 + R. ,ea",
05'" 5 10 375 60 15{O.6 HPA
0550RH 5 10 375 60 + Repeater HPA
0552G 2540 375 55 15{O.6 HPA
0552RH 2540 375 55 + Repeater HPA

144 MHz.",. 1·5 1 ~50 6 1510 6 lPA
1406G 25 .00 12 1511).6 ".,.,.
1409G 2 150 25 1511).6 """""1409R 2 .50 " + -WOO 10 .60 25 '''' S.....,
W OR 10 .60 " + -W21l 2545 160 20 1510.6 ,.....,
1412R 2545 160 19 + -14'" 5 350 56 1511)6 HPA
1450RH 5 350 56 + ~HPA

14526 25 350 50 '''' HPA
1452RH 25 350 50 + Reoeatet' HPA
1454G 50100 350 " 1511).6 HPA
1454RH 50100 350 " + Repea\ef HPA

mlMHz
2203G 1·5 10-40 6 1410.7 lPA
22106 10 130 20 1410.7 S_.
2210R 10 130 19 + Repeater
221 2G 30 130 16 14{O.7 S_.
2212R 30 130 15 + R.,,,,,,
22... 5 220 " 14/0.7 HPA
2250RH 5 25G " + Repeater HPA
2252< 25 220 ,. 14,q1 HPA
2252RH 25 25G as + Repeater HPA
225" 25 220 32 14}ll1 HP'
2254RH 25 25G 32 + Repeater HPA

440 MHZ
«OJG ' ·5 1-25 • 1211 .1 lPA
«'00 10 .00 19 1211 .1 S.....,
44l0R 10 100 18 + -«1 20 20-30 100 19 1211 .1 S.....,
4412R 20-30 100 18 + -..
4448G 5 100 22 1211 .1 HPA
444aR 5 100 22 + Repeater HPA
« ... 510 175 " 1211 .1 HPA
44SORl: 510 175 " + F\epeater ~PA

4452G 25 175 29 1211 .1 HPA
4452RE 25 175 29 + Repeater HPA
4454G 75 175 25 1211 .1 HPA
4454RE 75 175 25 + Repeater HPA

~...LI- --- - -
MODEl 14100

STU."II
AI ""IAires (rm-rptrl are ....... aI-nnle wit1l Uy
uomatic fIR SWi1dWIg ;n:I m talu1 01jl~· Tte fl!C:fM
llIeal44 use GaAs FET lleYices ra1ed a1.5111 NF wIh + 18
i&I 3nl cmr IP. LPA. StnSald ani HPA ~ an
i Ilti"Itterol may desic}l SU1abIe ter I:liISIIl ani rlktile iJP6iato l
Flepeatel'~ an o:rltifU:US CUy. etass c.
..,1Ifter~lIIlt1a : H9l-~, narrow or widttJilll:t
100-200 101Hz, 225-400 101Hz. 1-2 GHz, MiIitMy (21M,
CoII'8cB, etc. - c::oI"ISdt factory. A~ h 01 fix
IJU'I1IS atso available.
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Each time you tum on the meier it does a
qUick self-test. You can do a more extensive
test by ho lding dow n the -SHIFT- button
when tuming on the power. The HP 34401A
will respo nd with a · PA SS· on the d ig ital
readout.

Of course, the most common things we do
with a digital multimeter is to measure vol t
age, current, and resistance. The HP 34401A
excels in these areas. The HP 34401A mea
sures voltage in the following ranges: l00rnV,
1V. 10V. 1OOV. 1.000V (750 VAC) . Maximum
resolution is 10 nV on the 100 mV range. AC
voltage is true RMS and AC-eoupled. The HP
34401 A will measure current from 10 mA to 3
amps.

Resistance ranges from 100 ohms to 100
megohms. Maximum resoluti on is 100 micro
ohms on the 100 ohm range. T he HP 34401A
util ized either a two- or four-wire resistance
measurement system. For normal resistance
checks , the two-wire system works just like
any othe r digital mullimeter. But for low, low
resistance checks , you'll get the best results
with the four-wire method. By using the sec
ond set of test leads, you reduce the amount
of resistance between the digital multimeter
and the resistor you're trying to measure.

The HP 34401A uses a menu system to
access scb-rrencs from the front panel. This
is discussed in a very straightforward manner
in the user's guide. There are plenty of dia
grams to help you navigate the menus in the

user's guide. Al l you have to do is follow the
prompts on the display to access the menu
system. trs much easier to do than to ex
plain, but the HP user's guide does an excel
lent job .

Operation is straightforward and very sim
ple. Just se lect the function you desire and
you're off and running. The autoranging is as
fast as any I've seen. You don' have to wait
tor this meter to keep up with you .

There are several relays inside that you
can hear switching o n and off as the HP
34 401A selects the p ro pe r range . After
awhile I got used to the clicking and found
that I could use !he relays as an audio feed
back when the meter would switch ranges.
Let 's say YOU're looking at the output of a
voltag e divider and It should be 7 vol ts . If
you 're bu sy fli pping the switch on the rig
you're testing. it's hard to keep an eye on the
HP 34401A disp lay. But. if you hear the HP
3440 1A flip a relay. you know your test point
went over 10 volts. That's where the relays
switch over.

I'm hell on dig ital multimeters. I always for
get to switch from resistance before going to
volts or current to frequency. The HP 344D1A
is very fOl'Qiving. I've only had to rep lace the
current fuse twice and both times it's been
because of operator error.

The Bottom Line

I love it! When the service manual says

the mixer should have 0.1785 volts on the
emitter, the HP 34401A w ill let me know. No
more guessing . no more w ondering if the
test meter is accurate , no more hassle with
service personnel telling me my test meter
is wrong.

I had some trouble with the local power
company with low line voltag e. I t old the
service person I had low line voltage. I was
then asked how I knew the voltage was low.
Was I using a department store meter? No!
I ' m u s ing an H P 3 440 1A b y H e w l e tt
Packard. Two hours later a repair truck art
rived and found the problem.

Is there anything I don't like about the HP
34401A? Well. there is one little item-the
marketing. Hew lett Pac kard says that the
HP 34401A is their "low end" instrument. I
don't like spending $1,000 and then being
told that I got a "low end" product. The ir
new "within budget. without compromise" is
better.

I would have liked to have had a higher
current rating: up to 10 a mps instead of on
ly 3 amps. You can add an external high
current shunt for taking high current read
ings if you want.

Yes. it does cost a tho u sand dollars.
But th ink a bout that for a second . Would
you want to have someone fix your $2,600
rig with a $24 meter? This is a case where
you really get what you pay fo r.

AIRCRAFT RECEIVER KIT
...puts you In the pIlots ..atll

-.- T...inlo1t>e..<ilIng-'dol .......
.....= fon.U$loo'l IO IlrIl..... llIgtlullM..

_ ..~• • I'lot._oriIWypl-.-pnv..P'<*,..,....,....oppro--~,

'Y'., ....m-Ol __ .....tng
II ' • -..tnglit~~., _ .Y""'_.......... IO .

~__ .. _ ... _ hfk ""' AA-
' 1M'"- -1IitlO 0I.._ _.. _ 1ramII' . '311 MMr. """ =- 0NJiC.~,...o'" w lftUly.
I4'OIdI. 000_.... . ..., plow>1y III ..-
.......Dotr'Ib'geIlU "'" .... ......... 11 '1100.. _ ..... eel
tor. _ -.. prqecI""'"_._ .Oi.o' _
.... .....- _ .. JoR. I _M*. ' ';.10
_ .......... ...... _ _ . ' ...G _ _-
1oR-1 _ AIRCRAFT RADIO KIT _ $24..,
ColoR _ CASE SET FOR 1oR-1_'12.t5

LEARN COMPUTER THEORY BY BUILDING THIS KIT
DIGITAL. TRAINER MODEL. MM-8000

~ tom lCrol<tl you build 0 000' ..10'"~ oynom. 0 ... M..o-M.lletlt_
_.,....10 _ _ ...., ......1,10. ROMs ond ..... . 8085m~.....". You"';' _ ..
ltiIIoi 10",. roo 8015 I""I>ClOMG" 10gel _ and "'""-~'In
poonnonoonI "'""""Y In. 21 '1 E' PROM. TMCtlM .,.... .. Ibout ond ......... por1O.
~_., El.ofd,.,.. ...... k.yI>Gotcl_ .om how lO ~_ cltpI&y,
NoI'f""Icu"""""* iu oo.A . ~;o~. Sinp!e_ IU"'--n ftvdlon _
.,.... 10 _ .. __~. Upon ""' ......... 011__1Go''' bt pl o6cloo~ Io'l

"'""""'" I"" O~
· u- roo totS Mla....__

'U- .. 21,. £'~. 010=0;'''''."

-1IfOllI"-'"--
• U- .. 1156<:. :lOOt • _ JooOS RAM
_ 1'01""__

.~-- ......
• Buill in SV _ -..pptr

'21 Uy ~ ; 1 d
- eor..,... __ .......... -..-.
..... . ~ ..... Sl1i.95

CW-7 _ CMOS KEVER KIT .._.__ $24.85
cwe _ MATCH..G CASE SET _ $12.85

3 ,lYP ._ _$2t.50

4 ,lYP .~ $31.50
S ,lYP .H MI.6O
10 AMP $7'1.50
20AWP $118.50
30AWP $I3t.50

TO PLACE AN ORDER Call 1·80()"866-6626

OC.an Stal. EI. ctronlcs
P.O. Box 1458 6 IndustrIal Dri ve

Westerly, R.I. 02891
Mail in orders please Ind ude $4.50 shipping
AlASKA & HAWA II $llOO
CANADA $7.00 - OVERSEAS $12,00
MinimJm order S10.00 (before shipping)
R. I. Residents add 7'% Sales Tax L.ace' call. 596-3080

REG ULATED
POWER SUPPUES

118VDC
PetIodb""",,*,,,,, ,...... Cll'o._ -....
_ ..... _ _ 13.• VOC_,
L£O on lnoielb. OIlOt1 _ pr........
Ilin<Ing poot ......... 2 ,- ........,..

• ":, , ,

0-"'-_'
• . " . I
' or..'

DELUX CODE KEY

~
.....-, ""'"'" eM)'~ bit
~~. l)oo' lJf*l tor lWd

....:1',r p1.1.., _<::la.

' 11 .75

CODE PRACTICE
OSCILLATOR & MONITOR
:r SPEN<EI'I, HEADPHONE
l'ERMIJIAl. VOlUM£" TONE
CONTROlS uses, W BATTERY.

Kit "_ "_ "_ " 'M" 'M$1'.' S
WIrwo:I ..M_.._ • • M ....M $24.'S

SHORTWAVE
RECEIVER KIT

........ ooo L'" '" " ....._
'_~IO""","_

In .., ..-or, lnwglnI U*'II
In roo 8llC. "- _ .

"-~--_._ ...... ". _ct_
.......1ho-.y_(Ibcd

• tf'l4'OIO(J/IQ'"'*- 110..... _ _ ~ol &pNI«<
__ ._~.._ <todo Uit'll_youlU"""'"
2 MHI potI&l Olltw . 10 , 1 MHz ftoq..ooncy ' _ roo
10II CO< ~.n-, on • 8 vol! b.1IW)' . AckI 0\,0" 1<:Nng
CUOIOm .,... .nd HI 10 P .,.,... .." . 0 ilrlI-.poI_""".Tho loII io...., popUOf"'" _ ........
_ UI:ItfIO'Ole pl _ ~ol Amoz.y....... . _ -._
_ .,....__IO..WGklon .'eooiYot .,....buIIln ..-.
SR-1 SHORTWAVE KIT .._._ _.•._.~.$2U5

CSA CASe AND KNOB SET __• '12.85

CIRCLE 227 ON READER SERVICE CARD
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ATV CONVERTERS • HF LINEAR AMPLIFIERS

HUT liN" MAURI..L

M.... .. H S" . I".I. lhl, " ..I » ,N
CHS _. c S (I /. I "" I ' ". N

w H _ .._ _ .

HF ..... . ~, . ,US ... ..OTO.ol" 8UIHTI ~S

ta-!s'1 ..... Uo. I. H' .......,. 0 ...,;...
.. .....OIO. OL.. 8........

A~1...OIW II..... ......OW 111.11
.~1O' ".W IIJ.n lel'A JOIW 11l1.'" , ......."""''''''''
.~ '711. l1wl ...1I U.MoNWlua.1S
.~ ._ Jaw 1 11.1. ....aIi ....w " nil
.Ulll••WI. ...N

~IW" I~ WATT I _ II " H••.,..._

l1c..

DIS<:OV.. I HI WORLO 0 •
••u S<:. ~ 1E< .VI SI0~

400 Channels.
100KHz to 2036MHz

NewAOR
Receiver

..

CHIP CAPS _ K..... / ..I C
MnAI C~.9 .. IC. CAn _U .....'''''... .
• ••own IUUlSloRl
MINI_ CI. CUIT .., U RI

n l _. 11-_.1 1 ..
SIl_1Jl: M.-t- k" " 1 U '....'0TRIM .. c.t.dIQ U

VKlOO -l'Ii . 1I U C_ 1.20
11 • _'11 " 20
. ...._H.T._ .

• •• 1" ........._ _ ..........

Communication
Concepts Inc.

58. M;N.o- Ori.. ' X"";A, 01,;,0 UIIS' (SUj SU_I6OG
F.-.X 5'3_s:l'\I_3S1'

,
Expanded Phone Service

9 a.m, to 6 p.m. Monday - Friday
~t call Me_:- <> 41

Kevin
Braunschweiger

N2ABV
17 years experience

formerly with
AES Store in Cleveland

• Competitive Prices •
• Same Day Shipping.

fill C il All Major Brands •

TO~ay (208) 852-0830
ROSS DISTRIBUTING COMPANY

78 S. State Street, Preston, Id. 83263

OVer 9867Hti:nilteTris inStock ,.

WB7BY2
At Your Service

CIRCLE 254 ON READER SERVICE CARD

Celebrating
his 40th

Anniversary in
Ham Radio Business

Ross
Hansen

CIRCLE 99 ON RUDER SERVICE CARD

AIl'AIIUB nUVIIIO~CONVU ffi:\
.lTvT 011_ ".."...."...." "... ,. KH
'TVJ .Jf~ ICi..S_.I!I KH
'TV' 'OJ_." .....S _..T ... •..__ "H

' OW," IPlITT ns ... CO... ,KUS, _ _ H."" W... ..P._ 1" .11
U" w P )_ ' .
U N W... PIP ._ " " " .1 n ."

t~DIO SQUEL CH CDNnD~ I.. . TV
I , . • -IU ' "H "UliMli':! m~.'U=m -tULL lIIH"'.

i.MJ':'~L'!YJ tl'tI.~!,~~.~.·.~." "..1 'u, KH , _.. ..... . '-'" .... ..
•SW.. ' M Il __ l lI• .•• KH ' -eI <PC_ofI , . . 1 11 .00
A " 1ft w;,-,.,....... ....'_ _ , . I ..

' " _ _ • _ _ li"" • •• "';"" _N. ,. _, .......

V:sa and Mast~,ca"l

(COD sl,ghUy higher) ~
I'AX (317)B49-!l794 ~

-concnoous coverage AR3000
" AM I'M d ba d I'M T"""P!"", F,.,gh L IO."" ,~

.;S,';,~~~]fm;;'e, ' $"'"'-1' '0""'"9"'5"- "
Programmable Auenuanor

-Tunillg increments as low
as 50Hz

- s..",ch wIth lock cut
- 15 front ond filte,s
oRS232 port built in
. 25 Day Sanstacnon Guarantee
~'ull ,efund If not Sausned

o[ncludes AC/DC power cord
Telescope Antenna

- s ree 31n"H x 5 2/f, W x 7 7/8"D
WI. 2Ib ioce

· 65 ' OCPU. 6528 C L.O.. 656' S ID. 6587 Vijoo. P LA _11• .
AlI 9011Z25--6·NI ... . .. $Y.95 _

• 11 50 flAM E>;>order !of C64/.26 $l Y.95

CIRCLE 164 ON READER SERVICE CARD

COMMODOREIAMIGAC: 1M I ........,EMENl C>oP$. . ..'aO~ I~

• COMMODORE & AMIGA CHIPS·
• 2.05 ROM <:hip ( hanc:ed .~ion)_ . " , , 527 .95
• 2.04 ROM chip (roo boo '" ~ "'I , ,_ · __.$;1\1 .95
• 2.1 Co<r4>!e'eKlI ",lh 2.05 ROM " ",Sn .50
.l3a62~ Po"," ,.,.... . $1•.95
• $37 3~ Oenioe wilh <ia9nos1ic disk $ ooftware $21.50
.83nA 1 MIl~wil~ FREE o"p pul .... in$1f1JC1""',

AmigoT~.. & diall'""JOlic _ware $37.50
• 651O--OJe k")lbooJd chiI> ~"'''''''''' p_l .. . .$11.95
• 1.3 Kicksla~ ROM wilh ruct ions... " $21.95
•~ CIA (2 tor $18.50> . $9.95

- ~~
--i~r--

COMMU NICATIONS

10701 E. tOOth St. Indpl,., IN 46256
Toll Free 800-445-7717

• ADVANCED AMIGA ANALYZER·

• SWITCH ITT -1.312.0 ROM SELECTOR·
TOP SElliNG . Ieclrooic ROM leOlclor by G klba l Upg-1Id.... 1.-.:,
. _ lor~ibilily of AU your _fe. AlJomIIhClIlIy _
balween 1,3 or 2,0 ROM hom your koyboo Jd,Buil.... _kef.0.:...
"'" ""oMp IhI 68000 oI"Op. No """'"""'01. LOWfll priced~
I~ _ . nstr_ irdodad.... . $27.05
• BU)' lh1 SwWlIn wtiolh1 ',3 ROM opgred G $45.05
.aU)' tho Sri"" In wllh lhe 2.05 ROM~" " .G $49.$5
Tho Ultimol. OM
• aU)' lh1 s-Mlctt m wilh the '.3 a N:l 2.OS .... . 0 $6li .9!'>

A complCl. diagooo1ic IuI rdwa", and ..,f1wa ' . ana lyz. r for aU
Amig.. , Giv• • dispIIIy Slal u. of .. da.. lfanomisooonloignels. the
obiIiIy I<> lest the inIe9<i'Y of a ny disk drf<• .~.. a l pot1l . boll...
chips. a1ill"mcnt a oo py.tickl""""",. Softwar. a utomaticaly lei._ ....0<1 .,._ and l!>I <l>ipor~., 65% to !lQ% oflhl
pn>blImo p<eocntcd I<> . "",ic. CCfIl... c,. _ with Ihi$ anaIy.er
~ plug the c.bl.. InIo ""y A<riga pot1, T.... io a lOptlio1ioatld
dia9nostic uniI uoed t>t An-09a .--.. "..".... _ ..,....$79,95

• AMIGA TROUBLESHOOTER·
Rollaold Jon. 19l13. a unique _ .-.0 guide lor t.... Iurigo
5O(Y2(l()O wih a f09h 0.... rail. l1W< diagro:>otic Iool wil lru1y """" you
lot. 01 _ and clown I.... by """-'9 you ich~c~ to
0"""91. "" qUick and a M y 10 UN.. . . $9.95

1MIl; THE GRAPEVINE GROUP INC. 3:
~ 3 Chestnut Slreet, Sutfren, NY 10901 ~
~ ORDER LINE '-«IO-2tI2-7445 .~
IlIlI:l»- CUSTOM SERVICE: 91~.c2 '---,

gU·357-2.c2$ Hours M ET M-F FA" g' ..a57.Q.a
w. SIllp Wo'-'" ' $% A"locklng P_ Sul>jKllo ChAnll"

CIRCL E 192 ON READER SERVICE CARD
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Number 8 on your Feedback card

A Tilt-Over/Swivel Antenna

Mount for Recreation Vehicles
Take your full-size vertical on the road.

by Gene Beaver W4PVI

I n the summer of 1982, Dot (MYL) and I
de cided that we we re going to lake a

year's tour o f the country in our 22' Mini
Motorhome. I most certainly was going to
ope rate the HF bands, bUI I didn't want 10
be confined 10 a mobile antenna all Ihat
yea r.

Installation of an antenna on the roof was
impractical due to the height involved be
cause the antenna would not cl ea r low
hanging trees, bridges. etc. A quick-connect

Photo C. Working on the antenna is easy-just swivel and tilt.

a way 10 swivel the mount as well as fold il
over.

The answer came o ut of the pl umber 's
shop, where I obtained the following mate
rials:
I length of I " galvanized water pipe
1 length of 1(1" water pipe
2 1(1" end caps
I 1(1" female coupler
I I " female tee joint
I I " floor fl ange
I I " el (fema le one end , male the other)

I cui the I ,. pipe into three lengths-c-one
97", one 18", and one 9"-and threaded on
all ends. (The 97" length was required for
installation on my present Allegro moto r
ho me and mos t lik el y wi ll ha ve t o be
changed for your rig.)

The floor flange was fi tted 10 one end of
the 97" len gth and the el la the other. Then I
attached the center of the tee joint to the el.
I tightened the last two joints snugly, then

Continued on page 31

rr

would mean climb ing the ladder each time
it was used. Not vel)' convenient!

I had a Hustler 5BTV Vertical on hand.
To solve my problem I only had to fi gure
out how 10 haul this tall antenna and how to
make it quick and easy to put up and take
down eaeh time it was used.

I had been a member of the RV Service
Nel for a couple of years. and knew Chuck
W8UCG (SK) (the orig inator of the Uni
Strut antenna mount on Airstream trailers) .
I decided to adapt the mount to my motor
hom e.

Construction

After taking some measurements, I real
ized Ihat if the Uni-Strut was used and the
an tenna base was to be about 12 inc hes
above the roof, I would have to do an awful
101 of c limb ing up and do wn the motor
home 's ladder in order 10 complete the in
stallation and Ihen do the required tuning .
That didn 't appeal to me at all. I had to find

Photo B. Close-up of
the tie-down rope
attachment.

Photo A. Close-III) of
the alltelllla mOl/lit.
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Speak To The World
CIRCLE 134 ON READER SERVICE CARD

Amateur Radio l anguage Guide

I .
WIlinESS CAflU • IFTS • MMOS • Amll'lr TV
llIl,. .... Galn SGdlI l+)' ' __bl, 1.1 III U GIll.

• 5!>-CIWlneI DIsh system $199.95
• 3fi..Charr.e1DIsh System $149,95
• 2O-Channel Oosh Syslem '12495
• 0lI0000I~GnII_I'"_I"'" SWaQ•__c._.....e- T_ _

• ClIl. _ !SASE I'" '1'lIfl" c.r.oo
I'IRU'S-TECII attlMOMK:S

.... s-rr- ,.a. ... 1S33. I 11 5? AlIS2S2
~ IM2:I MJ·77'M IU _ er- 11 _ .
~ _ . .... _ t.- ....

CIRCLE 249 ON R£AOtIt UA'\1C( CAIlD

• HUIIdtQ ot pn-. e5JI'l' ' i lor".. l'Illm rid(! t:IpI!<U;II
• vet. I · f ....cn.~Gem-. . PaIIIl
• Va. ~- 5".-.r-.~. CrolI*n, Hoi"Oi*'
• VOl. 3 .~. o..ostI, Czec;tI,~ Ha....
• Vd. . - 0.-. DulttI. FtnistI,~ v_
• Vd,. 5 -~ Iuabic, ~",,"oo. T~-' . 410 'M
Se<.:l $10. l*_U.s., ' 12"-U.S.lO:

ROSE. P.O. Bol 796, MurldelhI, n600&0-0796

FCrn::_
~

Spe..w I- *'etI Niti?J
.t' Fun Duplex Autopatch ~%
,/ 9 11 Emetgency Access .•- ~_ I
,/ Reverse Au10palch o"T01 Restriction '

,,I Voice Mall ./' Voice 10 's '" BSR X10 1

....VolceITonelOTMF Paging ....Schedurer
I....U nks ..... Programm3ble Covl1esy Tones I'

.....Hardware Log ic vo .....ReaI TWne Clock
,.....Morse Code Practice .....Remote Base .

PCRC/2 Combines the power or yo...r
i XT/ATpiatform with a high quality play and
record voice digitizer creating the ult imate
repeatet' control ler. ~ $ tftJS I

516·563-4715
, Fv:5IJ3-41l6 B8S:~15'8

Cl RCl.E 1. ON READER SERVICE CARD

$89.95

Add 5<1.00 For HlIIldlin g VISA M/C CH ECK

OSHA
W.Shlp

Worldwide
Order Desk Open

-;;~~1(;' 7 OlysIWeek
~ I ONY Tool Pouch S15.95

QN V Be lt W 0 Sea t H arness

$74 95
CIRCLE 10201ol RIEAOER SOIVlCE CARD

10 ORDER
4 8H O UR ELENCO & HITACHI & B+ K PRODUCTS CAL(TOl<fREE

,""PING AT DISCOUNT PRICES '·' 00 "'·" "1·800 ·44$ ·3201 (Co n )

Sell your product in

73 Amateur
Radio Today
Call Dan Harper today . . .

1-800-274-7373

EVERY ISSUE
of 73

on microficheI

ELENCO OSCILLOSCOPES

S-1325 25MHz $349
Dual Trace Oscliloscope

5-1340 40MHz $49 5
Dual Trace Oscilloscope

S-1360 60MHz
Dual Trace. Delayed Sweep

·~Nom_

$775 . 9vfI.... corI'9O'_t ...t...
• •",Y-......
. DooI _ rx-

B.K OSCILLOSCOPES
2.20 · 2O~'" O"ai T,,,,,,, S39~

2'2~ · 20"'''' o.....a S...." "39
1r,.1 ' B · <O/olHz o..olTrac. ' 709
2160 _'I. DAI T,ace, [)ojay"" S.._,

0.. .. T 8<uo 'i>0 9
2190 · .oou'l' T , '""" DulII Y,__,

DoIo,",,~ 11 .:195
2S22 , _.,.OUS/.s"" _
' ''''2 _ "- 11~,...,· _ .-., 'AC _ ..... _

e..-- . q ... 1'.<.

lOGIC ANAlYSERS
. J2_ (Yl;-3 t2Ol ....~~J':lOI
8 2lMlz ........._00 ..... _
. '_ ".='0__",,'2_.
. W ......_-,......._~
. '100 _""'''-.4l''-''
• Dio... -... lot_* uPs
. S _ LCO ......

Hitachi Compact Series Scopes
Y·2.2 · 20~", O". I T,,,,,,, $oOOll
V·525· 5OM HI. Cu...... 1\175
V·523 · 500'H. , Dol","" S.._ '9<9
V·!022 · 5ClMHI , DC (llIHI $8<9
Y-.<n· 0000"' , DCon- "09
Y,222 · :IOU"' , DC 0Il00I _
Y-eIO· _ DIloIT,... I' .ogs
Y-eol6A· 6OU DT._ 1' ,325
Y·,oea · 'OOMHZ. Doool T,_ _ 1'.31'S
Y·.O&SA· ,_. OT. • I ,.eon
y·,llllS · ' _ . Ot. _ _ I ' ,iI9!i
y •• , OCl4. ,00I00-tz. 0.- T'__S2.'9!i
Y'''~''_.o.-T,",," _ _ . _

Hitachi ROO Selies
RSO"o __. r'lIll _ . _."",. _-,- '0..... I ~ '. P"_ '
-.c!, _

VC-e023 · 2OIllHI . 2OIllSIo
VC-602O. loOIllHz. 2OIllS/z;
VC-602.... · loOIllHZ. 2OIllSi.
vc......... · ' OOUHJ, <OOOSfl
VC -l;'<5 · ' 0000 >+ ., ' OOUSfl

~lCR""
.. Solo kid_m

$239.95

Color ConYI'g. ... G. n.llIlor"',.
lIB. _ $'9.95

IlIl S6US
-~....,,._--.1_-

IS DAV MO NlY IACIl G UA RANTEE
FUU FACIOlY WAUR"rv
WRIIE F09 FRU CATALOG

"" .......- $89
(Ioc. __...,. ..,....
-~-

,
_ .,.,l)j I I..1M. lllmotor

. 'Ind.clo_
I Clpt<:-'

$75.00
LC"'115O

~

",-

VldltO Hr.d Tel ler
",·m

$44 .95-.....--..-
Triple"-Supply 111-620

om
" ...tSY.,1.·'ff.'..<7 '.-.'..............__... ....

- ''''' '''''''''''---
Multl-~ ColInltr AIIdIo GtMf8lor 2MHI FunctIOn~ ...o ......

E...... F-IZOO I ." :JIll,
,~ $6'

$229

~
_·1~'"
~..~,,-_ roo r_ ,Po""", TOl~ " -• LEO ,,;g'b , 0;.",.0 .... 00011I1\01. .Sppno_

Leorn to I ulld ond prog ram 1 .1l :lO111 $219.95 F, II !,.o"•• J< R, nll " . "01....
£10 " 0 WHliI B.nd Cop",,"" "', T,....OI."O,oGo r ..tif\i

Compufe<s w"" ft'III kI 518...10. ...... ....... LEO:-'-, Sono, kin.T,*",". JI&ooo ~ ACIDC, Em "'ii< lIooIN'I.__..-._... ......- ,_w_ m lcuos --- , NTSC G. Mooloo wjtGl I OCIIHI Portlbll F~y-$129.00 """"'
g .....- .. $179- -_..... - "'" ......-_..- ..1l 1N» $479 Boll,_.. -- ...._-- _ .. _ _ flf_

\TSC__~"___ '001:'_.-'___..._.- -- --~_. ..-..- _ ... _ .... -.0,-----"" ,.._- --

UA DC Poftr SuPll'J

"" '- I~~:!!!~!'!!~I:l:I $169.9,
.. "". '20....__l_SopnIo_I_-
--~._-

C A LL US
FOR ALL

YOUR

COMPONENT
NEEDS

WE WILL NOT BE UNDERSOlD C& S SALES INC
"., ""••''<G '35 ' '''~ ". ' 211 'lOSfWOOlI OH RflHD ILlOD 'l
,,"Is,\·, r.. n ..... \'0""., ru 108-m~ " '0I) SOl-fl ' O
Pl!Ol f S INC, ALLSCOPfS . MUFRs

Your full sat isfaction is guaranteed or
your money back. Visa/Me accepted .

The col lection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $265 plus $5 for shipping (USA) ,
Annual updates ava ilable for $1 O.

BUCKMASTER
PUBLISHING

•"Whitehall' ·
Route 4, Box 1630

Mineral, VA 23117
703-694-5777
600-262 -5626

The entire run of 73 from October, 1960
through last year is available.

We otter a battery operated hand held
viewer for $75 , and a desk model tor
$220 . Libraries have these readers.

You can have access to the treasures of
13 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file 00
your desk.

CIRCLE 181 OMRUDER SERVICE CARD CIRCLI!: 184 ON READER SERVICE CARD
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All these features by replacinp
your radio's existing "CPU" Chlf!

(Prio rity Channel "'qul",o optional h ardwore

$59.95

ClHPSWITC&
4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) !'l3lJ.-0.512 for rree In f ormation
mom r1cu n illi mbl e De ole r In n lru w elcome

CIRCLE 151 ON READER SERVICE CARD

RF SWEEP GENERATOR KIT
.._. ......._-

'ir-' ~ Model
. ' , D ~L " RSG- 3Q- ._., - ,. - ..'

Use to check & tu ne low pass,high
pass, bandpass & crystal filters
Output .... .. . .... . .. Sine Wave
Frequency .. .. ... . . . . 2- 30 MHz
Amplitude . . . . . . . ... 100mV RMS
Sweep Width . . .. , 5 KHz-3 0 MHz
Modes : Cw [continuous wavel

Video I lull sweep I
Sym Isymetrical eweenl

Parts & Instruction Kit .. .. $ 59.95
I cab. ,knobs & hdwr. not incl. I
Write or ca ll fo r free Brochure

BOYDELECTRONICS 503-476-9583
1998 Southgate Way
Grants Pass, OR 97527

UTMOST MODIFICATION BIBLE
THE GREATEST IN ITS TIME , ~_::'\
EVEN MORE COMPLETEII! - ...

oYI'~ OO ee-'l.U!: s,.,.'... 5IlEOC....,;T... .,.....,.. I~ - "'j
OVE" 20 .........Co'lCl....'eo MOOIfo<;.o.r"" CtWlTS. -~
"",,,,,,, pu.l>AGIWo<S.-S<.ANot8,,",,,,,,"""''''''' ... _ •
0\0Ut ,,'" """""'""...- FOA .u c.e-s ,-_...,.. ~.,.r
oYI'. H'o ..... ....., """"'...."""'", V~
Tli~ ""'T." ..,... """ IONS,-<...R9CH[ ....n:: D...,.. _ ..; -":""
"""" 100 ..... """"" OJo,,"'
...,.~, ... '"'_ OSSD[SIG'<CH'\..-r.. JUST
KDCSOUND 1. 8 ()()"2 56-9 89 5 :

5 PINE MEADOW $29.95
CONROE TX 77302 ""'''''OR o,o;:HErOfll)f.G

PC GOES!'NEFAX 3.0 i's a professional la.>lleception sys
tem for the IBM PC. R IOCludes an AM/HI demodulator.
software, cassette tutorial and 325 page manaul . Check
th,s part,all,st of our advanced "'atures

CIRCLE 250 ON REAOER SERVIC E CARO

Res up to 1280><800.256 APT liItILon GridS
Unattended Operation OrMal Predcit ion
COlorizabon Frame Loopng
Zoom, Pan, Rotatoon PCX & GIF Export
Contrast Comrol Grayscale Priming
Tuning cscacscoce Infrared Analysis
Photometry/H isfograms Va'l8ble fOG & l PM

PC HF Facsimile 6,0 is a complete shortw ave FSK fa.
system 10< me IBM PC. II ,ncll)(les an FSK Demodulator.
software. 250 page manual and tutorial cassette Call or
write for a complete catalog of products

Software Systems Consulting
6 15 S E I Cammo Real . San C lememe. C A 92672
Tel '(714)498-5784 Fax'(714)498-0568

PC HF FACSIMILE 6.0 $99

HANDlE-BASE
Desktop Radio Standi

Models Fo, Mos, Handheld Ra
dia l "Please Specif y Your Radio
Model". Send S14.95plus $3.50
shipping to:

Hindie-Bu l end More Inc .
P.O. Iklx 2504 (Dept . Cl

B,oken Arrow. OK 74013·2504
Contact your Local O" . le, ·
Deals, Inqlfl,ies Welcome_

• 30 Memory Channels
• Automatic Repeater Offset
• Programmable Transmit Timeout
• Programmable Seek/Scan (5 Khz.etc)
• Programmable Mike/Channel Buttons
• Programmable TTansmlt Freq. Limits
• Extended Frequency Range "0'. 12 m.'.,~
• Priori ty Cha nn el
• Spilt Frequency
• Manv-More Features

1
s.." .._G.....,..

CIRCLE 182 ON READER SERVICE CARD

GIVE YOUR ;iI
HR-~~,lg"tt!~-t~60
"B I G RIG S"

CIRCLE 265 ON READER SERVICE CARD CIRCLE 273 ON READER SERVICE CARD

PUT SOME EXCITEMENT BACK INTO YOUR H O B BY!

o YESll want some excitement in my hobby.
Send me 12 issues of 73 Amateur Radio Today for only $19.97•

Amateur
RadioToday

- 12 issues for $19.97-
That 's a 43% savings off the newsstand pricelr-----------------------------,'7!::1Ama.&eur 70 Route 202 North II ~ &1 Peterborough, NH 03458 I

R. ... or. .. (003) 924-0058
'aU'O ,ouay Fax (003) 924-9327 :

CAll

ADDRESS

NAME

No other magazine
brings you the
exciting world of
amateur radio like
73 Amateur Radio Today.
o Equipment reviews you can use.
o Construction projects for all abilities.
• More antenna articles than any other

magazme.
• Monthly columns covering the

exciting worlds of R'I'FY, ATV,
microwaves, QRP, DX foxhunting
and more.

o "Never Say Die," Wayne Green ' s
monthly view of the world of amateur
radio.

To subscribe by phone
Call: 1-800-289-0388
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CIRCLE C9 ON READER SERVICE CARD

CIRCLE fl OON READER SERVICE CARD

P,O. Box 27
Washington, D,C. 20044
(301) 589-6062
Fax: (301) 608-3410~AMSAT

PHASE 3D WILL BRING:
Space to virtually every ham through:

Higher power transmitters
Higher gain antennas
Three axis stabilization

More bands:
Downlinks on 10 Meters, 2 Meters; 70,13,5 and 3 e m.
Uplinks on 70, 23 and 5 em,

Higher Orbit:
48,000 km. (29,000 mile), 16 hour orbit for increased coverage
and visibili ty for many hours each day.

PHASE 3D NEEDS YOUR HELP!
A contribution of just a few dollars from EVERY active amateur
will insure that this new marvel gets into orbit.

MAKE YOUR CONTRIBUTION TODAY!
You are a lso invited to join A MSAT and receive the AMSA T Jouffllll so that you 100. ca n fotlow the
progress of Phase 3D and other exCiting amateur satellite activities. Dues are just S30 annuafty in
the U.S. and S36 in Canada and MexiCO - $45 elS6Where.

Tilt-Over Swivel Antenna

Install ation

The 97" pipe is attached to the roof lad
de r. approxi ma tely 60 inches up fro m the
bumper. This provides the lateral stab ility.
If it is not convenient 10 support the mast at
the ladder. a suitable two-point b race can be
used at a point on the RV where screws are
already in place.

Once the mast is in place. and the amen
na is in the " up" position. tbc I/r "handle"
sho uld be attached to the ladder o r some
other support.

You will be able 10 co me up with your
own me thod of securing the handle when
the antenna is in the up posit ion. This is
necessary to assure that 'the antenna stays in
thc vertical position when operating .

Nex t, I installed the antenna on thc IS"
pipe. The antenna bracket was installed as
high as the If-bolts would allow. to prevent
the mounting pipe from interfering with me
radiation pattern.

The an te nna can now be lowe red by
holding the handle and the nyl on cord.
Once me antenna is in the horizontal posi
tion, the handle can be slid forward with the
cord and fastened to prevent slid ing back
during travel.

The advantages of the "slid ing handle"
arc obvious when observing the rea r over
hang of thc handle be fore being slid for
ward. When lowering the antenna for travel,
slide the l{l" pipe forw ard and secure with
the rope. Reverse the procedure for rai sing .
You will need to install some kind of cradle
on the roof for me antenna 10 ride in whi le
underway.

I installed only the bracket and fi rst an
tenna section while working on the roof.
Once thai port ion was complete. the mast
was folded and swiveled so that the antenna
rested on a chair that was on the ground. All
remaining wo rk. and tuning was done with
out once having to climb atop the mo tor
home.

Continued from page 28

backed off half a tum. These are the points
that allow the antenna to be raised and low
ered and 10 be swiveled from side to side.

Next. I fastened the Igoo length 10 the lOP
of the tee and the 9" length to the other end.

The 63" length of 1/2" pipe (threaded at
both ends) was passed up through the 18"
length pipe, the lee joint and the 9" pipe. An
end cap was installed on the lop. The 112"
co upler and a 3" leng th of 1/2" pipe were
attached to the bottom.

Then I slid a heavy-duty key ring (yes.
like a car key ring) over the bottom end of
the 1(2" pipe. installed the other end cap.
and attached a e-foot length of 3/8" nylon
cord 10 the key ring.

The entire assembly was set up vertically,
with the floor flange resti ng on the rear
bumper 10 whi ch it was 3U3Chcd with
counter-sunk. screws.

The bumper now supports the weight of
the mast and the antenna when attached.
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Mast Mount
U-Bolted To Pipe

tor in park. went to the rear o f the motor
home and raised the antenna. got back in
the driver's seat. keyed the rig and stopped
the clock. TIme elapsed: 30 seconds.

T he ne xt th ing I d id wa s to hang my
" ANTENNA DOWN?" sign. II

.......,...,..._- Vertical Antenna

These Jo ints
should be loosened

/

1/2 turn to a llow for
swiveling/raising antenna .

• •
• •
• •
• •
• •
• •
• •
• •

• •
• •
• •

-Tee- .... • •
• •
• •
• •
• •
• •

• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •

1/2" End Cap . ..--
Attached to 1/2· • •

• •

Pipe, Inside 01 ,. Pipe • •

• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
• •

The two things I wanted most from this
tilt-over/swivel mount were versatility and
convenience. I got both. I put the clock on
myself once when pulling into a rest stop
and wanting to check into the RV net. I
started the clock when I put the gear selee-

Make Sure It' s Grounded

While this is not a technical article, there
are three things that are very necessary to
an efficiently operating mobile an tenna of
this type: ground, ground and ground.

I use 112" copper bra id from the antenna
base to the "closest possible point" to the
roof or ladder in se vera l p laces, and then
down the ladder to the vehicle chassis. I do
the same from my radio to the chassis.

Do th e very best job you can with
groundi ng during installation and forestall
any future problems from that source.

The Safety Factor

Eve ryone needs 10 adhere to standard
safe ty practice s when working atop any
thing with ladders. etc. Be especially care
ful when raising the antenna. I personally
know two hams who have ra ised their an
tenna into a power line. No harm came to
ei ther. but one had a "real hot" trailer for a
while. IT COULD HAVE BEEN FATAL!
ALWAYS LOOK UP BEFORE RAI SI NG
T HE ANTENNA.

II 's eas ie r than you th ink to d rive off
and leave the antenna in the a ir. Most o f
the time you won't get out of the RV park
before disaster strikes. A tree o r a power
line will get you. I know one friend who
stopped ar a fast-food joint for lunch, put up
the antenna to check in to a net. and then
drove off. He got five miles down the Inter
state before leaving his 75 meter coil on top
o f the bridge and the rest scattered all over
the highway.

I had a sign made with two words: AN
TENNA JX) WN? I attach it to the steering
wheel and gear selector as soon as I stop.

...-..- Flange

.... Brace (See Text)

.... Brace (See Text)

.. 1- Pipe
Cut to le ng th s o
that · E I ~ Is above
roof of RV
(Autho r used 97M

)

Bolt To Bumper

Figure} . Construction details ofthe RV antenna mount.

112 - Pipe
Runs Ins Id e the 1-
Pipe To Top; Held -----..
In By End Cap

Photo D. Pull the 1/2" pipe all the way out
with the rope. then pull down to raise the an·
tenfUl. Tie offthe rope to secure.
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Numbef 9 on your Feedback elIrd

Expanded Range Direct
Reading Inductance Meter

Build this cheap choke checker.
by Arthur C. Erdman WBVWX

Sq uu.
WI". /

'" aae 12 00

'lJ-..~
.,
Sch mlll
QU.

; 1 0~" ~ 1 00~ " =10001' H-
• • •

25I'H
250" " 2500" H

Rl n lll Ranlll Al ng l

... .t
-

•Figure I . Basic measuring scheme.

The pulses never get vanishingly narrow. 2.soo IlH range. See Figure I .
Insert a 100 IlH for the 0 to 250 IlH range These inductors (5% tolerance) are avai l-
and, fina lly, use a 1,000 IlH for the 0 to able for less than $1 each from Mouser Elec-

The ind uctance me ter I described in the
January 1992 issue of 73 Anulteur Radio

Today works well but it is limited to about 10
to 250 IlH. The basic ci rcuit creates a pulse,
the width of which is directly proponional to
inductance. A digital voltmeter (DVM ) reads
the average value of the pulse train. Readers
have inquired about how to extend the range
to lower and higher values. Much thought
and experimenta tion provided an answer:
Place the unknown inductance in series with
a known inductance. This avoids having the
circuit inductance approach zero at the low
end of any scale. Also. the range of linearity
is narrowed. making the circuit quite pract i
cal.

As a specific example, I used a fixed to
IlH ind uctance on the "0" to 25 IlH range.
Now the circuit sees 10 to 35 IlH.

'" '", w> ·r 2.h " . "J '. "
OJ eut ' = 2....~"1
7805

,

\5'1 REG ". ".
,), '" 20~1 n .-=.. 9 '0' • !:::: C3 .::: ~. '=t .'il~ " . SW2b

1 r IO/,- F r looo,.. r

'"' '"
15 00 T'" 50k ,'"' ", U kHI r:

." T ~

" , . ,

IOO," V
TO GROUtlO _

• C5 -J;0.OI...r

o,
•

..
IO kn

"5.' k

"

". "

•

•SW2a

,

"
10'

NOTE ,.

UI . RS·27' -)J70
C3 ' RS- 272-1025
Ct • RS- 272 - 958
C2 . RS· 272 - 1t33
C5 • RS ' 272 -1 31
C1 . RS· 272 - 126

10"

Ole
1200tl.".220n

II U II
10,.. " 100/,- " 100 0,..H

10 ... n oo... 11

c.

l

,,,
100tl.

Figure 2. Schem atic for the expanded-scale direct-reading linear inductance meter.
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Too busy
to m osey on
in? Mail and telephone
orders are welcome!

•

.~~~.~~~~
\ ) DEAD O R ALIVE' I:

I>-l,--~ ) I UR GOOD CLEAN ~
USED GEARII [

"High Of'Ilhe moSI .....a nt
e<l list are RECEIVERS, "
General Coverage in
particu1ar,LLNEARS.
TWO METER FM
GEAR, 2 & 6 MeIer SSB
&CW GEAR and all·
band SSB/CW
Transceivers. Don'l hold·

i out (or hole-up) any
longer ·· NOW'S THE .

t
l TIME TO TRADE-UP!! I'

/ CALL OR WRITE
.. FOR TRADE .n. " , j

. : OUOTE TOOA Y/ :rJ:II
[''''-C~, ' , l,

\
', ' ~' - '.' ~ c -.:;.·;,I l

:'\ \,....Ar:::::::~ tI ~';r .... ~ I
,. .. I I p o .

STORE HOURS:
9-5 P.M. (CST)

MONDAYthru FRIDAY
OPEN SATURDAYS
from9-1P.M. (CST)

ClOSED
SUNDAYS'HOUDAYS

AMATEUR CENTER

• Palomar

• Radio Callbook
• RF Concepts
• Bitron
• Rohn
• TeleXlHygain

• Ten-Tee
• UnadiliafReyco
• Yaesu

W elc om e 10 Ih e 01 ' 8urgherdl
Am.leur center "BAR NONE" ranch of brand

name HF equipment - - one of !he finest SPREADS of
quality merchandse in !he I9rrilOry!!
Gel off your saddle & mosey around our corral for a short spell and

see our New sse & CW transceivers, linear ampli fiers along wilh acces
sories. Irs a real DUDE"S DEUGHTt We've got a whole cnuck-wagon fuR 01

dandy deals sittin' round the or campfire, everything from A-Z. Of course, you can
never tell when that new kid on the block comes riding into town!

Been quil9 a showdown 011a19 'tween the Kenwood T&-950SX, teem IC-781 and
Yaseau FT-10000. Waitin ' in the wings 10 g un dflwn the winner is !hal new S tranger In

Town - the Kenwood TS-SOS. Each packs a ·six -shooler'" ( 160--10) trying 10 gun down the
competitiorl. Also they's gee a full General Coverage Receiver (If dat don' beat all!).

Of course, Ihe old time"" (Used Equlpmenl) slill hold lheir own against l hose younger
ruatJers offering many of Ihe same dad-bum features of the you nger ienes 001nol requiring the
.JJeclcJes!

So il makes no difference whether ur prospecting for gold, or just driftin' through - chances
are we've got just !he righl criner lor you - - and we're ready for some real wlfd & wooly
horse tradIng. Round-Up a Posse, ride the 01' stagecoacn , paddle a canoe or (what the

heck) just phone us , write or come on down. Whatever ur means, now's the time to
Wrangle. De'''!! Nearly all makes and models in stock lor immediate dolivory

and , remember, w hen it comes 10 service - we're the "reetest gun In the
west" - East, North, South fo r that matter! ! All trai l s lea d to

Watertflwn & 8urghardl Ameleur Cenler, the hams' Home on
the R.ng.. As !he sun rises higher, we will be ready to

serve ya for anything ya need. So pardner
I.t '. move "em out!!

"AMERICA S MOSTREUABLE AMATEUR RADIO DEALER"
Serving Amateur Radio Operators Since 1937

182 North Maple' P.O. Box 73
Watertown, SD 57201 (Sut Dolr 10 lhe Wild, Wi ld weo

R

• Diamond
• Hustler
· ICOM
• Kantronics
• Kenwood
o Larsen
• MFJ
• MirageIKLM
• O utba cke r

• Be lden
• Bencher

• Bird
• Butternut
• Centurion
· CES
• Comet
• Cusheraft
• Daiwa

- WE SERVICE WHAT WE SELL -

When It comas to FAST CEUVERY. HONEST DEAUNG and
PROMPT/DEPENDABLE SoE·R·V~.c·E back-up

W. don't Just advertlse ll - WE GIVE IT!
=,~..

For Technical & Info.

(60S) 886-7314
FAX (60S) 886-3444

CAll OR WRITE FOR SPECIAL QUOTE

WE SELL.TRADE
NEW & RECONDITIONED

HAM EQUIPMENT!

• AEA
• A linco

• Ameritron
• Amphenol
• Ampire
• Antenna

Specialists

• Astron
• B& W

,

1·800·927·HAMl(4261)



Figure 3, PC hoard pattern and parts placement for the expanded-scale direct
reading linear inductance meter.

Parts List

AS272-126
AS272-1 433
RS272-1D25
RS272-958
RS272-131
RS276-1770

R1A 1k ohm pot
A1B 20k ohm pot
R1C 50k ohm pol
R2A 2.7k ohm
R2B 15k ohm
R2C 18k ohm
R3A 100 ohm
R3B 220 ohm
R3C 1200 ohm
R4 10k ohm
R5 5.6k ohm
R6 250 ohm pot
Cl 0.001 IJ.F
C2 0.47 ).LF
C3 to IJF
C4 1000 IJ.F 16V
C5 0.01 ).LF
Ut 7805
U2 74HC132
L1 1DIJFchoke
L2 100 IJF choke
L3 1000 IJF choke
Drilled and etched PC boards are available tor
$4.25 plus $1.50 S&H from FAR Circuits. 18N640
Field Ct., Dundee IL 60118.

276-175, approximately 2" x 3-1/2", with
270 connecting points. Number 22 wire fits
snugly into the holes. $0 do 1/4 watt resistor
leads, most capacitor leads and best of all ,
integrated circuit legs.

Drilled and etched PC boards are available
for $4.25 plus $ 1.50 S& H from FAR Cir
cuits, 18N640 Field Ct., Dundee IL 60 11 8,

Tune-U p
(T he L meter and DVM power suppl ies

cannot be both AC line powered or the buck
ing voltage will be shorted out due to com
mon grounds.)

1. Adjust the bucking voltage to 100 mY.
To do this. connect the DVM from the read
out negative terminal to ground (chassis).

2. On each range, short the L; terminal to
ground and adjust the proper pot for 0 volts
at the read-out terminals. That's all that is re
quired.

If you discover that inserting a known in
ductor in the circuit produces a slight error
on the read-out, remember that your standard
is on ly within 5%. Coils in the 250 to 2500
~H range have widely varying DC resi s
tance, causing linearity errors. Iron core coils
read truer due to less wire resistance than air
core coils of eq ual inductance. II

250 2500

-- --"L' J r ' ~ LaL2
10uH ' 0 0 '000uH uH

Construction

To avoid switching of the critical indue
ranees. I elec ted to have a separate jack for
each range. I am always trying out different
circuits (and values) so I seldom use a print
ed circu it. T he most convenient approach
that I've found is to use an "experimenter's
plug-in board." Radio Shack carries these.
They are listed as "Soldcrless IC Bread
boards." I used thei r board, catalog number

2) Ot02501lH; I mV/l llH
3) 0 to 2.500 IlH; I mV/lO IlH
Circuit limitations prevent the 0 to 2,500

IlH range from having greater sensitiv ity.
Figure 2 indicates the complete circuit.

rronics. The offset voltage due to this method
of measurement is simply counteracted by a
bucking voltage.

Linearity is excellent because the greatest
change in pulse width on any range is on ly
3.5 to 1. Without the series inductance. the
linearity m ust be over a much greater range.
For example. without the series inductance.
the "0" 10 250 fl H range would never reach
"0" beca use the pulse would be too short to
pass through the gates. If 10 to 250 is read 
able, the linearity must be over a 25 to 1
range.

The following indicates the scale resolu
tion:

I) 0 to 25 ).1H; 10 m V/1 J.1.H

7:3'.
E><mNDED L

CIRCLE 13 ON READER SERVICE CARD

SPY ON THE EARTH
See live on

you r PC
what

satell ites in
orbit see

c "":, " .ii
.;~
~ " :'lb '"
Learn !'ow you can benefit greatly lrom Ihls exciting new
technology. Send $30 ($35 air, $40 overseas) for OUI
fantastic 12 diskette set 01 pro!essiorJal ~a1ity copyrighted
programs (16M lype) that does satellrte lracking, data
acquisition, image processirg, file conversioo and much
more. Diskette and intOlmalion package includes all
programs, satellite views, C language source code tor a
popularsatellila image acquisition program, hardware
sctematcs. catalog and discount certificate.

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

Hollis. NY 11423 TeI.718-468-2720

(602) 488-9755
FAX (602) 4 88·1295

PD. Box 31819
Phoenix, AZ 85046

* 50 to1000 MHZ
* Stuck Microphones
* Cable TV Leaks
* Jammed Repeaters

& Cell Sites

New Technology (patented) converts any VHF or UHF FM receiver intoasensitiveDoppler shift radio
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz, Call or wtite
for details.

p DOPPLER SYSTEMS, INC.

INTERFERENCE LOCATION
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~RC
Fully Automatic MOSFET

HF LINEAR AMPLIFIER
• 1 KW N o-TuNE POW ER AMPLIFIER
• 48 MOSFETs SINGLE ENDED P USH-PULL (SEPPj DESIGN

• B UILT-IN A UTOMATIC ANTENNA T UNER
• HIGH-EFFICIENCY SWITCHING POWER S UPPLY

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

____nology found in JRC's professiona l
hi gh -power radio t ra nsmitters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS
FETs to ensure low dist ortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

~~
high-speed automatic anten
with memory capacity of 1820 cha
nels for instant QSY, Plus a high
efficiency switching power supply
(80V-264V) with power factor cor
rect ion to supress AC line currents,
an automatic antenna se lector for
up to four antennas and a wireless
remote control unit.

[~Rc l aapanRt:idio Co.,Dd.
430 Park Ave. 2nd Floor ;-.lew Yor k. :-;Y l OOZZ

Phone : (212)355-11110 Fa x : (212)319·5227
T elex : 9611 14 ] APAK RADIO KYK
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Number 10 on your Feedback card

D eluxe Function Generator
This simple project has many uses.

by David Cripe KC3ZQ

A func t io n ge ne rator is o ne p iece o f
eq uipme nt found in the lab of nearly

every electronics technician and engineer.
In conjunction with an oscilloscope. a func
tion generator can be used to test or trou
bleshoot most gear found in the hamshack.
Unfortunately, commercial function genera
tors are priced well ou t of the range of most
hams, and good used o nes don 't often ap
pear at hamfests. Consequently. I decided to
design my own! This simple. low-cost func
tion generator features TJ1., square-wave.

tr ia ng le. and si ne -wa ve ou tp ut s. and
portable battery operation.

Design

I started out by defin ing the feat ures I
wanted. This project had to be low-cost. us
ing commonly available pans. It had to be
portable. operating from batteries. It needed
to have a TJ1. output for test ing logic ci r
cuits. as well as variable-amplitude square ,
triangle. and sine-wave outputs. The s ine
wave outp ut mu st be relative ly pure, with

the amplitude of the harmonics less than 1%
of the fundamental freq uency. The freque n
cy range of the function generator had to
cover 100 hertz to 10 kilo hertz . which
would incl ude most of the audio range. Af
ter a few hours of breadboarding I arrived at
a circu it wh ich me t all o f these req uire
ments .

See Figure I. This is a fairly simp le de
sign using only th ree ICs. All of the parts
are avai lab le at your neighborhood Radio
Shack. or from any we ll-stocked junk box.

~
• Jl TT L OUT

r--- --- -- ------ - ------- -- -- -- - -,, ,, , ", , O·~·I', R3I
I 1" n,, I

• ; ~ ~, ; =-" • • h ".:..=- 9 V ['o,o n r O, OH , .. ' .........
- " , " . ""

,,
555 l OOk J LM3H,

V ",
"ca,

O,OH o.oo
S~l '"' ", ur , '00

'" '"'• 19 0 5,----_..1
-l4- 0 1 -0 .

l N9 ]( "" 100

'"
'" 7~ '

es

" '00lOOk "' IO,..F
r REOUEJoC'

"' ~ -- .~ '
'00 •

I I ..
~

,
4:" , ~.!],J O

.O-
1

""", ,I ,
~ r -------------- ----------- -- - - - -,

'III/' • , '
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.... ___ __ ..J

"" l~r .....c TI()fO 3.3 k
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l O,..F ' W n ..
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LM)U '", .. 100•

- ------------------ ~
• J2 FUNCTION OUT
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L

Figure J. Schematicfor the Deluxe Function Generator.
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Drilled and etched PC boards are available from
FAR CircuitS. 18N640 FIElId Ct. Dundee IL 60118
tor $4.50 plus $1.50 S & H.

Note 1: The 7905 recutetc r is not normally
stocked by Radio Shack, although it can often be
found in their -Regulator Assortment" 276·1660.
lI's also generally stoc ked by most mait order
tccses.

00
00"" .

Switc h SW2a. one section of a two-pole .
three- (or more) position switch. is used to
se lect the square. trian gle . or sine wave to
be buffered. The gain o f the buffer is set by
R IO. a lOOk log taper vol ume control pot .
The ci rcuit on/off swi tch SW I may be inte
grated into RI O. Since the amplitude of the
sq uare . triangle. and sine wave forms at
Sw2a are not equal. the second section of
SW2 is used to scale the ga in of the V3d
buffe r so tha t the amplitudes of the three
waveforms are roughly equal at the output.

A 7905 vol tage regulator. VI . creates a
stable 5 volt source for the 555. as well as
the split (+5. -4 vo lt) supply required by the
op amp.

Give thi s p roject a try. I can thin k of
worse ways to spend a rainy weekend after
noon than building a simple. ine xpensive
project that has as many uses as this one. II

Figure 2. PC board pattern and parts placemeru,

L
r

quad op amp. prod ucing a
h ighly accura te tr iang le
wave. Th is wave fo rm is
then buffered and inverted
in V3b. and fed back into
pins 2 and 6 of the 555. its
trigger and thresho ld in
pu ts. respec t ively. This
causes V2 to produce its
square-wa ve oscillatio n.
The frequency of oscilla
tion is determined by Ria.
one sect ion o f a lOOk
stereo vol ume control pot.

We now have a circuit
which genera tes a square
wave and a triangle wave.
Obta ining a sine wave is a
bit more difficult. Those
of us who had a little math
in co llege may remember
some theorems from a fel
lo w named Fourier. telling
us that if we take a sine
wave and add its th ird .
fifth. seventh. ninth. etc.•
harm o nics at the correct
levels. we come up with a
triangle wave. Conversely.
low-pass filtering the har
monic components from a
tr iang le wave sho uld lea ve us with a sine
wave. It turns out that if we cl ip the upper
and lower 33.3% off of the peaks of a trian
gle wave the resultant trapezoidal waveform
contains no third harmonic energy. Passing
this waveform through a simple. one-pole
low-pass filte r gives us a sine-wave of suffi
cien t pu ri ty fo r o ur needs . Di ode s 01
through D4 perfonn the funct ion of wave
form clipp ing in V3c. The low-pass filte r
consists of R9. Rib (the second section of
the lOOk ste reo volume co ntro l pol). and
C7. Since the c uto ff frequency o f this fi lter.
controlled by R i b. tracks the oscillator fre
quency. the sine wave output o f has a nearly
constant amplitude over its frequency range.
This sine-wave is very pu re. with no har
monic higher than I% of the fundamental.

The last section of V3 is used as a buffer
ampli fier for the function generator outpu t.

272-134
272-1025
271-1723
271-1 321
271·1337
271-1335
271·1339
27 1-1772
271-1328
271· 1311
275-1122
271-1740
275-1386
See Note 1
276-1723
276- 17 11

Parts List
0.047 JlF
10 JlF
100k stereo volume
1k. 1f4W
15k, 1I4W
10k, 1/4W
22k. 1/4W
100k audiO pot
3.3k, 1/4W
100ohm.1/4W
1N914. 1N4148 etc.
$PST pol switch
2-po1e, 6-positiOn
7905 ·5V regulator
555 limer
LM324 quad op amp

ci-ce
C7.C8
RI
R2,R9.R1 3
R3
R4-R7,R11

R'
R,O

R"
R14
Ol~

SWI
SW2

U'
U'
U3

Tbe ci rcuit can be built conveniently on one
o f Rad io Shack 's solder-pad breadboards.
such as their pan #276-168. or you can pur
chase an etched and drilled PC board from
FAR Circuits. 18N640 Field Court, Dundee
IL 601 18 ($4.50 plus $1 .50 S&H).

After mounting the circuit in a fo lded alu
minum box . I found its sm a ll si ze and
porta blilty made it easier to use than any of
the commercial function generators I was
fam iliar with. I actually ended up tak ing it
to work with me to use at my job for those
applications where portabili ty is preferred
over accuracy, I am now building my sec
ond one!

The heart of the function generator is a
U2. a 555 timer. These rcs are tremendous
ly useful devices. with high-current o utputs.
capable of driv ing TTL loads. It is confi g
ured as a somewhat unconventional square
wave osci llator in Ihis circui t. The square
wave output of V2. p in 3 of the 555. is inte
grated by V3a. one section o f an LM324

_.-

NO MORE GUESSING WITH ANr ENNA COMPARISON PERFORMAMCE. Th.
N_ -DI GI-F1 ELD~ 1"'InI....nl ha,.., ••lr&ordIl\lIry Ir&q......cy r&SponM. DC 10
12~ MDIGl-FlELo- un t>& UMd .. , ",Itt&r
lor 60 cycl& noIM .ource.... u ..... .. 1n1&R$l1y
d&l&dor of mlcrow. ... _ 1ll8k&9&. WIth
....... cJN,r ...d~. you COlIn InlIQ your OM!
CIIIIlntion.UU fllr ..r . ClI1~__
lTWRb., ....1eMlI pllner... pol&flzMion. adjuA-
IMl'ltao helps to d&tKT TV\, ....~ pt>Oi-. . ;.......,
QIr u nn !rwqmj",,", Me. Design&d 10 b& .. .
lINd willl ils _ 1&11 . : :, ' : . !tel...... or • • -
11orn&I ..~ willi PL 259 connedDo". D&\aI;1
or ouIpuI conn&e1orfor ...... MDlGI-FIELO"ha
• 3 1/2 LCD ditpUy willl ~V) low blIl1&fy In
dlClltor. A....... In .... normar model -A· or
.... NEW ulll'll ..",lliva model -a- ,
Fororrly $119.95 Illit could be IIlfI llI14_'

and Ill. tolullon 10 your RF.prob!&,",.

Ie ENGINEERING
1l135O Veniln B~s..-125,Encino,CA 81 43&

Info Phone; 818-345-1692
FJJl:81a.30tS-0517 ~E1..D-58

Orders Only: t -800-343-5358

~

GET·TECH
201 RILEY ROAD

NEW WINDSOR . NY 12553
(9 1 4)5&4- 534 7

REPEATER CO' TROLLER
\"OICE lO'tr-·KElA.\1 VER B

$££ REvIEWoF' I't"-UOVA
JUNE ffl9f /sSM OF'" oIblG

J DIGITAL VOIC E ID
.. BATTERY BACKUP
J TIM E-OUT TIMER
J TIl K ANG TINIER
.. AuDIO MI. 'N G
J 10 TIMER

.. MUTING

./ T. EN ABLE 400m.

NOT A KoT ./ COR OR SOUELCH KEYEO NOr A KIT

$1 49 .00 J '·1 ev DC OPERATION S119.00
PLUS S. N ./ S,",ALL SIZE 3.2'". 3.• - PLUS SoH

"Our products speak... for themselves"

-_..._.......".-_.....
, __.. ~ I ",.
, uII .. _.

DIGIT..\i\bftE'R'''r.''l;O''''''O''r. .,''T'"",ii'ti'Mi7.tt

~f AudiO~
J UP TO 21' SEC OfoI DS RECORD TIlliE
J UP TO' MESSAGf $
J 4 'AIIIPl.-E RATES
J SPfAKER OUTPUT
J LO LfVfL OUTPUT
J 4 eec OF RANI

' LO PO WER
./ T. ENABLE 400m .
' 13 ATTERY BACKUP
' , · I SY DC OPERATION
' SIIIALL SIZE 2.5' Jl 2.5'

CIRCLE 293 ON READER SERVICE CARD
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Number 11 on your Feedbllck CII rd

A Universal Speech Processor
An easy upgrade for your transceiver.

by Bob Roehrig K9EUI

M ost of the more expen sive HF trans
ceivers today have some form of speech

processing, Less expensive rigs have eithe r
marginally effective processors or none at all.

Older radios, especia lly tube- type units
such as Drake, Swan, and Collins, do not have
any processing at all. Over-modulation protec
tion. if any, is accomplished by means of an
ALC circuit. Many hams (believing that ALC
is to be used as a form of compression) dri ve
their units well up into the ALC region on the
meter. Some rigs that have AlC have no
means to monitor its operation. ALC is intend
ed only to protect from over-modulation on
occasional peaks. The ALC indicator should
just barely show action once in awhile. An
ALC circuit is not a substitute for a speech
processor.

Unless you have a fancy "high-end" rig
with a decent internal processor, it is well
worth the time to constru ct an outboard
unit . QRP enthusias ts who operat e SSB
can get the most out of a low power rig with
the use of an effective processor.

Construction
The unit described here is an easily-assem

bled processor that can be used with any rig
available today, Its small size even makcs it
possible to install the unit inside some rigs,
rather than in a separate box.

I chose 10 build my processor in a mini-box
so it could be used on several rigs. (I also plan
10 add a keyer circuit for CW in the same
box.) The circuit was assembled on a small
piece of "hobby board" from Radio Shack- A
drilled and etched PC board for this project is
available for SOUS plus SI.50 S&H from FAR
Circuits, 18N640 Reid o .,Dundee II.. 601 18.

The input circuit of the processor consists
of an op amp with a voltage gain of 10and has
an input impedance of lOOk. This should ac
commodate almost any type of microphone in
use. The output of this stage is adjusted by RS.

Diodes 01 and D2 rectify the audio signal.
The OC voltages are fil tered by C3 and C4.
These capacitors also determine the time con
stant of the circuit. The voltage from the recti
fiers is applied to diodes 0 3 and D4 to for-

ward bias them. These diodes act as variable
impedance devices. The higher the voltage ap
plied to them, the more they "tum on," shunt
ing more of the audio signal to ground.

Capacitors CS , C6 and C7 isolate the DC
levels from the audio portion of the circuit.

The output amplifier perfo rms two func
tions: It has a gain of 10 to make up for losses
in the processor part of the circuit, and also
transforms the relatively high impedance of
the processor to a lower impedance so the pro
cessor cannot be loaded down. R13 is the out
put level adjustment.

Power decoupling is accomplished by RI4
and C9. RI and R2 form a voltage divider to
properly bias the op amp inputs at hatf the sup
ply voltage. The supply voltage is not critical.
Anything between 6 and 24 volts can be used.
Stage gain remains constant, regardless of sup
ply voltage. The supply must be well fil tered
10 eliminate hum. With a 12 volt supply, the
average current drain is only 2 rnA. so the unit
can easily be powered from a small 9 volt
battery.
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Figure J. Schematicfor the Universal Speech Processor.

40 73 Amateur Radio Today' July, 1993



THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr gel-cell

'.4.....~"'}.) battery complete with voltmeter, wall charger and a
~J cord for charging via automobiles. It will power most

HTs at 5 Watts for 2·4 weeks (depending upon how long-winded you
are). Also VHF. UHF, QRP, or HF, mobiles such as the KENWOOD TS
50 (at 60W). There are no hidden costs, all you need is your mobile or 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 ca n 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 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been 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 lights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

To order, send check or money order lor $49.95 +
$6 .50 lor shIpping, along with your shipping address
and telephone number 10:

Joe Brancato

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

"you wish more Inlormalioo please send a SASE 10 the above
Address. For COD order.;. call (310) 4 33-5860, oulslde 01' CA

call (800) 933-HAM4 and leave a message.

CIRCLE 384 ON READER SERYlCE CARD

CIRCLE m ON READER SERVICE CARD

o AI hlalUrv~ rt molt p,ogrammable vii OTMF 0( serlal te rmln, l lnte"ace (300 10 9600 baUd).
0 4 USe! de!;l\lIbl, TXlRX ports.
oCon t'ol AX and Local mil;: input• .
oSu i• .m alllopateh w~h 250 ~lot ..uledialel .
• Control wte. phone
- 7109ie o lllpyt. and2. q,utI.
oU mactOllkK cullom oommand~~
o T, us Instrument& TSP53C30 spl lch syrd\e$iZlIt lot etun. undefStilndabie spMCh.
oOigil.lllewol eortrol5l<K reee ..... ' por\:I..cllones .
oause' P'C9~lec:oortesy IonM.
Oil YOle, logic ~I:I_"~ CQ.Irt"Y 10M on last AX 0( moll active AX.
o Senery backed r..l-tlflle clock end~.

oAv_u!a ble peflp"'' ':
• FF-I1IlI lOf lClIO l l9OO. YIIIIIUCAT, lCOM I-IF , Kenwood I-I F. and Doug l-Ialllnlen..C8. (to be announoed).
oFF-I07O Oig~al Voice AeCOldll' - P layback VOIC' ro·• • functioo am ucialon;, and lISef ma.il box. on, 1275.00

pllJs S & 1-1 (Includes 168 secono. ot memoty, e~pand. ble 01'1 board 10 OVII< 10 min.)
o Transom circuit p,olection on power a nd phone i ns.
oPlus much mor, lOnly $675.00 plus SiH.
• Optional 19' rack chasllis w~h dISplay $199.95 pILl s SA1.

o Opll<ates with any..pealer oontIOn.r or as sla nclalOne 11M.
oOne ' f1)NIlI< port and one Ir1k poll
oOptiona l alllopfotctl inllItface (to be announeecl).
• CW 10 Of d9\aII woe.
oProgrammable tilN n; l or~ OlII. courtesy delay, ard "'ng bme.
• Up to a rotal ing OVA 105 and 4 rotaling OVR la~ me_gel.
• Mall box Y'Dic.- _ Ii n ging qrstem with UA ' 18'CQfde<! prompt5 - can store up 'o 15 messages 01 20 seoonds eaen.
o Sanery backup colOl8C1or l or _ fUPplilld b-anllfY lor malnlaining OVR Iracks du ring poYI9r outages.
o 168 seconds 01 faclory ifl6l alled memory , llXpandabie on-boa,d 10 ove, 10 minll1. s.
0 5295 .00 pi.... SA-!. Addrtio na l memory S3.~ per mega-M (1 mega-b ~_20 aecondt 01 ,ecording).

Sophlsticated repe..,t t' r control solutio ns at affordable prices

''''."sse• 40Watt Mobile·Aadlo
• Ck.iplexing llIId tlIl\lng .,foometion
• Information wi\hool radio

SCRAMBLING NEWS
15SZltf1lflM .1n. ....... .... . 12..
_ 'fO I111117& -. .. a '" t80

UHF REPEATER

PAY TV AND SATELlITEDESCRAMBUNG
·1993 EDITION ·

Subscribe to

73 Amateur
RaClio Today

Call

800-289-0388

Make high quality UHF repealers from
GE Master II mobiles!

I~$ 'fOCI"m.",... UOIlI flO>; chop$. ""WIllI a·w.c. ....... cab"
IWDSj IIWnITItIiIllI. -. PlUS "'. ..... muclI ""'" OIILY $11.95.
01hll "'X J] "' UTUlltf OESCRAMI LI NS 'GI~m..: V~ um. 1
(BASICSI. 19M. 1991.lnG 1!1~. $15.95 m'l. DoIl"onl l........... b)II.....,
[CM'•. WIlINtit$ l(I(l _, ICM',., . ach- WE COMPLEAT wtn.lllO.
UIlnil ... veu data $ben . $15.95. ,." :1/$32.95 '" SMollI5. I ClI AMI UNG
IlEa 1IlOIIlN'/. knlI up _ ... If.. 11 P lllill InIl QtIlI~
E....,...., _ $32.w,r.OllIl I W DW (_ , ......_ J.... _
...__ ...,.Sf21t5-_........ $I.

CIRCLE 36 ON READER SERVICE CARD CIRCLE 344 ON READER SERVICE CARD
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Figure 2. PC board pattern and parts placement for the Universal Speech Processor. A
drilled and etched PC board for this project is available for $4.25 plus $1.50 S & H from
FAR Circuits. 18N640 Field Ct.. Dundee IL 60118.

Make and receive '-;:;;;;~
te lephone cal ls t
fro m your mobile or ~:~~?I
HT with your own r-~",~

personal autcpatch.
Connect to phone
line and transceiver
microphone, PIT, e
and speaker jacks.

NEW! t,4ow with memory backup,

Parts Ust
Oeocription
8--pin DIP

1458 Dual Op Amp

1N34 Of equ.....
0.01 ~F
0.1 JlF
10 ~F

10k
100k
1 MEG

1kpo1

100 ......
33l<

• . "ull du pln or strnptex .. ll h rourtts,-beeps.
• Programmllbl~ Joe-oil and 10011 distance codes.
• Automatic e n ldenlitical.un.
• 'Iicrop~...... controlled 11","",1 pruleclion.
• Conirolll'd h) ' "OX or c.. m er detect.
• Krgt'nu lIlf'd UTMF or pul!>e dialing.
• Separate nlrroal remote ronfr"l nulpul .
• 1.5"Hl·f,6" \hS.05"D shielded mt.'tal cabmet,

Personal Autopatch SDP·600 $249.95
12Volt power adapter 11.95

Shipping und handling $5 in US. $15 foreign.
r. .\0 d~,· ""m<, .......~ WWlrUI... ~

'9(1 dII, ..~monl) . IIIIIiiiiIII

j -Com 7<,1.\ ( "anning P""~ '":101".:\Y 1..5M
17I6 1·J2.·.~t.422 . Fa, \7161 1I2-W555

CIRCLE 39 ON READER SERVICE CARD

s,V :(~i\ ONLY 150!

~~~~~€.f',fP.C€.
Have yo ur ~wn repeater or link sys tem!

t..>.~ 1'Of"."',.....p ..I,,,,,,,, m<l<Ii fJc...,., "'1"'" ""00~.,.•;",pl~
pIujt in n1,..! 1& .. kif "II>'''J'''lCy (II" PM.toloImnIIiI< rop:...,"'!
Tho BRI·! ......u. ""'h "SY 1l'<Oi""," , ... .......,,, -.I ANY..,.....

.. ill"• . SlIp'" " .'"'''' "'OX DPO"'_ ••'e. ""'"P'l"i.' .......-.H..,.... '_ __.., ""<:I<..
_ ()ol' ~S'.:u-. , S _ a(I ! ...OC...'fV~_ ,...,., """"',..__"'*""" ~ OIIDE1l BRI·' l'O.

. _ .. . .... , .pU..... ' _4
__ .. _ _ P.. ", · o·""~c ,,,

.....0.1., _ • • ... ...... __ _------_.. -
OOODa PI , .. ...

'M"\' ' IOU " ODl OCTS. CALLI " l n l fOI I "F~

[L EGIlOS ' IlOCf SS," G . ,,,c. 161') 228- 7020
eo 80'( 61 n OAIl• ..,1 ' 96: '
• ~_ _ .. _,_ UO , " O_....A",Hl .."xv .... ,oJ" ,.. _

S\,,'lI':~,,\ a~~:~~
S"'t'11t.'1S "«",,~_.,....

F"tut7. 12 Pm"- C,U"ti..
o Lan-Ult~pr;l('I_progtarn 11_"... 2.0
o LOG-eOF ..... 11_ Iogog« WlIIl K~ rig cootrol
o a.ac1Dc:t lupIf1! gray IIn8 r-rogfllrfl. ",_ ....,. 4 .5
lJ IlANDAlD 1ll 1lml'le pn>pagalion IorKMler '" moIll
lJ HyperI..og gr.-llogog« WIlli C"''''' & rig Iupport
o PC-TRACK lUI color waphic:l UleIk!itIl:8eaf lfaeIer
OCT YlI.14 tlftl~ conIe'll! IogOIH' Outstanding!
lJM.APPER ~",e OX pro~a1'On /.)("otel!s ler
OHAMCLOCKg« local limearound Ihl world Instantly
OSUpllrWo,., 111m or Imlirovl CW sklll& _ I ..n...
OPACKET6 s uper U II' pack81 progrlml'om Auslralia
ORF TOOlBOX ...sy maou d,w.....mallllr calcu lator
TO ORDER Sand ctIlK:k 0l1l"lOOlY order. IpeclfY s% or
3% dllklL Foreign 0/'der1; add $5 s~iPP:"'ll VllaiMc OK
Talllflllldlnt..ddSl.81 18ll - Full 30 o.yWananly
P.a .Box 92877 - Southlake. TX. • 76092

817-421-o5eO
llirl'l " elll 'If 'I' 'nl ..'tw,n IIttl"

c.e:u: ... ON R!ADOt 5D1\11CE CAlm

Adjustment is best performed with the aid
of a scope but can also be done with a high
impedance meter (VfVM or FET input meter
or DVM).

Connect the scope to the output (wiper) of
RS. or connect the meter across C3. When the
word "FOUR" is spoken into the mike at a
slightly lower than normal level, adjust R5 so
the scope indicates about 200 mV peak-to
peak, or the meter reads about 50 mV. At a
normal level the scope should not peak over 2
volts peak-to-peak, or the meter should be less
than I volt.

Compression starts at about a level where
the meter reads 50 mY. At levels above 100
mV the output remains constant. With a sine
wave applied to the input, the output remains
sinusoidal unti l the voltage across 0 reaches
about 3.5 volt s. In other words, with a varia
tion of from I to 6 volts peak-to-peak at the
output of R5, the output level remains con 
stant and does not clip.

RI3, the output control, is adjusted so that
with normal speech the mike gain control on
the rig is at its normal position.

A word of (au/ion hu e. While there is a
constant output level for an input variation of
30 dB with a signal generator source. this does
not mean you can operate your rig so its meter
reads maximum output. A signal generator is
not the same as speech! Because the attack
time of the processor is not instantaneous,
there is some overshoot at the beginning of

Component
Ie locht

'"01 ·04
C1, C7
C5,C6
C2, C3, C4, C8
R1, R2
R3, R11
R4, R12
R5, R13
R6, R7. R14
AS, A9, R10

speech input. Final analysis should be done
with the aid of a scope thai is monitoring the
RF output of the rig. Unless you can deter
mine peak modulation levels in this manner.
do not hit peaks as indicated on your rig's me
ter, greater than half your normal maximum
available power.

In addition to increasing the average modu
lation percentage, this processor also helps in
telligibi lity by tailoring the frequency re
sponse. At 300 Hz, the response is down 6 dB.
Low frequencies in the voice range waste en
ergy and should be reduced, especially if you
have a bassy voice.

Signal Qualily

I have found thai it is very difficult to get
valuable information about the quality of my
signal from anyone listening to it. If you tell
someone that yo u are using a proce ssor,
chances are they will tell you it sounds bad no
matter how well it is working.

A good way to judge the quality of your
signal is to operate Ihe rig into a dummy load
and pick it up on anOlher receiver. If necessary.
attenuate the RF signal into the receiver so il
stays below S·9. Record Ihe received signal on
a good quality tape recorder and listen 10 the
results. Reduce the RF level into the receiver
to S-5 or less and record the results again, with
and without the processor, for comparison.
If you are pleased with the results, so should
everyone else who hears you. iii

Radio Shack.
271H995
27&<>38
271H 123
272-1065
272-1069
272-1436
271 -1335
271 -1347
271-1356
27 1·280
271·1311
271 ·1341
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Numbet" 12 on yow Feedbadr. card

Stacking UHF Antennas
Get gain with less pain.

by Ronald Baker WB4HFN

•

V e ntur ing into am ateur te levision or
" ATV" for the first time presented me

with new and exciting challenges. Not only
was I operating at unfamiliar freq uencies: I
also had to deal with the greater band width
needed for video transmission. The most im
portent consideration for me was the antenna
sys tem.

Towers and large obtrusive antennas are
no! allowed in my subdivisio n. Nex t to a
good antenna system, overall he ight is the
most important factor. For my
application , height was not a
problem since I live on a hilltop
several hundred feet above av-
erage terrain. My problem was
to design a good antenna system
that would be physicall y small
and still provide adequate gain.

Design

In talking with other ham s
operating ATV, the general rec
ommendation was: "The higher
the better, using the biggest an
tenna you can rotate." Antenna-
wise , most of the operators were
using antennas with g a ins o f
13.5 dB to 18 dB. Researching
various an te nnas, I found that
for the required gain the boom
le ngth is 10 to 20 feet . That
length would be too obtrusive
for my neighborhood. To solve
this problem, I set out to design
and bu ild an a nte nn a system
that would give me a minimum
of 14 dB gain with an overall
boom length of under five feet.

Not k nowing a lo t about
VHF/UHF a nte n na de sign , I
first looked at vario us antenna
manu facturers and discovered that Cushcraft
makes a beam that covers the 430 to 440
MHz band, with 1l.5 d B ga in, and a boom
length of four fee l. It seemed to fit my re
quirements, except for the gain.

I erected a system using this antenna and
found that it performed well, but the lack o f
g ain was very n ot ice able . The antenna
match right out of the box was almost per
fect. I measured very low standing wave or
re fle c ted power w ith a B ird mode l 43
wattmeter at 432 MHz. At this point, the on-

Iy thing I needed was mor-e gain. One way to
quickly get an additional 3 dB would be to
stack two antennas together. Since the anten
nas are vertically polarized, stacking would
eliminate the need for a Fiberglas mast. Nor
mally, a metal mast going through a vertical
Iy mounted beam tends to di stort the radia
tion pattern and can affect the overall gain,
especially at VHF/UHF freque ncies.

There are many di fferent types of UHF
beams on the market today, but most are not

•

•

•

•

Photo A. The stacked UHF antennas.

sui ted for ATV operations. Most com mer
cially available antennas are designed for the
FM portion of the band between 440 and
450 MHz. This type of antenna works well
at the designed frequencies, but performance
in the 420 to 430 MHz region is compro
mised because the e le ment length is too
short for a proper match. Operating ATV,
you will quickly learn that every dB of gain
or loss affects picture quality. The Cushcraft
model 432-11 antenna is still a slight com
promise because it 's designed to operate in

the 430 to 440 MH z range. This is the SS B
portion of the band and is shared with the
upper ha lf of the ATV band. This segment of
the band is usually where you will find ATV
repeater input frequencies, which will pre
sent a good match to your ATV transmitter.

Signal loss in the 420 to 430 segment was
noticeably greater. This segment is usually
reserved for the ATV repeater transmitters,
which have the signal advantage over an in
dividual s tation. Also, receive sig nal loss

can be further minimized by us
ing a good RF preamp. prefer
ably mast-mounted . Most ATV
operators will tell you that using
a good RF preamp is essential ,
no matter what type o f antenna
design you use.

When it came to s tack ing
UHF an te nnas , I thought it a
simple matter to mount two an
tennas, hook up a phasing har-
ness , and attach the feedline,
WELL . . . ALMOST! Mount
ing the antenna was a simple
task. Using a ''T' configuration
mast I mounted the antennas on
each end with 26 inches separa
tion, as specified by the manu
fac tu rer. The actual separation
between an te nnas varies with
the type of antenna and boom
length. Figure I shows the over
all construction.

The antenna phasing harness
p resented an interesting chal
lenge. I had two options for a
harness: Purchase one or con
struc t my o wn. Spending $50
for a ready-made harness co n-
sisting of four coax connectors,
one " T" connector, and a few

feet of RG -59, was total ly out of the ques
tion. Not knowing much about phase har
ness construction, I hit the books for infor
mation. I was surprised to find litt le infor
mation available, and what I did find was
vague, with no clear-cut answers . I even
contacted the antenna manufacturer where I
received a few suggestions. but again noth
ing definite.

With all the discussion and reading, I was
able to determine the length of the cable.
The cable from the ''T' connector to the an-
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Thning
Tuning the antenna system is a simple

task. You must use a power meter or SWR
bridge designed for UHF. such as the Bird
Model 43. The meters designed for HF and
even 2 meters are usually not accurate at
UHF frequencies.

After the antenna system has been assem
bled and mounted on the •'T" shape boom,
tune both antennas indiv idually for mini
mum reflected power or SWR. In this step
the coax from your equipment is connected
directly to the antenna. The phasing harness
is NOT connected.

After both antennas are properly tuned in
dividually, connect the phasing harness to
the antennas as shown in Figure I. If every
thing is tuned properly and the harness is CUt
correctly. the SWR should still be good, but
slightly higher than the reading you had with
each antenna individually. At this point, all
further adjustments to fi ne-tune the antenna
array can be made by adjusting only one an
tenna. It doesn' t make a difference which
one you use to make the adjustments-the
important thing is to adjust only one anten
na. I tried various methods of adj ustment
and found that this method works the best.

Overall antenna performance in the upper
portion of the band was very good. consider
ing the antenna's size. The manufacturer an
tenna gain specification for this design was
16.8 dB. Even though I feel this may not be
a realistic figure. there was a definite im
provement over a single antenna of the same
type. In comparing this design with the larg
er ATV antennas, it perfonned very close to
the antennas in the 10 to la-Ioor range that
give between 14.2 to 14.8 dB gain.

If you need a good antenna system on
ATV and have space limitations, this design
works well. At UHF frequencies, height
above average terrain is extremely impor
tant. Even the best antenna system performs
poorly if you're looking into trees, hills or
nearby structures. II

<
"" _ Coax

Figure 2. Phasing harness detail.

'nJ CIt-. Coole '8. e INA,•• Lons! InClludlng~

I

t
7!5~G-91 Co_
38.8 J,~I II In L....~
InoJudlng COl I'IOt.ar.
F,._ ~T~ To An".....,,,, C~ot.ton

overall length of 45 .50 inches. Next, we
multiply this number by the coax propaga
tional delay of 85 percent, as shown below.

CL = MQW x PPO
CL = 45.50 inches x 0.85
CL = 38.67 inches
As shown in our form ula, the proper coax

length for the phasing harness is 38.67 inch
es from the "T" connector to the antenna.
This measurement is tip-to-tip, with conncc
tors as shown in Figure 2.

)

Figure I . Final assembly derail.

I

11 EI •• ,t. e.a I
MouI"It.ed 28 1..... .. Aport.

!52 OhM F••dItNi
To Equl...,t.
"'n'l L....~

·T· C.C~,~_""" -'

tcnna must be an odd multiple of a quarter
wavelength. minus the length equal to the
propagat ional delay of the cable. Propaga
tional delay is a comparison expressed as the
percentage of the time it takes for signal to
travel through coax to the time it takes to
travel the same distance through free space.

The cable length, including connectors,
must be the same on both sides of the "T"
connector. The feedline to the "T" connector
from your equipment can be any length.

For example, let's use the frequency 432
MHz and RG-59 75 ohm cable.

Our formula is: CL = MQW x PPO
CL = the length of the coax cable in inch

es, including connectors from the 'T' con
nector to the antenna.

MQW = the odd multiple of a quarter
wavelength in inches, at the operating fre
quency.

PPO = the coax propagati onal de lay,
which for RG-59 is 85%. In the formula this
number is expressed as a decimal number.

First, determine the quarter wavelength of
the operating frequency using the formula:

Quarter wavelength in inches = 2808/fre
quency in MHz

In our example: Quarter wavelength =
2808/432

Quarter wavelength = 6.50 inches
Next, determine the length of coax needed

between the ''T' connector and the antenna.
For my project I needed a minimum of 35
inches of cable to make the connection from
the ''Y' connector to the antenna. I chose to
use the seventh multiple, which gave me an
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For
Air'

E~p1res July 31 , "

• up to 12 Ibs. in Contlnontal USA

Check Us Out
Warranty Servoce
$4- hi Charge"

• Cr«tiI Cards Accepled- -""'"-.. '"1:00 pm. shipped same day

-

... Presents

•

1-800-426-2891
2663 County Road ~ Wounds Y_, UN 55112

Metro : (61 2) 186-447$ • Nan Witts: 1-«10-42&-2891 • FAX: (6 12) 7'86-6513
Sl~ How.: 10:00 ..... 8:00 pm, Sit., 10:00 -.n. 5:00 pm
Phone Hours' 8:00 1m · 8:00 pm, sat.. 10:00 1m · 5:00 pm

,

Radio City inc. ~~
The Vac::ati{)n §p{)tIiQht_
! I I L FT-890AT E[· 7.

Authorized Factory Warranty Center

,
•. 0_ -.....~._.. ., '

We offer factory authorized warranty service for leom, Kenwood and Yaesu. We
service all makes and models. Our customers may send any product requiring
service to us, and we will handle It for them. This Is a one-stop service that keeps
our customers having more fun than hasselln this hobby.

Telex Hy-gain
Products
in Stock

If you need a custom cable for packet and don't have time to make it, let us do it
for you. C.A.P. & M.A.R.S. mods are also done here for authorized ham's. All
these extra services are available at reasonable rates.

."
f 1\ \'

Satellite City ... Now

Radl,~,~

a RCLE 15.3 ON READER SERViCE CARD
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ICOM

IC-737
ThIs lIdvanced transceiver leal"," DDS. dual ante<V18
potts, ll.aI VFO display. 101 mernonvs. irlIemaI al'l1enna
luIlet. bull-in keyer and lOS dBdynamic'~ range.
Join tI'Ie OX scene wiIh the Ialesl desigtI.

o
ICOM

IC-3230H

Get ahead '""" dual band superionIy. EIIlMl lIlOugh if is loaded
wiIh many allilkl10il IuIlCtJOllS torcomplete du8I band~.

if is coo,tpl!Iel LJ<e. monD-band 1raI'SC:?'te1'. if Irts~lOtI8'e. in
any whide. 36 ".'lOid, Dn.lF mielQllhooO$, 3 powef1e¥els.
and much. rru:h more.

PrIces lubj&ct
IOchlnge

without not iC41.

bpi... July 31 , 93

HM-461t
$35.00

Icorn Speaker
Microphones

$5100

IC-W21AT

1-800-426-2891
2663 County Road I, Mounds View, IlIN 55112

Uefl"O: (812)786-4475 • Nat1 Wana: 1-800-426-2891 • FAX: (812) 786-6513
Store Hou~: M-F, 10:00 am. 8:00 pm, sat., 10 :00 am- 5:00 pm
Phone Hours: M-F, 8 :00 1m · 8:00 pm, Sst. , 10:00 am· 5:00 p m

r~O

ICOM

This neoo dual band haodheId transceiver olle.s
unsurpassad perlorma'lCll and the kifId of innclYalrR
leatures amateurs ......e a:me to axpe<:I !rom Icom.
From the uniQue.- wtIospef~. au'lO~

power .<;<oJ Iioo, '0 many other trendsetting 1eaLfts. 110
omp<essMl \'O<",I ..ant 10 axpenen:::1e if kx \'OUJ$'lIl. Thls
radio spoltS 70 memooies, pager. CTCSS. and many
o\tIer fwltl.es

The IC-W21A shown at right ptovides all the 5iltne

featul'lls as the IC-W21AT above in a new unctutlere<!
froot panel dllsogn. The DTM F keypad func1ions are
integrated into 1m. CQfl\,ol knob and the ·S· key,

ThIs radoo can slmuIlantlOUS receiv<l :;>~ In
the same band. Combi III hs breaktmlugl'l WIIh
simu/IanelluS dual band recoive ( ac:«*~ . SPeeCh
pi'" O'.DTlolF, anclyouhil'o'9 alistotleatutes
Iourd noorofIere ....step ahead WIIh loom.

IC-W21A

IC-2410H

o
ICOM

Full Service
Factory

Authorized
Center

Features PIT.
Uj>(lown conlnll .

k>d< ... "'"............

Icorn
Microphone

Power Cords
SeIecI lfom a WIde vanety
ot poW<lf cords to expand

your fun in moreloca::",::",::::::o .

IC-W2~

DC caI:Ile$ tor rTIOlloIel. OPC-044A.
O«B. 025A /rom $11.99-16.50

o
ICOM

28

CP·12 & CP·13

Satellite City ... Now

CIRCLE 153 ON REAOER S£RVICE CARD
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' 74995

GP-22

o WIleIl'l9r \'OUr sal"fIll

IC0 M '"" ""'"~~, "''',,>in the countryside. or
d ' .....ing down the
inll,l,stale, this Global
Posrtloning SysllllTl
.eceiwr pro'Jides
tasf and accurate
positioning wiItwl 15
m RMS. Fils ..~-

Thos feau. pact<9d rnobiIe is pertecllof' car. packet.
or portable use. lis tInY size lets rt squeeze into most
any open space. The memory DTMF microphone,
c ress erocode, 21 rTlem<Jfil:!s and blow out price
mak"" this a hurd value 10 pass up Supplies are
~m ited so hurry'

IC-229A

o
ICOM

1-800-426-2891
2663 e-ty FlOlOd I, Mound. v.., MN 5$ 112

Metro; (6 12) 786-4475 • ..., watts : 1-8lllCl-'26-2891 • FAX : (11'2) 786-6513
Store Hours : M-F, 10 :OO.1n- 8 :00 pnl. Sal., 10 :00 _ · 5 :00 pm
Phone Hours : M-F, 1:OO.m - 8:00 pm, sat~ 10:00 11m - 5:00 pm

IC-73S
The HI' All Band T.""sooiver !hal \'OU've b99n asking
for . • . the most compact and Ildvanced lui-featured
radio with {l808ful eov«age 00 the market This
c1assK: rad,o is stdl available.

o
ICOM

SM-20

- _.-

Satellite City ... Now

Radl

CIRCLE 1S3 ON READER SERVICE CARD
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- ---..

Cornel provides 100'5 01
anll,lfVlOl'Sand mount
designs including mono,
dual and three band
cspabOl;ty. Call1c< detaIls

Comet
RS·620
New adjustable low proWe
trunI< hp mount anteot\ll....

Yaesu has a wee va'i9ty of ji~el'5

available to enhance yoor
lransceiv9rl petfom1ance. Let us

help with YOUt' selection lOOay,

b pi'" &-31 -93

Coupon

$40.00 off
FT-890 FT-890AT

YAESU

FT-690AT

A fine blend ol high pertormance features bon'owed
k>fm the FT-l000 and 1M FT-990 are combined IIlItJls
atlo'dabl9trsns<;siver. Pass band tuning. vana~a
notch filler. va'ia~e noise blan~er and VOX, dre,. out
this 100 watlTig . This mooer in lcoos! a buill-;n
aoteona tuner 10 expand ~our motlile fun . Great fo,
base operabon also

.,
•

1-800-426-2891
2663 County Floed I, MourMts v....,U N 55112

~fO: 16121 786-4475 • Nan W_: HIOO·42&-2891 • FAX: (6121 78&-6513
S10re Hours: M-F. l UlO am-l:OO pm, s.t... 10:00 · 5 :00 pm
Phone .......: M-F,I:OO .... ·1:00 pm, s.t... 10:00 · 5:00 pm

QRCLE 1S3ON READER SERVICE CARD

Small. compact arK! rugged. This two mel8f radio ks
pertect lor tight spots and a tghl budget.

FT-212

YAESU

Qu!tJt .,our FT-890
tor~ fun WIth
the MMB-20 moboIe
mounl"'lQ bfacke!,

$26.00

Radl~~

FT-51 00
-~---~

. . .- -
This 6.JaI band moboIe teallll'es 100 1l\I:IfllOrIes, cross
band repeat, lighted key pad, buln in tk.opIe.er and a
sma~ Ioolp<inl. Dual watch capability rounds out this
50135 watt VHFIU HF transc&iv9r. Packet Ready,

ProporIiOllS in a lIM
loJatuted 100 wan
lrar'l$Q!iv....-, This radoo
gMn rugged Iighl weight
~mance in yw' ear,
ooal or cabin (P.S. just right
lor home too) .

FT-747GX

YAESU

YAESO
==:..
MMII-20-

YAESU

48
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POoes ...bject

~w111'\Ou1 notice.

58

' 429"

Yaesu
Duplexer

Coupon

$50.00 off
FT· 5200 FT-6200

The new9s! memoor of tha dual
band lamily, This handheld
spoI1S auto lone saare/l, 82
memorychannels, automatic
p<IWl.H' ott. builHn VOX. dual in

band ' '''''''''"'''' leal"'. , buiII.;n
eese band repoo.at Iurlclion and
mud'I. mud'! more.

•

FT-530

YAESU

1-800-426-2891
2663 County Roed l, Mound. View, UN 55112

Metro: (612) 786-4415 • K111'1 Wana: 1-&00-426-2691 • FAX; (612) 786-6513
Store Heun : »-F, 10 :00 11 ..... 8 :00 pm, Sat., l D:OlI am · 5:00 pm
Phone Hour. : " -F, 8 :00 am · 8 :00 pm, Sal., 10 :00 am· 5;00 pm

5339"

e.

YAESU

Comet
8-20
8 -20NMO
Th iS sporly matte
black antenna
reensee a ttlt-over

." dosign with gain to
, ,ooell lhose dislanl

.epoaters . Unit
shown is anacneo
to !he R$-820
mount.

'"

Black

•

Yaesu
Power
Cords

5289"

FT-411

FT-416

YAESU

This "- VHF Ilandheld
lrans<:el\lel provides the latest
features ; aulD toile Sflarch.
automalil:: baIl8l)' S3YeJ.

au\olTl<UlC power oft. 4 1
memco-. CTess eoocod&'
de<;o:Je. DT10lF pago'lQ. 00d< 51
~<isplay ar.:l a dlOice CIt
l\llOcolors (8lactv'GreyJ""'le...., venIon ~bIe.

This full l&aluroo handheld
provldas hoofs 01 fun Of] a
small budget with out having
to compromise. Check out
the wide band receive. 40
It",,'...., dual VFO anc;l--'

Yaesul-~,
Accessories

Satellite City ... Now

Radi;~\
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Kenwood
Sp-23

Buy the Ts-lSOS AT IMlore
June 30, 93 and receiw 1M

SP..23 or the HSoS
Headphone h.l

Bonus

- - "' _ ....'" = -" ...- .. .. --_ .. .. ,.
- v

To...- the ever \/'......1(1 demand lor
al-mode opE!!atlOl iS 00 Ihe_.
Keilwood has developed •~
IIgIlh4Cigr~ 1r3r"1!1Cf!1Ver II\al performs
WIth proIw:Ieney. While providing lui
klalu.ed convtIllHiH'"OCEI of much 1a'1J8"
rigs- including dual digrtal VFO's. all·
mode squelch. and semi bfflak·ln-·
It'Os model is desigood 10 functiol'l as
well in your vehicle as rt does in you.
shack.

TR-751A

KENWOOD

1-800-426-2891
2G63 Co4.onty Road 1, Mound. View, MN 55112

u.tro: t6121788-4ot75 • Nan WaM: l-llO()..t26-2891 • FAX: (BI Z) 78&-6513
Slon ttourl : 1lI-F, 10 :00 am- 8:00 pm, SM., 10:00 a m · 5:00 pm
PI-. Houo1: : M-F, 8 :OO .m · 8:00 pm, SlIt. 10:00 am· 5:00 pm

ORCLE 1530 ON READER SERVICE CARD

Call for great
values Now!

The pe<1ecl entry IIIvel HF
tran&Ol!'iver. Al-modlI
peOOrmance is enhanced by
numerous user..orierlled features··
soeh ;u 31 memory ch.an~s. a
dual·mode noise b1anke. w~h

"'v~ c:ontr(lj, CW lull & semi
bfeak·in. buih-in spaech
ptOCe5SO<, and optional automatic
antenna tuner. but light anoogh
for DX-ped'fions and rnoM e usa.

TS-140S

Kenwoo
Microphones

KENWOOD

68
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' 749"

TM-742A

' 449"

'299"

New VHFAJHF Tri-bandef WIth tlwd bafId opOOflaI .
n us ....... Irans<:eiver has .. \he lealufes and
adva~ 01 the TM-741 with lhMe
eohaocemeots: \he UfIil cao separate ...10 IhrM
pieces (requires remote cable k~) . CTCSS eeeeee
bulM-io. dirad frequency eotry and can be
controlled remol~y wrth OTMF s;gnals from any
transce iver.

KENWOOD

1-800-426-2891
2663 County Roed I, Mounds VIHo', U N 551 12

Melro : (&12) 78&-4475 • Nan Wilts: 1..a00--4:z&-2891 • FAX: (612) 786-6513
Stano Hours : ~F, 10:00 . ..... 8:00 pm. sat., 10:OO . m · 5:00 pm
""- Hour. : ~F, 8 :oo .m . 8:00 pm, sal~ 10:00 am · 5 :00 pm

TH-78A

TH-28A

KENWOOD

' 84"

This state-{)f- the·.rl HT has fealures
including the abilily to store both
alphanuma'k: and freQuency data in nco
volit,le memory. AM aucran.
alphanumeric message paging--in
OOdition to DTSS and pager fufll;bons-
pillS sWilcha~e dual·bJnd receIVe. As an
added bonus the number 0/ memory
channels can be iocreased to 240
lO¢oo).

Compact and C(II"IfJde<ll , iI sets e.QtltIg~
SlaJ1dards!Of ptl'laI.l/Ie OOI1'IIl"ItJI'toons,
.;.,lI bri.,,!!~ 01 opeo.bOn fritt1 a
~ 01 sophoSlicaIed fealllfe5. In adcIrf>on
10 buiJI-in OT5S and pag.og lunctoons. "
provides a dualtr~ Iraosc:erve capabiIily.
wideband~. aJld a $Iidong keypad 0lWef,

pII.s many other fealures.

c.

$119.95
$129.95

$47.95",,,
sc.es
$0'''
$51.95
saa ss

$499.95
$289.95
$289.95
$289.95
$289.95
$359.95

$4 ' .95

0:8,' ol '
IT-. W---'-

.~

0Ig01al 'ElCO'09l
Inlerrace tor 4 Xevrs
E.tensooneable kil
Ful tuncloon .emote control head
Programmable 8llCOdel
Voice synthe&i.Z8f
Cless un,t
0lgI1a1~ng un~

l Ow. 1.2 GHz modukt
5Ow, 6 meIer unit
SOw. 10 rreter unrt
25w. 220 MHz uni!
3S... 440 MHz un i!
1Ow.l .2 GHz uM
M,crophone

Popular Mobile Accessories
Kenwood
Sp-31 r-;;:::;:;::'l

..~
~

08." )0 .

_. _ C:ao__--

This .. mel'" FM mobile provides the
unmistakably_.~ opeoatioo
ltIal people 8$$OC:ia,. WIth t<e<-.>od.
~e WIth exvl -Iarge display .
DTMF Micl opholle , wide band
reeeve and illuminated swilch8s.
(FOf the e. petieoced oper.IOf, an
opticm thai ki ts you ooonect 10 as
many ' S 4 mobile Iransceiven; by
remote control Is available),

TM-241A

DAU-1
IF·2l)
0'G4J
RC·20
ru-z
VS-l
TSlJ-7
OTU-2
UT-IO
UT·50S
UT·285
UT-22{)S
UT-440S
UT·1200
MC·45

KENWOOD

Satellite City ••. Now

Radlr",\
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Call new for
current pricing

'.

DJ·580T
The Popular

Dual Band Transceiver
A super-compaclllarldllekJ , the tony DJ
500T is a powertul , feature packed twin
banoo.. This super·compact HT is the
smallest you'll find, and I~eral ly t its in the
palm of yO U! hand. Ergonomic design
combined witll excellent sens~ivity and
unbel ievable great sound. sets a new
standard lor miniature HI's.

. . . Presents

,

1-800-426-2891
2663 County Road I, Mounds View, MN 55112

Metro: (612) 786-4475 • Nat'l Wa"s: 1-800-42&-2691 • FAX: (612)786-6513
Store Hours : M-F, 10:00 am- 6:00 pm, Sat., 10:00 am - 5:00 pm
Pilone Hours: M-F, 8:00 am · 6:00 pm, Sal. , 10:00 em-. 5 :00 pm

32.95
21.95
14.95

R3~9
DJ-180T
& DJ·FH

Tiny 2 meter Duo
The OJ-180 has great audio
and tough as nailsconstrudion.
simpl"" and intuitove operatkm
dIlsigned with command k",ys
that are la'd out so you won't
have to spend hours studying
thtt manual.
The OJ-F1T FM mini halldhekl
transce iver has a super
compact body and is packed
with plenty of features. $214.95

EBp·l0N
EDC-21
EDC-16
Sugges ted
Retail

Over 40% off Accessory Kit

DJ-162TD
Allnco DJ-162TO is a grast hand
held featuring 21 memories. wide
band rece ive, paging, cress
Ill1Codll and a top mounted LCD
display. This unit is supplied wilh
radio, antenna, alkaline battery
case, ha nd strap, and bell dip.

''"='-These nljw on
glass
antennas
have a low
profi le look
and are
tunable to;
iow V,S.w.R,

2. meter

Valor
GM270
GM1 44'

DR·600T

Experience all of today's exciting VHF/U HF FM «<,lion with Alinco's OR-SOOT and enjoy
dual band operation at irs absolute best This powerful and easy 10 use 2 metarflOCm
FM transc9<ver is jam packed wrth specialleatures like simultaneous dualband rece<ve,
removable Ifont pa~. fUll duplex operation, scanning, DTMF code paging and rerrote
controlled cross 0000 repealing, Your most wanted options are factory installed , thus
making it an outstarld;ng value.

2. meter

Radiq\\,~
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Number 13 on yow~II card

Nine to 10
What to do when 10 meters is closed.

by Paul M. Danzer N1"

Just a few short months ago many of us
were rout in c ly talk in g to Europe or

Asia with our low power 10 meter mobilc
rigs as we comm uted back and fort h 10
work . Then the re were more and more
days where our favorite DX friends were
100 weak to copy, and then more and more
days when they could not be heard at all .

The c ulpri t, of course, is the I I -year
sun -spot cycle . At the peak of the cycle,
which occurred a few years ago, 5 10 25
watts on 10 meters was enough to cover
much of the world. Now that we are go ing
down towards the low part of the cycle,
more and more often noth in g ca n be
heard: "Tbe band is dead"

inter-ship messages) which ca n also make
for very interesting listening.

How Does It Work?

Figure I shows the now o f s ignals in
the converter. Your 10 meter antenna is
connected to an input network (to be dis
cussed later) . A single field -effect (FET)
trans istor, Q2. acts as an oscillator at 20
MHz. A second FET is used as the mixer.
Stations in the frequency range of 8 to 10
MHz go through the input network into
the mixe r, which adds 20 MHz to their
frequency. Thus , a statio n on 9 .1 MHz
comes out of the mixer at 29.1 MHz (9. 1 +
20 = 29.1).

The result is that the marine (ship) fre
quency band in the ra nge o f 8.2 to 8. 8
MHz is converted to 28.2 to 28.8 MHz,
and the shortwave broadcast band of 9.5
to 9.9 MHz is converted to 29.5 to 29.9
M Hz. Don't be surp rised to hear sho rt
wave broadcasts outside of these limits
since nor a ll countries play by the rules!

Two FETs and O ne C rystal 1>0 It All

Figure 2 shows the schematic for the
converter. The oscillator consists of FET
Q2 and a 20 MHz crystal (marked XTAL)
in a Pierce oscillator. The circuit is simple,
use s a min imum number of parts , and
works well with very inexpensive crystals.
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Figure 2. Schematic f or the converter.
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Leave Your Rig in t he Car

The temptation is to say OK- if 10 is
dead I might as well take the rig out of the
car. But 10 is a funny band; closed one
day and suddenly open the next. Quiet one
minute and full of DX the next. as the sun
erupts and quiets down.

Instead of taking the rig ou t of the car,
you could try to find a use for it when 10
is closed. The converter shown in block
fonn in Figure I does j ust that.

10 May Be C losed but Other Bands Are
Open

The 10 meter band extends from ap
proximately 28 to 30 MHz. Your 10 meter
rig has a very sensitive and selective re 
ce iver. Figure I shows a converter which
can be built in just one even ing. It allows
the receiver to cover a shortwave band.
Thi s way, when 10 is closed you can mon
itor a shortwave band instead of the "gold
en oldies" played on your local broadcast
station.

The 9 MHz shortwave band is a good
choice . Open at all hours in most places to
some part of the world. it is a compromise
between the higher shortwave bands (1 3,
15, 17, and 19 MHz), which tend to be
closed at night during this part of the sun
spot cycle. and the lower shortwave bands
(7 and 6 MHz), which are usually closed
during the day.

Picking the 9 MHz band has another ad
vantage-you get the 8 MHz ship band
(incl uding weather, telephone calls, and
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Figure 4. Chou winding diagram.

in TI and 1'2, so strip off the excess wire
until only 20 turns are left, and then recon
nect the free end of the wire.

Take the surplus wire you have cut off
and wind fi ve turns for the second wind
ing. Twist the leads to the five turns to
ge ther to keep them fro m unraveling .
Don't be overly conce rned about how neat
these transformers look-they do not have
to be very precise.

CONVERT ER

eut o C.Ol."lO

rrirr

'~~--{O>-----7
/

OUT

•

Build It in One Eveni ng

The original model of this converter
was built on a breadboard unit available
from Radio Shack (pan #276-174, the Ex
perimenter 's Socket) . The layout is not
critical. The osc illator is built on one end
of the breadboard unit, with the converter
on the other end. It can also be built on
perf board fit with standard "flea" clips if
they are available .

But, the best way to construct the unit is
wi th a printed ci rc uit board. Figure 3
s hows the layout o f the board and the
parts placement d iagram. The board is
avai la ble from FAR C irc ui t s, 18N640
Field Court, Dundee IL 60118, for 53.50
per board plus S1.50 shipping and han-

dling per order.
TI and T2 are

made from 100 J.lH
chokes (Radio Shack
#273- 102) . Eac h
choke comes wound
with two layers of
wire. Only 20 tu rns
of wire are needed
for the large winding

Ihis converter-trying to use a 10 meier
ante nna at 9 M Hz . T here fo re, as the
schematic (Figure 2) shows, the input con
nector (SOl), two capacitors (C I and C2),
and the input transformer (TI) are impor
tant.

These components can be connected in
severa l ways ( see Figure 6) to get the
maximum signal from the antenna to the
converter, and the connec tion of these
pans is part of the simple tune-up process.

1'1111
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-----"-I T1 ~Gl ~
INPUT A . ~ B O~";;~1--=o F" hI;)>!! 0I
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T he Input Networ k

When your 10 meter rig is connected to
your 10 meter antenna and the standing
wave ratio (S W R) is low, the ante nna
looks like a 50 ohm source plugged into a
50 ohm rece iver input . However, your 10
mete r antenna, when measured at the end
of a transmission line, ca n look like j ust
about anything you can imagine when it is
measured at 9 MHz.

That's exactly what we are doing with

Q I, also an FET, is a so urce injection
mixer. It produces both the sum and differ
ence of the input signal and the 20 MHz
local oscillator. The output circuit, consist
ing of the larger winding of 1'2 and capac
itor C3, is broadly tuned to the sum fre 
quency range.

We don 't really want any select iv ity
from this circuit since we have plenty of
selectivity in the 10 me ter receiver con
nected to it.

The circuit operates from 12 volts. It
would probably operate j ust as well from
9 vo lts , but s ince your car s upplies 12
volts, that voltage is used. C9 and C 10 are
bypass capacitors to clean up the 12 volt
line a little bit on the converter board.

Figure 3. PC board andpam placement diagram.
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Figure 5. Set up the conven er in your car.



make sure that you do not k~y your micro
ononet Transmitting wit h the conven er in
the line will probably result in blowing
transistor Q I .

Thning it Up

There is no real tune-up process except
for the initial connection of the jumpers in
the input network. As I mentioned before,
your 10 me ter antenna, dependi ng on its
size and type, can look like a lmost any
impedance to the converter at 9 MHz. The
input network was designed to allow you
to try to get maximum signal from the an
ten na to the converter.

Eac h of the s ug gested con nec tions
shown in Figure 6 can be tried to achieve
best re sults. The heavy line represents a
j umper. Start with j umping A to B as in
Figure 6A. T hen try some of the other
variations to see which provides best re 
sults.

Both 6C and 6D include the use of vari
able capacitor C2. Adjusting C2 can make
a major difference or no difference at all,
depending on your antenna.

If you mount the conve rter in a plastic
box , don' t be surp rised if severa l short
wave broadcast stations come in loud and
clear with no an tenna at all. In many areas
they are so strong that they tend to ride
through no mauer what you do.

Wh.al You Can Hear

TIle 9 MHz shortwave band is listed as
between 9.5 and 9.9 MHz, meaning that
you will hear these stat io ns on 29.5 to
29.9 MHz on your 10 meter rig. But don't
be surprised to hear them at freq uencies as
lo w as 9 . 1 M Hz. The ba nd i s pre tty

OJ

(8)

(0)

C1

c --11-'

,

~'
'----'---1

SO 1

....,

SO 1

, , ,

nally, the 12 volt input of the converter is
connected to a 12 volt source in the car.

It is best to connect the 12 volts through
a fuse. The conve rte r draws only a few
milliamperes so the fuse will only serve to
protect you from a major short circuit. An
in-line fuse holder, such as Radio Shack
#270-1281 with a 1/4 ampere fuse, will do
the job nicely.

If you wish, you can wire the convener
with a double-pole double-throw sw itch,
s uch as that shown in Fi gure 5 . Thi s
would allow sw itch ing the con verter in
and out o f the anten na line wi thout the

bother of removing

OJ
G

(A)

(C)

,

SO 1

SO 1

,.,

,... , . "

Figure 6. Tune the conv~rter by configuring these jumper wires as shown/or best results .

According to the Parts List, C5 is a 4.7
pF. O ccas ionally you mi ght run in to a
crystal which docs not want to oscillate
with this value. In that case wire two iden
tical 4.7 pF capacito rs in parallel in place
of the single unit.

Plug II In

The converter is connected by removing
the antenna lead from your 10 meter rig
and connecting the lead to Sal. A new
piece of coax with connectors is used to
connect the output of the convene r at S0 2
back to the input connector on the rig. Fi-

the antenna line and crowded and often stations will migrate
Table 1. Marine Band Frequencies reconnecting it. just to find a clear spot-just as hams do !

(If only one frequency is listed both the ship and sho re slation or W hen th e co n - When cast-west propagation is down on

other s hip use that same frequency.) verter is connected, the 9 MHz band, north-south propagation

Ship Shore Use
8291 Emergency and Distress Table 2. Aircraft Band Frequencies
8255 8n 9 ShiplShore CallinglReply
8201 Inland (River) S implex Frequency Use or Area
8213 Inland (River) Simplex 8015 Alaska
8725 Inland (River) Simplex 8364 Search and Rescue
8737 Inland (River) Simplex 8822 Right Test
8294 Private company use 8825 North Atlantic
8297 Private company use 8631 North Atlantic
811 3 8713 Ship-ta-Shore Telephone 9843 Central East Pacifc
8128 8716 Ship-ta-Shore Telephone 8846 Caribbean
81 98 8722 atno-to-sbore Telephone 8855 Alaska, South America
8204 8728 Ship-la-Shore Telephone 8861 South Atlantic
8207 8731 Ship-to-Shore Telephone 8864 North Atlantic
821 6 8740 Ship-to-Shore Telephone 8867 South Pacific
821 9 8743 Ship-ta-Shore Telephone 8876 Alaska
8222 8746 stao-to-sncre Telephone 8879 North Atlantic. Indian ocean
8225 8749 Ship-tlX>hore Telephone 8891 North Atlantie
Il234 8758 Ship-ta-Shore Telephone 8894 Africa
8237 8761 Ship-b>ShOre Telephone 8897 East Asia

8284 8788 Ship-to-Shore Telephone 8903 Central West Pacific. Africa
8257 8791 Ship-ta-Shore Telephone 8906 North Atlantic
8270 8794 Ship-to-Shore Te lephone 8918 Middle East, Caribbean
8279 8803 Ship-to-Shore Telephone 8933 Long-Distance Control

8282 8806 Ship-ta-S hore Telephone 8942 Southeast Asia
8285 8809 stap-tc-arore Telephone 8951 Middle East
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Parts List

(All parts numbers given a re Radio Shack, unless otherwise noted .)

"FIBERWHIPS"
Mobile HF Antennas

Qs€)
MODEUMTR MHZ

HFA' 50.0.$4.0
HFMO 2'.().297
HFAl2 2419-24,"
HFAfS 21.()'21 ,4$
#lFM1 11,1·181
tfFA20 14 ()'1 4.35
tlFAJO t o,1 ·10.15
HFA40 7.().7,3
HFA15 35---4.0

$16.50
EACH

• $$,OO~
(SC A . ..... _
5'IIo~T..)

0-.. _..-.00
orC.O.D.

IlfAVY-GA UGE
NICKEL-CIIROME
BRASS FlmNGS
2$0 WAITS POWER
Al'l'ROX." LENGm
AVAIL IN BUCK

ASA n-0 3020 H 1!> 1210'

PO Box 3461
Myrtle Beach, SC 29578
1 • 800 - 722 ·2681

QRCl-E l ' ON READER SERVIC E CARD

usually picks up, so South American sta
tions can predominate at certain times of
the day. However, don 't be surprised if
you hear European stations when you least
expect them. Many of them do not trans
mit from th eir home countries but use
multi-megawatt relay st a t ions in the
Caribbean to carry their programs. In fact,
the same transmitter, on slightly d ifferent
frequencies, can be rented to one country's
broadcast service for several hours a day
and th en to another co untry for a few
more hours.

The 8.2 to 8.8 MHz range is a marine
traffic band . Several U.S. shore stations
provide weather broadcasts on voice at the
hour or half hour; the only way to find
them for your area is to tune around. Ma
rine stations have two modes of o peration:
simple x and duplex . On simplex, baCh the
shore station and the ship station use the
same frequency. Duplex provides both a
ship tra nsmit frequency and a diffe rent
shore station freq uency.

Inter-ship communication (ship to ship)
is usually carried on simplex , and tele
phone calls arc carried on duplex. Table 1
provides a number of suggested freque n
cies to monitor.

The convener also covers the a ircraft
band of 8.8 to 9.1 M Hz. Within this band

you may be able to hear trans-oceanic air
craft providing position report s to air con
trol centers on both U.S. coasts. Listen for
a burst o f a few audio tones. This is SEL
CAL, o r Selective Calling, which means
that someone on the ground is dialing or
calling a particular aircraft. Table 2 con
ta ins the internationa l frequency assign
me nts in th is band. There is a lmost no
QRM; you might be surprised at how well
some o f the aircraft stat ion s propagate
when they are transm itting from 35.000
feet.

Variations and C hanges

Don' t be hes itant to experiment. T he
convener is not sensitive to c hanges and
has no cri tical elements. For example, if
you use a 13 MHz crystal instead of the 20
MHz unit shown, and take a few turns off
the large winding of T I, you can cover the
15 MH z s ho rt w a ve broadca st band .
Changing the crystal to 13 M Hz means
that your convener outpu t is 13 + 15"" 28
MHz. so the new crystal provides a differ
ent shortwave band.

Try the conve rte r! With jus t one
evening's work you can e njoy your 10 me
ter rig in the car when the band is closed
and you would like to hear something oth
e r than a 30-year-old pop tunc. II

8---·.._--".._.
'-

ClRCU::J"l1 ON READ£R SERVIa: CARO

278-201
278-201

30k 1/4 watt 271..Q40
3.3k 1/4 watt 271-028
47k 1/4 watt 271..Q42
1000hms1/4watt 271 ·012
4.7 pF Disk-SOW VDC or more 272·120
95·420 pF Trimmer cap 272-1336
4.7pF Disk-50W VDC or more 272·120
001 MFD Disk-SOW VOC or more 272·131
4.7 pF Disk-50W VOC or more 272-120 (see text)
47 pF Disk-50W VDC or more 272·121
0.Q1 MFDDisk-50W VDC or more 272·131
100pF Disk-50W VDC or more 272-1 23
0.01 MFDDisk-50W VDC or more 272-1 31
10 MFD EJectroIytic-35 VDC 272-1013
MPF102 Fieki effect transistor 276-2062
MPF102 Field effect transistor 276-2062
100 IJH RF choke 273-102 (modified--see text)
100 IJH RF choke 273-1 02 (modified--see text)
100 IJH RF choke 273·102
239 type UHF socket
239 type UHF socket

A'
A2
A3
A4

Cl
C2
C3
C4
C5
C.
C7
C7

C8
C.
A'
Q2

T1
T2
L1
SO 1
S02

V IS STU D Y C A R D S
P .O . B O X 16646
HATTI ESBURG . M S 3 Sl404

QUICK, EASY, & CO MPACT
R.aIl carels "NOVICE thru EXTRA" theory J(IY words
yndtrlilWd.0-4000 Mlsln u..' For begin.,.... OM..
XY Ls ' kids.
..ovOCE $11.15
llC~~OC""" $10.• 5
GE..E....... $ • .• $
AOvAlOCEO $1$.• slX'.... $U.•$
~ ' _$ ).00

20. _ _ $ 4.00

Cl......OO9COu..rs

AUI>lO SPECTRUM ANAL YZER

Say You saw II In
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CIRCLE 10-4 ON AIEADEA SEAVlCE CARO
20 MHz Microprocessor crystal in HU 18/U case (wire leads)'><TAl

"These crystals are available by mail order from several sources at less than $3 each. One
source is All Electronics Corporation in Van Nuys, California. Their catalog is available by
calling (BOO) 826-5432 . The crystal is listed in ltIeir catalog as CRY·2018, for $125. Their
minimum order is $10, and you should be able to get many of the parts above for this mini
mum.

carfor QUOte on:
1C1-UVP. He. UHF, 45G-470

1o-Milltlr. 45W', 132·150
S90 MIcof" BaselRplr$. 132·150

GE EzK. ' 40W UHF MoO,
450-470, wJAbc $12:5

Mof Micro 4SW Mob
do ..., .. 1:)2.150

Celebrating Our 20th Anniversary!! .

C. W. WOLFE COMMUNICATIONS
1113 Ceotral- Blllio9$. MT 59102

BUY - SELL - TRAOE
Cal or_" to.- CU""'" flyer

CIRCLE 20 ON READER SERVICE CARD

Printed circuit boards are a vailable for $3.50 plus $1.50 S&H from FAR Circuits, 18N640
ReId Court. Dundee IL 60118.
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BP-114S 12V 800mah
$79.00

BP-83S 7.2V7SOmah
$43.50

BP-847.2V1 000mah
$57.00

BP-84S 7.2V 1400mah
S63.oo

BP-85S 12V 800mah
$76.00

SAVE ON TH ESEPOPUlAR
PERIPHEX POWERPACKS

BP-7S 1J.2V 1200mah '" $65.00
BP-8S 9.6V 1200mah '" $65.00

SUPER PACKS FOR
ICOM 2/4SAT, 24AT & W2A

REMEMBER••.A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

the antenna specialists CD•
• ii•• _ "' ...AiUNlB RXJoI OACIJp

aa . 30500 Bruce Industrial PaIltway
~ •...t· C\eYeIand OH 44139-3996

216/349-8400. Telex; 4332133. Fax: 216/349-8407

a-hole, On-Glass;
bile antenna that
lis in 15-minutes.

• Capacitive coupling establishes highly
tuned circuit through glass with no
measurable signal loss.

• No ground plane: Full halfwave design 
performance equal 10 practical 5/8 wave
installations.

• DUO-BOND'" mounting for firm, fast,
waterproof bonding. Removable without

:-""~m'·damag iQ9.£ar or antenna.
• No holes:lQ'Ovehicle damage; last, easy

outing.
Models tor 2 meter, 220 ~Hz and UHF
amateur bands. .

Regular price: $12.95

FNB·2 1D.8V 50Dmah
'22.50

FN B-1212V 5DDmah
$45.95

FNB-14S 7.2V 1400mah
$59.75

FNB-26 7.2V 1DOOmah
S60.DD

FNB-27S12V 800mah
$65.00

KENWOOD
PB·BS 12V 800mah

$59.00
PB-13S 7.2V 12DOmah

$49.75
PB-25126S 8.4V 9DDmah

$65.00

GREAT
YAESU VALUES !

CIRCLE' ON REA DER SERVICE CARD

Wayne is mad as hell .••
...and he doesn ' t want you to take it anymore!

Declare War!
On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital'!
Poverty, crime, our faili ng schools?
Wayne Green has solutions.
Clever solutions.

Wayne Green's unique reasoning is in
triguing - even delightful. Whether you are
horrified by his proposals or you embrace
them, it is impossible to ignore the basic les
son he presems: II is time to bring logic 
not emotions - to bear on America's dilem
mas. His spin on America in the 90's helps
us to understand how simple the seem ingly
complex issues arc. All it lakes is looking at
them from an entirely new viewpoint.

Now available in one complete volume,
Declare War! is full of thought provoking
ideas and sol utions to some of the most d iffi 
cult problems facing our country today.

Special For 73 Readers Only- $l O.OO
lplus SJ..'lt) 'lhippillg&h3I1dlillg l

Order Toll-Free: 800-234-8458
CIRa.E 6 . 0f0I RfAGERSI~ eAJlO
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"Let me point out something interesting here:
When you address a message you are providing certain
information to the delivery system. However, in order for

the system to work, it must already know something
about what the address means. "

PACKET & COMPiifERS~'d

Je"rey SJomalI N1EVIO
75 Herriott Slreet
Franldin tN 46131

Hierarchical Addressing
This month we'll lake a look at a

pari 01 packel operation lhal is both
very simple and (apparently, based Ofl

maM received here at N1EWO) confus
ing. II takes Just a little Understanding
01 this scheme 10 make it crystal-clear.

What I. Hierarchical Addressing?

HierarchIca l add res s ing Is a
scheme which allows packet tretec to
be routed easily by the stations that
comprise the amateur packet networK.
It eliminates the need for each stalion
in the chain to know exactly wIlere to
send a pertcuier message or bulletin.
To understand how it WOl'Xs. let's take
a tool!; at the term itself.

WorlUng backwards. we have "ad
dressing." The idea 01 addressing is
easy lor all of us to understand. Ad
dressing a packet message Is juSI ~ ke

addressing a letter. It tels the delivery
system--packet network or post 01
l iCe-where 10 route the addressed
item. Then there·s "hierarch ical," a

'M>fd that many people haY8 a tough
bme pronoundrg. Say"ti-ur-ar1l.-ik-u."
What Is meant by It» IfIIJ04"d is that the
addressing scheme has a hierarchy
from very spec;foc a particular ham-

to very general-a ccnnnent. These
elements ere arranged In a ' t eerer
my," hence the name.

This Is realty no different lrom our
previous example 01an ordinary leIlar.
l et's compare the two:

To send me maM, you address your
envelope:

Jellrey 5Ioman
P.O. Boll 636
Frankli'l lN 46131
To send me a packet message, you

address it:

N 1EWQ 0 NOARV.• NOCAL.CA.US
A.NA

There are clear parallels belween
the two schemes. Ignoring Jar the m0

ment the ZIP code. whiCh actually us-
es its own hierarchical scheme, ler s
compare elements diraetly. The mosl
specific i'Ilormalion i'I each case Is the
rec ipient-me, Jellrey Sloma n or
N1 EWO . Th is says exactly who
shou ld receive the message. It Is ,
therefore. at the vel)' lOP 01 tile hierar-

chy. II this were the only information
the address provided. a huge file list
ing the addresses 01 every possible
recipienl would have 10 be kepi by the
post olliee--(an impractical siluation,
since names are not unique)-and by
the PBe Ss (Pac ket Bull elin Board
Systems) thai make up the forwarding
networ1l.-(not as diIIicult, but stMI hard
to maintai'l).

let me point out someth ing intet
est ing here : When you address a
message you are providing certain In-

!omIation 10 tile delivery system. How
ever, in order IOf the system to wor1l., it
must already know s<Hnf)thing about
what the address means. If It did not,
you would have 10 provlOe detailed in
structions (e.g .: "go three blocks on
Ma in Street and turn lett- it's the
green house on the right," Of a liSt of
eYel)' PBBS between you and your re
cipient) that would be impossible 10
hal1lle. So the p::Hnt of the address is
to lei the delivery system know, in

shorthand, some genetic and specific
in/ormation about the desired destina
tion thai it can use 10 get your mes
sage there.

The next, less specifiC, element Is
P.O. Box 636 or N0ARV. This is the
place thai the maU wig be delivered lor
me 10 retrieve (note that a streel ad
dress serves the same purpose). This
Is fo llowed by a Franklin and 'NO
CAL. Notioe thai there Is • ".. i'I fronl
01 "NOCAl." ThiS is because it is an
optional, regional destination. The •• "

CABLE T.V. CONVERTERS
Jerrcnr ". oa«. sceoenc Aneouc. zenun &
many others, "New" MTS stereo add-en :

mute& volume. Ideal for 400 & 450 owners

Where's the Fun?
TIM, 10 m~l~r IN h.ki i>l ~nni, and I up«lcd lhc boJnd

1-800-826-7623 =c --
B&BINC. •

3584 Kennebec, Eagan MN 55122
CIRCLE 2 1 ON AEAOEA S[RVICE CARl'l

CwtCLE 4Z OM ItUoDEJI SDrYICI: CARD?SCARED OF THE CODE.

NER1'Tooc-Mastt:tt· Touch T one Decoder

MoTroD Elcctrooicll
310 Galfield e ..Sule · 4 Eug_ OR97402

Info: (503) 687-2118
Orders: fSOO}338-9058 • Fax: (503)687-2492

DIc:oIle..-d~ Tou:I'I Tones hom a ....phoo ... 1ape...:0_. _. 0< nearly any audoo SOUfOI• .I HI diogil
LCD d,sp l.y, 80 dlgil Icrolla ble bulle r .I High epelld
decodong. "p 10 2S d1g.\S per second .I 8 uiK·., speak.. .I
iV ball'ry til ..lerna! power.l Metal case .l TM·16 PLUS
oncludee RS-232 output . nd SoIIware to< optionel.uk>malic
dale}t,m. 'numbe, logg In g uSIng you, IBM Compal lbl.
comllUte' .I Batl." and aud,o cables induded.

1' :\1· 16 Siandard Model $169 'n2ll.
1' :\1. 16 PLUS u·m M....Iw"" SoI",~»< $239 s:!9'.L.
J'S· 12 AC Power Adapter $10

S/H $5 USA/Cana<.la. $15 Foreign

1O 01.,. .....,. beet ..en.-led ,.,., III -0 rioU
va, ..-.ca....."-ot",- I!:I~ A Ittool

CIRCLE 248 ON READER SERVICE CARD

IT'S A SNAP WITH THE EU:GAHT1.Y SIMPLE
MORSE TUTOR AOVAtfCUI EDITION FOR
BEGIf\INERS TO EXPERTS-AND BEYOND

Mor'M CocM ' nchlng 1oOftw_ fl"Om GGTE la 1he
__ popullir IJI tt>e world _Ill lor fOOd _ .
You" Ia.", qulcllnt wtth the molt rnodet n tNching
~~ I dl ~lCluding re. rwwcwth or stllndn e:ocW,
on .,... n fteshcerOs, Nftdon'l cIIar1octers, wont. -.d
bil~l1f conv" aeI~,....-..dto _ In .......,
requlncl cI\oel K I.. ......., tim. In 1 2 • ..., Ieaona.

Sneal<tht0u9h~_~1n_lentIlor

• word pel' rNnut. 1It~ Or, etHte your 0W1I drtIIe
end pley them, pnnt _ -..d _ them 10 disk.
Import, anetyn -.ld CCMIV'" 'ell' 10 code lot .-ldItICM..
lit drills.

Get the 1iOftw_ the ...RAt. MIls -..d u_ 10 creel•
thel. ptKtlc:e -..d t..llefIn. M_ Tutor Adw-.c:ed
Edition Ie~O"ed lor VE ••_ at .IIeVitla . M_
Tulor Is "._-Mane TUlor Adv-.c:ed Edition Is ~.n
betler_nd II', In u.....Iedabi. color. Order you..
loday.

For ,11 MS-DOS comp ul... (Including lapIOlM).
"'v.ilabl• •1dealanl, thru QSTor 73 or IJend UIl.1S

t
'... $3 S6H (CA ...kI.n" MId 7.75~ In I to :

GOTE, P .O. &0. 3405, Dept. MS, 7.~
. . N.wpon Beech, CA 12659

Specify 1\\ or 3"" Inch d isk
(pra Incl...... 1 YN' ot ..... upgrades)

CIRCU 193 ON READER SERVIC( CARD

BATTERIES
N,cket-Cadmium, Alkali 'te, Lithium,
Sealed Lead Acid For Radio s. Computers,
ere. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!
CALL US FOR FREE CATALOG

/ ',1", E.H.YOST & co.
~A \\t\ 7344 TETIVA AD.
?a.-~ \ ,.1j SAUKCtTY. WI53583

~o!"" ~ (608) 643·3194
~/ FAX 608-643·4439

CIRCLE 11 4 ON RUDER SERYIC( CARO
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"Now you can venture out into
the world of packet radio, armed with

your new knowledge and ready to
send messages to anyone,

properly addressed. "

III

lets the PBBS know how to Interpret
lhis eremere. Many states have re
gional addresses which help speed
lorwarding. Your area probably has at
least a couple 01 tivisions lhat you can
use to direct traffic. You can ask a l0
cal user, write a message to the PBBS
sysop (SYStem OPe rator) . or j ust
watch lraffiC go by to find out how your
area worb.

The next elem ent Is IN o r CA .
These are exactly alike-they name
the state to which the traffic will be
sent. The packet add res s has addi
tional in formation; USA- for United
States of America. of course-and NA
for North America. This information is
assumed by the post eeee. so it Is left
en.

Now. wNIe a packel eenese is writ
ten lrom top to bottom, II. Is used ex·
actIy the oIher way. By sending a meso
sage Ie the station responsible lOr the
next element, (starting lrom the least
specifIC). any part icutar station needs
only to know about its own area In de
tail. (and only generally about other ar
eas). In the example 01my packet ad
dress, let's pretend we are sanding
me a message from France . We log
on to a local Peas and compose a
message. We address it using tha lull
hierarchical address. The local PSBS
sees the very bottom of the address
NA. We are in Europe . so the PBBS
knows that this message isn't even on
the right continent yet!

The French P88S need not be cee
cemed with any other address infor·
malion-fl will Just squirt the message
across the HF link to the North Amen
can PBBS wtiCh it knows is responsi
ble tor handling message bound lor
North America. Now the North Ameri
can PBBS, located In Ca nada. re 
ceives the message. It rcoes at the
next element in the address and sees
that it is USA. No problem-It sends
the message to a PBSS In Boston
whic h it uses to fo rwa rd US m eso
sages. This PBBS-you guessed It-

looks at the next element, CA. The
message gets lorwarded to the nexl
PBSS in the chain because it is on the
path to California. This process ccnun
ues un lil the massage arrives at Its
destination.

Plea se note that the e xample
above may not reflect reality. Oepeod
ing upon the availability 01 links. the
French PBBS mig ht have lorwarded
directly to california. How many hops

a message makes Is completely de
pendent upon the netwo~ resources
available at the lime. I just wanted you
to gel a feel lor the utility of hie rar~

cal addresses.

Practical Addressing

So now that you have a teet lor
wtla t hierarchical addressing is. how
do you use it? The lact 01 the matter
is. you are probably better off just us
ing an abbreviated address. That is,
you should use just the recipient and
PBBS;

N1 EWO ONOARY
This is because the rest of the ad·

dress is most likely already stored in
the PSBSs database . and if you make
a mistake. even a small one, in wrl tlng
out the whole address, your mail will
sit unW the sysop can straighten it out.
If you are confident of your ability 10
oct sc rew up. you can inclUd e the
whole address. II you have regular
correspondence With a user 01 a re-

mote PBBS, you need only use the
whole eecress once and the PBBS will
remerrtler. II you use a truocated ad
dress. and the PBBS cannollil in the
rest . you will probably gel mail lrom
the sysop asking tor the iolormalion.

So. while I can' say you now know
everything about hierarchical ecoress
ing . you should know enough to teet
comlortable With it. Now you can ven
ture out inlo the world 01 packet radio,
armed with your new knoWledge and
ready to send message s 10 anyone,
prcoerfy aooressec.

Survey News

By now. I had hopad 10 have the
survey results compiled for publica
tion. Unlortuna tely. the whirlwind 01
actiVity here at N1EWO has prevented
me from doing iI. t wi' .huwever. have
the data evaaabe lOr Lne next issue.
Thanks to a' who responded. 73 de
N1EWO.

How to Reach Me

Paper MaU;
N1EWO
P.O. Box 636
Franklin IN 46131
Packet (No business, please; I can

not respond to messaqes doing busi
ness):

N1EWO@ NOARY.• NOCAL CA.US

A."A
E-maa (Intemel):
;slomanObix.com

ASTRON
POWER

SUPPLIES

CAlllJS FOR YOCJRSI

RS<4A RS-7A RS-I2A

~ RS-35A R5-5OA
R5-2~ RS-35t.l RS~

VS-2Ot.l V$-35M VS-5<»d

TOWERS
ROH N

HY·GAIN
ACCESSORIES

RF
ENTERPRISES

tiC .. 9aoc 5«l-,;-.--

ANTENNA~

TELEXlhy-gain
CUSHCRAFT

DIA·MOND

BELDEN COAX:
9913

la._!lll_

AG-213IU
lDll!lll _ .....

RG.8IIJ
112I7) !lll_

RG.8IIJ
1$214150 __

RG·8X
ImiI SIl ,bm

0..,,, _ _ ,"-_
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Complete Inventory

RF ENTERPRISES
TO ORDER: 1·80 0 -2 3 3·2 4 8 2

scr-ee & Info: 21a·765-3254 Fa" 218·765-3308

w._ .............. ecc.. m
ecce I ._ . F -"'" , I.&C__" ' I ..

c.#Oi_-r w.. _ _ .' t .

COPPERWELD ANTENNA WIRE:
_ ' 2 Ilii: Solict •• Ilii ' &
_ '. Ilii Cull ... ,.,.. spec>-

ROTOR CABLE:
St-....d l6-D.2·' I)
-, ruw 1"-'" :1-'"

YAESU ICOM MFJ AEA

VISA Maslercard-_._-_.-..-----_..._.."'_.._-,

Why buy a TNC?
PC HF FAX t PC SWU179.00
SPECIALCOMBINATION OFFER

CIRCLE 2 4 4 ON RUOER SERVICE CARD

For a _ell I'...... you or"" PC IiF FAX S99 <SH O>J
QItloo" ad n \tJS <5_1. you can <lOd O>J new and"'C'Ooed
PC SWl 3 0 lor sao 00 .-ad 01 O>J ,~ low IYQ 01
sss cc

PC 5'0'01.- CIJ"'\anlI t"Ie ,,-_e SO!:'o<a-e , nstr...etlQnS
, end fr eQUe<'Cy Iosts~ 10 _ you to receove _
....,efy d d it".albr~ ,,"ll"SlTl"!1ed o.-e< st>ortw.....
radIO '" you """'" IS ."'Y IBM PC or~ compul""
end .. SSe sho"!W_ '.. _ The prOdI.CI eonsosts 01
_.~

O1glUll Sign" Proc:....ng Sof1war.
200 PageT~I Rer..."ce M. n....
WOfId _ U1II1ty fr-.q..WlCy Usl
TlI1on.?AudIO C••...,. _ 5amplM

PC Swt. aulomallCllly oeeodM Morse COde ATTY ,
AMTOA , SITOR. NAVfEX end ASCI I

PC Swt. leis yOU tun" on on worK! press .e!\'US
m eteorolog,cal oree ocese. ham radKl ope<alOfS, eo,asta'
$l">Ofe stations, ll",al>on lele" and moxh mere dig'lll l ecnoo
on the shortwave bands Wh~ Pll~ ror anolhe' e, pen5'~

box when a s"" ple ,nle rlace and your PC can dO 1"" jOb?
AOVAHCED FEATURES:

T"","'Q 0s0Iklsc0PIJ
Oog~al WiWekYm Pre5e"ilat>ons
Auto C~ 'brllllOll and Code Rec:ogr>t>on
ContJnucuSIy T...- F·/Ief~
V..." .....
AcI,~ CW f . ... SensotrO'ly
~ CliPture end Proilr<.l
1I'I:eg-ll'ed Ie '" EOitoI'
Irlegllfed Log ana~
&w eo (X)S IIPP'Calcnl
$fla."..,.. H"9'atO'l "" PC IiF f~

C" or wnte lor 0..- COO ,..,..1. eatIolOll Of prOCl\olCts
V.... & Masl...c:.rCl welCome

(' 07lm -372lI---

$249-.....
Tilt CIIIlltn",r OX-YIlI
--*,.. ... ..... '"

~ IW·,. klOlung for iJ1 anten
I'\iI 1Illll tall our porIorm II'It
~ .. QM IW Iht Idgil.
yGU',. loob'Ig!or i W . lht
CII*'IlII' OX·WI is Iht
~ design ~
.- -,our dlnlIrQs lor
mul'-lNflCI oPefibOtl i<Id
~ efkMCj' wim low
noIst ThiI is Iht ltd"......,
1Illll "'1. , I b1h \.oIs$.
GAl'deliwn Irom .. tliMIelI
_ your _ doesnl

d~ ilto ll'il~ PIA
• Ull T\WIl rt 0" 110 llllinQ. 110
lrustr l l lQn, GAP llelivers
e..erything bu1 Itie nasses.
And - GAP IleIiYers i1 a
l ract\011 01 Itie cost of the
"~I18~ " compeMon

An Ant....awith lID Earth Loss?

~....~

- '..........--
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(ltC/degree). For example. suppose a
capaCitor is designed to provide a ca
pacitance range of 7.710 100 pF, or a
range 01 92.3 pF over 180 degrees of
shaft rotat ion. That capacitor will
show 0.513 pF/deg all across the
range. A straighl line frequency ca
pa citor uses shaped plates 10 ac
count lor the fact thai the resonant
frequency 01 an L C tank c ircuit
changes as the square roo! ol the ca
pacitance c:hanges. These capacIIors
have a constant I requency change
per degree 01 shaft rotation.

The type 01 cepeetor selected can
have a profound eflecl on lhe look of
a calibrated dial. A straight line ca
pacitance device will cause lhe fre
quency units to scrunch up on one
end of the dial (you've seen that ef
fect on some AM band radios). while
a straight line frequency device will
show equal rrequency change lor ev
ery linear dial divlslon. Radio receiver
LOs and transmitter VFOs will usually
want a straight line lrequency type.
while certain Instruments (such as an
Imped ance bridge) mlgh l require a
straight line capacitance type.

Two diflerenl types 01 air variable
capacitor construction are shown In
Photo B. The capadlor In Photo B-1
uses two end plates (one lront and
on e rear), while tne capacitor in
Photo B-2 uses a single end plate.
"ConventiOMJ wiSOOm" suggests that
the dual end-plate units oner better
mechanical stability so lhey are
beller lor YFOr\.O applications. But in
reality, there seems 10 be a tf'8de.oft.
Alter building a tot of VFOs and LOs
during the past 30+ years. I can' see
the advantage, especially when you
consider other sources of drill and
shift appear far more severe In those
circuits.

Note that the capacitor Shown In
Photo B-2 uses a ceramic end plate.
Othe rs will use a metal end plate .
which also serves to ground the ca
pacitor when It Is directly mounted to
a chassis. The ceramic ty pe end
plate makes it easier to 'ncer' the ca
paCitor. There are two ways to do this
trick. First. cut a hole In me metal
panel wider than the 318" threaded

Ou l

L4

t

L3

C3

ncr in an LC resonant tank ci rcuit .
while a padde r is placed in se ries
with the main luning capactce,

Another way to classify capaCitors
Is acoording to !he manner of the ca
pe eitence change when the tuning
shaft changes. Photo A shows the
two dillerent forms: a straight line Ire
quency capacitor on the le ft ; a
straight are capacitance tonn on the
rtghl. A straight line capacitance ca
cac toe has a constant capacitance
change per degree 01 shaft rota tion

Photo A. Two forms of variable capacitor. straight line frequency (left), and straight
line capaci tance (right).

-r
•••••••••••

2)

Lm

---- -- -- ------_.

-,l-'C2

mica. and poly f ilm are the most
common. The capacitanoe is inverse
ly p roport ional to the spacing be 
tween the metal plates ol the capad
tor (moving the m closer together
raises capaCitance). In transmitter,
and antenna luning units, there must
be a trace-c rt between the w ide
spacing necessary to increase the
Wl)(king voltage and the narrow spac
ing required to increase capacitance.
The capaci ta nce Is d irec tly pro 
portional to the area of the metal
plates facing each othe r (whether
by slze of the plates or by the num
ber 01 plates) and the eneecinc con
stant 01 the Insulato r between the
plates.

Making a capacitor "variable" can
be accomptished In several ways:
changing the spacing between plates
(In compression capacitors ). or
changing the proportion ol total plate
area "shading" each other (in most
rotary variable and piston capacitors).
COmpression capacitors are typically
used lor , rimmer" or "padder" appll·
cations. A tnrnmer capacitor is pIaoed
In parallel with the main luning capac-

-

t • T•
•

IN •- • -• -•
Ll •••

Photo 8 . '}T~ plate variabie; 2} Single end plate variable.
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Whllt Are Variable CapacttOfS?

CapaCiIOfS are formed by placing
two oonductors opposite each other,
separated by an Insulating dieled.ric.
Different typeS of dielecltics are used
In variab le capacitors: vacuum, air,

60

CARR'S CORNEi'F....."~..

Joseph J. GaffK41PV
eo.Bolt 1099
Fans CIlurch VA 22041

Selecting Variable
Capacitors, Part I

Variable capacitors are a regular
part 01 amateur radiO Circuits. While
the new generalion 01 hams might
see rewer variable cepactors in their
modern equipment (phese-tockeo
loop synthesizers and solid-slate
RF power amplifiers don't use them
like the "old stuif'" did), they are stili
found extensively in antenna tuners,
creeeectcre. and In many-perhaps
mosl--tlome·brew rigs. $electing the
right variable capacitor requires a
little insight Into the cnterent types
01 variable capaCitors available . Also,
you might be Interested in where
these "antiquities· can be purchased.



RIES
You've bought our replacement batteries before . . .

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

YAESU/MAXON
f NB·2 to. ev e 600 MAH
FNB·3/3A 9.6v @ 1200MAH
FNB-4 12v @ 750 MAH
FNB·4A 12v @1000MAH

' FNB- 10(S\ 7.2v @ 1000 MAH
FNB- 12 12v ~ 500 MAH
FNB-121S! 12'1 ~ 600 MAH
FN 6- 17 7.2'1 iI 600 MAH
equiY, 10 FNS-!I {\'Jo- sh<WTefJ

' Same size case as fNB-12
' FNB·25 7 2v 4iI 600 MAH
FNB-26 1.2v @ 1000 MAH

' FNB-26A 9.6v @ 800 MAH
' Sa me size as fNB·26 case

FNB27 12y @ 600 MAH
·'FNB·21S 12v @ 800 MAH
" (v." longer than FNB27)

SPECIAL
FOil THE

MONTH OFJULY

~t~ 10%

OFF
Replacement Batteries

for Standard
CNB-152

J2v @600MAH
CNB-153

7.2v @ 1100 MAH
MOtffiiLY DISCOUNTS

APPUCABLE
TO [NO-USERS ONLY

I[

Powerpac+~
6 V fo r Camcorders & I 2 V for 2-way

'-------,,,,

tlE.~\ CHARGERS
FINALLY•••ONE CHARGER THAT CHARGES ALL BATTERIES

MANUFACTURED
IN U.S.A. BY

W & W ASSOCIATES

By simply switching plug-In cups, the
MasterCharge~ will charge any Yaesu,
Motorola, Icom, Kenwood, Allnco, etc.
radio battery.

"'sterCharger I

• A constant current rapid Charger utizing a PHIUPS'
MiCroprocessor bose control unit 'Which uses a negative
delta V technique to determine when the battery is
fully charged.

• Works with on AC adopter (115v AC ()( 22011 AC) os well as
with a cigarette lighter adapter cord ina cor. boat or plane.

MosterC....rger "
• Con chage any NicOd battery from fH to 13.2v
• 115vor22OY'ACodopterincluded.
• utilizes a toper charge principle.
• Can charge a bottery In 5 to 8 hours. then

automaticallygoes into a reduce current state.

1/

MADE IN
THE U.S.A.

SEND FOR
FREE CATALOG
AND PRICE LIST

SOURCE FOR ALL YOUR COM MUNICATION
BATIERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29-11 Parsons Boulevard, Flushing, N.Y. 11 354
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INOUIRE.

In U.S. & Canada Call Toll Free (800) 221 -0732 . In NYS (718) 961-2103 . FAX: (718) 461-1978

DlSCO Vf:/f now ..ccepfl!<l.
NYS ....ldents add B'/o'llo
~ IU. Acid S4.lXl tor
P t ..._~_

CIRCLE 191 ON REA DER SERVICE CARD
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Photo C. TMO-section variable capacitors: A) both S6Cbons ee S8t7l1J; B) front StJCUon smaller /0 tuntJ LO (ussd in supetflel flIdk) receivers).

A) B)

ue 01 the mutual In
ductanc e can be
found in nearty any
edilioo of the ARRL
Radio Amateur'S
HandOOOk (or Hand
book for Radio Ama
teurs in late r edi
t ions). The RF sig
nal is coupled into
the Circutt thl'Ol.9l a
low Impedance li nk
(1.2). and out 01 the
tank c ircuit by an
other Iow-Z tink (L4).

Getting the two
ha lves of the dou
ble-tuned tank cir
cuit to "track" to the
same frequency Is
done by makng use
of the variable tun-
ing feature of induc
Iors L1 and L3, and
the trimmer eecee

tors (C2 and C3) . In most cases, the
lncuctors are adjusted for peak signal
output at the low-end of the band.
and the l rimmers are adjusted at the
hi\tl end of the band.

Another application o f the dual
variable is 10 simultaneously tune
bolh the RF amplif ier input and the
local oscillator in a superhetero
dyne radio receiver. The frequencies
of these circuits differ by the amount

used in this country, If the two sec
tions are identical, the range is 10
365 pF.

One application 01 dual capacitors
is 10 tuoo two ends of a double-tuned
RF input LC tank Circuil (Figure 1).
This Circuit consiSts 01 two LC res0

nant tank circuits (L lIC 1A1C2 and
l3/C1 BIC3) that are coupled together
through a sm all mutual ind uctance
Lm. 'nfonnatlon on selecting the val-

Photo C-1 has two sections thai each
have the same capacitance range.
For "broadcast variables," the nonnal
capecteoce range is 10 10 365 pF. al
though 10-380 pF. 10-300 pF. 9-140
pF. 10-440 pF and 12-500 pF capaci
tors are a...eneme. The 140 pF are
Iypically used in transistor portable
radios. a nd me other values are
found in radios from other cccrunes.
For most broadcast receiver veneeree

bushing, and a 3/8' hole in an insulat
ed piece 01 material. The capacitor is
mounted to the insulator. and the In
sulator is mounted to the panel. The
second way is to cut the hole Iaryer
than 3'8'". but also dril two mounti ng
holes on either Side 01 the shalt hole
and use the holes WI the ceramiC end
plate to hold sman screws.

Photo C shows a pair 01 dual vari
a ble capacitors. The capacitor in

We specialize in CB rad io modification
plans and hardware. FrequencY and FM
conversion kits. repa ir books, orans. high
performance accessories. Tho usands 01
satisfied custo mers since 1976! Cetel $2.

_."",Ute,
801·373-8425
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. .... _ _ .. _ ._. ,. ~/ft'..aD....... ' ........._"_oi' _.-.,. • ...,...

..............._DioFooI: Cof

"' ,..... - - ..--..1_.-._ofpoolllod ....,....,e-__~._

-....~.p.,.... "'. lIOOfo< _
-. _ ,... IfT•• :rrand ..... -.,
S1.... $31. _ ... I. • Il Pol;H.

AnltnnaJWt -iJ
110> JOO!>J.5. ""'"" lIT~

No-Hands!HamCall / CD-ROM

"UCKMA'''''''' Publishing ~
R_.,Bo.1130 1II_ .VA:»117 c:::J

>tI3 '......I777 . _ '7If-1o&2I

RANDOM OUTPUT
Continued from page 96
or Deing a I lrst aso, this one on the 10 meter
Novice phone portion. II was sll"prisingly si!T\liar to
my own nrst OSO. The YOIJlg newcomer was at a
lriend s house, ' borrowing" tl'l8 stenon lor h,s !irsl
aso. He was Cl-Site nervous. and admil1ed to being
so. I lold hlm about my nrst aso. which I'l8lped 10
break the ice. Boy. first csoe are sure easer on
SSB! I explained to hlffl mat he dtdnt have to Qlw
our callsigns belore and aneeevery transmisSIOn,
that the goal was to be as conversational as Sim
plex communication Will aaow (advice I glV8 10 ev•
ery new ham I lind mysell in contact with). We end
ed up haVing a nice lilt le OSO, with his Irlend lr aer
jecting comments now and then. I en I was sort 01
' pay ing back" thaI ham in Dallas. and my high
school radio club ooooes.

A lew days 1a19f.1 received a 0St. card Jl lhe mail.
I'oanlong me br being a IlrSt OSC. I've been a ham
lor almost 20 years, and 1''0'9 got a t>ox ~I 01 OSL
cards, I keep a hall ooZ9o or so et my operating posi_
bon, to remind me of particUlarly pleasant contacts. I
keep ttie "l irst OSO· card at the top or the pile. It
reminds me or some tt1 ings it would do us all well to
remember now and nen II

g -.- -:~- - ,.,
-... .... '•.-

"RIG SAVER"
H,T, and Mobil Mounts

CIRCLE 299 ON READER SERVICE CARD

THE WORLD'S BEST
ill Min ,..dio boob _tid publation_

28 page catalog $1 ,0'1
o..tsid. USA. $1.00

1-219-590&-3661

Townsend Electronics, Inc.
IloI: 4155 • PIor<:.~n, IN 4'561

Townsend Electronics, Inc.
p,tUlttl

C.M. Howes Kits
'0'

H.F. Amateur Equipment

CIRCLE :li4 ON READER SERVICE CARD

I • S ENGINEERING
1. 102 BROWN RO

SMITHS BURG, MO 21783
f"X (301) 411-0lle J(Xl1) 41-.-1

AA'~
SVIfTN••IZ.a QRP CW T_.SC.IV.R IIUT
• SuP*'* l/t'IlI.. lIig..... _ · f Ul l OSK
• Sy_IO 100 HI • 51.-. .... _0f'I8
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ol ttle IF frequency. FOf exempte. in
a 75180 meter receiver that uses a
455 kHz IF amplil ier, the RF circuit
will tune 3,500 10 4,000 kHz, while
the local oscillator tunes from 3,955
10 4,455 kHz. The frequency ratio
01 the AF Is 1.143:1 . sugg esting a
required eeeeeeeree ratiO of 1 . 1~ ,

Of 1.306. The LO. on the other hand,
has a frequency raec ol l .126:1, re
Quiring a capacitance ratio of 1.1262 •

or 1.268:1. One method lor ad'lieving
improved tracking between the AF

and LO is to use a packler capaetor
(Cp) In series with me sectiOn of the
main tuning variable that lunes the
LO (C1B in Figure 2A).

There Is a little bitty problem with
using a pecoer cececno- 10 achieve
tracking, even though II was once
very popula r. Figure 2B shows a
MathCAD plot of the RF frequency,
Ideal cscsaatoe frequency, and actual
OSCillator frequency lor an AM BeB
case (225 JlH Inductor. and 2X 365
pF capacitor). Note the large depar-

ture between the Ideal and actual l0
cal oscillator frequency curve. This
problem Is fixed by using a specially
designed variable capacitor. like Pho
to C-2. In which the Iront section Is
smaller (and has sl ightly dlnerently
shaped plates In some models). The
front section is designed to tune the
LO frequency range, while the rear
secucn tunes the AF f requency
range. Popular combinatiOns inclUde
8 .5, 105 pF/15·480 pF and 10·140
pf /12-420 pF.

Next Month •••

In the final Installment of this two
part seri es we w ill take a look at
transmitting variab le capacitors, the
dil/erentlal variable. the spm-etetc
variable and some 01 the circu its In
which these afe used. Another topic
in Part II wil be calculating the trim
mer values and Inductance values
needed for tu ning a speclfied
Irequency range (like a ham band) .
We will also look at some sources of
supply for variables. II
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Amateur Radio Via Satellites

"Such obstacles cause some amateurs
to give up while Inspiring others to try

every means available to make a contact.
Before attempting a shuttle contact be
sure to observe the rules of the game. "

HAMSATS

Andy MacAllister WA5ZIB
14714 Knighlswsy Drive
Houston TX 77083

One 01 the most formidable crer
lenges for the amateur radio satellite
chaser is to make 8 successfUl voiCe
or packet contact with 8 space shuttle.
Making suet1 a contact will require a
level of operating skill, patience and
equipment performance not needed
lor regular hamsat eclMly.

The amateur radio equipment
ca rried on th e shuttl e is part 01
SAREX , the Shuttle Amateur Radio
EXperiment. Various equipment con
figurations have been in use since
1983 when Owen Garriott went to
spac e in the Columl)ia on mission
STS·9. He operated voice on 2
meters. Many SAREX miSSiOnS have

follo"ed-
ST5-56 flew in April 1993, carT}'ing

equipmenl lor packet. voice, SSTV
and FS1V reception. The mission was
a success, with a lull schedule 01
school contacts. FSTV teste. some
SSTV activity and general c sos.

In May. STS·55 carried packet and
voice gear, known as config uration
"C,' in conjunction with the German
SAFEX (Shuttle Amateu!Funl< EXperl·
meot) equipment lor 70cm FM opera
non. Comparisons we re made be·
tween Ihe window-mounted SAAEX
antll1Tlil and the quarter-wave whip at
lached 10 Ihe outslde 01 the German
spacelab. The whip performed 12 dB
better than the window antenna.

r nree more SA REX flights a re
planned this year, Including STS·57 in

Number 16 onyou" re. CSbKk c:a-d

June, STS·sa In August and STS-60
in November. They will use packet and
voice.

The snuttle Is Iypically in a low orbit
between 120 and 310 miles, with an
inclination between 28 and 57 de
grees. This means short passes, a
variable orbiIaI decay rate and low ele
vatiOn angles lor antemas. TheflI are
also large Doppler shills of the signal
frequencles.

The ham -ast ronauts cannot oper
ate on every pass lor general co n
tacts. The work Umeline and scnec
uled contacts with schools and taml
lies take p rec ed ence. T he packet
equipment, If on board, Is usually ac
tive lor those passes when the astro
nauts plan no other ham activity. But
even Ihe packel has been shut down
when the antenna window Is required
for photog raphy and other expert
rreres.

The SAREX antema is mounfed In
one of the cabin windows and can be
shadowed by the spacecraft. Signals
can be dilflcult to copy lor as much as
hall the pass. This anects uplink sig
nals as well.

SAREX Procedures

Such obstacles cause some ama
leurs 10 give up 'IIt1ile Inspiring othefs
10 try every means available 10 make a
contact. Belore attempting a shuttle
contact be sure to observe the rules of
the game.

First, never transmil on 145.5 5
MHz; second, never call the shuttle ~

transmissions l rom the spacecraft are
no t on 145.55 MHz. Many stations
have been heard calling on 145.55
MHz. Although the SAREX Motorola
HT Is capable 01 reception on 145.55
MHz. eJq)8rie1"lce has shoWn that spliI
Irequency operati on Is necessary.
Voice uplinks lor all stalions except
Europe start at 144.91 MHz and go to

144.99 MHz in 20 kHz increments. Ex
ceplln emergencies, the SAREX HT
wiN never be set 10 receive on 145.55
MHz.

For packet acti vity, the up link Is
144.49 MH z and the do wnlink Is
145.55 MHz. When sending connect
requests, call W5RRR·1. The specially
modilied Healhkil TNC uses ee cal,·
sign 01 the J ohnso n Space Center
Amateur Recio Club with a "-1" SSID
(~statiOn identifier) at the end. The
packet operatiOn does not currentty
use a standard 600 kHz splll, so be
sure to use a racio capable 01 the odd
split.

During voc e activity, II Il1e tram-as
t ronaut appears to be engaged in a

sc heduled contact on 145.55 MH z
wait until the aso Is complet e. It's
beller 10 get a QSl for a "'heard" coo
lact than 10 interfere with a school or
family pass. Special aSL cards thai
dillerentiate between SWl. and aoo
activity are no longer printed.

Making Contact

Using the rules above as a starting
point, there a re many ways to In
crease your chances Jot a good con
fact, or at least hearing SAREX aetM
ty 10 qlJilfify lor a SWl. aSL

II you are using a dirediollal ante,..
fill you need to know wtlef8 to aim. A
computer ¥tith a good tracking pro
gram that can handle orbital decay de
fa Is the best approach. Several pro
grams are available through bu llet in
boards lor Iree or as sharewara. Some
01 the best programs are sold by AM
SAT, the RadiO Amateur Satellite COr·
poratco (850 Sligo Ave., Silver Spring
MD 209 t 0; telephone: 301 ,589-6(62).

Accurate orbital cata is neetSeel' 10

give the program II1IormaIion to locate
the shuttle and determ ine antenna
poiI.tio IQ angles for your location. This
defa is commonly relerred to as eJe.
ment sets. Due 10 the high and varl·
able decay rale ol lhe shuttle's low' or·
bil, current element sets are a neces
sity. They can be lound on packet ra
dlo bulletin boards, CompuServe, the
Dallas Remote Imaging BBS (214·
394-7438), the AMSAT BBS (201-261'
2780) , SPACEUNK BBS at (205-895
0028) or l rom WA3NAN at the ace
dard Spacenight Center. WA3NAN co
erates on several HF lrequencies duro
Ing missions Inctuding 3860, 7185,
14285. 21395 and 28650 kHL Most
IWghts require accurate tracking data
not more than two days old for ecce
rate antenna polnling. II an omnidirec
tional antanna Is used it is still a good

PhoroA. Typical configuration we" for SAREX voice and paceet. (NASA photo.)
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on board the shuttle. When the shI.rttle
Is at its closest approach, there is no
apparent Doppler shift so set both rre
quenctes as listed. As the shuttle
heads away, transmit a lew kHz high
and receive a few kHz low.

Fo r packet operation set
RETRIES--<l. Many calls may be nec
essary to get ttlrough. and a timeout is

~i'""..1:;;:::::::::::::::~--F.STSCAN
TElfVlSION IfSlVl
MOOU U

TO VIa
ORlllla
\/1010

,.
OAl/Tl1t

""".

" liTHEIt ' STV MOOUU oa CAMCOltDlIt IS
CONNECTED TO sc..u. COINU TlIl I UT
HOTtOIOTH.

1«.49 [packet) or 144.95 (VOiCe) .
Additional frequency correctiOo can

be dialed In lor Doppler shift. When
me shuttle Is approaching on a high·
eieveuon pass. the received signal will
be a few kHz high, so lislen around
145.553 MHz. " possible. me transmit·
ter shoUld be set a lew kHz low. This
will center your Signal In the receiver

Photo C. Repackaged Heathkit TNe f or SAREX operation. (NASA
photo .)

10 allow time lor typing or calling as
the spacecraft lravels through the cen
ter 01 your beam pattern Keep this up
lor the duration 01the pass.

Be ready lor voce or packet opera
tlon. The passes are short. usually
about eighl to 12 minutes. Antennas
should be pte-aimed. leCeivers set 10
145.55 MHz and transmitters set lor

_.-

Photo B. End view ofthe Motorola SAREX 1fT shows channel selec
tion knobs and other corarols. (NASA photo.)

Idea to know where the shuttle Is 10
caledln the sky,

II you are aiming the antenna with
an autotracking computer system, set
the computer time exaCUy or slightly
ahead. depending on how often the
system updates the antenna positlon.
For those with manual control . lead
the shuttle by 30 seconos 10 a~Ie

' •.on-.

.~~n"
00....

Figure J. Pictorial ofconfiguration "C. " (NASA drawing. i
Figure 2. Pictorial ofSAREX system used on ITS-56 fo r voice, pack.
et, SS1V and FSlV reception, (NASA drtrK-ing.)
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Photo D. Prototype ofSAREX lOcm loop yag; for FSlV reception.

IncOfiveoient. Other parameters may
be adjusted for faster and more ag
gressive operation. Check me TNC
(Terminal Node Controller) manual and
experment. If the SAREX TNC hears
your call it wilt respond. Your system
wiU register the connect and hopefully
receive a OSO number. Your syslem

wi ll then "ACK" back to the shuttle. The
SAREX TNC will register the - ACK"
and send a disconnect packet. Your
system will res pond and show "DIS
CO NNECTED." If all goes well , your
call will show up In the "QSL" list with a
OSO numl>ef. It the corrplete contact
was not successful , )'Our cal wi. be in

the "ORl' Of heard list. The SAREX.
TNC can capture and hold 650 sta
lions In the "OSl" list, but only a lew
dazen in the "OAl" list. It Is up to the
laptop eompuler on the shullle to c0l
lect "OAl"-ast data. Be sure 10 capt1Jre
the data In your own machine lor con
nrrreuon later since there is no guar
antee that the SAREX laptop is on and
collecting data. Beacon packets With
the latest lists are sent evefY two min
utee by the SAAEX TNC.

For a voce pass use 144.95 MHz
as the delauft uplink. Most 099f31iOnS
on STS·56 and STS·55 earl ier this
year used this frequency. It Is 600 kHz
be low the downlink on '45.55 MHz
and can be used on all 2 meter FM
rigs with standard repeater ollset ca
pability. Once again Doppler correction
helps. It other stations are making con
tacts with the shutt le using the srter
nate uplinks (145.9 1 MHz, etc.)-try
them. II the ORM 0fI '44.95 MHz is
fierce, the ham-astronaut will tikely lis
len lor signals on one ot the other up
links.

If you have an a"lllifler, use iL For
packet, make one goocl contact end
quit. The same goes lor voice. Hun
dreds of stations are calling and multi
ple contacts or attempted rag-chewing
won't help . A lew hams have been
known to make as many packet con
nects as possible lor seve ral passes.
This Inconsiderate activi ty makes It
hard or Impossllle lor everyone els&.

It's a good idea to monitor as many

passes as possible, even alter a suc
cessful OSO, juslio praCliCe anteona
airnng and freQuency bming. The next
shuttle ftight might not be as easy.

II no activity is heard on 145.55
MHz, tune around. Scheduled contacts
w ith schools or hom e may be taking
place on unlisted downlinks. Early In a
mission most passes are set aside lor
schools. Just listening to the astro
nauts' answers to questions from the
school children Is e)lcit ing_ These kids
may be future scientiSts, hams or even
astronauts who got lheir firsl
inspiration from the direct interactive
conv ersalion with an astronaut via
SAREX. Don't even try to ca ll If the
downlink Is not on '45.55 MHz. The
SAR EX. Motorola HT uses much difter
eot uplink frequencies lor these down
links. The radio has 48 "channels'
detlnlng specific uplink/downlink pairs.

When a shullle mission goes lor an
extra day due to ba d weather at the
primary tanding sile, or to allow more
SCientific: studies, addillonaJ ham activi
ty is common. The scheduled mntacts
are usually done and the ham-astro
nauts may have lime lor just "playing
with the mdio." A lot of good contacts
have been made this way. The "b ig
guns' have made their contacts and
are oft chasing other OX on HF. Sta
tions with less power or smalle r anten
nas can usually get through with these
conditions. Mobile stations and even
those with HTs have had SIICCesS. Ifs
worth a try. II
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Marc I. Leavey; M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

With all the tradit ional hoop s and
hoopla, I am happy 10 ~lofm all 01 you
hi IhIs column marlls the beginning of
the seventeenth year of "AnY Loop.
Believe me, it would not be possible, it
wouIcI not even be thinkable, without all

"--In that regard, I appreciate the re-
cent messages lfOm Richard J. Molby
and Tom Vicln anza (both via cern
puServe). with their words of eoccur
egemen!. Tom is looking lor hands-on
help In the Orlando area to help get his
TTY machine online. Ally takers?

Another CompuServ e junkie,
George F. Franklin W0AV, is looking lor
software 10 intefface a TRS-8O Model 4
with a KAM TNC. George Is one of a
number of us who upgraded his busi
ness computer and Is looldng lor a use
l or this otherwise-good orphan. Well,
other than a modem communications
packa ge, I have no speci fic sugges
tions. Again, is anyone out \here using
such a combination?

That's Ihe thing with RTTY-folks
are always finding new ways 10 usa old
devices . For instance, Roger Owen
W08QJR of Eaton, Ohio, says that at
one lime he had an AEA PK-64 on
RnY, without ml,lCh success. A short
while ago, Ihough, he round a used
AEA CP· l Computer Patch lor a very
good prlce and made the purchase.

"The CP·l seems to be a very good
RTTY modem, and I Interface it with my
Commodore 64 computer, which the
CP-l was designed for. So I have made
a 'ew RTTY contacts, but! can't say
that ' find ml,lCh activity on any bane!.

"twenty meters seems 10 be th e
most·used RTIY band bUt, of course, II
fades out when I have the chance to

Amateur Radio Teletype
get on the air. (Isn't thai always the
case, no mailer what mode?)

"The main objective in writing to you
Is that for those 01 us who can't afford a
super whiz bang megabyte computer,
With all the be lls and whistles. and a
RTTY unil With even more bells and
whistles,! find the A.EA CP-l and C0m
modate 64 hard 10 beal The ploblem !
Ind, tt1Of.9h, Is that the CP-t seems 10
be as scarce as hen's teeth.

-I use the CP·l w ith a Kenwood
T5-530S, and It seems to do the job.
When I tried RTTY before, I round that
the'530 did not have good filtering, so It
was difficult to copy, mark, and space
signals on RTTY. With the CP· l , the
l iltering is already built in. Hot dog, I'm
now on RTTYr

Roger's S''CCMS shoUld be a lesson
lor all of us . You don't need the la t
est and greatest to get onto RTTY. I
know I have been saying this lor quite
som e time, but u's a me ssa911 worth
repeamg.

Some solve problems. others pose
them. Henry Fales, Jr., of Orleans. Mas
secnusens. writes that he has "a friend
who is a confirmed satellrte OSCar. This
guy has very elaborate radio equipment
but Is USing a C-64 for tracking and de
codi ng. Unlil now, the bil rate has not
exceeded 1200 baud. so he has been
able to gel away with a C-64. Soon,
however, things are going to change.
The new packet satelUles wiI operate at
9600 baud. and my lriend win have to
change: computers .

"This person win not use a compuler
for anything other than amateur radio.
Therefore, I would like the changeover
to be as inexpensive as possible. Is It
possib le that a Commodore 128 could
read and write ASCII at 9600 baUd? II
Ih is were possible, I believe Ihat he
might be able 10 continue 10 use his disk
drive and pmtet.

"I leel certain that an Amiga A500
txl\Acl do it. but I hesitate 10 recommend
a computer whiCh is now an orphan.
Please roI this aroood and let me know
what you think. Perhaps there are read
ers of the column who are laCing the
same cholce.·

This is a problem with many low-end
computers, Henry. The RadiO Shack
Color Computer is in much the same
boat, with a significant upper limit on
the speed 01 data comm~lcallon. Per
sonally, I would think you should be
able 10 get an inexpensive PC c0mpati
ble 10 serve, particularly it nothing too
demanding is required of the thing .
A used XT-style machioe shalti'll set
you back more than a couple hundred
donars , and might just include a ha rd
drive , soltware, and other goodies.
Shop around, and don·t be surprised at
what might be sitting in so meone's
basement.

Finally, here's a le tter from Steven
Petrecz NSW KL 01 Bossier City,
l ouisiana, asking a simple quest ion
tha t has a complex answer. Steven
says that he is interested In starting to
monitor RTTY on HF, and transmitting
on VHF. He Is n the process of building
the FSK demodulators l hat are oe
scribed in the Tab Books' publicatiOn
1001 Electronic Circuits, and he wants
to build a video display, or "glass tele
type ," such as the HAL RVO-l00S. He
says that he does nol want to use a
computer as he 'eets he cannot justify
such a ptXChase at this time.

S1even Is IooIdng lor articles. books.
and sources for parts for suctI an ~
deavor. No novice 10 construction, fjs

ultimate desire is 10 build a basic sceo
state RTTY station without having to re
sort to a computer.

At this time, this month. a complete
answer to your question Is rea lly be
yond the scope 01 this column. Over the
past several years, several such terml
rals have been described In the pages
of 73 Magazine. A search through the
73 index wi. show some bullt rrom dis
Cl"e te chips, and others from integrated
CircUts. There I'9aIJy are many ways 10

skin this cal Tlle reason more of these
circuits are not published now Is thai
simple, cheap, and readily availa ble
used computers work better. However,
that is no reason 10 abandon the older
tecMology, if that is your preference.

So, if there is some demand for it, l'I
see what r can do about abstracting or
serializing a project like this. I hesitate to
do II if there is only very limited interest,
but I wil gladty dive In if some of you let
me know that you would fike the inlor·
mabon.

Remember that t eaders of "RTTY
loop" continue to have access 10 the
vasl colections of PC-oompatible ama
teur radiO programs. RTTY and amateur
radiO programs are in coIecIions ' 1, n
an d 14 . Collect ion ' 3 is a bu nch of
archivi ng and utili ty programs for both
0 0 5 and Windows. Each collection will
lit on a 1.44 Mb, 3.5" disk. One or two
prog rams may be lost trying to cram
them onto a 1.2 Mb S" disk, and you will
need to send a whole bunch of k)w den
sity diSks, if that Is 'fOVI system reqUire
ment. Anyway. lor any or all of the cot
1ectiOn, send me suffiCient media. a re
tum mailer with sutrlCient postage at
fixed, and $2 In US funds lor each disk
to be filled. 10 the above address. I am
trying 10 IlXn these around within a lew
days so. if you have sent me a disk or
disks and haven't heard in a reasonable
periOd 01 time. drop me a note or an E
mail message to make sure I received
the original package.

We'U try 10 get a schematic in next
month for those 01 you with solder to
spare and a hankering to strip soma
wire . One thing about this column,
folks , is that you never realy know in
whal directiOn we will go. Be sure 10

share your thoughts with me via mal at
the above address, CompuServe
(ppn7S036,2S01), Delphi (username
MarcWA3AJR) , or America On-line
(screen name MarcWA3AJR). During
our seventeenth year I will cont inue
to address your questions and con
cerns about digital comrrunication, lrom
RTTY to ~ers, here in 73's "RTTY
loop.- IilI

$155
$30
$80

New for 1993. Assembled in rugged die-cast box.
IF 28·30 MHz; output 15 walls min; rvr N.F. 3dB
typical; 13.8V 0 4 a.max. Switchable dual l.O.
allows operation on 432-434 MHz and 43S-437
MHz (also availab le 430 or 436 MHz). Internal
coax relay with type N conn . Requires separate rx
and IX I.F. lines with appecx. 1 mw drive on be
(COfTllllIibIe with many HF transceivers) and PTT
line grouncled on be . Interna l power amp uses
SAU4 inear hybrid module .

DEM4J2·1SS 1S _ •••• _ ...... ~~
1Q;! l '*3S _ I , ,! , _ _ P riee: $395

snu AVNLABLE
OEM 432K Transverter Kit 100mw

3 PCll"o plW P*'1O" ....~ or '*3S)

DEM 4J2PCB 3PCll"SONl.Y
432PAK e- ~..... """.K~1&N,

8130 Ir8nlMtrte", '" preamps .ol32·5760MHz
antennas ~5760 MHz by OEM '" Rutland AmIys= Write tor Free Catalog ' ~'

DOWNEAST MICROWAVE
RR1OOX2310 TAOY.l.lE04987
ph. (207) Ma-3741 fax l~ 94&-5157

NEWI
70 CM TRANSVERTER

15 WATTS

EMCOM
IDHOWARDST,BUFFALO .~Y 14206

(716) 852-3711 Made in U.S.A.

TOUCH TONE DECODER:
Decodes DTMF
tonesfrom audio
source, (tape,
phone. radio).
Displays
numbers onLCD
display. 200
Digit memory.
$169 ppd. USAT-2000

SURVEILLANCE!
COUNTERSURVEILLANCE
catalog $5.

MIDWEST WOOD
PRODUCTS

C1RCl-E 24 ON READER SERVICE CARD

Midwesf Wood Products
16141 24th Ave

Coopersville Ml 49404

Display your license and callaign
on a 12 or 24 hour solid oak ctoek.
Letters can be changed. Both aize
licenses accepted. A great gift fo r
that epecle! ham, or for youraetf l

Only 569.95 pius S & H
Catalog Available

Call Today
~1 616·677·3706 ~.l
~ Six Year Warranty
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Joe MoeII P.E. KOOV
P.O. Box2508
FulJerfOn CA 92633

Radio Direction Rnding

HOMING IN N"m"'18 ." ,oo, F"'b"k~,d
program to use the aecoo'e ASCII out
put. For even more versaUlity, Byon
has included a DTMF controller mode
wlth eight CMOS output lines on the
data port. Tone commandS set or tog
gle each biI individually. Return teleme
try is provided.

The CW keyer lunclion is usell' lor
remoIe telemetry projeclS. RaCon con
verts ASCII letters and nurrbet's from
its R5 232 pori to MCW Into your
IransCelver or an aLdo amplifier. AtJIo.
malic push·to-talk keying ckning code
transmission is included. You can set
CW speed from 5 to 25 wpm with c0m

peter keystrokes.
Wl\tl a one-line butler, you can type

ahead and haw good-sounclirtg code
at 13 to 25 wpm. But if you use thiS
feature to 1eaCh $lOW-speed Morse In
your clu b's class, you'n have to l ime
the dlaracIer spacing yoursell because
Farnsworth letter spacing is not lnclud
ed Byon pIan$ to attl ll to a luIure up......

The aulo-page feature al lows you 10
initiate telephone paging Ilia racIo wtlh
a live-character DTMF command .

Phofo A Th6 RaCorJ and a dual-band handheld with~ baflety maJce a
OOlrfJIe/e remo/ety-con/roIltKi sLaIK>n. Progressive hunt 9flthtJsjasts Mile found
~ fox.. tJirk1Bn In hedges, tethered In trees, and buried on beaches. (Photo by
KOOV.J

VDC at 33 milliamperes. Reverse sup
pty polarity protection is provided.

WIlt, There 'a More . _,

RaCon doesn't have to sit on a shell
between T-hunts. 11 has additional tee
lures that are uselul around the shack.
Wl\h a change of board jumpers or a
command from yoor computer II be
comes a DTMF eecooer. a remole ceo
t roller, a CW keyer or an automatic
",,,",.

When IIOmeone makes a call on
ytu local aulopateh wiIhouIldentilying.
you might be able to lell il it was a
bootlegger and Identify the cu lprtl by
decoding th e number dialed . T he
RaCon board. COl. l9cteCI 10 yovr c0m

puter's COM port, will 00 It. Digits I"&

celvecl by RaCon's DTMF 08C0der IC
are processed 1:7)' the 6805 and sent k)

the corrputer in ASCII at 1200 BPS lor
display. In my tests, the 5S I202 de
coder had 8 wide audio teveI range and
good periormance 8V9fl with noisy Sig-

""'.If you have an appIcatiOn lor remole
control by OTMF, you coutd WTIIe a PC

speaker/earphone jack on the hid

"" T.
Your calls ign is permanently pro

grammed lnlo the microconlroller's
ROM. as are nine transmlsslon modes.
They InckJde three CiStWlCtWe tone pal
tems ana Six onIoff sequences. with
transn"it times from live sec:OII ids to lour
minutes. Dead Umes range from five
seconds toone millltle.

Preferences for loxhunt transmiS·
sion sequences vary greatly across the
country. For ilstance. n Sou1hem Cali
Iomia 15 to 30 seconds on, loIlo",ed by
an equal eft periol:S, is a popular rmde.
In some Midwestern and Great Plains
states there aren't any big h~1s to re
flect 2 meter signals or woods to ceo
ceer transmitters. To make the hunts
more of a challenge there, rules often
allow several minutes between tcx
lJansmiSSions.

To prepare lor national distribution.
Byon upgraded the firmware to acx:om
ITCdate eese vatlous local customs. In
version 1.01 , transrrlssiOn mode .2 is
user-programmable. With commands
from your OTMF pad you can make its
key-oown periOdS as long Of short as
you want, with deaO-time breaks from 0
to 15 minutes.

Mode'2 encourages you to unleash
your creat ivity. You can use one or
more 01 the ROM-programmed lone
sequences, ()( Invent your own. Key in
up to 40 digits, each representing one
of 16 tone pitche s, and tell RaCon how
rap idly to play the m. With th e righ t
command sequence, RaCon will simu
late sounds su ch as r inging tele 
phones. Pseuoo-random tone patterns
are also on the menu.

Want to loan your RaCon to another
hider? It's easy to change callslgns
with a OTMF COOYlland. Worried about
someone else accidentally or de liber
ately commanding your foxbox? Lock it
with a DTMF command and RaCon will
not respond to further commands unlil
it hears its unique unlocking security
code. (You cannot change the security
code, so be careful about giving it out)
FCC rules proh ib it auxil iary control
links below 222 MHz, so if you're using
the RaCon with a 2 meter transceiver,
you must Slay close to your hidOen T
90 you'l be in "'klcal controI.-

II you have a d.IaI-band rig, the pos
sibilit ies become more Interesting .
RaCon has a dJplex mode, so you can

The RaCon 6805 command your dual-bander on 70 or
AI you need to be the quarry for 125 c:enti'neters wtile It transmits on 2

'fOUl dltl's next loxhunt is the RaCon metefS. You can even play ventnloqulst
6805, a transceiver (mooile or hand- and talk ItnlI.9t the hidden transrritler
he ld) for the hunt frequency, and on the Wi lbol lilk lromyourrem0t8 Db-
a COl ••• l8l'ld transc:eIvef (Photo AJ. Yw servation post.
t rigger RaCon to start transmitting By selecting the proper jurT'c:ler con-
or change its transmission sequence figuration on the board, RaCon goes
wiIh duaI-tooe (DTMF) digits from !he into the simplex or duplex lox mode
command rad io's keypad . An Int er- when you apply power. Other jt.mpers
minent-slgnal fox can be commanded select the proper PTT connections for
on the hunt freq uency by connecting variOus brands 01 har'llShelds and mo-
RaGon's controllnput to the exlernal bile rigs . AaCon requires +7 to +35
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A "Swiss Army" Faxbox
Hams who enjoy hidden 1fanSrTVtter

hunting are some 01 the most CflIative
people I know. No! only 00 !hey deIlghI
in Iineing d8viish hiding places for "T
hunts- or 'oxhunts,· as these contests
are called , but they are also a eative in
choosk'Ig and usng radio dhectlon find
ing (ROF) equipment

-H oming In" regularty features hams
who are pioneemg new RDF devices
and techniques. This monlh, the spot.
light is on Marty Mitchel N6ZAV and
Byon Garrabrandl. KD68CH. II It's the
second Tuesday or lirst Thursday
everVng of the month, Marty and Byon
wi. probably be COlilpeting in the infor
mal 2 meter~SSiYe" hunts in Or
ange County, Calilomia.

One participant starts a progressive
hunt by activating his hidden T al 7:30
p.rn. The first person 10 flfld it imrTllKi
alety sets out in search a anothef hkI
ing spot and puis T '2 on the air aboUt
the time the last huntllf IInds T Il . Now
everyone else, Including hider 11 ,
looks lor T '2. The I lrst IInder 01 '2
goes out to hide T '3, and SO on. The
hunl continues until about 11 p.m., or
whenever everyone decides to quil and
head lor a coffee shop.

Progressive hunts, sometimes called
"leapfrog" hunts, are great practice lor
ra pidl y Iracking down jammers and
QRN sources. In order to partlclpate
you need your own RDF gear, plus a rig
to hide when It's your turn. Since more
than one fox may be active at a lime,
each should transmit regularly lor only
a few seconds, then be silent

Marty and Byon set oul to design an
easy-Io-u&e tone source and transmis
SiOn cyc:Ier. Marty started with the ver
satile 8-b it HCMOS Motorola
MC68HC705C8 microcontro ller IC,
which has on-board 8K ROM, 304-tJyte
RAM, and tJO portS. He added ICs lor
RS-232 interlace, tcoe deooding, and
audio switching. Byon began writing
the software.

Before tong they had aeated a de
vice that they deck:led 10 market. It Is
more than jusl a foxbox. If s a mulli
funct ion radio controller-hence it s

"""".



Photo B. The RaGon 6805 circuit board measures 4' x 5-318" and mounts in the cabinet 01your choice. Ttming is crystal
con/rolled. SO h\o() or more foxes can go on and0"in sequence. staying in sync for hours. (Photo by N6ZAV.)

RaCon stays at your base station, con 
nected to a transceiver and a 1200
BPS telephone modem w~h the X4 re
sult code set. By your radiO command
from ee flekf. RaCon tells the modem
to dial one a folK pager nuntlers and
send one 01 lour messages 10 \tle re
ceMng beeper.

RaCon ID's back to you via rad iO
lhat the page COfl'I'l'lancl was receivecl.
You can command It to beep your own
pager to verify that your page was suc
cessfully sent. Enter pager and mes
sage numbers Into RaCon's memory
with your cornpuler and COM port You
cannot reprogram the lour pager I1UITI
bers and messages from the field via
DIMF.

1lU would be a ~l use lor you
old 1200 BPS modem. (Doesn' every
one use al least 9600 these days?) I
COlJIdn't test th iS fea ture with my mo
eem because irs so old if 00esn" have
X4 result codes. However, I know It

not guaranteed by 73 .Amateur Radio
Today or by me. You must supply ca
bles and cable COi.'l8ClorS tor your ra.
dio and CQrTllUter.

The RaCon is truly a "one-gadget
cloes-almost-evef)'thlng" device. How
ever, it has a lew impoI1anl limitations.
RaGon performs only one lunction at a
time. For example, II will not do OTMF
controlling and CW keying at the same
time. Select your mode with COfTl)lJler
or jumpers at lum-oo; cycle il oft and
on to d'Iange modes.

RaGon res no EEPROM. US8f-pro
grammed caliSigns. tone seq uences .
pager numbers and so lorth are lost
wt1en power is removed, and it reverts
to ROM defaults. II you need user pee
gramming, be sure to provide banel)'
backup to CCNef momentary power in
terruptions. A 9 volt Iransistor radio
banery works fine lor this.

When talking through your hidden
transmitter in QJplex foxbox mode, re
member that the lox's carrier remains
on until you command it off, since Ihefe
Is no COR and no time-out bmer. Be
sure to indude a r:;w 10 cycle in user
progammed tone seqeeeces, (n Is eu
fomatically sent in the ROM -pro
grammed modes.)

gacco. like all digital oevces. has
the potential lo r radio Interference
(RF1), both incoming and outgoing. I
found that RF from a hand·held scram
bles RaGon's brains, but only if !he an
tenna is With in Inches 01 the unen
closed board. Putting lhe board In a
shielded metal case sholJld prevent
RA problems.

Marty is upgnIding the 14-page In·
st ruction man ua l to include trou 
bleshooting Information and more 08 '
tenee descriptions 01 Ihe various
modes. N6ZAV and KD6BCH are giv·
Ing good telephone support to RaCon
builders. They seek user ideas lor im
proved and expanded RaCon tunc,,,',,.

Heard of a ne w prod uct lo r T
hunters? let me know abo ut il so
'tIorring l n~ can review it A T-hunling
Buyer's Guide installment of this coI
I,I'TWl is In !he WOf1(s lor la lel" !his year.
Write to my FlJler10n aettess aboVe or
send f-ma il v ia CompuServe
(75236. 2165) or Internet (Joe Moell
Ocup.porta1.com). II

venncrer baci<ground about two and a
hal f or three hours.- Mike bu ilt his
board Inlo an alum inum box wllh a
veesu FT-411E handheld and two 1.2
ampere-hoUr batteries. , rl6ld-lested it
with a ITiencI yesterday and everytlWlg
worlted fine ," he wrote . "II came right
up with nal)' a hitch. took commands
the lirsl bme, coughed up the chosen
cycle s right on cue, and went on its
merry way. Very, very dean operatiOn.-

1I was hard to lind anythIng negative
in Mike's assessment of RaCon, but he
had one suggestion: -ccnnecicre and
controls are on adjacent edges of the
board, so 1\ makes a poor lit In typiCal
aluminum boxes with U-shaped walls. I
would have preferred all the connec
tors on one end."

The RaCon 6805 kit, including cr
CUit board and al COf'Il)OI"I8nlS. Is ava~

able lor $79 from Marty Mitchen, 340
OIero, Newport Beach CA 92660. Add
$3 lor shipping. As usual, ltlls offer is

Th.... Hours Well Spent

RaGon is available in kit lam only,
AssentlIy nsb'uCtiOns are mirWnal but
parts are easy to Identify and corJl>O"
nenl locations on the board are wel l
marked (see Photo 5). Sockels lor ICs
are included, so you can test the board
belore IC insertion 10 accommodate
firmware upgrades.

The unit that I tested had been as
selTtlled by N6ZAV. To get an indepen
dent view of the kit version, I ques
t ioned Mike Musick NOOSF, wh o
bought one lor 'r-nuots In 5 1. Louis,
MissOuri. "As a fox. it's marvelous." he
wrote back on ceeccserve. ' t went
tooether in about 90 minutes, but I'm
an experienced board sllJlfer. I'd guess
thalli would take a ham with more con-

works because N6ZAV and K0 6BCH
regularly page each other on 'r-nunts
IJSlng a RaCon and modem at Marty's
bouse.

-r
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ROANOAK DOPPLER OF
Alias! Ihara i. a P.C. board
to build tile famous Roanoak
Dopplar Diraction Finder.
Good for locating interference!
Ready to assemble board and
components. ..$87.50
'T ransmitter Hunting"
TAB Books 323 ppg. ..$19.95
(The calibrdon proced.n for tNs tnt
can only be b.nd in this book.)
California reaid.."ts add 7.75% aaIes In..
Douglas RF DevIces, P.O.Box 246925
Sacramento, CA 95824~925, (916~7

CIRCLE 231 ON READER SERVICE CAAD
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"Anyone contemplating a new youth
forum or teaching young people

should leave your forum
knowing what to do next."

Carole Perry WB2MGP
Media Mentors, Inc.
P.O. Box 131646
Staten Island NY 1D313-D006

Having Fun With Youth
Forums

Now that the Dayton '93 Youth
Forum is one weekend behind me,
I can look back with a great deal of
pride al me outstanding job done
by alt the youngsters who part ici
pated in it this year. A youth forum
Is one of the most effective recruit
Ing projects for a club or radio or
ganization, but you must be pre
pared and be willing to put lots of
time and effort into itl

To a large degree, the prelimi
nary worK spent on getting ttle chil
dren and the event organ ized wilt
detennine how successful it will be.
When preparing for a national con
venucn, you should begin soliciting
for art iculate and accomplished
young people months in advance.
Most of the amateur radio publica
tions will be happy to help you gel

the wo rd out i f you give th em
eno ugh advance not ice . You
should also take advantage of local
club newsletters and school publi
cations.

When getting ready for some
th ing as big as Dayton (I 'm not
sure anything else is), YOU'll want
to attract Children who will be at
ease speaking in front of a large
audience. I have found the recom
mendation s of local hams to be
valuable. Very etten, the children
they recommend have friends who
are also licensed amateurs. Get
ting tne word out on local repeaters
is another good way to let fo lks
know thai you' re interview ing
young people who are interested in
sharing ideas with other ch ildren
and lOIS of other inlerested ham ra
dio operators.

Contacting amateur radio equip
ment manufacturers is another im
portant step to take. l et them know
on official stationery that you will
be conducting a youth forum. Ad
vise them 01 how many people you

expect 10 have attending the forum,
and be profess ional in detailin g
what your goaJs lor the forum are.
Yaesu, ICOM and Kenwood, along
with AEA. MFJ and others, have al
wa ys been generou s in donating
g ills or han douts to be won by
youngsters attending these forums.
At Dayton, Yaesu donated a 2 me
ter handle-talkie for the drawing at
the Youth Forum. l et's be sure to
support the manufacturers who are
supporting educational efforts.

Next, it would be a good idea to
contact the ARRl Educational Ac
tivities Department. Either Trace y
or Aosalie will be happy to send
you materials that you can dis
tribute 10 interested teachers, in
structors, and recruiters who will
undoubtedly be attending the fo 
rum . Be su re to emphasi ze to
prospective amateur radio teachers
that there are lots of materia ls,
books, curriculum packages and

help available. There's no need to
rein vent the wh ee l. Anyone con
templating a new youth fo rum or
teac hing young peopl e sho uld
leave your forum knowing what 10
do next

II is extremely critical Ihat you
spend tim e conversing with your
prospective speakers at length. I
try to get at least two phone con
versations in before I make deci
sions. It's true that there is no fool
proof way to guarantee that a child

won't gel nervous or freeze up in
front of a crowd, but you shOuld be
able to get a good handle on who
is arucutate.

Since all your speakers will
probably be under 18 years of age,
you should make it a point to intro
duce yourself to the ir parents. In
many cases, parents will not be at
tending the convention and you wilt
beco me the contact person fo r
their child. Have aU the information

-'" -- • •• •._- • •~
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INTRODUCING THE UNIVERSAL M-400
A totally new concept in code / tone readers!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg. OH 43068

• Orders: 800 431 -3939
• Info.: 614 866-4267

Introductory
price:$199'OJ ,'to'".~ ..,."

~ .-"_.-,

Connect Systems Inc.
2QS4 Eastman Ave. I11J
Venfura, CA 9J003

I 3 ( B

CSl is a feges!efed trodemork of Connect Systems Inc.
QACU 12 ON R£AOEA SGMCl! CARD

THE MODEL CD·1 DECODES • DISPLAYS:
• 104 Des CODES (Dlglfal]
• 50 CTCSS TONES (Analog]
• 16 DTMF DIGITS (Touchfone]

The rot revea ls everything you need to know to operate any
open rececter or phone patch. Simply ccorect the rot 10
your bose, scanner or mobile rocnc.
When someone uses a system. the rot decodes and displays
the CTCSS or OCS code and in addition any DTMF codes that
were used 10 con1rolltle system. pncluding phone patch
access codes and the phone number dialed). DTMF
sequences ere stored and automatically reployed just in case
you missed something important. Use the CD-t 10 lea rn pollee
and fire codes too !

ToU Fr•• (100) 545-1349
Phone (805) 642·7t84 • FAX (805) 642·mt

Our New
COMMUNICATIONS DECODER

Is AMUST For All Serious FM'ers!
• Baudot
• Sitar AlB
• ASCII
• Swed-ARQ
• FEC·A
• FAX
.POCSAG
• GOLAY
• ACARS

• A RTTY-reader sndlone-decoder In onel • OTMF
• Easy to read tw~lne 40 character LCD. • cress (PL)
• No computer or monitor reqUired. • DCS (DPL)

Forget the limitations you have come to expect from most "readers' .
The self-oonlained Universal M·400 is a sophisticated decoder and
lone reader offeringan exceptional rangeofcapabililies. The SWL will
be able to decode Baudot, SITOR A & 5, FEe-A, ASCII and SWED
ARQ. Weather FAXcan a1so be decodedto the printer port. The VHF
UHF 6stener wiUbe able to copy the ACARS VHF aviation teletype
mode plus GOLAY and POCSAG c1gtal pager modes. Off-the-air
decodng of DlMF, crcss (Pl) and OCS isalso supported. The Moo
400 canevoo be programmed 10 passarty the auclo youwanl lo hear
basedon cress,ocs« DTMF codes olyourchooslng. The M-4OO
canrun from 12 VDCorwilh the suppliedwaJladapler. The Amerlcan
made Universal M-400 is the affordable accessory for every short·
wave or scanner enthusiast Only $399.95 (+$6 UPS).

FREE CATALOG
Thi s huge 100 page cata
log covers everything for
the s hortwav e, amateur
and scanner enthusiasts.

Request It today!
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Photo A. SOme of the 1993 Dayton HamventiOn voum Forum speakers. Len /0 right Rusty KD4GLC, Alex N9KYJ, Shauna
N7NGT, Mike KB8LCC, Malt KC6VIM, Luke K04IQ, and Eric KBDKQF.

available for them, such as possi
ble airline discounts, hotel recom
mendations and other transporta
tion arrangements. Many conven
tions olter the speakers free admis
sion, banquet tickets, food scrip, or

other amen ities. Check it all out
ahead of time.

Make a check list ahead of time
to anticipate the audio-visual needs
0 1 your speakers and vcurseu.
Dcutxe- and tnpte-cneck wi th the

convention lorum liaison person
that all the equipment necessary
for the youth lorum will be avail
able. Don't lorget to cnecx out the
equipment ahead of time on the
day 01 the forum.

Prepare a list of all the children's
names, callsigns, addresses, and a
brief surrmary of their accomplish-
ments. This should be handed out
to the audience members so that
interested people can contact the
youngsters if they wish.

I always make it a point to call
everyone involved with the forum
a week ahead 01 time Just to make
sure there are no tast-mtnu te hanq
ups. You might leel more comlort·
able if you have each child supply
you with a copy 01 his or her pre
sentation. When you call them lor
the linal time you can otter sugges
lions about whal they plan to say.
Make sure th at th e speakers
understand what you are trying to
achieve w ith th e l orum. One of
my maIn g oals is lor non-ham
chil dren to attend these youth
forums and usteo to upbeat and
enthusiastic youngsters relate what
It Is that they en joy most about
amateur radio.

There's lots of work and prepa
reucn involved in organizing a sue
cesslul youth forum, but It's worth
every minute to be part 01 a well·
spoken, highly accomplished group
of youngsters who are indeed the
future of amateur radio.

Be sure to come and say hello
al my next youth lorum. II

• E ®n- X TOWERCORPORAnON
7182 Rasmussen Ave. ' Visalia, CA 93291

Unsurpassed Quality since 1954

QUALITY THAT'S
AFFORDABLE

LM 470 WAS NOWI
• $3;945 $3,658

Was Now
WT·51 $1 ,245 $1 ,050
LM-354 $1 ,865 $1 ,300

The 1»-351 .~~ a twill llWlCh brake system. The 1.M-.t70 isI!dlIIl8d.

~ TO ORDER CALL I :~l
~ 800-328·2393 "

TECH S UP PORT 209·651-7859

FAX 209-651·5157

All towers are complete with rigid ccrcreie base mount and
rotator mounting plate. Tn-Ex prints and calculations provided
with lower are compliant with 1991 Uniform Buikllng Code
(U.B.C.) Engineering designed 10 1991 U.S.C. - 70 MPH

I

Trl-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 overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

•

*S mart DogDl Time r

* Perfect For Portable

* No External Power

*Simple Install aUon

1-800-8BAVPAC
~ • .800-822-9722 _
~ (S03) 414-6100 . oJ

* VHf", UHF, HF lttMI

* Assembled & Tested

400 Dairy Leee
P.O. Box 52 10

Grants Pass. OR
97527

Model SP· I
Packet Modem.
Mad~ in U.S.A.

• Packet Radio
Portable & Affordable!

Wh ethllr you' re an experienced rackete er or a newcomer wanting to
explore packet fOf the first lime, this is what you' ve been waiting for!
Thanks to a breakthrough in digiral signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model S P- t transforms your PC·compatibie
cornpotcr into a powerful Packet TNC,
~b1e of supporting sophisticated features
like digipeati ng, file transfers, and remote
lemUnal access. SOW is ee lime for YOU
lo join the PACKET REVOLUTIOS!

CIRCLE 22 ON READER SERVICE CARO
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Photo A. Looking down from the top of the Argona ut 509. The right side of the photograph shows /he control board. The large
box In the center is the VFO compartment.
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screw goes where as whldl have ma
dllne threads and whlctl are setl-tap.
ping. After the screws teve been re
moved, slide the bottom plate 011.

Right behind the large VFO boll.
toward the rear 01 the chassis, is the
PI.. modUle. Irs a plug-In modUle too.
but the heat sink tor the lrar'l5islors is
sc rewed to the main ch assis . You
must remove this screw to release
the module.

t worked lor a computer shop part
time IIxing Apple computers way back
when. Their service po licy is ou t
standing. It went like this; "TI)' this . . .
try that . . . replace the mothe rboard."
So, having a second 509 at my dis
posal. the cheap and diny way to
check the PA was 10 swap it out with
my known good unit. ThaI's exaelly
what I cId. After I tOte apart my 509, I
exchanged the PI.. modUles.

Powering up me suspect rig. I
ptugged in a dummy load and nipped
the mode SWitCh to tune. Rats! I had
just put in a known workng PA moo
ule and there was still no power cam
Ing from the transmitter. So, not to be
outdone by a simple problem like this.
I installed the "dead" PA module in
my 509, applied power, and the RF
output meter swung up full-scale. It
looked l ike the PA was good and
there was something else wrong with
the 509. Back to the testbench with
anothe r game plan.

The next step was to look lor the
proper TIA voltages. Irs a Simple test
and reqt.ires only a VOM. Ten-Tee's
manuals are very complete when it
comes to voltage c:tIecks and Circuit
sdlemalics for each module. All the
needed TIA voltages are clearty list
ed. They are labeled "T" and "R" volt
ages on the schematics.

The TIA vo ltage mu st change
when going from receive to transmit.
II's a very sharp Jump in voltage from
less than t volt to about 10 vol ts.
There should not be any Voltage in
between the two--lt's either on oroff.

Everything seemed to be fine, but
since I had my 509 apart , why nOI
switch out the oootrol board.. The c0n

trol board generates the REF voltage
lor Ihe V FO . a long with t he TIA
switching vollages. This sounded
good 10 me 50 I put my good control
board into me dead 509. Again, no
transmit with the new control board. I
reinstalled the ecere I had removed
from the dead 50 9 Into my 509. It
worked Just line. I then swapped the
boards back, and guess what? My
509 wouldn't transmit. What started
out as a simple fix had now killed two
Argonaut 509s. For some people the
birds singl

Was there something In the rig that
blew up my con1rol boartf? Nah. the
one I took out seemed to work just
l ine , BlII what could have killed my
con lrol board alter I put It into the
second . ? Well first tho fi- andng • rogs ......
that meant fixing the transmit problem
in the first 509.

I knew that the PA module was OK
so lack of RF drive had to be causing
th e proble m. The low-level d rive
comes f rom a non- removable PC

Under no circumstances should
you try to Bdjust /tie sealed coils (Tt
and T2) on the receiverIront ana. You
must have the proper test equipment
to align these COils. You can' 00 II by
ear. and you can't a lign them by
watching the meter. In two words,
"tX>NT TOUCHI"

Without missing a heartbeat, I
went directly 10 the PA, located on the
bottom hall of the 509. You must re
move the bottom plate to get to the
PA. There are several screws you
mus t remove before you can get to
the bottom of the rig. Notice what

The first th ing to do is check for
loose plug-in boards. When Ten-Tee
originaIy installed the sockets lor the
plug-in modules they got a good
batch. Unless you constantly plug in
and remove a board, you won't see
the socket wear out. I've never seen
a bad sockel In a 509. sm, let's not
ignore what may be the obvious p~
rem. The plug- in boards also have
screws holding them in place. As I
said, it's very ra re to find a loose
module in a 509, but check ju st the
same.

The top hatf of the ArgOflaut 509
consists mostly 01 receiver boards
and the conlrol board. Looking down
inlo the rig, with the front panel direct·
Iy in lront of you, you win see the c0n

trol board on the right. On the left are
th e ganged tuned c ircuits for the
lront-end rece iver; the low-level AF
drivers for the Irar'l5mitter are right un
der the cage.

Fill ing en Argonaut 509

The Argonaut 509 is easy 10 wor1o;

on. You'. be Ilipping the 509 back and
lorth. 50 place something soft on your
~ surface 10 prtltect the case from
scratches. A heavy bath towel works
very well . Mosl 0 1 th e cas e pan s
CXlfTle apart 10 aIow you access to the
insides.

Low Power Operation

Start by removing the top case.
There are two screws on the back
holding the case lop to the back pan
el. Alter the screws have been re
rTlO'Ved the top seoes 011, A small mel
a! bracket holds the speaker to the
top case. Release the speaker by re
moving the screw holding the speak
er. The speaker will sli. be connected
10 the audio }Bck so be ca reful that
you don' puQthe wire either off of the
speaker or out 01 the jack. After you
remove the top, what you see Is Just
the top half of the 509: the bottom is
just about as full of modules.

Number 20 on your FeedbKll eard

"Under no circumstances should
you try to adjust the sealed coils

(T1 and T2) on the receiver front end. "

problem was not only on one band. I
tes ted the rig fo r t ransmit on all
bands. Again, the AF output meter
just barely inched up, telling me that
the transmitter was Indeed dead. all
to the testoeocn we went

..
• •• "' •• •

'" . "t "-:.-.:.t •" " .., • • •.. ..
• •

Micha81 Bryce WB8VGE
2225 Mayflower NW
MassilJon OH 44846

The Ten·Tee Argonaut 509
Several months ago I described a

home-brew classic, the Two-Fer. This
month we'll look at another classic
the Ten-Tee Argonaul 509.

Even Ihough this rad io Is slowly
showing its age, it continues to be
hean;! on a. ue bands. with the ex
ception of the WARe frequencies. It
has botl'! sse and the famous Ten
Tee aSK keying. making It 8 sought
after rig al hamfests.

One 01 !he local hams caned and
wed me if I coulcllook at his 509 be
cause it would not transmit. A" er a
lew minutes on the phone to make
sure that there we ren't any misplaced
wires o r connections, we made ar
rangements lor him to bring it over.

Since I have a 509 In my shack, I
simply swapped out Ihe plugs and
conneclors and replaced my rig with
his. Turning on the power and sett ing
the band switch to the proper positiOn
quickly proved thai the receiver was
very much alive and well . Several
more minutes of knob-twisting proved
thaI !he receiver WOO<ed on all bands.
So. switching over to the dummy
load, I turned the mode knob 10 tune
and adjusted the RF power conner.
Sure enough, Ihe outpul meter just
barety mov ed with Ihe gain con trol
fully clockwise. Yupl The Iransmitter
wa s dead . Just to make sure the



"If there is something special you would
like to see here in the 'QRP' column,

please drop me a note. "

and touch me case 01 the Iow-Ievel
driver transistor. Set the scope 10
measure 0.5 volts peak-~k.. Also,
set your scope to read onty RF and
not DC voltage. Flip the 509 10 trans
mil and slo wly increase the drive
control. You should see the AF volt
age on the case increase. II you
don't , that transistor or the stage
leedlng it Is bad.

The next step Is 10 leave the drive
conlrol where It Is and move your test
probe to the collector (case) of the PA
driver. You should see a large in
c rease Of signal. Now, adjust the
drive control and verily thai the Signal
n::re8S8S ot ceereese as you run the
conlrol though i1s range.

wtIat1 Four walls of RF into the dUm
my load. I still had no Ind iCation on
the 509's meier, though.

And thars where _ 11 pick up next
month, n linish the troubleshooting
and lell you where the problem Is and
how 10 l ix II.

If there is something special you
would like to see here in the "CAP"
column, please drop me a note. Per
haps we' ll d ig Into a subject you
would like to know more about. Who
knows, we bolh might leam some
thing when breaking newground.

QRPARCI

If you have been thinking of oper
ating Q RP and would like more inlOf-

Pholo B. TIle PA heat sink is shown diffJCtJy below the VFO compartment. NotictJ
the screw hok:ting the heat Sink down.

board deep down inside the receiv
er's lront end. Ir s not easy to get kI
Ihis requires a major lear-down to
accomplish. However, there is an
easy way to che<:k IOf proper opera
tion of lhe low-level driver.

You'll need either an osciltosoope
or an AF probe and VTVM (or high
Impedance VOM) . Sinc e both the
row-sever drive r and the PA driver

transetoes have their coIledOlS coo
nected 10 their cases, we can tell
il there Is any signal gain between
the two . You'll need to remove the
top 01 the receiver front end tuning
cage. Be carelul-you don't want to
break any of the slugs or damage any
of Ihe coils . The cage will 1111 righl
011 the top. Lay It aside lor sale
keeping. Now, lake your test probe

II you don't see an Increase be
tween the two traneetces. then either
the PA driver Is bad or something in
between the two is shot In my case, I
had plenty of gain in both stages but
slia no ouIptJ1 trom the RF PA, So. I
moved to the collector of the PA ilsel!.
Whoal Plenty 01 AF oomlng out of this
cr ilter. What I did ne xt should have
been done days eafller-l connected
up a waltmeler to the 509, flipped the
mode switch 10 lock, and guess

maUon about ORP and the OAP
AACt, you're n Iud<.. I've just finished
printing the new P R handout lot the
OAP AACt. You'll gel membership
forms, a sample aI T1I8 ORP Duarter
Iy, anet a short guide about the club
and ORP In general. II you would like
a oopy, all you have 10 do Is send me
(at the address al the beginning 01
this column) euner 52 lor poslage or
$2 worth 01 stamps and I'll send a PR
package your way. iii

•
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"1024 user voice mail system, works
li ke a voice BBS!

.. All featu~5 prompled by a ple.asant
female voice!

.. Siorage l imited o nly b y available hard
di sk space!

.. Communica tes with RC-8S1961850
usingbusyfda t.l li nes!

.. 100 event advance<! Kh..luler with real
vo ice clock/calendar!

.. B.lckg round u pl o.adldownload o f all
files via op tional modem!

.. Many other futures, too many 10 list he~!

The DVMSt1... il now avai labl e for S349!
Demo casset te and manuals a va ilab le!

DVMSI1+
Digital Voice Mail System

XPlRTJo;K t:tECTRONICS
53 U Ernest Road

Lockpor1. ~rw yon.. 14O'N
CpUlodoIy! (7 t 6) 434-JOOlI

ATTENTION ACC OWNERS!
AND ALL OTHER REPEATER

CONTROLLER OWNERSl

CALL US
TOOAYIl

In Packet Radio

P.O. Box 201407, Arlington, TX 76006
Orders Only 1-80o-GOT-2-HAM

Inquiries (817) 860-0978

En ter the excrnng
world of packet ra
dio today with How
To Get Started In
Packet Radio. Dave
Ingram, K4TWJ.
wrote th is be gi n
ner ' s guide t o
packet radio in an

easy-to-understand manner. It starts with
a non-technical description of packet ra
dio, followed by chapters thai inc lude
getting started, setting up your station,
networks, BBSs, portable and high-fre
quency operation and even a Packet Ra
dio Equipment Survey. There's also an
appendix that includes circui ts for inter
facing equipment. Join the most excit
ing and rapidly growing ana of ham
radio loday! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

~NARA
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12 volts. " you 'd like 10 use this new
Circuit for European sfandard VIdeo,
just use a 4 .000 MHz aystal.

I hope )'00 eniDY this unique ;en
erator. n you'd like 10 play wl h some
variationS of the gray-scale OlJIpul. try

moving the reset and voltage dlvkler
resretc rs 10 dlllerent divider outputs
(I. e. Instead of co nnecting them to
cuto ut pins 0 6·09 , fry conne cllng
lhem to 07-01 0). II

Parts list for Figure 2

10 pfcapacitor Oitj-Keyt P-4837

1.0 uF tarnlum Oi!j-Key' P2059
1.7 uF tantalum Oigi-Key' P2042
10 MEG Itlsistor Oigi-Key' 10MQ
Z.Zk Digi·Key# 2.2KQ
15k Digi-Key#15KQ
Z7k Digi-Key# 27KQ
56k Digi·Key# sese
1kpotentiometer DV·Key' 3386p·1 K
68 ohm D9-J(ey' 68Q

4.032 MHz crystal Digi-Key' X015
2N2222A transistor Digi-Kayi PN2222A
CD4060B Digi-Key' C04060BCN
78l OS 5-voI:
r&!1Jlator Digi-Kay' AN78lOS

P3I'l VB

A~te kil l\cluding the P.C. board is available lor
$15 ppd. from Elk1rooics, 12536 lR. n. FMiay OH
-45840; t8I: (419)-422-8206.

Ablank P.C. board is available for $3.50 plus $1 .50

shipping par orller from FAR Circuits, 18N640 Field
Court, Dundee Il 6011 8.

C1,C2

C3.'"
CS
R'
R2

R'
R4
RS
R.
R7
X,
0'
U,
U2

FIgUre 3 . PC board foil pallem and parts placefTl6nt for
ftle NTSC version of the gray -scale genera tor.

Vida<> O Ulp ..1
( 11 '1 )

15,750 kHZ (525 lines ol b'W video at
a 60 Hz lrame rate). Wheo using the
circuit shOW'n in FIgure " you ma y
have to adjust: yot.- TV sel's horizon 
tal hold to compensate lor the dner·
enlline frequency.

In orde r to generate a ncnzontar
lin e Ire quency o n 15 ,750 kHz , I
searched the catalogs lor an appro
priate (and cheap) crystal. I IlnaUy
found a 4.032 MHz crystal in the
Dlgl-Key cal alog .
By Incre as ing the
div ide rate by 4 .
you can now gen·
e rale an exact
NTSC oulpul. Also.
since 1 MHz crys
tals are qu ite ex
pens ive (about
$10), you save
quite a bil by using
the highe r cloc k
lrequen cy). See
Figure 2 f or Ihe
NTSC sf and ard
gray-scale ~cull . I
added a 5 vol reg
ulator to provide a
steady video level .
Ihe supply voltage
varies. The voltage
regulalor Is optional
as Ihe ci rculi wil l
work with a supply
vollage from 4 to

0..1 U2 in

Jc "LOI -!:
CI" +I - c.
1.0 "I ~ 1 1.0 "

"'It oh....

0 '
2N2 222A

II:::>

",.
Lu. 1
"'diu.1

NurnMr 21 on yo..- FMdbltk~

Ham Television

The NTSC Modtftca tion

Since this cl rcu it o rigi nally ap ·
peared In the Bmish Amateur Televi
sion Club's magaz03 CO-TV (issue

. 138, p. 34; and '145, p. 7-4-Agure
1 is ZL1 ABS' modified version) II was
designed for the European horizontal
line standa rd of 15,625 kHz (625
lines 01 VIdeo at a 50 Hz rale) . The
U .S . horizontal line frequenc y is

As Ihe cour se r Increments . a sreposo
output voltage Is generated , Ihanks
to the vonage divider network con
nected 10 outputs 04-06.

When the cou nter acllvales 0 7,
the cin:ull resels and repaal, the se
queooe. This reset signal essent ially
divides lhe 1 MHz dock lreqll80cy
down 10 the video horizontal 103 tra
quency of 15.625 kHz (European
standard). Keep In mind fhal we are
no! generaling vertical sync with this
generator, just a stepped voltage that
repeats at the horizontal ecan rale.
The end result Is a series 01 continu
ous vertica l bars that Increase In
brightness lrom left to right on your
monitor.

o. ,
13 ' 2

01 01 O'

.~O

,p .0.
o
•

"2.2 1(

~~u 16 V..
-'-"i':"0 c I(

=
• . 0 12 c s;
"' HI 11

Cl =~ : ~C2
10 p F 10pF

"AI Ide.ol V.I.. . . 11.51(:

Arv

Bill Bro wn WB8ELK
do 73 Magazine
70 Route 202 N orth
P9rertJorough NH 03458

Simple Gray-Scale
Generator

While a l Ihls ye a r's Daylon
Hamvenlion. I had the plea sure 10
meet with Mike Shellield ZL 1ASS
Irom Auckland. New Zealand . He
gave me a schematiC ol what nes 10
be the simplest and cheapest source
of video I've ever come across. Using
Jus' one CMOS logIc IC, this circuit
generates a beautiful gray-scale pat
lern which is perfect lor adJusl lng
monilOl'S and TV receiVers lor propel'

conn ast and gIVes you an lnellpen
sfve source 01 video lor your ATV
lransmitler. T~ gray·sca le generator
Is very compact and draws very Illtle
ClJrrent-1 used a 9-voh battery to
power my Circu• .

How ltWorkl

The heart 01 Ihe gray-scale gener·
ator Is a 14..M binary course- Ie wilh
an on-board osdllalor (see FIgUre 1).

gu e . onglnal gray sca le generator (European line standard). Modified by Mike Sheffl8ld ZL1ABS
from circuits appe8f1ng in CD-TV 1138, p.34 and 1145, P74.

FIgure 2. 11M $I"J1Ie VlIy-scaJt1 generatcx moc1tfl8d for NTSC U.S. vtdtJo output (hofiZorul frequency of
15,75() kHZ).
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Continued on page 90

PRO ·SET. For more in formallon,
contad Hail SOund Ltd.• Heil Drivfl.
Mllrissll IL 62257; (6 18) 295-3000,
Fax: (6 18) 295-3030. Or circle Read
e r Service No . 201 lo r tne SA· 1:
Reade r Service No . 202 lor th e
PRO-SET.

setlmicrophone make il parl lcularly
uselul l or munH)p contesUng and
OXpedllons. It has an adapler type
cable 10 fad llate dozens of connec
tor pinolAs lor vat10us rigs. Thenl are
th ree different PRO ·S ET mod els ,
with dtlerences In lhe type 01 micro
ph one elem ent us ed . The vinyl
earpad r ing mounl snaps Into the
headp iece l o r easy remov al f or

L--- - --------W-.-.-.-Io-g-0-,-,-.-P'-"-•...Jmenl. L_~~:::::~~~~~~~J
The headband Is full y
padded, With delent Slops for each
sid e. The unit Is light but extremety
rugged . The microphone boom is
llex lble and can be p lace d In just
aboUt any location , Of' can be folded
up 10f' Iravel lng and slorage.

The estimated relall price lor the
S A· l Is s a 9 .9 S; 51 3 4 .9 5 f or t he

The SA- l (near right ) from Hell
Sound, a new compad sound sys 
tem 'Of amal eur radio receivers, wKt
alow operators 10 hear weak signals,
sor1 out !he rare OX. and hear aooiO
qualify never before available 10 ra
dio amateu rs . The unit contains a
high quality 5 wan ampll ier and a 4"
broadband speaker working Inlo a
ported acouslic cavity. A var iable
equalizer Is buill Into the amplifier, at
lowing the operator 10 adjust the au

diO lor maximum articulation . The ex
lended response. added aniclen cy
and additional poYo'9I' outpul from lhe
S Ao' will lower your noise noce. in·
crease articulation and allow you to
copy siglals thai used 10 be impossl
b'e to hear.

The new PRO-SET (fa, r1ght ), Is
anolher entry from He' Sound's coo
llnulng line of products developed by
and for th a amateur rad io market.
The unique qua lilles of this head -

HElL SOUND LTD.

Compiled by Hope Currier

CIRCLE 1 ON READER SERVICE CARD

GET THE ATV BUG
New10 Watt
Transceiver
Only $499
Made in USA
Value + Quality
from over 25)'8ars
n ATV...W6ORG

Snow free line of sight OX Is 90 mltea . assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the tront
phono jacks. Add 70cm antenna, coax. 13.8 Vdc@
3 Amps, TV set and you're on the air- it's that easyl

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 0 101ON-ATV lor 100 Watts.
Hot GaAslet dowrccnverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7"' aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes,
verified in the latest Callbook or send COPy of new license.

Call or write now for our complete ATV catalog
inclUding downconverters. transmitters, linearamps,
and antennas tor the 400. 900 & 1200 MHz bands.
(818) 447-4565 ..........'30.... pol . VI.., lie, COD
p.e. ELECTRONICS T~(W60AG)
2522 Paxaon un. AtClidi. Cit i1007 libryann (W86YSS)

DESlptt
AWARD

1I1n

BRITISH

PULSAR and PULSAR Professional _
Ful leatured d igital logic simulators.
Allow you to test your Oasigns quickly and
in e _p en s i vely witho ut the ne ed fo r
sohisticale<l lest equipment.
PULSAR can detect the equivalent 01 a
picosecond glitch occurring once a week!
Oemo disc available.

EASY~ - For single sided and
mull~ayer boa rds to 1T'x1 r .
Phenomenally fast and eny 10 use.
Over 14.000 copies sold.
EASY~C Professional for boards up to
32" _ 3Z' at .001" reso lution, 16 layers.
Schematic capture and netlist exfract icn •
integrates seamlessly with PULSAR and
ANALYSER 11 1. Demo disc avail.lble.

Analo ue Simulation - from $195

PCB I Schematic CAD - from $195

.= .. _ - ___ _ .__ ANALYSER III and ANALYSER III Pro.
":""1 - '"\v-~ · - Powerful linear cirCUit simulators have fu ~
::1 \: .. :: graphical output, handle R's,L's ,C's. Bipolar
:h- ");' -- Trans. istors, FErs, Op-Amp's. Tapped
: "; f ! Transformers and Transmission Unea elc.:= .. ,;! Plots Il'Iput and Outp" Impedances. Gain,
__, ' I. , ~ _ Phaseand GroupOelay.Cove~ O,OO1 Hz to
~-1 v~ . • >10GHz. Demo disc ,1V,1i1able,
~ -. - - -.•- - - - - . ... ._.
For info', write, fax, call or use Inquiry #

Number One Systems Ltd. I
REF: 73, HARDING WAY, ST.IVES,
HUNTINGDON, CAMBS., ENGLAND, PE17 4WR.
Telephone: 01 1--44·480-461778 Fax: 011-44-480-494042
AMEX. VISA and MasterCard welcome.
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10 GHz band and neve an output power
01 10 watts, (See Ptloto a.)

Ano the r TWT menutectu rer i s
Thompson CSF EIac: troniCS. The unit
that I reve is a 6 GHz TWT very Simi lar
to the 10 GHz unit in that both power
supplies were made to operate on 24 or
48 volts and positive ground, The TWT
is external to the power supply. Again,
this is a 10 wall un it. The Thompson
model number Is TH -2 1543 RM (rack
mount). with a TH-3543 TWT lube. (See
Photo C.)

Caution: Please note that while the
ThOOllson and In power suppl ieS look
alike , \tIey are not interchangeable. All
tubes are keyed ditlerently. However.
tlley all have me same type 01 plug
mounted on tile end 01 their short cs
bles. Oonlle1 tJis cause you to make II
mistake and use the wrong power sup
ply With the wrong nee. II you try thiS
you are in tor QUite a d1MPpolntment
Tubes and power suppliH are all diller
ent and eecn requires Its own spetI8/ ar
rangement.

Part 01 the protllelTl lS Ihat each " be
requites s191Uy d1"erent voltages on el
ements 01 Ihe TWT l ube. A(jditionally,
some ollhe I1lbe elements etc not come
out on the same pins lor all tUbe types.
Tl'lis is to help prevent the wrong tcee
lrom being connected to the wrong pow.
er su pply. In most CBSes. Interlocks
wired in to the tUbe lOcket prev ent the
power supply from being activated, But,
according to Murphy's Law, it could be
devastating at the worst possible mo·
ment. 11 you see such ampl ifiers In the
surplUS market, make sure 01 what you
are buying. It might look all right con
nected up to the e_lemal tube, but CON
FIRM TH AT THE TUBE AN D POWER
SUPPLY ARE FADM THE SAME MAN
UFAC TURE R. I can 't Slress th aI
enough l See Figure 2 lor ttle DC power
supply co nnection s lor the units (Ie
scribedhere.

There are solid-state alternates 10
TWT ampliliers. These units can lake
tile shape 01 somem,ng Similar 10 the
sallllite~ lei' lt1at I da!oCflbed in the
Sep"'rrtJe r 1992 issue 01 73. There I de--

• •

Photo A. 10 watt fTT power SUPPlY and TWT aee.

~~iil .
_ ._ 1ft

..~.
• •~:::..- . .•••• •• •

lull output power.)
Many o ther manul acturers have

made similar amplilie~. l-k1,1les Aircratt
made a similar unit to Itte HP-49 t . but
these units are normal ly rated In the to
arld 20 walt level range. The TWT ern
pil liers that I am most lamiliar with are
the ITT PW5C11C lor the power supply,
anet the W3M C15C 10 walt TWT tube
lor 10 GHz. This unit Is somewl1at differ
ent; the power supply and tube are mee
pendant 01 each other and attach to
gether by a single roolli-cOnduclor hi(11
Vol tage cable. A IlItle terminology rnght
be In order here. II the TWT Unil Is sell·
conlained il is calleet an °amplil ier: II iI is
separate (le.; the "'be is separate from
the power supply), it is called Dy Its CO~
ponent part names even though it is st'
a~Ie arfC)1ifler in aI respects.,men
connected bgelller.

The ITT syslem lhat l use requires a
DC system \tlal is poSI tIVe g'Of.I'let. nega
tive 24 or 48 vatslol' operation. The ITT
UIll1S were made in fr9and so only scr
plus quantities 01 these ulWt. appear In
lIle US. Far more poputar. lIlougll. are
!he Colins Miaowa~e unil. whiCh came
fro m suceercscn. Texas. (No te: Th is
source does not enst today.) Collins
made lIl is unit lor me teleptlone Industry,
In whi<: h negative 24 and 48 volls Is
standard power.

rhave several 01meee wooong units,
and a couple rrore dead ones I rob lor
parts. Needless to say, this is the unit
that Kerry N61ZW and I use lor our 10
GHz statio ns. Origi nally, thIs un it was
macle to work in the commerc ial band 01
10.7 GHz 10 12.7 GHz . No re-adjust
ment Is needed to operate on 10.368
GHz. I expect a IIItIe degradatkln In oUI·
put power due to Ihe lower lrequency,
but lor the mosl part I Ignore it. (See
Photo r\.)

Anolher manulacturer 01 TWTs Is
Varian BectroniCs In San carlos, Galitor
nia. I have some 01 their Units. bUI no
schematic detail s.. They ate qurte SImilar
10 the ITT units (poSl1lYll 11Ound). but 00
no! reQuire inlemal changes fa DC input
voltage variaUOI'ls.. Both the Yanan and
lI1e lIT TWT ampIiliers operate on the

siglal generaten {1T'8X 0 <Bm) to higher
power leVell up to 1 watllor power ap

pIca'OI'l' .
Difterent generator, reqUll'8 wparall

TWT aflllhtiefl lor their respective tre
Q\lency ranges. Dnve power lor the TWT
to ~t luU ouTput power (01 1 wa ll) is 1
mW or 0 cf'lm. They will also wort "as
ilo In \tle FM arKl SSB ITJJOEI 01 opera
tion. The only mcomeenon Involved is
switching. That is because tne units
were inllnded to be manually SWilched
on and on by means 01toggle switcl\es_

Second questKln: Can the power en
put be pushed up illfs being used In an
intermittent dulY cycle? Power output
depends on a klt 01 things in TM ampU
sere. This type of amp is sell-contalneCl.
with the high voUage regulatlKl power
supply Inside the rack mount cabinet.
OuTput power depends on tube condillon
and ee pl'eCise Voltage (+1-1%) on each
particular element. Power can be in
ctea!l8d by making adjuslments to peak
operatiOn at a parecnar freqll8ncy v•.
broadband operation. I would not expect
10 gel In.ICh ~emen t (such al d0U
bling ootpul power). You rTi\1lt get 1-114
walt output at best I suggest you leeve
II alone ooless you want t) expel'lment
What "fOU get initially is about aI you will
ever get unless \tie power supply i. out
ot .. et ~ uslmen t. A small perce nt erto r
here can mean a Iatge rTicrowave p0w.

er ou!llUt error.
QUiltian three: Does anyone llave

dOCumenlabon or into on mx1ificabonl
tor the HP afTlltilter? On IIlI1 one I WI
nave 10 wart for help trom our reaetert.
rn keep my eyes open. Our local surplus
slore 'las severaJ 01 these amps lor 10
OHz, but no manuals o r even a
schematic. !t you choose to tinker with
lIle unit, be cautklUs because the power
supply lor any TWT ampliHer uses Volt
ages In the several KV range. True, the
current can be lo W, but the vo llage is
quite high and that is not only dangerous
but lelllai.

I hope lhis answers severa! ques
tions. As a matter 01 general interest,
these TWT afTll lifiers came in a sarles
01 unit. like \tie 49 1-e. The moetel489-A
wonts from 1 to 2 GHz, \t1e 493-A trom 4
10 8 GHz, and the 495-A trom 7 to 12.5
OHz. Each unit works on cUerent Ire·
Quency bands ltom 1 GHz to over 12
GHz. For a low priCe, these unita can
make a oooet miet-power ampl ~ ier unil
lor base operations. AI units in this se
nes are rated to 1 walt power ou tput.
(Note: Drive requirements 01 the TWT
are near 0 d6m'1 Mw. ITllW'lg II ci'tVlllI8
from a mix:er or Single-S1age lUTl*fier tor

M.lal
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C. L. Hou~/Ofl WS6/GP
san DJego M.fCroW!II'E' G"'up
6345 Badget" Lalre AlIS.
san (),ego C,A. 92119

TWT p _ AmplltMon

This rn:mtn I WIll cover 'D1e nlicrowave
ampliliers called "lWTs," or Traveling
Wave Tube ampliliers. TWTs are the
hi\111Xlwered a"llS that were use<! lor
the moonbounca cperancn s described
in las' rronttl'. coturm. The 10 wan units
that I present here are somewi1at lower
powe r than the 28 watt type used bV
Charles Suckling G3WOG, or the very
high-power TWT used by WA7CJO. In
either caw, the principles are the same
but the higher power units are more de
Slrable lor moonbouncB.

TWTs are the real holdouts lor vacuo
urn lubes In this age 01 solid-state de
Sign. The 10 wan TWTs (5 and 10 GHl)
in corrmertJal market use have been re
paced by SO~sla1l! desigls. However,
in surplus ttley are somewhat rare. The
very higl\-9Ower deViCes sliUl'Iave many
applications loday and are used lor
satellile r anamissiQn baltl on earth Ita
IOnS and '" space.

TI'Ii. monltl n look 1110 the Ie!lef 1I1e.
w1'IiCh II geltlng deeper due 10 the tact
llall have seemmost oC my bme recent
ly on jury duty-l 'W been on a case Iol'
about lYe monlhs. NeedleS!; t) say, VIIS

II taIong a tel on my amattll.l" raco ecw
ilIel. but I should begin to take up pro
)8CtS again in a lew weeks or so. Tl'oer8
are so many (litle rent projects that r want
e get iniO. but without aoequate bme I
can'l do tnem justICe. 1'1 get ba<;j( on the
ball Yery 1000: pease bear with me,

Th. HP-491C

Jim N5TSP is in \he process ot build
ing several slations lor 1296, 2304, and
3456 MHz, using Down Eas! Microwave
transverlert (check almost any issue 01
73 Magazine lor their advertisements).
Jim Writes that while he was in Southem
CaUlorni a he ran across a Hewlelt
Packard HP-49 1C TWT afTlllilier rated
at 1 wall output lor 2 to 4 GHz opera
tiOn.

He hU !l8Yeral qlJes~ons concerning
the HP amplilier. Firsl question; Do I
knOw 01 anyone using these amps on
23001 and 3456 MHz? WeI Jim, I CIO nol
personally know 01 anyone using Ihis
~ but lilA! 008S not preclude itlrom
'IlIOflcIlg well lor you in this applicauon. I
U5e SImi lar TWT am pliliers and they
IIIIQrk q... ...l The an'llMieI" you picked
up was onginaly in tended to Increase
the ou~ IlO'"r tram Hewlett Packard

Figure 1. 2 meter rifler and added COt.fJf"9~.
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On some rare OCC8MlflI I h8\le movect 8
GHz bricks to the 10 GHZ range, Dul
Ihat it slrelching the tuning 10 an ex·
treme. AI 8 GHZ unrts will nol tune IIat
lar, but some wit .

I find it's renee 10 retune, say, an 11
GHz brick 101M 10 GHz range. This al
moSl always works, except tor brcsen or
slriped or locked tuning screws In the lil
ter. making readjustment impossibje. To
retune almost any type Orick you have to
determine which nuer type you have,
Frequency Wesl has two types: one w. th
lOCk nuts on Allen scre~, and the other
With Allen scre~ on lOp (no lock nuts).
To tune the one w. th no lock nuts you
naye to remove the cIode rrultiplier t llBr
pcruon trom tne Drick top. T/'Ie lock
screws are on loP ancllhe luning SCJ'BW'S

are Inside the filler opposite "e SIde of
the RF OUlput connecter To make ad
justments on this type unit the filter is
reversed and placed back on lop 01the
bnCk In a somewhal unstable position.
The RF probe is placed back in the hole
lor RF awe to the filler multpl;er. Wl'lBn
II is instalJed Ihis way, access to lIle ad
jUst screws is very easy Wl'lBn Ifs com
plele, reposilion \t1e flIler back ~ i1s nor·
mal po5I l1On .

The adjustment procedure for the
Frequency West llnck flat has fle lock
nuts Is qllte easy. A. you haYe 10 do is
buikl a special tool lo reliB\le IrustrabOn.
Take a nul driver to IiI the locking nut
and drill a hole through tl'l8 Mndle 10 ac·
Cepl a small brass rod. To fhe end of the
brass rod drill a hole to III fhe Allen
screw on the adjustment screw. Use Ille
100110, in one motion, loosen the lock
nut and make adiuslme nls with lIle
brass rodIAllen wrench. These scre~

are unaer \t1e lOp blue laDel,
For the Calilomia MiCrowaye orick

the proeeOJre is SOI1'E wf1at the sarre as
for lhe Frequency West brick withouT
lOC k nuts. Unl or funel ely, Ir s a lillie
tougher. Tile protllem is ltTal part of tie
RF outpul connector MS to be IT(I¥ed in
order 10 reposition t/'le !ilter Dack on the
brick. ThiS enables you the loosen the
lop lock screws and galn access to the
Internal fil ter screws , all 01 which are
very small Ailen-heads. Adjusl the Ire·
quency in small inCrements.

As always, I will be glad 10 an
swer questions rela ted 10 Ihis and
other 10pieS. For a prompl response
ple ase send an SASE. 73, ChUC k
WB6IGP. •
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between sections Of the ft llBrs, This can
De a SlT'8I 2 CO 3 pF capad lor, or ever!
be a -GinYriek Capaci1or: By gimlTick
capacitor I mean we Joml a capacitor
cut 01 a shon piece 01 large diameter
wire that is directly 90Iaerad 10 one of
the llned crccrrs variable capacitor sol
der post and tile insulaled portion of this
Wi re Is Drought in close proximly 10 the
other coil. This, depending on cosmoo.
Will add the required coupling. See Fig
ure 1 for a brie' drawing cetau on the
adcled Inner COil COlJpling.

PauIK88CMW Wl'illlS lIlat I h8\le pr0
vided loIS 01 clelails on the Frequency
Wesl type o j Dlick osc.laton and cov
ered some ol ll'le mod! 10 lI1ese ode
tors. °00 you have any InlOtTTIBtion on
\t1e CIIWlOmia MICrowave Melts?' Paul
stales that he woulcl like lo gel some in
formation 0l'I modifying ll'Ie liners, He is
interested In luning these lilters tor !he
23 or tacm banos, Paul Is Interesled in
any Informalion on file retuning of this
type ot l ilter.

Well Paul, yes I have retuned these
filters, bul be assuredlt'leSB lillers do nol
move ysry lar lrom their or iginal Ire
Quency, The IoVier Itle brick Outpul fre
quency, I/'Ie less Ihe filter can be re
luned.. I use a rule of thulTtl lIlal says
most bricks can be retuned somelhll'lg
like 5% 01' \tie original fTequeflCy. Ir s oot
exacl , bul in most cases il wortos line,

•

•

•

Figure 2. DC TWT power supply connections.

loot box lui 01 RF power tranSislOrs al
an auction i3.J8 10 20 bucksl What IT'8de
me so fN strated was thal lIle mtlenaJ
was in With l ome junk fhat wenl for
peanuts anti I was the only one wno
kIlew the DeVices were In that auction
Iol I diel ITTf tlomlIwork, buf I cb'l't cover
the financing. I have 10 chalk lf1 is one up
to exoere nce. for It taught me a very
(expensive) valuable lesson. Oh well,
you can't win 'em el!,

'''ilbox
[)()rtinick N2LOJ states tIlat he con

structed two litterl. lhe altemate spaeecI
arr COil and ll'Ie \lBnable capacitor Nter
(MlB -Rners tor 2 Meters: -ADoYe IWlCl
Beyond: December 1992). -Although
DOtI'I Mers WOrk line ~ remD'iing Inle r·
mod during receive, I can'l tune up
tl'l8se fillers on transmil. I am using an
SWRlpower meter to adjust ena iune,
but il appears tne t lIl8 lillers on nanemt
are 'dead,' no power oul. I have tried tile
methods to tune llle ftlters as Described
in your article and have double<hecked
ITTf conneclions, but Sllft no luck.. Helpl·

or course I will help. I believe ttlat the
spaCWlQ or co. 1O-COiI coupling rf'9l1 be
too loose, meaning lhere's nol enough
coul*1g between Ci"CUits. As you state,
they tune just ftne on recei¥e so the t~

Iers are peakA'lg up In \t1e receive rnooe_
I suggesl you aaa a coupling capaCitor

...

•
• •

• •

•

Prtoto C. 10 wan Thorrpson CSF power supply Bnd TWT rube_

senbed converting a V4 watt soIicf-state
aJTI9 tom 14 GHz to lIl8 10 GHz ama
leur Dand. I suspect lila! there will be
ql.lte a lew oevcee sliTilar 10 this 1,I'lit,
for many rntterent fre quency bands,
snowrng up in the surplus manet in ee
flQl·t>OOsfanl future.

Military surplus stores sometimes
have some very gooa buys, bu t you'll
have to really look carelully. II you're
lucky you'll arrive just wilen Ille tNck Is
unloading and gel Ilrsl enot at il. I've
lound several soIie1-state a"l'llflElr5, exN
erong many oteremDanas ot eoeraeon.
To Clale, I have gathereG QUite a cosec
l ion of Deviees to Il ia cc eeeocnon of
conveners lor seveflll 01our l'T'icrDwaye
amateur banas.

I consider some 01 mese ampkliers
as pert ot ee Class ot narel-!l>flnd mate
rials I call "UNOBTANIW : WI!tl mlilary
manulacluring in 115 curren l stale ot Iran
silion, I believe net nere Will be lots 01
new surplUS metenet, Incluaing solid
stste amplil iers. vouve just get to keep
your eyes open ana keep a little cash
tuCked baCk in your wallet to take ael
vantage of the opportunlll8S wilen they
anse. n get ~1O solid-state amps next

""""Concerning \t1e walle!, I was severefy
bitten by bang S20 short on a C1eal quite
a tew years age. I donlll'lInk I will eYer
gel over il. I missed out on a 2<ubiC-



Your Tech Answer Man

trigger, say, on a particular variation in
a 100 mv signal that happens 10 be
riding on 12 volts DC, you would be
better olf using AC coupling a nd
blocking the 12 volts altogether. Some
scopes offer loW-pass and high-pass
filters on the AC coupling. They a re
very nice because they let you avoid
triggering on noise (with the lew-pees
filler) or tr igger on a high-frequency
component 01 the signal while ignoring
Its slower changes (with the hlgh-pass
Wter). Ultimate ly, you use whate ver
gfves you the view you need.

Some signals are so coo-pIex that _
Is impossilkl to trigger on them at an!
No matter what you do, Ihe t race
keeps jumping around. making mea
suremenls impossible. Digital pu lse
tra ins are notorio us lo r it. Some
scopes have a ho/ci off control which
sets a va riable l ime after trlggertng
during which the scope will not t rigger
again, even If the trace Is unrsneo.
Thts blocks some erroneous trigger
points, blJt II ohen ccesn't wont very
wen II there are lois of them within the
Signal. The solution is to use a sepa
rate comection to some other part 01
the Circuit wtliCh has a reliable Signal
lor triggering. Most scopes make it
possible by providing an external trig
ger jack and switch. Naturally, the sig
nal you pick to provide your trigger
must be synchronous with the one you
want to view or you11 just get a mess
on the scree n. Luckily, many devices
deliberately o r incidentally provide
such signals. In lact, the alignmenl ln
structo ns tor many kinds of gear teU
you where to lind them.

Faster-No, Stower
Once you 've got your wavelorm

lrozen on the screen, you can dedde
what 10 do with II. Here·s where the
sweep speed control comes into play.
Cali brated in T IME/OIV, this control
simply sels how long It takes lor the
beam to sweep across the screen. Set
It lasle r and the waveform stretches
out Set It slower and It all squeezes
together. Like the vertical amplitude
control, It has a variable knob which
must be set to Its calibrated position
lor the marked limes to be correct

The calibratiOn reters to the divi
SiOnS, Of boxes. on the graticule . If you
set the knob to2 msper division, II wi.
take 2 miltisecouds lor each box to be
swept Knowing that speed lets you do
rough Irequency measurements; just
divide 1 by the sweep speed. Ler s try
It You're looking at a sine wave which
repea ts every 2.5 boxes . (It really
doesn't malter which point on the
wave you pick as your stanlng point,
as long as you pick the same one IOf
the next cyc:te.) Your sweep speed is 2
msldiv. To lind the frequency in Hz,
Just mult iply 2 ms l imes 2 .5, wh ich
gives you 5 ms (the time pened 01
your waveform). Now, divide 1 over 5
ms, and you get 200 Hz. 01 course,
this method doesn't have the precision
or accuracy 01 a frecuency counter,
but it does allow you to figure out the
frequencies Of Intricate signals, Includ·
Ing those burled within other signals,
which is somethi ng no frequency
oountercan do.

Well, we're getting near the end 01
our OSCillOscope lour, but there's stll a
bit more and I've run out of space, so
we" have to fnst'l ~ next time. Until
then. 73 de KB1UM. III

by playing with the output channel's
vartable amp&!ude control until the ine
is as nat as it can be. 'Nhatever's left
Is the difference between the two sig
nats. not counting their gross ampli 
tude difference . Real CircuitS always
show some dilference signal, but you
can gel a pretty good Idea from its
size and shape whether It's reason
able or not.

Ir a Aboul TIme

I think we've covered tust about fN
erything vertical there is on an 06CiI1o
scope. Now we get to the fun part:
lime. AI first musing, II would seem 10
b e pretty simple. You setect you r
sweep speed and you're done, Iigtt?
Wei, you can do that and, otIen, it's all
thaI's needed. But, the re's lots more
and II's all pretty handy stull,

Pull the Trigger

Belore we get to all the neat things
you can do, we need to consider one
Interaction between the horIZontal and
ve rtical domains. In order lor you to
see a wavekmn, it must have one im
portant characteristic: It must repeat
Why? Because otherwise il would
flash by and be gone before you 'd
even notice it To be viSible, the beam
mUSI trace over Ihe same places on
the CRT over and over. Unless you
have some method 01 storage, such
as digital memory (which we'lI get to
laler), waveform repetition Is an abso
lute musl. (And, If yo u're looking at
two signals at once, they must be har
monically related or one 01 them will
be Just a blur.) In the case 01 a sine
wave. square wave or other simple
wave, the point of repetition is obvi
ous: once per cycle. But what about a
TV Sig'lal Of a d9tal pulse train? Such
a corrc:>Iex signal may have alt kinds 01
"cycles" within It and more than one
point which could be con sidered the
stan 01 repetitiOn. TV Is a good exam
ple because it has venical sync, hori
zontal sync, color sync, equali zing
pulses and more, all organl.<:ed into a
big, long train which truly repeats only
every other field! Finding the spot you
wanl takes a good unde rstanding of
the entire Signal. What's worse, de
pending on what you pick lo r your
starling point, whal you'll see can vary

""""""'"""It should be d ear that, even lor the
Simplest waveforms, Il ls necessary to
start the scope's trac e at the same
po int on the waveform lor eac h
sweep . So how do you pick any spot
to begin with? You use the scope's
trigger con trols. These consist of a
variable knob and a few buttons. The
knob vanes the voltage point at whld1
the tr igge r "grabs" the signal and
Slarts the sweep. Generally, it's an u....
calb rated control; you Just tum it until
the blur on the screen freezes. USual
ly. you can pull it out and reV'8rse lis
slope, wt*;h refers 10 whether it grabs
the waveform as it rises in voltage or
tens. Doing that lets you stan with a
different part 01 the wevetcrm, which
may be just what you need in a given
situation.

The buttons let you select how the
signal is coupled to the trigger circuit
ry. They function in much the same
way as the coupling buttons on the
venical chaMeis. With DC coupl ing,
you trigger on an absolule V'Ohage lev
el. Often. thaI's fltlfl . But, "you wanlto

just about ae many channels as you
want. Naturally, the cost goes up with
eecn additional channel. ARhough you
can buy qua druple-channel scopes,
they 8rtlf'1't common. In fact, there are
8- and 1S-ehannel scopes designed
tor digital work, but they cost two arms
and a leg. Besides, you (eally clon't
need something ~ke that anyway.

The most c:otrrnOl. kind of multiple
channel scope Is the dual-trace unit In
tact . the 50 MHz dlJaH race scope is a
staple of modem elect ronics selVicing.
Let's look at how to use one.

Michael J . Geier KB 1UM
eta 73 Magazine
70 Rotlte 202 North
P8Ierborough NH 03458

The Scope of Th ings
Last time, we were d iscuSSing the

Ins and ouls 01 osci lloscopes. Lars
continue where we left oft.

Double Vision

Why the heck would you want to
see more than one waveform at a
time? Well, as illums out, it's incredi
bly useful. The basic structure 01 elec
tronic devices Is such thai signals can
be viewed in a series 01 stages. Each
circuit stage does something 10 the
signall~ed to It and then leeds It to
the next stage. Some stages have
several inputs, several o utputs, or
both. BYt the point is that any given
stage changes the Signal in some way.
Perhaps it's a current amplifMll'. II so, it
makes the signal carry more current
so it can drtve a bigger load. Or, per
haps it's a mixer. Then, it takes two or
more Inpu t sIgnals and produce s a
composite output signal.

A multip le-channel scope lets you
see the input and outpu t 01 a stag e
at the sam e time. let's say you 're
looking at a voltage amplifier stage in
the distorted audio amplil ier 01 your
2 meier rig. The Signal goes in and is
~ to come out the same, only
bigger. right? So, you kX*. at the~
Signat and. sure enough, it looks like
audio. Then, you look at the output
signal and, yup, It lOOkS like bigge r
aud io. So, the stage must be OK,
right? Wa it a m inute. How do you
know that the output's a decent replica
01the InPlJt? Here's a great way: ceo
nect one channel of your scope to the
Input, one to the output. and then tum
the second channers senSitivity down
so that the waveforms are the same
Size on the screen. You should be able
to superimpose them and they should
look the same. It not. the radiO's stage
has significant ClStortion, whiCh is just
what you' re looking lorl (Actually,
there's an even better way to use a
dual-channe l scope to f ind such a
problem, and we'll get to it a li ll ie
later.)

Another vital use for multiple cnen
nels is observation of the time diner
ence between two signals. II, say, a
Circuit is supposed to delay a pulse by
15 microsecouds, how do you tel if it
really is worldng? By connecting one
channel to the input and one to the
output, you can actually measure the
time difference between them In lact,
alig nment 01 high-tech gadgets li ke
VCRs and digital tape recorders Is im
possible without such measurements.
And digital beasts like the frequency
synthesi.<:ers in your radios often yield
to such techniques, too. For that mat
ter, any kind of phase shift or lime de
lay can eas ily be seen and roughly
measured.

How Many?

I'd Rather Swltch

AlthotJgh some early dual-ehannel
scope s actually had tw o sepa rate
electron beams in their CRTs. that was
always ullconwnon, and It's unheard of
today. Today's scopes have Iwo
traces, but only one electron beam.
How do they do it? Just as you might
expect • • • they lake iU Thefe are two
ways: One, the fi rst trace Is drawn and
then the second, so last fIlat you can't
see it happening. Two, the trace rapid
ly switches back and lorth between
the two traces, drawing bits 01 each as
the beam sweeps bcnzontany across
the tube. The IIrst method is called an
alternate sweep, and Ihe second Is
called a chopped sweep.

Both methods work wett, but each
has advantages and disadvantages.
Altemate sweeping becomes visible
and annoying if the sweep speed is
slow enough; one trace disappears
wh ile the other one is being swept .
When using slow sweep speeds, the
chopped sweep gives a much better il
lusion 01 having two simultaneous
trace s. Chopped sweeping, however,
has the Umi lation that the chopping
frequenc y (the speed at wh ich the
beam JumPS back and lorth between
the traces) must be rnud'1 higher than
the l'w)rlzontal sweep speed "set!. or
you1 see the chopping as a senes 01
square waves, which, of course, is
what it really is . So, you use an alter
nate sweep at high sweep speeds.
Most dual-trace scopes lei you select
either method, but some do It auto
matically, dependi ng on the sweep
speed you choose.

There's one more way to see two
channels at the same time: mixed to
gethef1 Remember our diSCussion of
the distorted audio amp? Well, what if
we take the Input and output, connect
them toour channels and then mix the
chamels together? If we use tha verti
cal amplitUde controls to make them
the same si.<:e, they'll exaclty double,
light? That doesn't do us much good,
but whallf we invert one of the cha ....
nels? II you'll reca ll from les t month,
most scopes have a switch which lets
you do tnet on at least one channel.
Now. the signals should exactly cancel
each other out, leaving a straight line!
II they do, you know there's no distor
tion in the amplifier. If not. you can ac
tually see the distortion products with
out the original signal , because you've
canceled oul wtlat should be there!

It is possible 10 make scopes with Pretty neal huh? In practice, you do it
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We are happy to ptOVId6 Ham Help IiSlIngs free on a space available baSis. To make OOf job fHJsJ8r and to
ensure that your listing Is correct, please type orprint your request clea rty. double spaced, on B full S 112' x
'" sheet of paper. You may .lIsa upload B listing as E·mslf to Sysop, to the 73 BBS/Sp8cial Evt;lnfs Mas
sags ArB8 #11. (2400 baud, 8 data bits, no parity. 1 stop bit. (603) 924-9343). Use upper- and I0W6r-eaS8
letters where appropriate. Also. print numbelS caffJfully-a " for example, can be misread 8S the letters I
or t or eYen the number 7. Specifica lly tn6ntion that your message Is for the Ham Help Column. Please re
member to acJcnowledg8 responses to your t'9qIJests. 17Iank you toryour cooperation.

HAM HELP

My antennas (VHF and HF) are installed at lhe
top of a building, and 10 leed them I need 37 me
ters 01 coax cable. Presently there are two cables
oI lhin coax. I am loosing almost half of my power. I
warn 10 leed both antennas with only one coax
RGe and have a relay near the top 10 connect the
antenna In use; or, match both antennas with coax
cable. J need information on how 10 do this. Thank
you tor your help. DBwId Wahrsager PY1MV, Rua
Santa Clara, 431 - BJoco 2 - Apt. 402, Copaca
b6na. 22041-010 · RiO dB JaneifO. R.J.

NI.Wnber 24 on your Feedback card

Unemployed. newly licensed, caribbean Ham
seeking goodwill donation of ham equipment and
retaled Items. If It woncs 1'Q take it No lIems 100 big
or too small. I wiDmake mil"\Ol' repairs . Age and ex
temet appearance not a facto r. Jerry Aberdeen
J39DF, WestertuJN, St. David's, Grenada.

Needed: A pietoral guide and schematic lor a
Heath Kit Model HX-1681. I will pay for the copy
and postage. George ThBrien KB1AHX, 20 Metcalf
Ave., C6nterdaJe Rf 029 11. Tef. (401) 354-6514.

ITECH
ICOM Service Specialist

17 yeatS experience with /COM
wiN seMce most ICOM models

NOMINIMUM lABOR CHARGE!
MODS PERFORMED! FAST TURNAROUND!

Also service KOK and some Kenwood (call firsl)

ITECH
LewiSville West Ceoler
70 1 $ .I-35E. Suile 11 5

lewisville, TX 75067
NW comer oI 1-35E & Fox Av.

Phone: 2 14·219·1490 Fax; 214-21 901 687
Fred Palmer WASWZD Sea Palmer WBSOCY
ITECH also buys iooperatiVfJ /COM & KDK ham,

buSiness. marine or aviatiOn radios.

CIRCLE 295 ON READER SERVICE CARD

Wanled: Sony CRF 3201330 ; Panasonlc RF
9000; Philips 0 2999; zenith Tra nsoceanic, and
the relative Iiteralure lor each. Please advise re
garding conditions and prices. including air mail
costs. send to satJlno RNA, via ceslnaN80, 83042
ATRIPALDA, Avellino Ita ly.

Wanted; Service lntormaacn or source 'or same,
for automobile digital Instrum ent cneaers. Bill MoI
/enflawr N2FZ, 136 Cedar Ave. , Pitman NJ 08071.

Wanted: Manual or schematic fOt the Maverick
Dual Power HF Ampl ifier. II you ca n help locate
these nems. please call Jim Hassen KB3ANX,
(301) 422-1209.

Anent lon Hams: If you are using the Apple IIGS
Compuler for Packet, please write 10 me. Thank
you. William J. Kerr, Sr. KA2KAN, RD3 Box 371,
Everen PA 15537.

Sell your product in
73 Amateur Radio Today

Call Dan Harper
today . . .

1-800-274-7373

MOUSER'
ELECTRONICS

Sales & Stocking Locations Nltfonwide

Available Nowl

$149
Model DSP-9

LOW COST· $149~.

Reduce noise and interference
• AutomatiC noise filter for voice

Eliminate heterodynes
- Mulff-tone automatic notch nner

Factory assembled - high quality. ORDER TODAYI

Timewave Technology Inc,
2401 Pilot Knob Road, SI. Paul, MN 55120

612-452-5939 FAX 612-452-4571 VISNMC

Razor-sharp audio filters
• 1.8, 2.4 & 3.1 kHz voice bandpass
• 100. 200 & 500 Hz CW bandpass

Simultaneously reduce noise, kill beterodynes, and filter QRM. Digital
Signal Processing (DSP) technology provides unmatched performance in
reducing noise and interference. ~~6 connect between your radio and
loudspeaker. Enjoy cleaner, quieter and CWo Mooey-back guarantee!

Ask about our advanced model DSP·59 with over 300 filter combinations.
2401 Hwy 287 N.

Mansfield, TX 76063

CALL...
(800) 992-9943

~~ for your
FREE

CATALOG

ELE RONIC
COMPONENTS

Whether you order 1 part or
all 42,398...MOUSER stocks

and...ships same day!!

crRCLE &4 ON READER SERVICE CARD CIRCLE 154 ON READER SERVICE CARD
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13'NTERNATiONAL- -
ISRAEL

Ron Gang 4X,MK
Kibbutz Urim
D. Negev 85530
/sr.>eI
[The following are a few small

tidbitS from Ron. More win be pub
lished next month.-Amie] For the
first time. the "Open University" has
instituted a correspondence course
for the advanced amateur license
the Class "A:

Packet radio continues to grow
In popularity. 4X1MJ In Beer sneva
has made available kits for building
the Baycomm modem, which can
be put together lor a very low ccst.
With the freeware program, the PC
clone computer takes over the
functionS 01 a TNC so that the TNC,
an often hard-teHlnd and expensive
commodity, Is not needed. In the
Beer sneva area, thankS to Can
ny's efforts, quite a few new, young
hams have been seen on the paCk
et 4XNet.

Congratulations are due to Shlo
mo 4X6lM, who has completed his
first year 01 editing HAGA L, th e
IARC magazine. He instituted many
changes in the magazine, making It
bimonthly and chock-full of techni
cal articles, ham news. and more.
The printing and graphics, coupled
with the contents, have put the
magazine in the first Une of the ham
publications in the world.

The Holyland Certificate Grid
Square collecting has become a
serious mania t Those desirous of
the squares should check the fol 
lowing frequencieS: 14265 daily at
1300 UTC, as well as 21.320 and
26.565. Many mobiles are active,
putting the rarer squares on the air,
and interest is running high. satur
days on 7.050 MHz, there's great
adivity with the locals getting in on
the fun. Fo r further info on the
award, check the back issues 01
this newsletter.

MONACO

Daniel Plett 3A2LZ
B.P. 349
MC98007
.....co
3A • . . JN33RA • .• 44 degrees

44 minutes North, 7 degrees 25
minutes East . . • Monte carlo .. .
These are all representative of the
Principality 01 Monaco. Famous for
ils casinos and Images of royally
and richness, Monaco is also well
known by amateur radio operators
as one of the smallest and most
rare countries to cootad. Monaco Is
indeed QUite smaR, one square mile
to be exact. However, within this
small area, there are about 50 It
censed amateur radio operators.

The Association des Radio--Ama
teurs de Monaco (ARM) is the na
tional society and has 29 merrbers.
The society's meeting place is open
each saturday lor members to pick
up or send aSls Ihrough the bu
reau. check out recent magazines

Continued onpage 82

1979. Periods of activity have been
severely limited this winter by lew
openings and there hasn't been a
lot of rare CX since last year's be
nanza, when II seemed like we had
new countries c:oming along every
week, giving us more and more 01
that elusive Honor Roll status. I am
one of the lucky ones! Hav ing
worked D, ET, FO. HK", 5"1,
VP8, XE4, VA, ZA, 71CENVO, and
150 in the last 15 months, I have
finally achieved Honor Roll status
after 13 years of operating.

Fernando Nacedo Pinto, known
when active a few years ago as
CR9AI(, is in the process of "tOld
ing his tent" in Macau to return to
Portugat and retire, finally. He had
planned to reave in December, and
we managed to see him at the
ElARCS Annual Dinner. A few
days later a lareweD party was held
at the Yacht Club for his many
trteoos trom the many interests in
which he participated, trom molor
racing to yachting to amateur radio.
He is a fine example of someone
who gave a lot to the hobby. Any
ham was welcome in his home in
Macau, and I remember doing two
expeditions from wFem's· house In
the early '60s.

After nearty three years 01 nego
tiat ion and cooperation between
the Telecommunications Authority
and Ihe amateur clubs in Hong
Kong , we have just been advised
that the New Amateur Radio LI
cense will be issued in the very
near future, having been approved
by the Executive Council last De
cember. Considerable improve
ments, trom the po int of view 01
amateurs, have been introduced
and many 01 the previous restnc
nons imposed have been relaxed.
This is nol the place to enumerate
them all. Suffice it 10 say, I think we
should be grateful to all Ihe people
who got themselves involved in this
exercise and say "thank you one
and an: A new aedit-card-slze op
erator's license wiD atso be issued
this year. This should overcome
the difficulty of being stopped by
the police when operating a hand
ie-tafkie on the street or if you have
amateur radio in the car.

For those of you whO are inler
ested in visiting amateur radio fes
tivals or expeditions (by whatever
name) but cannot make it 10 the
world 's biggest, Cayton in Ohio,
USA, I would like to draw your at
tention to the secon d biggest ,
which takes place each year in
Tokyo Harumi district during the
last weekend in August I allended
this fe stival once, in 1988 , and
thoJ'OU!1lIy enjoyed it. We hope this
year to have a group of Hong Kong
amateurs to attend and it we can
gel a sizable group together, I am
sure that we can get some interest
in our vi sit from the JARl. who
could probably lay on a party or
two. II you want any further inlor
mation about it, please give me a
call at 887-6366.

begun assigning a ~UN" series 01
calls In several oblasts. This will
continue throughout this year and
all the ·UL~ series will be replaced.
UL7 '" UN7, RL7 = UN9, & UL8 :::
UNa. Kazakhstan is getting UN,
ua, and UP callsigns. UL calls will
go to UZbekistan.

Please make note of this inter
manon as more confusion will in
evitably 10110'1'1'. I anticipate some
serious frustration. 73 de Ed NT2X.

Swed en From the Sverioes
Sindareamat6rer (SSA) Awards
Program: The SSA sponsors four
different awards: Wol1<ed All Swe
den Award (WASAl, Heard All
Sweden Award (HASAl, Swedish
locator Award (SLA), and the Field
Award. Both the WASA and HASA
have classes and groups lor HF,
144 MHz, 432 MHz, 1296 MHz,
and satelilte. The SLA will be Is
sued to licensed radio amateurs for
verified contacts made with the
various Maidenhead locato r
squares In Sweden. All radio bands
may be used and endorsements
can be obtai ned for ind iv id ua l
bands and modes . The Fie ld
Award will be issued to liCensed ra
dio amateurs lor verified contacts
with fields, as ceunec by the Maid
enhead locator system. Endorse
ments will not be issued.

For turtner inlormation contact
5veriges saneareemeterer. Ost
mal1<sgatan 43, $-123 42 Farsta,
Sweden.

Ukraine Downloaded from pack·
er. UB5LCV @ N8GTC.#CIN.
IN.USA: The first Ukrainian Inter
national Hamfest, under the mono
"'WhO Is UB5T will be held 21·22
August in xnerxcv, The hamfest
will include a Ukrainian Amateur
Radio league (UARL) presenta
tion, DXpedition reports, awards,
contest inlormation, a sHoe show,
VCR tapes, and great QJlturaJ pro
grams. Open forums will give ev
eryone an opportunity to l ind out
who we are.

Further information can be ob
tained from: Igor L. Zeldin
UB5lCV, PO Box 4806, 310103
Kharkow, Ukraine; or, lor those
with packel: UBSLCV @ UB5LMJ.
KHA.UKR.EU.

AmieJohnSOfl NIBAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

This is another busy month with
tots of great information. I'm sure
that you would rathe, read about
what is happening around the
world rather than have me ask you
to get involved. Instead, I will let
our hambassadofs tell you how
they and others got inVOlved.

We are lucky to have another
ham step forward to let us know
what is happening in his country.
David Plett 3A2LZ has 'IOIunteerecl
to keep us up-to-date on the hap
penings in the Principality of Mona·
co. I'm sure tha t you will enjoy his
first 01 many submissions. 73
Arnie N1BAC.

Roundup

A us tralia Downloaded from
packet, WStO 0 WfEHD: IARU
Region 3 Chairman David Rankin
9V1RH reports that Ron Hender
son VKIRH, President 01 the Wire
less Insti tute of Australia (WIA),
has become a Silent Key. Ron died
01 cancer on Apri l 26. He was an
active operator and a good leader
in adrTinistrative matters. His pass
iog Is moumed by amateurs world
wide, with condolences to his fami
ly, the WIA, and his many friends
around the world.

Bangladesh From the
Bangladesh Amateur Radio
League (BARL) Bulletin: Finally,
amateu r radio activities from
Bangladeshi S21A, Sail Shah id,
the first licensed amateur radio sta
tion from Banglade sh, has now
been on the air for more than six
months and during that time he has
made more than 5,000 contads an
over the world. sait Is active on 10,
15,20, and 40 meters on VOice and
d9taJ modes, including RTTY, AM
TOR, and packel. Saif is also the
president of BARL

521B, Nizam, is also regularly
heard on 20 meters. He wo rks
mainly between 1300 and 1600
UTC on SSB and has made over
1,000 csos.

The BARl r egUlar monthly
meetings, the fi rst Wednesday of
the month, are becoming more and HONG KONG
more popular. These monthly open Phil Weaver VS6CT
forums are open to anyone who is A8t 39C Two Parlr Towers
interested in amateur rad io and t Kings Road
electronics. Hong Kong

Further informalion about BARl Spring has arrived W1 Hong Kong
can be requested from BARl, GPO atter one of the coolest periods I
Box 3512, Dhaka, Bangladesh. can remember in 19 years here. It

Kazakhsta n Downloaded from has also been one of the most dis-
packet, WB2DHY 0 KC2FD: Be- appointing periods of propagation
ginning March 1, 1993, new call- that we have had since I lirst start-
signs are being issued. They have ed operating amateur radio here in
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Bold LIItiogs Are 73'. New Adwrlisets
This Month.
•Advertisers who have contribuled to !he
NationalAdvisofy Committee (NIAC).

"The beginner's guide to the exciting
world of amateur radio. "

'''''''''

MC__

AOORESS

Chock _ _

&dio FllIt is packed full of
information to help you get more fun

lJUl of amateur radio. BasIC "bow-to" anicles
will get you up and running on packet, ATV, RTIY,

DXing, and the dozen... of other activities lhal make amateur radio
such a great hobby. You 'll gel equipment reviews geared toward the
newcomer . We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun
and exching way . You ' ll find it all, and more, in the pages ofRadio Fun.

Don't wail another minule . Subscribe today for only $12.97 for one
year. That's 12 issues of the only ham radio magazine lhat is geared
especially for the newcomer, or any ham who wants 10 gel ITIOre fun and
excitement out of amateur radio-Radio FllIt !

12 issues for only $12.97

1-800-257-2346
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73 INTERNATIONAL
Ccntinued from page80

from other countries. or just catch
up on the latest news.

Here are a few bits of informa·
tion to help you learn rn::>re about
some of the distinctions of amateur
radio in Monaco. AI 3Al callslgns
are VHF on ly. no-ecce licenses.
3A2 callsigns are tor stations with
full operating privi leges. Probably
the two major differences in Mona
co are that there are no 6 meier
pf'lvIfeges at all, and lhal the legal
limit lor all stations is 100 watts.
Due to space restrictions, most eta
tions have limited antennas too.

Co mments and inquirie s are
welcome. We look forward to chat
ting with you on the air.

OKINAWA
David Cowhig 7J6CSawA1LBP
AmConNaha
FBU PSC 556, Box 840
FPO AP 96372-0B40
The coming 01 New Year 1993

brought New Year's g reetings last
ing throughout the month 01 Jan
uary on the Japanese ham bands.
Akemashite omecIelo gozaimasu! If
you plan 10 visit Japan, be sure to
wme the International Secttcn,
JARl, Sugamo 1·14·2, Toshima-

ku . Tokyo 170 Japan, about two
months before you go tor an appli
ca lion form. Once JARL receives
yOU' applicabon, they will translate
it into Japanese ard send It on to
the Japanese lelecomroonications
authorities. Your license will be
ready in about two wee ks . The
JAAL does a 17eat job helping lor
eign hams who come to Japan.
The J apanese use the 144-146
MHz band largely for FM simplex
and packet (in Ilanji characters and
kana as well as alphanumeric char
acters) wIlile repeaters (all-tone ec
cess-here in Okinawa moslly 88.5
Hz) are found on the 430-440 MHz
band . You may need to mod ify
you r -mece for the US market
handie-ta lkie to transmit in this
range by cutting the right wire (and
not the wrong wire, like I did).

In Oki na wa, wh ere Japan's
spring begins, spring is starting its
long northward trek towards snow
bound Hokkaido. Nago in northern
Okinawa Is now celebrating Its an
nual CherTY Blossom Festival. Five
Japanese professional baseball
teams as well as two others from
Korea and Taiwan began spring
training in earty February.

During our two-week.long cnr
nese New Year's visit to my wile's
family at Bamboo Mountain
(Chushan) in central Taiwan. I visit·

ed ham operator J an Yigong
8VSBR in his ham radio sto re in
nearby Douliu. Mr. Jan's five-bay 2
meter antenna makes his down
town ham store hard to miss. Mr.
Jan told me that the lower ese Umit
tor hams is 18, that the ham exam
Is given only once a year, and that
since th ere is on ly one class of
ham license, passing the exam
(wh ich includes an English lan
guage testn is difficult. I told Mr.
Jan about the US multiple-grade
ham radio licensing system In the
USA and about the Springfield Es
tales Amateur Radio Club started
by Keith and Luke K04IQ Ward in
Springfie ld. Virginia, to show how
young people can playa big role In
ham radio [See the ARAL Educa·
non WorKshop Proceedings 1991
for the story of this club]. Mr. Jan
would like to see these things for
Taiwan, too, but revising the Tai
wan ham regulations will have to
wai t until the Taiwan radio wcrtc
settles clown.

Taiwan hams have had permis
sion to set up repeaters since Jan
uary 1, 1993. Although Taiwan
hams have the 2 meier assignment
of 144· 146 MHz, they cannot use
Itle lower 500 kHz of the band uotil
the police mov e ctt it, perhaps
sometime during 1993. There are
college ham clubs in Taiwan at

Chenggong University and at te
inghua University in Hsmcnu. Mr.
Jan explained to me met In Taiwan,
hams (numbering about 2,000) are
called huotul (hams), whi le their
unlicensed brethren. the 300,000
o r so xiangchangzu (sausage
tribe), wander at will through vari
ous trequences (they like 141 MHz
best), in and out of the ham bands.
Ham radio equ ipment Is free ly
available and affordable in Taiwan
so hams end up being much In the
minority on the VHF and UHF ham
bands. The HF ham bands are, in
practice as well as theory, mostly
reserved lor ham s. Fishing boats
from Taiwan and southem Asia are
otten heard on 27·29 MHz.

Th e Taiwan es e have been
allowed to use radio transmitters
only since martial law ended three
years ago . Belore then the only
radio rule was that you were abso
lutely not allowed to transmit o r
possess a radio t ransmitter. The
opening up of radio makes neces
sary a complex set of regulations
which are not yet In place, although
the Legislative Yuan of the ROC
Taiwan govemment will probably
make some progress on this dur
ing 1993. Taiwan hams regularly
contact and visit in person their
ham friends In the Chinese mal~

land III

WARRANTY SERVICE CENTER fOR:
ICOM. KENWOOD. YAESU

FOR SEVlCE INFORMAT1OH CAll
(812) 422-0252

MONOAY _FRIOAY

TERMS:
Pl'iu l 00 NOllncl.dt Shlppl"1l _
Pricr .nd An il.blily Subj'rt to

Chingr Without Notici
Mill! Ofde~ Shipped Thl Saml Dey

COO', Welcome

t
HAM STATION

SEND A SELf ADDR ESSED STAMPED
(2 STAMPS) ENVELOPE (SASE) FOR
EW ANO USED EOUIPMENT SHEETS.

P.O. Box 6522
220 N, Fulton Avenue

Evansville, IN 4IT19-0522
Store Hours

MON-FAI: BAM· 5PM
SAT: gAM - 3PM
CENTAAL TIMEFT-212RH,2 Meier

FT-712RH,440MHz
FT-7400H, 440 MHz
FT-912RH, 1.2 GHz
FT-6200, 44011 .2G Hz

FT-2400
2 Meier Mobile

FT-l000
FT-767GX

FT-747

FT-5200
2 Meler/440 Mobile

YAESU

FT-416
New 2 Meter

FT-816, 440 MHz

FT-530
New 2M!440

FT-411E, 2 Meier
FT-811E,440MHz
FT-911E,1.2GHz
FT-415, 2 Meier
FT-815,440MHz
FT-26, 2 Meter
FT·76, 440 MHz
FT-23R, 2 Meier
FT·33, 220 MHz
FT-470, 2M!440MHz
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82 73 Amateur Radio Today. July, 1993



SPECIAL EviNii F
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Ham Doings Around the World

Listings are free of charge as space permits. Please send us your Special EIftHJt
two months kI advance 01 the issue you want it /0 appear in. For example, if)'OO
want it to appear in theJanuary esee, _ should teceNe it by o:tocer3'.Provide
a dear. concise SUImlafy 01 the fJssetltiaJ details about yourSpecial EwmL Check
Special E~ts File AIN , ff on our 8SS (~92"9343). for iSlings Itlat wsre
bo lale to get no publication.

JUlY 10

OAK CREE K, WI The South Milwau
kee ARC will hold its 23rd annual
"SWAPFESr al Air....can Legion Post
'434, 9327 Sou1tl Shepard Ave~ from 7
/\M-2 PM. Talk·1n on 146..580 MHz FM
simplex and mosl local rptr; Iraq. For
details and a map, contact The South
Milwauk.ee ARC, P.O. Box 102, South
Milwauk.ee WI 53172.0 102. Tel. (4 14)
762·3235, ext. 58.
PETOSKEY, Ml The Straits Area ARC
Swap & Shop wil l be held at Emmet
County Fairgrounds from 8 AM-' PM.
VE exams at 10 AM. CaUHarry Leiber
N80IV, (616) 347-6610.
SALISBURY, Ne The North Carolina
Chapler 01 the Trip le States RAG will
sponsor a Flrecrackef Hamlest al Salis
bury Civic center Irom 9 AM-4 PM.
W5YI-Vec Exams (pre-register with
Form 610, copy of ieense and $5.60 10
Isabell Leaford. P.O. Box 826, CooJe..
mee NC 27014) . Talk- in on
146.9851.625. ceoreet Walter Bastow
N4KVF, 3045 High Roc* Rd., Gold Hi'
NC28071.
SUMMERVILLE (CHARLESTON), SC
The Tr ldenl ARC will sponsor
CHARlESTON II • Summer HAMFE$T
& Computer Expo al the Chal1eston Ex-

change ClUb Fairgrounds lrom 0830
1430 hrs . True-Auction at 1450 hrs .
Talk-in on 14727+, 146.52.. Forno. caD
Sc:on WB3EFS, (803) 572·9459. To pre
~ter, cal Gon:1on N4JNU, (803) 85'
2'65. Vendors contact Bubba N4CII.
(803) 82''''00. M:lress all J1quiries m
Charles/on II, do TARC, P.O. 80x 73.
Summerville SC 29484.

JULY 11

AUGUSTA, NJ The Sussex County
ARC will 8ponsor "SCARC '93" at the
Sussex County Fairgrounds, Plains Rd.,
on Rle. 206. Doors open al8 AM. Talk
in on 147.901.30 , 222.901224.50, and
146.52. Contact Don S /ick/e K20X, 185
Weldon Rd., Lake Hopa tcong NJ
07849. Tei. (20 ') 663-0677.
BOWLI NG GREEN, OH The Wood
County ARC will be ceIeOra~g its 28th
amual Hamlesllrom 8 AM-1 PM. al lhe
Wood County Fairgrounds. VE Exams.
Talk- In on 147.18/.78. Contact
W.C.A.R.C., P.O. Box 534, Bowling
Gr66fl OH 43402 Tel (4 19) 352-0856.
BREWSTER, NY P.E.A.R.L , the Put
nam Emergency arK! Amaleur Rptr.
League, will sponsor men annual
-pfARLFEST"' Hamlest and F1eamal1lBl
at Brewsl. ~.gh School on Foggintown

Ftd.. , from 8 AM-2 PM. VE Exams. Talk·
... on KG10 rptrl145.130 -600. Coolact
Shirley Dahlgren N2SKP (9 ' 4) 736
oru.
PITTSBURGH, PA The 81h annual
Hamlesl sponsored by the North Hils
ARC, win be held from 8 AM-3 PM al
!he NorItlland Public Lbrary, 300 Cum
berland Rei. Talk-ln on 147.09, the North
Hills ARC Rplr. Gel detaus Irom Don
Jackson N3LAZ, 8 Dale Ave., BtlldfOfd
Woods PA 15015. Tel. (412) 935-3343.

JULY 16-18

EAST GLACIER. WT The Glacier-Wa
lerton Internar l Hamlest will be held at
Three Forks Campground, 16 miles
west 01 East Glacier Park, on Highway
n . ve Exams. Cootacl George smith
KC7OD, 1822 14th Ave. South, Gr8at
Falls AfT59405. Tel. (406) 452-5958.

JULY 17

WELLINGTON, OH "NOARSFESr
(sponsored by the Northern Ohio ARS)
will be heIcI at the lorain County Fair
grounds on Roule 18. begilVling at 8
AM. Conlacl Dee Dee CltJman 1V\8VTS.
4122 Bush Ave., Cleveland OH "'09.
Tei. (216) 398 asss between 6 PM and
11 PM ES T weekdays; anyl ime on-_.

JULY 1.

CAMBRIDGE, AlA A TAILGATE eec
Ironies, compuler arK! amaleur radio
FLEA MARKET wi. be CO'spollSOled by
the MIT Electronics Research Soc., the
MIT Radio Soc., and the Harvard WIr8
less Club, from 9 AM-2 PM at Albany
and Main 5 1. Talk- in on 146.52 and
449.7251444.725 - pt 2A W1XMIR. C0n
tact Steve Finberg W IGSL, P.O, 80x
82 MIT BR, CamlXic1gfJ AM 02139. TBI.
(617)253-3776.
VAN WEAT, OH The Van Wert ARC
will hold their "Hamresl 93" al lhe Van
Werl Cou nty Fa irgrou nds (US 127
South) from 8 AM-4 PM. For VE Exams,
contact Bob High KABJAF, 12838 Tom
linson Rd., Rockford OM 45882; (419)
795-5763, (deadline July 10Ih) . For
Hamresl dela ils , call Jack WD8MLV,
(4 ' 9) 495--2209, l>efore 5 PM; or Bob
WD8LPy, (4 19) 238-1877, aftet' 5 PM.
Talk-in on 146.850
WASHINGTON, MO The Zero BeaIetS
ARC wiI hold its 31st amuaI HamJes1 al
!he Bernie H. Hitlerman Part (WastWig
Ion Fairgrounds) from 6 AM-3 PM. VE
exams at 10 AM. Contact Ed SouIhiiIl
WDOELL, P.O. Box 24, Dutzow MO
63342. Tel. (314) 459-658', or (314)
239-006(). Talk..... on 1472"0+ rptr.

Artsci ino.
P,O. Box 1848

Burbank, CA 91507
(818) 843-4080

Fax (818) 846-2298

Add$t.OO
~1O.1

..... USA

Radiorrech Modifications
5A&5B

Expanded RXITX Modifica tions & alignment con/rots

Vol 5A for Kenwood, leom & Scanners
Vol 58 for Alineo, Standard, Yaesu,

C8's & others$19,95 each

Amateur HamBook $14.95
Amateur useful informat ion in a

handy reference book.
Band AIocatiOnS, Morse code, a signal$, Phonetics
tables, 5WR Grafts. Log book. LaIlLon. 1aOIe, WAS
worksheets. Anlerna consttUclion, Coax tables and
cal ecb's, PI.~~ tables, & more.

"""so....,.
•=mm

Lost Users Manuals $19,95
Alinea, Kenwood, ICOM, Yae5U

VHF/UHF rad ios &
Uniden Scanners

Replacement operating/owner manuals lor
VHF & UHF Moblle and Hand-held radios.

Replaces the Slock owner manuals.
All in one volume

.... u .
Lost Users

Manuals

0·:
080o 0

•

"".. ~~~~~ .....
RadlolTech

: Modificati ons
l!

".o
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New Amateur Publications
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JULY 24

GOWANDA, NY The 4th annual Swap
'N Shop. presented by the Tli-County
ARS. wli be held at Goowanda FJem3ns
Grounds, Sand Hil (At 62), begiMing
al7 AM. Talk-in on 146.745 rpll". C0n
tact Andy K21SN, (716) 532-2250; or
Tom KD2EG, (716) 532-5743.
LANCASTER. PA A Computer & aee
tJonics Show will be sponsored by the
Red Rose Repealer Assn., lrom 9 AM-3
PM, at McCaskey High School. Talk-in
on 147.01 5/.615. Contact Wade Mack
ey. 5 Sunrise Terrac6, Millersvll/6 PA
17551. Tel. (717)872-5328.

JULY 24-25

MANCHESTER, NH The New England
Div. Convention wil l be sponsored by
the New Hampshire ARA, and wial be
held al The Center 01 New Hampshire
Conference Center, Irom 8 AM4:30
PM. Walk-In VE Exams. Talk· ln on
146.85- (wide area) . 147.255+ and
223.9 (local). Contacl N6w Hamp
shire ARA, P.O. Box 573 , D6rry NH
0303B.
WOODLAND PARK, CO The Mountain
ARC wi ll ho ld Its 12th annual
SwapteslfCampout In the Colorado
Rockies at Red Rocks Campground in
the Pike Nal'l Forest (4 miles north 01
the city center on Hwy. 67). Campers:
Advance reservations are a must. Talk
il on 146.82 rptr. Get details from Bob.
(719) 687-9025; or Fred Of Patty. (719)
687-9727. FOI tes6rvat ions or inlo
sheet write MARC, Box 1012, Wood
land Parle 0080863-1012.

JULY 25

BAlTlMORE, MD The Baltimore Racio
Amateur TeleVision Soc. (BRATS) will
hold Its annual Maryland Hamlest and
Compulef Fesl al the Timonium Fair·
grounds. VE Exams wi! be giYen at 10
AM only. Pre-registla tion is requiled.
cal Les McClure W3GXT, (410) 833
8667 10 pre-register. Talk·in on 147.03
and 22 4.96 MHz rptrs . For Inlo call
(410) 4$7-4634, or write: BRATS Ham
fest, P.O. Box 59 15, Bal/imor6 1010
2 1208.

JUlY3~1

MANISTIOUE, MI The "93" U.P. Ham
last will be hald at the Schoolc raft
County Fair Building, Sat., July 31st, 6
AM-5 PM. There will be a FISh Fry Fri.
night. ConIaCt Debra K. Baft>n WB8IBT,
6V6S.• (906) 34 1-5694; or wrne
M.ARA. P.O. Box 144, loIanisliqcJe loll
4985<.

JUlY»AUG 1

REGINA, SASKATCHEWAN. CANADA
l uthel College at Ih6 University 01
Regina Campus wil l be the stage lor
"Regina Hamlesl '93," sponsored by the
Regina ARA. Address Inquiries to: Lyle
Hopwood VE5HL, O VESAGA SK.CAN.
NOAM, 4530 era Ave.. Regina
saskatchewan S4S OEB, Canada.

AUG 1
SUGAR GROVE, Il The Fox RIver Ra
dio League wi ll hold a Haml esl at
W8ubon9ee Community COllege slalting
al 8 AM. VE Exams at 10 AM. Ta"-in on
144.87/145 .47. contact Bill SChaben

WA9AUW, (708) 208-4870; or Don Ras
I1IlISS6tJ N9f1l. (BOO) 472-7826.
CROOKED LAKE, IN The annual land
01 Lakes Angola Hamlest d be held at
Steuben Counly 4-H Pari(, from 6 AM-l
PM . Talk· ln on 147 .180; packet
145.090; 444.350-131.8 tone; 224.94.
53.050. Contact lA/Jd 01 Lakes AngoJa
Hamfest, Sharm Brown W09DSP, 90S
W. Parkway Dr., Pleasant Lake IN
4$779. Tel. (2 19) 475-5897.

SPECIAL EVENT STATIONS

J UNE 16-27

FT lAUDERDALE, Fl N4PZNlMPS
will operate lrom the manual-powered
submarine races 12QOZ·2400z. Fre
quencies: SSB • 14.230. 2 1.300 ,
28.500; FM • 146.300 simplex; CW 
7.110. Spo!lSOIed by AlITEC ARC, An
ecs. Bahamas.

JULY 4

THOMPSON, OH Station K08FJ will
operate (starting at 1400 UTC) 110m
Heritage HHI Camp, In conjunction with
the 7th "Heritage of Our CounlJy" cele
bration. Opera tiOn will be in the lower
portion of the 40m General phone band,
and on 10m phone at 28.453 ( ~ condi
tions allow). OSL with a large SASE to
KD8FJ. 386 GedarlJrook Dr., Painesville
OH 44077-2849.

JULY 8-11

WICHITA. KS The Yl Rl Convention
will operale Station KBOFUN, on all
bands. 1700Z .Mt 8th t!Yu 1600Z July

11th. OSL cares wil be mailecl to an sta--
JUlY 9-11

NORTM DAKOTA, USA - MANITOBA,
CANADA Station VE'lHFIO will oper.
ate /rom the U.S. lodge Inteman Peace
Garden during lhe Inlernaf l Hamlest.
Frequencies: 3.937, 7 .255, 14.255,
21.355. and 28.355. OSL with an SASE
and a IRC or a green stamp . to John
Swanke KAOSLl, Box 304, Lakota NO
58344.

JULY 10

CAPE VINCENT, NY The Jefterson
County RAC wil operale N2J0A 12002
2400Z to celebrate me 25th Annual
French Festival , commemorating ou r
French heritage in NoIthern New York
State. Operation will be in the Iowar
General CW and SSB por1klI. on 80m,
scm. 20m, and 15m, and th e lower
Novlce CW and SSB porticos on 10m.
For a certilicate, send 0Sl and SASE
10 JCRAC. P.O. Box 523, BtownviHe NY
13615.
ENDICOTT. NY Stalion KB2JZG
will operate Irom 1300Z·1900Z. (in con
junction wiltl a Ml Rifle Clinic) to recog
nize the US Dept. cr ee Army, Oflice of
the Dir. of Civilian Marksmanship pro
grams lor firearms competence. Opera
tion will be in the lower portions of the
Ge neral 40m, 20m , and 10m phone
subbands. For a certificate. send OSL
and SASE to All Spacial Event. P. O.
Box 5 72 Union St.ttion, Enclicon NY
13760.

CIRCLE 10 ON READER SERVICE CARO

10·8 Automatic Morse StatIon IdentIfier

CIRCLE 1. 4 ON RUDER SERVICECARD

Programmable Featu res
" f ijjM f)fDI}fi/lMlJDIe , SBf«;II DIe~

• CW "P""d trrm t III 119 IWU
" 10 .._ InJef trom '·99 tnoIl<Il",

" ID /raid on /ml!f trom (J- 99 sectJf'J<Is
• CW _ ~ fqm 100 III III XIOO III

• f IDIIt potrtl ..".. __ fqm 0 III 9 9 SI!Q>'Ids

• CW '" &ICW """'......,

$89.95 each
fHOgfllmming k6ybNrd included

• M,mature io sile, I 85" 1,12' . O.35"

• "Kll<iI'V ~F immuoe
• iU c,,'mectlOO~ made ...'10 mlCrom."",lu", pk/lJ and socl<el ...itn COlOr COded " "es atl.lChed
• CUOS I'I'l>C ropmce$$(If lor low VCII.lQe, low cur<enl OQe<Jtoon 6 to20 VOC u",egul.1~ .II 6<na
• low 1)$100100I'I , low or(lel1,l_. id,uS1.ltlle~M outPUl 010 . VOIl~ peak 10 pt,ll<

• Crystal conlrtlled b' nogo~
• I ...,SI"'''" PfT OJlpu! (10 ~ 1~ ""* 10 IS De>ng serrtl. IS ~ ODell akIor

_ mal ooiIl IIandI 110 VOC • 3lXlma

" flllld 1'''''''''''' ''__ StJWlIED ~'d
" ConIrnnaIoon \One 10 -.len! M'n!I*"~. pl.<s _ III -.ar. 1IO""""''''.'V''''''
• M 1> .... .. '".''' IS _ .. l llOIl-o<ioII* EEPI\OIoI .no;lI~ tIf! lJtnIl • If'Y ....
• Nezs..". 1eniIt'I_ 2lllI CIIntIn IIlnlI
• 11gger Il ..Ih~ • or 11M
• 1~(IfI 10 vrrm ~... 1Iog~ or low \WI I'Iokl 011 10 un1Il C".",. IS CIe¥ of I'.

• Ge<lerlle5 It(INI!r caurIe$y lOne • end 01 1M' t,lIlSIl'OUoon ~ I'IlOIeO
• £b.lIIIe seee IlpI ....., ""'""""II ......1I*¥e SUQPIeC b'~ Imlnli"ll

•~tr1l_l!u" range, - 30 delIfI!l1S C to ... 65 degrees C
• F" <Joe year w.lrramy ..nen rrluroed III the Iattory lor~

• InYTleOl.1t! roe !lay """~

Compatible wilh Commercial, Public Salely. and Amaleur Radio
applications. Uses im;lude Repealer Ident'fiers, Base staucn Ide n t l l ie~.

Beacons, ON Memory Keyers. etc. Greal lor F.c.C 10 Compliance,
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JULY 1 ~11

FULT ON , NY The Os. ego County
AR Emergency Service (ARES), l'I'ilI 0p

erate KY2F 1200Z-2 100Z, each day,
from the central NY Inlemarl *'r Show
at the Oswego County AitpOl1. Opefa
lion ytjl be In the middle of the General
80m. <10m, 20m, 15m, and 10m phone
bands: the Nov ice porti on o f 10m:
147.7S'.15 MHz.; and packet on 144.91
MHz. For a certificate, send your OSL
card and a large SASE to Fred Swiat
Iowski KY2F, PO. Box 5227, Oswego
NY 13125.

U.S./CANADA Amateurs affi liated .Ith
the Amer ican Sunbathing Assn, The
Natur ist Soc.. and the Federation 01
C8r'lild ian NaturiSts, will be celebrating
NatiOnal Nude Weekend by operating a
series 01Speclal Event Stations at nua
ist parks and nude beach Sites across
hi U.S. and Canada. OperatiOn will be
from 10 AM-3 PM loca l lime on 40-2m.
For a certificate , indic ate all si tes
worked and send OSL(s) with a 9 x. 12
SASE to Naturist Society AmatBtH Ra
dio SIG, Box 74A Ash Rd., Coatsvilla
PA 19320.

JULY 11

TATAM Y, PA Talamy PA will celebrate
lis l00th Anniversa ry, and will operate
KA30EG from 1400z-2000Z as a part
of the cenlennial celebration. Frequen
cies: 3 .965, 7 .2 675, 14.265, 21.365,
28.365. To gel a certificate, send QSL
wwo and a SASE 10 KA3OEG, Box 193,
Taramy PA 18065.

J ULY 17

BATH, NY The Keuka Lake ARA, Inc.,
. iIl opera te AA2CJ, 1300Z-2 400Z 10
commemora te Uving History Day, as
part 01 the Town 01 Bath's 200lh An
n iversary. Frequencies: CW _ 3700,
7 125, 28200; phone - 3875, 7240,
14250, 28400. FOI a ce rtificate, sencl
OSL and a 9 x. 12 SASE 10 Reginald
Gehret N2MAH, 125 E. Washington,
BarJrNY 14810.

JULY 17-18

STRATFORD, NY The Fulton County
Histor ica l Soc. will operate W2ZZJ
14OOZ-2000Z, July 17th and 18th, to
celebrate the 1671h anniversary of the
birth 0' Dr. Matbl Loomis, the AmefI
can wire less telegraphy pioneer, who
was born at nearby OpperV1elm. For a
certificate,~ est, contael: I , and a
110 SASE ONlY to W2ZZJ, HCBox BO,
Strafk)rrj NY J3470.

JULY 24-25

PORT HURON, MI The Eastern Mi(:tj.
gan ARC wiHoperate K8EPV 1400Z Jul
24-0200 Jut 25; 1400Z Jul 25 ; and
1400Z-0200Z Ju! 26, to commemorate
the 6StIl POl1 Huron to Maclnac Island
Yacht Race. Frequencies: CW - 3.71 0 ,
7. 110,21. 110; SSB - 3. 910, 7 .262,
14.262, 21.312, 28.393. For a un ique
cernrcete. send QSL and 9 x 12 SASE
10 K8EPV, 1640 Henry St., Port Huron
M/48060.
PORT ORCHARD. WA Kitsap County
ARES wiB operate AA7LP from 1700Z
on July 24-Q300Z July 25 (Q900.2000

July 24 PDT) to celebrate the 20th an
niversary of Silverdale Whaling Days.
Operatio ns w ill be on 28.330 MHz
(USB) and 147.510 MHz (FM simplex).
For a 0Sl can!. send ycu 0Sl and an
SASE to Mart Amis AA7lP. 2196 ca..
Iomia Ave. E, PorI 0rcfIam WA 98366.

JULY 26-AUG 1

CANTON, DH The Can ton ARC will
operate Station W8AL (1000 UTC-0200
UTC) 10 celebrate the Pro Football Hall
of Fa me Greatest Weekend. Frequen
c ies: SSB - 28.350. 24.950, 2 1.350,
18.150, 14.270, 7.270, and 3.870 MHz ;
CW - 28.125, 24.910, 21.125, 18.080,
14.050, 10.120, 7.125, and 3.700 +/
aRM. There wil also be ATTY, packet,
AMTOR, satel~e, and 2-meter FMlSSB.
SWLs are welcome. For an un fo lded
certificate. send ytlC.I'" 0Sl with oontad
numbel' and a 9 x. 12 SASE, with two
units of first-class postage. For a QSt.
or a folded certilicate, send your OSL
with contact number and a '10 (busi
nes s size) SASE to Randy Phelp s
KD8JN, 1226 DeIvf1mB Ave. SW; can
ton OH 44710-1306.

JULY 3G-AUG 1

WIE SBASOEN , G ERMANY CO de
Frankenstelnll The Wlesbaden ARC will
operate StatiOn DA1WA from 2000 UTe
July 30-1200 UTC Aug. 1, on 8O-111rn in
SSB, CW, and digital mcces. from the
fa lTlOlJs castle near Oarmstadt. du ring
their 4th annual casue Frankens tein
DX-pedilion. 0Sl via the bureau or dI
reet with two or Itvee IRCs or "Green-

stamps· 10 Robed KjJp DJOPU, HCJgtJlo
slniBe 25, 0-6070 Langen, Germany.

JULY 30-AUG 8

U100LET0WN, OH The Dial ARC wil
operate c lub station W8BLV from the
National Ho t A i r Ba lloon Champi
onships, evenings and weekends. Fre
quenciea: SSB - 3.965, 7265, 14265,
21.365,28.365 and 2 meters. CW - 10
kHz from the bottom of Novice ba nds.
For II special balloon OSL, send your
OSL and a SAS E to Ernest Howard
AG8 Y; 4003 Lewis Street. Middle/own
OH45<J44.

AUG 2-8

GRAND HAVEN. MI Members of the
North Ottawa ARC will operate K8AR
1200Z-2100z Aug. 2-8, to commemo
rate the 203Ill AnnM!fsary of the U.S.
Coast Guard from Coast Guard City
USA. Operation wi ll be in the bottom
portion of the General phone subbands.
Fora certificate, send OSL card lIllcI a 9
x. 12 SASE to NOARe, P.O. Box 44,
Ferrysburg M/49049.

AUG 12-14

GLENS FERRY, 10 The Southern Ida
ho Hams will operate K700P to cele
brate the Three Island crossing 01 the
Oregon Trail. Operation will be on SSB
75m, scm. 20m 15m General portion;
10m NovicelTech portion, Thurs. 1800Z
Sun. O6OOZ, or as long as conditions
last Fat a 3 x 6 card, send your OSL
card and an SASE to PSIII KB7OHH,
5'07 Gtovet. Boise /0 83705. II

0Nln: Ytw.I'~ name ""' ", essJgf (a'I eanIIII'I l4llO 50_ tor .... n $ol2O ,etIIJ 1JnpIidl. or 5210
lor Ii. fIlIl"iIlI (pnIpIid) . No me<1iatl 01 ...-"""'"' PNse· DQc:lory \tit n PlJl'IMf1l mUSl rNdI '" eo
" j'I" acl¥fo>oI 01 pobbtb'l. For .......,~ lor...~ '92 ...... muot tllI in .,... _ by Februry , • .
r.lall 1O 73 ......t. ... f\adio TDlIay. Xl AI., 2Q2 N.P~. NH 03458

Number 27 on your Feedbll<:k ClIl'd

DEALER DIRECTORY

CIRCLE 30 ON READER SERVICE CARD

MICRO VIDEO PRODUCTS
1334 S. Shawnee Drive. Dept H

Santa Ana, CA 92704-2433

SatisliJction
Guaranteed!

Order Now,
from stock!
(800) 473-0538

or (714) 957-9268
for technical
information.

SYSTEMS

ID
V I DE0

DOWN·CONVERTER
For 434 MHz. Low no ise
MOSFET front-end for
greater sensitivity. Output
on TV channels 3-4_
$89 +SIb

MINI-CAMERA
Size: Ix lx2 in. Weight: 2.5 oz. ,._,
Power: 7-14V/80mA. Sens: 2 Iux @fl .8
Lens: 3mm, 4mm. O utput: NTSC @ IV.
The camera has been used in: ATV, Security
and Surveillance. RIC airplanes and Robots!
$269 +sIh

TRANSMITTER. 434MHz.
ATVM · 70, a 8OmW . M ini-size Ix!.3 in., 2.50z.
Po wer. 7-9.6VI8OmA.

$ 129 +sIh

cable and pall• . Full Service Repair l.Bb on
premises. Our 44th Year...We carry en major
lines: MOTOROLA, ICOM, KEN'NOOO, YAE·
SU, BENDIX KING, ASTRON, AEA, SONY,
PANASONIC, MFJ, CeTV CAMERAS AND
MONITORS. BIRO WATIMETERS, FRE·
QUENCY COUNTERS, SCANNERS. HY·
GAIN. VIBAOPLEX, HEll., CAUBOOK, AR·
RL OTHER PUBUCATIONS. 0\letI 7 days
M-F, 9-6 p.m.: Sat, 1G-5 p.m., &.rl 11-4 p.rn.
We slip WotIcIwil» Cd, Fax, or Wlite lor ....
formation and prices. YOUl" one Soult. lor
HAM and Businan Radios ••• BARRY
ElECTRONICS, 512 BrcHwl y, .... York
NY 10012. (2121 t2~7000. FAX (2121 sas
71101.

PENNSYLVANIA
T_

Auttlorized laetory Iales and servee. KEN
WOOD. ICOU . YAESU, featuring AMER
lTRON. 8&W, MFJ, HYGAIN, KLM.
CUSHCRAFT, HUSTLER. KANTRONICS,
Io£A, V1 BROPLEX. HElL CAll.BOOK. ARfll
f'l '. aiM. ... and mud! more. HAlIT'HONlCS,
INC.. iI033 ll town...llIe Road. Tre_ Pol
19047. (21 5) 357-1400. FAX (215) 35S-I9SI.
SlIt1I Order 1~26-2820. CUde Reaclet
Service 298 Jol' more inIormaIion.

OttO

""""...Central 0hi0'1 ' ....1Wl autllorized dealeo' for
Kenwood. lCOM. Yaesu, A1inc:o, Japan Rac:Iio,
Standard, AEA, ON1craft, Hust"'r, Diamond
and MFJ. New and used equipment on dis
play and operaUonaJ In our new 10,000 sq. It.
facility. Laf9f1 SWL Oepanment too. UNIVER·
SAL RADIO, 6830 AmerIca n. PkWY.,
Reynoldsburg (Columbol ) OH 43068. (614)
86&<2<7.

DELAWA.RE
Mew Caltle

Factl;lly luthorized deale~ Yaesu,ICOM. Ken
wood, AAAL Publications Callbook, ARE
Hamlink, AEA, Kantronics , Amerll ron,
Cushcraft, HyGain, Hail Soln:I, Standard Iw
atecr Radio, MFJ. Hustler. Diamond, Butter
nut , Alt ron. Larsen, and much more.
DElAWARE AMATEUR SUPPLY, 71 Meed
ow RN4, New Castle OE 19720. (302132$-

"'" NEW JERSEY

'""North JerHy'1 newesI Two Way Radio and
Electronics Dealer is no. open. Sales 01
Ham, Business, Marine and C.B. two ••y
aq.apmenl as wei as Scamefs, Shortw....
Eat". lie KG, Memes, Bc:x.:*s, Cable Box.
es and more. Friendly service and low prices.
Ad...neecl Speel.lIles, 114 Estex. seee.
LodI NJ 07644. (201) VHF-2067.

NEW JERSEY
Park Ridge

No~h Jef1ey'l oldest and finest Shortwave
and Ham Radio Dealer. Three minutes
'rom Gi lden Stata Pkwy and NY Thruway.
Authorized Dealers for AEA. Alpha Della,
Damond.ICOM, Japan Aad"1O Company. K_
wood. Vecllonie., Yaesu, Ham Sales, Lee
Wl<2T. GIlFER SHORTWAVE, 52 PIrlI A.....
Park R. NJ 07656. (201) 391-7111.

NEWYORK.........
Manhanan's largest and only ham Rldlo
Slore, also Uh aI Busness. Mama. AviI·
lion. SIlortw.¥. Radios and Scame,., and
CeIUar Phones ancI Bllpers. Larve 1111 1:l:<Jn
01 Books, ","mas, Test Equipmert, COlUIal
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NEVER SAY DtE
Continued from page 4

Da11 COfTWIIunleation.

". one thing 10 be able to tall: and
anoItler to lind out whaI 10 tall: about
I'd ~ke 10 see some sort 01 system
where I could get a WfTl) 01' SWjeds
01 Inleresl 10 ItIe chap I'm la ldng witl'l .
My COfYlMller would higtll91t anything
01 mutual Interest, giving U5 an edge In
staning a conversanon 01 Interest 10
both oj us. We should be able 10 dU"",,
something like that In a couple 01 sec
01'1ds. Work on I, okay?

Yes, I know we aren't permit1ed 10
mix packet and voice on the same Ire
quencles, so we'll need to get some
Special Temporary Authority (SI A)
pennMs 10 develop these munimode
communicalions syslems . You
shoI*:tll have any problem getting the_ .
A New o.y o.wnlng

• we can pul Ihl$ o' I believe IhCs
could COIl'JIIelely revolutklnlze lhe am
ereur service. We'll be able 10 realty
build some international l riendships .
Spedal interest flels will starl growing
around certain Irequencles. For me
test lime we'll be abte 10 actually tauc
wlh each other Instead ol leetUtYlg.

It·s going 10 be a lot easier 10 !JEll
kids Interested in hamming. We may
even be able to oat our growth rate
back where it was 30 years ago!

We've go! 100,000 ham channels 51·
ling unused just on 10 GHz, so we
could use a1_ more hams.

With our being able t o lalk in
grtll4)S sharing channels we'l be able
to !\aide SlbsIantialy mof8 operators
on OIA' t-F bands. We may haye to ft..
siSlltlat Ihe ARRl shelYe Is c:onlound
ed oxec award so opetalors n rare
counl l1es arerfl swarrped wlh wallpa
per hunters.

I would never say It, but tnere are
moee who claim Ihal counlry hunlers
are trying to corrceneete lor Interlorlty
complexes . There are Ihousands 01
addicted ops who wiU IIghI the pile·ups
lor hours 10 get a live-second signal
report lrom some damned rock stick·
Ing out 01 tne ocean . rd like to see
their elCplanations 10 S1. Peler about
ttlls :lllly waste 01 a lie.

How Wa. Dayton?

Well, I had a good time ••• how
about you? 011, It was <:n)Wcle<l. No, It
was tar beyond being crowded • • • I
was packed solid. On Saturday there
wasnl any way 10 gel around. TI'I& ex
hibits had people sl acked Iwo and
three deep, which len almosl no room
lor anyone Irylng 10 gel l hrough Ihe
aisles. I got around as best I could,
lufTlling up near each boolh 10 Iry and
see oyer Ihe crowd whal was being
exhibited. j'd hoped 10 pick up litera
ture, rneeI the entreprenetJrs, and ask
a 101 01 queslions , but getting close

eooogh to talk tu rned out to be dll1lcul .
yet many dealers were COfJlllUllng

tllat sales Witre.way down lrom 1as1
yeat. I cIid see a Iol 01' stuff being car·
ned f rom the Ilea rnar1al1 to cars, but
no( ITUctIIn the way 01' new gear going
that way_

There w as an Industry meeting on
Thursday evening .. . run by CO ITI89"
azine . n turned out to be mostly a pro
motion ellalt lor a series of prolessjoo.
at lIamlests they 're planning . They
seem to tee! there's big bucks 10 be
made In hamlests. Maybe. I guess the
Ihlng tnat puts me off is tnet hamlesls
navern seemed 10 change much In me
55 years since I attended my 11 r$1 .
Wei , maybe Itwty don·t need to.

One rT'lC)(IYalkln lor the corrme~
IZlng 01 hamlests seemed 10 be the
lade of any~Iar hamlests n North
em and Southern Callomia. WIh oYer

a hurued thousand hams in thai at"ea,

obviously (they opIned) II should be
able 10 SlJppon two yearly !\amlests.
Haying attended QUle a tew Call1omia
hamlesls , I"m ~epllcal . In case you
hayen·t been out there, CaUlorn ia
hams are dIlIerent . They nave shown
Ihal they are able to stay away Irom
hamlesls In huge numbers. Perhaps
whatever weird psychologIcal lorees
drove tnese strange people 10 move 10
Callomia do8$ll1 encourage them 10
seek Ihe cemtert 01 crowds . They
seem 10 be a bunch oj~$, with
L111e of ttle Ielmling-«IYe of Eastern-

en to pile up Inlo large human masses
such as we see at Dayton , Boxbor
ough , Allanta and ot her such ham
1_.

Armed wlh wI1al seemed to be an
inslant stal lsl ic Ih at -41 % ot all ham
gear Is boughl at hamlests. the CO
learn is going 10 try and organize the
hanfesl busmess. Whars the -0 ' code
lor "good lude"'?

I Lusted,

I saw an awlul lol 01 new equipmenl
that gol my juices going. Great stull .
Wail'll you gel a load 01 Ihe stull AEA
nas lor you. They've gol a greal SWR
gadgelthal plots Ihe SWR YS. Irequen
C'J lor you . At $400 I's a bl pricey lor
most hams, bul whal a greal gadget
lor dubs to buy and share. Once you
see ii , if you ever wanl 10 have your
antennas worbng allheir best, you're
going 10 haye to gel one 01 Ihese
-.,;.

And 0 1 co urse their new packel
contrapl ion does so much Ihal they
should have a 1o-hour video lraning
course jusl 10 get you lamil iar with
what Ihey'ye crammed inlO tnet IInl8
00,.

There were some labulous new lin·
ear amplillers Ihal would look great In
my shack. And maybe h lime to oe
clde which new rig to gel, and whal
kind 01 an antenna wll give me a mon
steeSignal on 20m,

ContiNJed Oil page 88

eo.. r ~

MODEL SR.7110

--- ~

... rulc o ..... c r $ Pf CIAtISrs /Ole

.=t':' ... t,· cc«

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
rel?eater to hear your own signal · Test for
skip conditions • Unmanned hidden trans
mitter > Calling frequency machine

The 71 10 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·7110PL $275.00

AUTOMATIC
SIMPLEX REPEATER

CIRCLE 100 ON READER SERVICE CARD

Don't Detay-Gall Today
Our order department is just a phone call away.

.~ 800-234-8458 • ,"",

Uncle Wayne's Bookshelf

Your One-Stop Shopping
Headquarters

In stock and ready to ship
direct to you.

Reference Manuals, Shortwave Handbooks,
ARRL Books, Antenna Handbooks, UHFNHF,

Books For Beginners, Code Tapes and
Software For The Computer.

Tum to pages 94 & 95 to see our current selection
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CALL
FOR
ALL

ALlNCO

' ...
:~~.. . .:'.-~

• STANDARD

~.

,,- CALL FO R ALL STANDA RD

CA LL FO R ALL YAESU
RADIO S & A C CESSORIES

---
ICOM

CALL FOR ALL ICOM

_ ... ~..,. .... •
J ~ ' ••

· -~~. -' ". -." .., ' .;: .

AEA · ASTRON· AZDEN· COMET· CUSHCRAFT · DIAMOND .. KAHTRONlCS
MFJ ' SANGEAN. SONY SHORTWAVE ' DRAKE. MANY MORE...

NEW EOUI'WENTPRIClNG .....O OAOERa I~ t&i ~OUT~ I TATI

ALtNea

CALL FOR A LL KENWOOD

COil winding data ctert-t, C, F noma·
graph- capacitor decipher m art. Stop
mystery 01 component identifiCation.
Post charts at wof1o; bench for quiCk
component Identification. Specify re
quired chart each chart $3.00 ali for
$10.00. Send payment to TMS ELEC
TRO-DATA INC" 4906 S. E. Mil ls .
Lawton OK 73501 . BNB255

The deadline for the August classi
fi ed ad aactlon is June 10, 1993.

Tum ycu DId haIJl and CO'llllU* gMI no cash now. &n,~ can -at tor a hamtesllD
1JY IJ1d lU!lp il. lk.t~ know yl;O.l'l gel: a far more ",aislic: prlcoI • you ....... it out __
100,000 _ ham polenIi.aI buyeB can Me I than Ihe 1_ I'lI.nnd local hams who COITIe

tr, a IIelI markellable. Checi< yow alii(:, garage, ceIaI .-.d doNI """'s and gelleull"
yl;O.lr ham and QOI'I'IptIleI' oear lleIor.- . 's 100 DId 10 s.eI. You know you'... 110I go;ng 10 use II
again, so IIIIhy le..... it for ycu widoW to ttvow out? That Slulllsn' IJI1linll any youngeo1

The 73 FIoa Markel, Bart.". "n' Buy. c:osIS you peanuts (almosI)-oomes to 35 ceotI a
word for indMd...... (noolOOlTVTlefdall ads and $1.00 a WOfd lor oommercial ads. Don' plan on
l"~ng • long .t0fY. Use abbreviations. cram it ~. But bo hones!. There .ra plenty of hams
who 10\111 to I,x lhings. 50 ~ II do&sn, work, say 10.

Maka you. li5!. count the words, Including your cal l , add.essand phona number. Include a
check Of you. cred~ card number and expi.ation. II you'.... placing a commercial ad, include
an ad01ionaIltIone rtumbel, separele!rom your ed.

This is a mon1~ magazine. nc:il. <laiIy~pe'. 50 figu... a COUjlle monlh5 beforlllhe
aa;on sta flS; 1hen bo prepared. N you gal 100 many calls. you priced illow. " you don' gal
many call. 100 higt.

So gel busy. Blow ee dust oil, c::tlecI< "1Iry1t!ir'll out, m.a~1I "'11 it $llI 'OJlOfkS ri{fII and
INIybe you ear'! help make a ham .... it 11II wor1<s rigJll IJ1d '"*YOlI~ ear'! help make •
...... .... oomlII Of.-oo old \imIIf happy ..... -.on rig you'.. no! u.ing now. Or you migtI gel
busy on )'CU oompuIer and pul lOgeIhIII a lsi d smaI geal1pllltllO send 10 It'ose nerestllC11'

Send ycu ads and P&", meo il lD !he ea"", .... Buy, Judy WaIkef. 70 RI. 2'll2N, Pele<bor·
ougn NH03458 and gal set fQl- ht phorllI cab.

ALL ABOUT CRYSTAL SETS. Theo
ry and construction of crystal set ra
dios, $7,95 each. ppd USA, Send to;
ALLABOUT BOOKS, Dept. S. P.O.
Box 22366, San Diego, CA 921 92.

BNB200

RLe-1i Features:
• (4}AiYJog liIes Prryaf. ,,'" b

TetJ1.-eann ana VOl"" RIidIg5
• (4} tJU IiIes bContM;1~

Rf! ' \15
• (8} 0IItput Liles fa mntrri01 ont8maI-

~~~a~RCL£ 234 ON READER SERVtCE CARD

Link Communications RLC·/1
Repeater and Linking Controller

• Clean /lnd~ilfldal:ie Vea SynrflesJlef' wilh 400 + lO'OfPs
• AI Pons hal'll /:1Ofh COR MId PI. *'¥Xt5111owin} (Jf site axess changes
• DTM!' ACC8SS from ALLPolls
• 2400 Baoo ~n8/ Port /I/Iows remer, programming allIle RLC-II
• Clp(ional FIJI( Dup/eJI AuropalCh WlIh 200 Number Dialer

CWy $199.95p/(JS s&h
• ()pbonaI1 9"SleelRadt. M<:u1tab/It EtxIosure CWy SIOO.OOptrs s&Il
• (ZO) TJIJItI Sched.JIer SIofs IlO1h HoutIy, Daily and Weelo:;' Event:5

vea TJlJltloI DayCtocfr
• Cctrrf*re Rerr!oIeProgafWI_1ll usi'Ill DTMF rUJeS
•~ PasswotrJ Priorlfy~ 10 eadI oonvnand
• AI Comt...as can be tl!IIlfiIIId /rom 110 6~ ... /efI¢I
•*Ideoeo""''' DTMF mID IIn:ticwI an be assif1led 10 ,.potf$
• DrJc.v Hal RBl- I Remdfl Bas8mntrridKaIWOOll'Rat:Io $UflIXlfI

ONLY $599.95 ......
Link CommunicationsvfSA' P.O. Box 1071

Bozeman, MT 59n1-1071
(406)5874 085

• (1J FIA FMtlnd~e>"potf

• (2J Li1Il*1g F~ ports
• /.kIkirJg potfs capable 01 oper;llFJg
a5 srllllCl6Jontl tePNfel potts

• Separar, 10'5. Tme--Q.It Tfil6t5,

HMIfI IimlIrS, and Cotrtesy Beeps

CIRCLE 47 ON READER SERVICE CARD
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RADIO RUBBER STA MPS free
brochure. REIO ASSOCIATES, 6680
Mellow Wood. Wesl B loomfield MI
48322. BNB297

TR I-E X ST EEL CR A NK· UP TILT
OVER TOWER. Model MW 33 with 10
foot mast and wall bracket. Extends to
33 feet $500.00 . HAROASH, P,O.
Box 460623 . Escondido CA 92046.
(619)432-0744. BNB305

WANTED ELECTRON TUBES, ICS,
SEMICONDUCTORS, ASTRAL P.O.
Box 707ST, Linden NJ 07036. cau
(800)&56 8467. BNB307

KE NWOOO AUTHORIZED REPAIR.
Also !COM, Yaesu. GROTON ELEC
TRONICS , Bo x 379 , Groton MA
01450. (800~9- 1 8 1 8. BNB310

Continued on page 89

COMMODORE 64 REPAIR. Fast tum
around . SOUTHERN TECHNOLO
GIES AMATEUR RADIO, 10715 SW
190th s treet .9, Miami FL 33157.
(305)238--3327. BNB29S

QSLS-1) Famous KOAAB custom with
background oolection. 2) Railroad em
ployees and I3llfan's specials. 3) Front
report styles, 4) Multiple callsigns. 5)
Ham business cards. State your sam
pie wants . 52 cent sel f -add ressed
business size envelope required lor
free samples and catalog. MAHRE &.
SONS PRINT SHOP, 2095 Prosperity
Avenue. Maplewood MN 55109-3621 .

BNB290

LOW COST ANTENNAS, GADGETS,
&. GlLHICKIES lor the begilYling ham.
SASE or caD TYRO HAM SUPPUES,
5 Glendale Rd ., Thornhill. OntariO,
canada L3T 6X4. (416)731-3135.

BNB270

MOST complete and comprebensive
resistor coior code identif ication chart-

SUPE RFAST MORS E CODE SU
PEREASY, Subliminal cassette. $10.
LEARN MOR SE CODE IN 1 HOUR.
Amazing supereasy technique. $10.
Both $17. Moneyback guarantee. Free
catalog: SASE. BAHR-T3, 150 Green
field, Bloomingdale IL 60108. BNB221

a SL CA RDBOX ES &. tNDEX DI 
VIDERS, Send SASE. 7·Mike HAM
STUFF, P.O, Bo x 14455, Scottsdale
AZ 85267-4455. BNB224

FUN! EASYI COMPUTER BUSS AN
ALYZER, Plans, schematics, Theory
of Operation: $19.00 plus $3.00 M H.
CV ENTERPRISES, P,O. BOX 2001 ,
SbftwaterOK 74076. BNB210

FI NALLY HEAR THOSE UNREAD
ABLE SIGNALS buried in ORM, eec
tricai noise, helrodynes. tuner-uppers.
etc. REVOLUTIONARY JPS Audio FII·
lers, Digital Signal Processing. NIR
10; DISCOUNTED: $329.95 DELIV
ERED ccmtnentat U.S.I (elsewhere
$350) . Also new NRF·7 : $235.95. or
NF.£O DSP Notch Filter ELIMINATES
MULTIPLE NOISE TONES, $139.50
c\eliveredl . $&8 3192 73 Mag. · DONT
SETILE FOR JPS CLONES! Autho
rized Dealer. DACRON ROPE, Mil
Type. black. strong, high UV/slr8tch
resistant, 3I32" :$.06If1. 3116- (n O lb.
testl : $.11/11, 5116": $.16111. DAVt$ RF
CO. POB 230-SR. Carlisle fAA 01741 .
2(.HOUR ORDERS: (800)4&4-4002,
CODE: 1356. FAX: (508)369-1738.

BN6254

RADIOSI RECO NDITIONED WITH
WARRANTY, Orake, ICCM, Kenwood,
Yaesu. SASE for liSt or can(215}497·
5795. Buy, sell , trace, or co nsign·
ments. R.R.I., P.O. Box 1041, Un
'IoOOd PA 19061. BNB228



Revtew: Univenlill Time Piece

What kind of a crummy hamshack
doe sn't have a large clock on the
wall? Pathetic ! No wonder I get so
many aSL cares with the wrong time
on 'em. Nilwrts. Lids. You wanl a nice
big clock l hafa keep accurate . Fur
lher, since this is your hamshack you
cion' want just any lousy big dock up
there . Your want 10 cre am yOil visI
tors with a high-Iech sclentllic clock
... one l hal wi. have them askKlg
questions you can smugly answar.
blA which they wOfl't uodersland. • 's
!he only way to nom a harnst\ack. You
are an electronic gerWs and they are
morons , and remember that. But
please be kindly In yOil condescen-

"""The epitome 01 clock one-upman-
ship is the Spectra·Com WWV-Iormat
Universal TIme Piece, available lrom
JZO Research. This 10· lnch colorful
beaut de c iphers the sc ralches,
buues, bleeps, tones , dicks, and an
nouncements from WWV. II lells you
when fo listen to get solar sl orm adiv·
It '1 reports , which Is something no
bone-and-fried amateur can be with
oul for mo re Ihan a day. (Aegular
price , $49 .95; limited IntrOductory
oller. $29.95; ptus $4 .50 S&H. JZO
Rese arch , 7140 Colorado Av enue
North Mtmeapob MN 55429 .) II

lhus be able to spread the good old
Wayne Green word longer.

A.nectinQ The A_ ssi0f'l1

u espue tne c rowds , many ex 
hibitors I lalked with fen lhat aneo
dance was doWn thi!! year. And I was
surprised to lind some areas where
thera had been exhtl l ors in the past,
but were now SIlt ing empty and un
used . Apparenfly the rece ssion has
hil amateur radiO. Wei , it isnl going
10 be anything li ke the d isa ster ot
1Q64 , when amaleur radio sales
m-opped 85"4 in one year.

As I explained a lew months ago, 11
wasn't Ihe recession lhat caused 73
to nor have a boolh this year. We
looked al the sale s l igures over the
last lew years andlound thai most 01
the Dayton bunch were already sub
scrree rs . We weren't pick ing up
enough new subscribers 10 pay lor
the boolh, shipping fhe eldllbn , plus a
cou ple people 10 handle it . A nd I
tound Ihal having a boot h kept me
lrom seeing as much 01 the show as I
wanted . . . crowds p9rTTlllllng.

I'll be inIareSled to hear trom any
exhlbilors on how Ihe show went .
Was II prolitable? It you're not sure
how you can tell. usa lhe same ya~

stick as you woulcl lor any other pro
moIion.. .did you sel at leas! 10 umes
the total cost 01 the show ., merchan
dise? And mars if you're making at
least a 10"Jl. net prall wlh 'fOlI pr-tXJ
uct. II yoo're making 20% nel , then
you can gel away with only live times
lhe cost at the conYenlion in sales 10

braak even.
If sales are really down, Ihis may

tum out to be a poor lme lor CO to
launch a series ot commeroet ham
teste.

amused that the decid ing teeter in
w ho wa s elecle d t urned on who
lalked lhe most, and never mind 'oOItlat
they had 10 say. I tIled thai away In~
mind just in case $OrTl9fhing .ke met
ever came l4l where I waned 10 be a
club president.

Atter Mort Kahn W2l<R ...lIred as
Hudson Division etrectce. Ha rry
grabbed thai job . It was Mort, are
tlred mltionaire, who was the brains
(a lerm which obviously I am using
loosely) behind the ARAL's -'ncentive
ueensing" l iascO , . , by tar lhe wOfSl
disaste r in the hislory oj the hobby.
Harry, a devoted company man, rose
to the presidency 01 the League. I at
tended several 01 his tak s al conven
lions and lound no reason 10 change
my early opinion 01 him,

I always admired the League's
ability to ccerrooe their rules against
directors working In the communica
lions industry wnan 11 came 10 Harry,
who wcreeo In the communication s
departmerw of an alllatlon company. I
got the teeling lhat they inYoked that
rule only wI'len 5OrTM:lOOe was running
tor dlreclor who had not come up
Ihrough the League Iranic-handl ing
syslem,

I saw no s igns that Harry had
shown any signs ot init iative wh ile
ARRL presktent , so his tum·around
with the OCWA was an eye-opener.
The new Harry was a wirw'Ier, so I'm
deighled that re's been honored by
the Hamvention . I've knoWn mos1 01
their awartl winners , . , such as Bia
Pasternak WA61TF, who wrole lor 73
lor years. Heck, he helped me move
the magazine lrom BrOCJ4(/'jn to New
Hampsh ire back In 1962 . Another
winner was Carole Peny WB2"'GP,
who writes our Novice column, and
has had a profound Impacl on our
hobby.

We ought to have more awards lor
outstanding hams. Nafurally my twist
ed mind suggests that we should
have both good and bad awarO$, We
ought to have some way to honor
Herb KV4F Z tOl' hiS yeoman wOOl; In
erecting an ouIhoos& over 14.31 3 and
gMng amateur radio /Is blggesHtvtlf
black eye. And a posthumous award
10 W2BIB lor his greal work In jam
ming medical emergancy nels. And

leI'S rid lorge! K1MAN, the man who
rains on 011 parade wlh eocIless sell ·
promoting b1irw;1 broadcasts.

The good g.JyS , . ke ..10m WIliams
W2BFO. who pioneered RnY; and
Sam Harris W1FZJ, who showed us
wtIaI could be done with moonboooca
and InYented the parametric ampll ier.
gol passed by. How about Bill Hois
ington K1ClL, who got a whole gen
eration bu~di ng UHF equipment?

Now lhat Harry has turned agaiflst
ON, Wi. we weIhe OCWA promohng
oo-code Extra Class licenses? That'll
increase Harry's esteem even more in
my tired olcl eyes. And it you're ever
near Virginia plea se look tor Harry
and lind out why he's such a devoted
Ian of mir1e, He's on tna r&peater day
and night , so you can't miss him. But I
do wish he'd take ott at least a hun
dred pounds so he'll live longer and

I even had a IIIIe gokl hand ke y, my
Old Old TIrntlr 's CkJb pin, and my old
Boy Seoul pin from the '308. I used 10
neve some pins for winning ARRL
c:onl.'Sls, buI some ex..mployee mer
cifu lly swi lJ&d 'em. Vas , 01 course I
had my ARAL SO-year pin on there.
ligl'll up lroot . And 008 from Erasmus
Hal High SChool. weU. wtIal. on earth
else COtJd I 00 with all thai rnemora
blia? Waste 01 l ime. II was i'lvisible .
Phooey.

The post office has been putting
oul s ome post ag e sta mp pins , so I
put on the 5c ham slemp. ugy as II is
•.• and a S~ Joplin stamp pin, pro
moUng the l ive Greener Pastures
Jop~n CDs I've pill out so lar. I put on
a skin d/ll ing pin ,~ couldn1 1ind any
01 my skIIng pins. Just as well.

So I'M put the hat, with entre pins
on II, up In the allie, and go barehead
ed al lulure hamtests. You had your
chance 10 adm ire my ccnecnco and
you muffed II . . . all 30,000 Of so of

'00.

NEVER SAY DIE
C<JnfiINJed from page 86

For Iwo hours ! And It was only
Sherry pulling my sleeve , reminding
me thaI we mirJhl miss ot.I" plane . ..
and the hCfeased sigls ol lrustraliOn
ot tne AMSAT bunch, who had the
next slint In fhe room . Ihat slopped
mEl . Whalllcli tak aboll? Oh, aJII!lis
slll! I've been WRing in my e(litotialS,
in my Dedare War book, and Declare
War Updates. I ta lked aboul my
sneakY plan to get everyone ott sm
plell: and into duplell: operalion . . . a
move which we should have made 50
years ago.

I talked about EMFs and cancer. I
talkad about how our cells communI
care . And ecoscams: the plight 01 IBM
and what could be done to save the
collapsing giant .. . " anyone lhinks
Big Blue Is worth saving. I talked
about our basis and purpose (97 ,1)
beng totally obsolttte, the stupid pro-
posed VAT, dtttl.D:ling NASA and thtt
superconducUng supercollider, how I was delighted to see th at Ihe
America can rnake money on toreign Hamvent lon Ham 01 the Year award
loans Instead 01 pst throwing I _ay. went to Harry Dannals W2HD . Hany
and so on. and I go way back.

Oh yes, t also mentioned a huge The main reason lor Itw"ing him thiS
coincidence that rve recently cIscoY- pnlshgloos award was Harry's getting
ered . You're probably going to dis- the QCWA to su pport the no-code
agree with my take on this, bIA I" te l proposal . .. a change 01 heart on his

you anyway. I've not iced thai lhere part which amazed me at the time.
seem 10 be alrT'l()Sl no well-educated Thoa!"s 'oOItlat I woulcl have expected of
poor people . • . and almost no poorIy- Hany Gartsman W6A.TC, the previOUS
educaled rich people . Now, it sl ruck preSident, lor whom I have a ton 01
me that th is may not be entirely an respect, but Dannals has been so
acddert. Coulcl lhere be a correlation steadfastly pr&-CW al of his Ilte lhal l
be!Wean education and success? And was certainly surprised.
it lhere is, 00 you th ink this migtt be ttsst ran Into Harry when he ran
enough 10 convince kids thal educa- lor AAAL Hudson Division Director in
lion really Is Imporlant II they're oter- the 'SOs. I lhink this was when htt be-
ested In not being poor all their lives? came a big Wayne Green Ian. He's

Of course they may prefer to play been falklng about me at hamfesls
me odds that they'll become success- and over me air to anyone who wlll
lu i perlormers , athletes, politicians, or usren ever since . I understand Ihat
clergy, where an education isn't em- now lhat he's retired all he does Is sit
cal. At least lor a while. Then , how and talk on a Virg in ia repeat er day
many rich eoxe rs are there? How and night, mostly about me . I counl
many rich ballplayers? Dozens. And him as one ol my runber one tans.
how many rich business people? "'II- Harry's big aim in lIa was to be an
liOns. BIA is thai enough to get people ARRL diradOl'. I think his lalher had
to think? bean one and he wanted 10 pnw-e 10

The cold . wei . windy we al he r his lalher thal he CXUd do 1 100. I At-

~e the Ilea market scavengers In- member tus lather. a lIue CW tanatic.
Side. making it even more drttlCUl 10 I remember him diigerdy jatrming OX
move arCU'ld. • linaly got to where it pl'1One ops on the low end of 80m wltl
was no longer possille to lak with ex- endless COS. This is stil one of the
hlbiCors , • , I~1 get near 'em . . . more poptJar aspeas 01 our hobby.
so Sherry and I head ed back t o When I worked with Chet K2EAF
crowo-Iree New Hampshire . on thtt 1960 ARRL Naliooal Conven-

I did enjoy meetng a bunch ol ok! l ion in New York CIIy, Harry was the

lnends. Nol having a booth lhis l ime president ollhe HucIson Amatell Ra·
gave me a lot more Ireeclom to gat dio Council , which sponsored the
around. I wore a 73 hal so people snow. Harry came across to many
coolcl spot me, bulllound that no one people as a small-minded , laluous,
Iool<.ed al hats , Too bad , because I ARRL apparatctlick. I was there when
had it aU decorated with badgas and he was elected 10 thal positIon by the
buttons . , . my submarine combat pifl newly tormed Council. He managed
trom WWII , my Royal Jordanian Aa- this coup by outtalking everyone else,
dio Society (JY8AA) pin , my Korean eve n lhough he didn'l really have
Amateur Radio League (Hl9WG) pin, anything to say. No, I was no! jealous.
one l rom New Zealand, one Irom Chi- I was busy starling 73 althe l ime, so
08. Aussia, and one from Poland My Nlning HARC was not an option lor
hat was decked ouI8ke a CBer's vest me, Plus, I was lhe president 01 the
al: a CB picnic. No one notiCed. Heck, Porsche Club 01 America. I was just
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WANTED: TEN GOOD HAMS. K7JBO is looking for
a few good hams to join him In his growing c0n

sumer electronics business . seeking quality, not
quantity. Put your electronics knowledge 10 wotk for
you. Wrile: Bill. K7JBQ, 916 SE 5th Ave., Delray
Bead'l FL 33483. lnduoe callsign and home phooe
number. BNB315

THE RADIO CRAFTSMAN, newsletter lor those
who want 10 buik! their own~ipment. Send large
SASE lor sample issue, Inlonnallon. NONZQ, Box
3682, Lawrence KS 66046. BNB325

Walking-Stick Vagi?
Hold ,.... 1 4 Il"'ll ....-Ic ---11--
_ '>l '* oIIl """'- 1M. B-
....... ol .~~ rag; IhaI _ -ff--
..,.. .."..h<t- ill 2~ Ilndy rn. iloi T-
n-,-""'F1 ~,_ """ _ nl.......
..... ,10< 1<"f'C*". No. !W'" '"'" In droop _ "...
k... E~ r...-_ 'ipl Wf:d .."'iIL
2w>roon fl'9. 10"'" $.f'I.~.,.Iy I II>. ---11---1
_ $I> SIoiprinp II~I.... 1..1n SI.
AntennasJfht Onkr IlotLi~

R<». ~-S I'r'o<oo lIT /loWl5 801 313 1-125
ClRCt..E 324 ON READER SERVICE CARD

ALiNCO BATTERIES
D.J·580

EBP - 22S 12V IlOO MAH $65.00
ESP - 245 72'i 1500 MAtt $60.00

~ MId $3.00 VISA. a.c. DISC.

TNR YOU'8a~Stor'e
279 Douglas Ave• • AIIarTM:nte $pI iotgS, FL 3271 4

8oo·348·060t

ClRCt..E 374 ON READER SERVICE CARD

We have what you're looking for

BRIGHT NEON QSLs

LIKE NEW: ICOM IC765 wlth FL101, 102, 55A and
ICSM-6 rnlc, $2 ,000 linn. Call (304)457-3200 or
(304}457-4372. John, N8MBr . BNB330

RC1-2950 OWNERS: New modification manual In
cluding Power Increase. Clarifier modifICation. M0d
ulation Increase. Operating hints, and more. Parts
included. Only $20.00 ppd In U.S . (Missouri resi
dent' add S1.1 5 tax). SCOTT, P.O. Box 510408,
e., louis MO 63151-0408. (314)846-0252. Money
Oiders or C.O.D. BNB340

YAESEU FT·101. tan, stock mike, Swan desk ~ke,

exira plug-In crystals, new linals (1986), clean, 0wn

er's manual, asking S3OO. Call lou (607)647-5001.
BNB345

CONNECTICUT'S FAVORITE HAM STORE, RO
GUS ELECTRONICS, 250 Merld an-Waterbury
Tumplke, Southlnglon CT 06489. (203)621-2252.

BN9355

You'lIlove ou r numbe rs

$36.95 ~u~~ 9512.90~s
Brighl Neon OSLs thai jump off the wall.
BIadt ink on 65' Postcard Stock with six
Neon colors to choose from: Neon Blue,
Neon Purple, Neon Lemon, Neon Orange,
Neon Red, and Neon Pink. Printed in tormat
shown, state outline & logo included at no
exira Charge. (Please indicate if you want
ARRL logo when ordering). Ham it up w ith
all six Neon colors, order the RainboW Box
fo r only $4.00 more. You'l l be hard pressed
to beat m e price while creal lng such
STAND OUT quality .

Send your check or money order along with
(Printed or Typed) Name, MOress. (induding
County), Catl Letters and Color 01 Stodo;

TO: BB&W Printing
803 N. Front seeet
McHenry, lL 60050

Custom job or Different Stock, No Problem,
Call: (815) 385-6005

OFFERED PEANUTS FOR YOUR mADE-lN RIG?
I pay cash! RADIO RECYCl.ERS, n 30 W. National
Avenue, West Allis W1 5321''- (41 4)n 1-7121.

BNB400

Sell Your Used Gear In BARTER INI BUY
Call Judy Walker today. 1-800-274-7373

CIRCLE 394 D N READER SERVICE CARD

CIRCLE 55 ON READER SERVICE CARD

Shippong & hard"'V SS OO
FOflligr'I ordets $10.00

WU'( ARE TIE PX Nfl5
AU. ON TIE NATIONAl.

TUPE-UP'-U.,,,,,,

I~==-

• ~a,i l.• in, lali. Im" ""n lite .i~ and . 0
..1~rn.I .P<ll k .r <or h.lldphon....

, can Ite ...n on nll l hr llrn. ..hile 0JM'r. Un ~

SSR.
· .hn". hl l . c ",,"a' ion " 'llh ii ' 2 ..~"..

UD.

, al ' l o .. _ SSBm:owlu.......
.:. .

• l'rqUi_11\ I)( ~--..II, ",.;""""
1M «U ' ...r~,II<i< .... ,ouc ria-

' la~icaJi y removes all
ht t t rod~nl' ~ eauved b~'

tuners, ca- r ters. en',
computer RFI and olhtr
_imi lar QR'I~

Heterodyne Headache #14.226.5
Get fast relief with a Wh~ Ii_len toca rr in"s?

U ® lh~ \la l/.k'liolch filIIT :

magic I Dotch , .. rull.• •UI......lic. Suluni n~ ;,,_....r~.
aulomatic n"l,'h lIud i" filt l.'r

Rv f'l( T f'loo<l,""O;:S. I""

The ' PC Packet Slatlon~ is a comp fctc packet roato s tat/on tor the IBM PC Inc luding :

. > JLtJEBadjo Transceiver by Motorola <-
~> 1200 baud modem <~ -> TNC Software <-

You jus t plu g me PC Packet Station into a ha" slot in y ou r PC, plug in your VHF
antenna into t he card , load tn e software and you 're o n packet, it's ju st t hat ea sy ! PC
PhD(ET S TAll()N r EATURES - r~. f'.v.,y 1_ 1QI1 • 5ooIooo:t_. Com I thfOl"ln Com ~ ..."" Sf'IeoC""'.
;n,....ufll~ • Du;Jt In Ihe USA • T.... R,<!o ... tnl ~ $hif>klood II...... ttwo ~QII\""'''' •H;ow> " cust"", appk_ 0</ ..

co rnfl\('fc.,\1 ~('.. C.," us nboot MolOlol., .;>(f1O rnodull'$. "",,,{..,..ala T_<1I, R"lCb:os lind Motorola TeIt'm~

""""..... 5 0<>,,1<'1" . ,'1"....... __om..
PKT EI<.'cl,oob, Inc. ::!GU Il~vc•• u _ Av~. Dayto n. Dhio 4S414 ' ·51 ~4S4·0242

j -Com 793 Canning Pk\\) . Victor ,y 145~ ' (7161 924-0-122 ' ,"'AX .'161 924-4555

GET ON PACKET RADIO...
FAST and EASY. ..

With the "PC Packet Station"

MAX SYSTEMS-Two Meter Ouads: 3 element,
$39.95; 5 element, $59.95; • shipping. ANDERS
ELECTRONICS, 78 Ronald Roa d, Gorton CT
06340. (203)445-0042. BNB41 5

WANTED: Schematic Siltronlx model 101 1-e, copy
OK, reasonable lee. (704)333-9363 EST. BNB425

BROWNIES QSL CARDS SINCE 1939. Catalog &
samples S1 (refundable with order). 3035 Lehigh
Street, Allenlown PA 18103. BNB430

ORP KITS IN CANADAI CW Tral'lScelver kils lor
most bands, superior quality, lull warranty. Exciting
new productsl Send large SASE lor catalog. ~CQ

RADIO KITS", Box 1546, Bradford, ootaoc . l3Z
2B8CANAOA. (416)n 5-9119. BNB433

OSL CARDS- Look good with top quality printing.
Choose standard designs or fuIy custorriZed cards.
Request free brochure, safTllleS (sta~ appreciat
ed) from: CHESTER OSLs, 31 0 Commercial, Dept
A, E/T1lOI ia KS 66801 . FAX (31 6}342-4705. BNB434

FlNAUY AVAILABLEI A rugged, reliable, reason
ably priced handheld carrying case, $18.95. Lifetime
Warranly. THE CASE {BOO)276-£179. BNB580

DON'T BUY OSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also I specialize In custom cards
and aSL business cares. Write or call lor free sam
ples and custom card ordering inlormation. LlITLE
PRINT SHOP, Box 1160 , Plluge rville TX 78660.
(512)990-1192. BNB595

OX PACKET PROGRAM-extracts & saves OX
spots lrom AK1 A type OX packet duster nel wlo be
Ing connectedl Requires TNC & IBM PClAT. Con
IlOl8 Kenwood TS-44OI94O, $15. KK4LP, 9606 Todd
Mil, Hunts. AL 35803-1108. BNB655

RIG REPAIR by an-veer ham. Fast. reasonable.
Skip Wiltlrow, 5404 S. Walden Street, Aurora CO
90015. (303)69300997. BNB702

Conlinvea onpage 9 1
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PKT ELECTRONICS

Confinued from page 75NEW PRODUCTS

PKT Etectrontcs' PC Packet Sta
tcnw is a complete 2 meter packet
amateur radio state n on card lor IBM
compatible ccmputers-csr rroty plug in
the PC, add an antenna and you're on
the air. The PC Packet s teucn ccn
tarn s a qua li ty Motorola 5 wall
transceiver and a modem. n Ins a stan
dard IBM PC half-card slot and Is com
patible with both XT and AT corrput
ere. No external power Is required.
This Is an ideal amateur eteucn for
computer users with lhe new no-code
Technician Class license. There is no

significant RFI interference-FleKlam
RF shiekl lng and proper RF bypassing
keeps RF o ut oj your compute r and
CPU "noise" out 01your radio. h comes
complete wit h TNC sollware and a
manual.

The PC Packel Station Is priced at
$419 for a single channel and $459 lor
a dual-channel une. For more Informa
tion, contact PKT fOleetronlcs, Inc.,
2668 Haverstraw Ave.. Dayton OH
454 14; telephone: (5 13) 454-024 2,
Fax: (513) 454-0242. Or e rcie Reader
Service No. 205.

MILESTONE TECHNOLOGIES

LIGHTNING INDUSTRIES

CURRY COMMUNICATIONS

GORDON WEST
Amateur radio operators wishing to

upgrade to Advanced Class may now
obtain the 173·p age FCC li ce nse
prepa ration book written b y well-

MacRadlo'~ I rom lightn ing m
dustries is an Interact ive study pro
gram tor the new pool 01 FCC test
questions lor the Novice and Techni
cian Class li censes . It contains all
possible questions and answers that
can be asked on a test The questions
and answers can be studie d as flash
cards or as practice lests. MacRadlo's
lest g enerallng tunctton produces
FCC-style eKaminatlons et the push oj

a ounon. The test can be taken on
screen or printed for use in a class-

Curry Communications Is oflerlng
two new products. The LF2A is a com
pad acuve antenna system lor opli
mum low lrequency reception In noisy
environments. It features broadband
coverage from 4 kHz through 450 kHz
and more than 90 dB atl enua llon at
540 kHz . Low-profile and portable ,
II mounts easily to any pole or mast .

k nown instructor Gordon Wesl
WB6NOA. The Advanced book covers
all 507 exa mination questio ns, l our
possible answers lor each questlon,
and wesrs unique explanations. The
first 16 pages are devoted to bringing
the l censed radio amaleur up 10 dale
on recent dlanges within the Amateur
RadiO Service. Chapter 3 specnically
guides the radio amateur through test
ing procedu re s for the Adva nced
Class exam. Go rdo n West cove rs
sacn quesllon including wt'rf the right
answer Is correct and olters l ips on
how 10 ecfve some 01 fhe Advanced
Cl ass malh p rob lems . west gives
some tc rmuta shortcuts not lound In
any other publication.

The Advanced Class FCC license
preparation book is available through
most amat eur radio dealers, or mall
order l rom the W5YI Group at (600)
669-9594 for $9.95, For more Informa·
non . contact Gordon West's Radio
School, 24 14 College Or/ve, Costa
Mesa CA 92626; (714) 549-5000. Or
circle Reader Service No. 209.

room. Mac Radlo 18 tully compat ible
wllh the Macintosh System 7 .0 and
6.07, and is shipped with a HyperCard
2 .1 playe r. Minimum hardware re
qui rements are the Macintosh Plus
with 2 MB 01 RAM and a hard disk.

MacRadio is priced at $29, plus $3
sh ipping . Ca liforn ia res idents add
sales tax. For more inlormation, con
tact Lightning Industr ies, 1806 Mil ·
mont Dr., #125, Milpitas CA 95035;
(408) 942·7998, Fax: (406) 262·5441.
Or circle Reader Service No. 203.

h virtually eliminates power line noise
and hash , t c -eiement tn t erlnq elim
inates AMJSW broadcast Interference.
There Is substantial reduction In TV
horizontal osci ll at or Inte rference
and ~ght dimmer Interference Is elimi
nated.

The Model ANB-1089 receMng pro
cessor provides any long-wave recelv-

Milestone Technol og ies has re
leased Mlestone LOGMASTER II. an
Update 01 the popular ham radio and
SWL log-keeping program for DOS
computers . The new version re pre
senls a complete redesign, Incorpo
rating a lot 01 changes requested by

our customers, especially In the areas
of the user Interface . performance ,
comest operation and reporting. Mile
stone LOGMASTER and the CODE
MASTE R Morse fralnlng applicat ion
have been continuously upgraded
since their inilial release In 1985, and
this upgrade takes advantage ot the
latest compiler, database and proces
so r technology. User control 01 the
program has been slgnilicanlly en
hanced and there is a complete ly new
user inlarface which supports (but sf lll

DOUGLAS
RF DEVICES

Douglas RF Devices has released a
PC board and component kll for the
Roanoak Doppler OF Unil featured In
Transmitter Hunting- Radio Direction
Finding Simpllfed by K0 0 V and
WB6UZZ. This unit otters the same

er wllh improved fleKiblllty and recep
l ion capabilit ies. The ANB-1089 tea
tures: a selectable 2(} dB gain pream
pliller; a 15 kHz bandwidth filter; auto
matic noise b lanking (l hreshold ad
justable): adjustable IF shill; continu
ous coverage from 10 kHz 10 450 kHZ;
and a connection for oscilloscope mono
Itoring 01 noise blanking . It's rnggedly
buitt, srnea. and pcrtame.

The LF2A is $155 coo.: lhe recom-

does not require) the use of a mouse .
A completely reworked database de
sign allows fo r the maintenance of
multiple logs tor special purposes ,
such as DXCC and co ntest ing , and
the number and size 01 logs is limited
on ly by the available disk slorage
space. A key feature is ease-of-use:
Anyone who can keep a paper log
can use LOGMASTER straight out of
the box .

LOG MA STER II Is priced at
$29.95 . Current users 01 LOGMAS
TER can upgrade tor a nominal han
dling charge of $10 . For more inlor
matlon , contact Milestone Technolo
gies, 3140 South Peoria St., Unit K
156, Aurora CO 80014 ·3155; tele
phone : (303) 752-3382.. Or circle
Reader Service No. 204.

ease and fleXibility of use as
othe r systems costing 10
times as much. The Roanoak
Doppler OF Un it features a
16 -L ED circular Ind icator
whic h provides 22.5 degree
resolution which is quite ade
quate lor mobile use. The kft
comes ready-to-assemble ,
with over 95% 01 the enUre
project on the PC board and
it can b e as semb led In
about an hour.

The bo ard and componenf klI:
sell l or $87.50 postpaid; Transmltfar
Hunting is $19.95 plus $2.90 shWing.
Enclosure kits and antenna array kfts
will be released soon. c entorraa resi
denls add sales tax. For more 1nI0rma·
non. contact Douglas RF Devices, P.O
Box 246925, Sacramen to CA 95824·
6925; telephone: (9 16) 688-5647. Or
circle Reader Service No. 206.

mended collapsible GO" stainless steel
antenna is $13; and accncret zs-tcot
Interconnecting cables are $6 each .
The ANB-l089 Is $108.52. California
residents must inclUde sales tax . For
more Information, contact Cuny com
municatlons, 73 7 No rth Fa irvie w
Street, BurtJank CA 91505; (818) 84 6·
061 7. Or circ le Reader Serv ice No.
207 for the Model LF2A; No . 208 for
the Model ANB·10B9.
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Usten to
" Ui.' . T.lk ~Io "

7 night•• wHIl
&pm to 12 pm on
Splcenet..J.
Tr. naponder-21,
AudiO6.2

CIRCLE 14 ON RUOEII SERVICE CARD

9:00 am - 5:30 pm
weekdays

W..k..c:ls 8M .... Ia••
b)' . ppolat-.t.

FOLD-AWAY
ANTENNA MOUNT

FOlDS TO ALLOW ()()()RS TOOPEN
FOR MINI VANS AND UTUTY VEHIClES

90lTS TO TRALER I4TCH OR FlAT PlATE
SlFPORTSLARGE HFM08ll£ANTENNAS
NOH FOLD OVER MOOEl ALSO AVALASlE

CIRCLE 124 ON READER s.ERVlCE CARD

" ..... " ..... r"" "sjDlnl .
PH. (716) 664--6345

(800) 752-8813 for orders only

CIRClE 110 ON READER SlRVICE CARD

~7c';'o RC-1000
Computer REPEATER
Conc epts CONTROLLER

• Autopatch. Reverse Aulopatch
• User Programmable CW ID,

Conlrol & User Codes & Tlmeouls
Manual with sctemancs > 9O-0ay Warranty
Wired & Tested wI manual •••• $239.95
~ M ic ro c o m oote r Concepts
!~ 8849 GumTree Ave.
/- v..... NewPortRichey.FL 34653

<~ 813-376-6575

YAESU BATTERIES
'T."""""'"

n .."A1811Rf47OA
FNB-10 7.'ZV 1600 MAli ~ .$24.00
fN8.11 1'ZV 1750 MAli ._ ._ .$35.00
FNIM2 1'ZV I600MAH .$29.115
FNB-14 7.'ZV /1000 MAli .•..•...........$35.00
FNB·1 7 7.'ZV 1100 MAH ..........~....S25.00

Shipping add $3.00 VISA. MC. DISC.

TNA Your B8ttefy Store
279 Dougtas Ave_• Altamonte Springs, Fl. 32714

800 348.080t
ClACLE 374 ON READER SERVICE CARD

IICOMI

,

~I " '", .,
,. I I i

, .
UU.

Texas
BugCatcher

"The S ERIOUS HF Mobile Antenna"

Unmatched in Quality
Unmatched in Performance

CALL OR WRITE FOR
FREE BROCHURE

GLASYSTEMS
e o BoIr415

Caddo Mil... T.... 75135

9IJ3..527-4163
We ...n supply .,wtrythlflQ you ""tKi for th. t
BIG mobile eiQrlal yo u INIVl1 ......ys went6d1

The T._ BugC."""" ,*, be ctsSIOlI'I
designed to ff YOUR peI1it:uJer~.

Are you ready to own the BEST???
HENRY ALLEN WBSTYD _ TINA AlLEN

-

"

453 Buffalo Street
Jamestown, New York 14701

VHF
COMMUNICATIONS

i Via I

CNck "' ........,. _....,.. w• .t>ip .. ......... ooitIJin 10 <1111.
OUI_U.sA~Nd 112, tor ... mIIiI . _ -.. plHM Nd
5'1lo_ ....

CIRCLE 2 ON READER SERVICE CARD

New-Powerfu l-Breakthrough. All 43
Morse Code c h a ract e rs sent with a
rhythmic beat. A f u n & easy way 10
lea m o r retain Morse Code skills. Now
t he s ecret is you rsl order " T H E
RHYTHM OF THE CODE"TM Version 11
cassette today!

The HIT of the 1993 Dayton Hamventiont

KAWA PRODUCTIONS
P.o. Box 319-RF.

Weymouth, MA 02188.
Send $9.95 and we'l pay the sBpping 10:

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

CIRCLE 340 ON READER s.ERVlCE CARD

BackPack Solar?
10 ...o. llo::smSlonn pond is
sizItofopen 7) ..gazme.. wt<:i.m.
l ib, and dcliY= 60UmA for l h
dwging or difo:l opel'l"OlL lOugh,
Solid., wnb DO g'- III bre aL So
N gp Uncle Som ustd Ill io for
spol ler communic.liollS and porlable
repealers ;n Oeserl SlOml.
Ileady III ....... $ \609, Add s.s S&.1t Info $ \.

-
MORSE CODE MUSIC? .,

THERMOGRAPHED CARDS! Raised print QSLs at
nat printing crces. Samples: Phone (817}461-6443
or write: W5YI Group, Box 565101, Dallas TX
75356. BNB761

WANTED; HAM Ea UIPMENT AND OTHER PROP
ERTY. The Ra<tio Club 01 Junior High SChool 22
NYC. Inc. is not only ltIe Big Apple's largest Ham
dub but also the nations only iuD lime. non-profit or
ganization, 'M)fking to get Ham Radio into schoOls
around the country as a theme lor teaching, using
our EDUCOM-EdLlCatiOn Thru Communicallon-pro
gram. Send your radiO to school. Your donated am
ateur or related property. which will be picked up or
shipping arranged, means a la~ deduction to the lu ll
extent oI lhe law lor you as we are an IRS 501 Ic)
(3) charily in our thirteenth year 01 service . Y01Jr
help will also mean a whole new wrorId 01educaliotl
al opporturVty lor children around the country. Ra
dios you can write off. kids you can't. Please, wrne
phooe-Ql' FAX the WB2JKJ "22 Crew" today: The
RC 01 JHS 22, POB 1052. New Yorl< NY 10002.
Telephone (516)674-4072 and FAX (516)674-9600.
Young people, nationwide, can gel high on Ham Ra
dio with your help. Meet us 00 the WB2JKJ CLASS
ROOM NET: 7 .238 MHz. 1100·1230 UTC and
21.395 MHz. 1300-1900 daily also at the ARRL Na
Iional Convention in HuntsviIe AL, Augusl 14-15.

BNB762

ROSS' S$SS NEW J uly (ON LY) : tCO M IC·726,
$950.00; R-9000A, S4,80(1.00; Lv14, $18.00; AG
1. $61.00; BP-3. $33.00; BP·70. $55 .00; HUSTLER
5BTV, $115.00; FX-2. $28.00; G6-144G. 587.00;
RM-20. $19.00; KENWOOD TH-315A, $340.00;"fH.
225A, $300.00; PB-l0, $40.00; PB-12, $55.00; AL·
INCO OJ-120T. $200.00; DJ-160T, $235.00; EBP
12N, $42.50; YAESU FT-470. $PHONE; FT·736R,
$PHONE; G-54ooB . $427.00: FT-411 E, $383.50;
FT·709R. S3OO.oo: FT-41625B. $300.00; FT·73RTI.
$265.00; U.S. SILVER TEFLON Pl.-259TS, 10 FOR
$13.50. ALl. U MrTEO TIME OFFERS. OVER 9.035
t\anHelated items In stock tor immediate stipmenl
Mention ad. Peces cash. F.O.B. PresIon. HOURS
TUESDAY-FRIDAY 9:00 TO 6 :00. 9:00-2:00 P.M.
MONDAY S. CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY. 78 SOUTH
STATE, PRESTON 10 83263. (208~52-Q830.

BNB707

GIANT SOLAR PANELS $44.00 EACH! Excellent
PriceslSoIar Equipment/Accessories. Free Infanna
lionlSetld Stamped Envelope. Catalog $3.00. To:
QUAD ENE RGY. P.O. Box 690073. H01Jston TX
77269. (713)893-0313. BNB715

SIMPLEX REPEATERS $149.001 We manulaclure
them ourselves. QUAD ENERGY. (713)893-0313.

SNB716

ELECTRON TUBES: AU types and sizes. Transmit
ting, receiving. microwave • • • Large inventory =
same day stipping. DAI1.Y ELECTRONICS. 10914
NE 39th ST. Sulle B-6. Vancouve r. WA 98682.
(800)346-6667 or {2(6)896-8856. BNB719

MINIATURE POLICE RADAR TRANSMmER One
mile range, $41 assembled, $31.00 kit, (219)489·
1711 . P.O. Box 80096, Fort Wayne IN 46898.BNB725

HAM RADIO REPAIR- Prompt service. ROBERT
HALL ELECTRONICS. 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

DIGITAL AUTOMAnC FREQUENCY DISPLAYS.
Please spec ify radio . Bu siness 52 c ent SASE.
GRAND SYSTEMS, POe ':¥J77. Blaine WA 98230.

BNS758

SOLAR POWERED HAMS! The Sunswilch Is a
charge oonIroier 10 protect your batteries from over
cha rge. Power MQSFETs are used, no relaysl As
sembled tuned and tested 539.95 plus $2.50 ship
p ing . SUNLI GHT ENERGY SYST EMS , 22 25
Mayflower NW, Massillon OH 44647. BNB774

Continued Of! page 92
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CIRCLE 349 ON READER SERVICE CARD

SEIZED GOODS, radios, stereos, computers, anet
more by ttle FBI, IRS, OEA. Available in your area
now.Cad (SOO}436-4363ext. e-6223. BNB826

SENSATIONAL NEW WAY TO LE ARN CODE-Do
Aerobics, Sing, Jog, or Drive while learring code!
Now the secret is yours! Order THE RHYTHM OF
THE CODE-Morse code music casselle today! $9.95
ppd KAWA RECORDS P.O. Box 319-S, Weymouth,
MA 02188. The HIT of the 1993 DaylOl'l HarnvenOOnl

ON""

R-390-A SERVICE: Module repair and alignment to
complete remanufacture, new front panels, knob sets,
VFO calibratiOn, new fllter capacilors. lubes, squeldl
modif ica tion, 20 years ex pe rt service, z-weee
tumaround, very reasonable, any condition accepted.
(41 9)726-2249. BNB813

FREE SHAREWARE AND HAM CATALOG lor IBM
or ecce. Morse code Computer Inlet1aoes, $49.95.
DYNAMIC ELECTRONICS, Box 896, Hartselle AL
35640. (205}773-2758, FAX·773-7295. BNB815

PROFESSIONAL COMPUTER DRAWN SCHEMAT
1CS !rom your artwoIl<. Klaus Spies. (708)966-4835.

ONB820

AMATEUR RADIO REPAIR SERVICE: Most makes
and models. Kenwood Authorized Service c enter.
Over 30 years of Amateur service experience. IN
TERNATIONAl. RADIO & COMPUTER, 3flO.4 Soulh
US "1 , Fort Pierce Fl34982. (0407)4~.

BNBn6

CIRCLE 374 ON READER SERVICE CA RD

Subscribe
to

73 Amateur
Radio Today '

Call... .
1-800-289-0388 '

NEED BATTERIES?
TWO-WAY RADIOS · MOTOROLA

CELLULAR/CORDLESS TELEPHONE
LAPTOPCOMPUTER ·CAMCCRDERS

SI'IippinQ add $3.00 VISA. v.c.DISC.

TNR Your Battety Store
279 Douglas Ave. • Altamonte Springs, FL 32114

800·348-0801

FREE

SAMPLE me
coPY! ""I-""':

ANTIQUE RADIO CLASSIFIED
Antique Radlo 's Largest.f:lrculation

Monthly Magazine
Artiel.. . Clluifleds · Ads 101' Parts & Services

Also: Early TV, Ham Equip.. BookI;,
Telegrlph, 40's & SO' . Radle. & morl_

F,...2O-wOrd IKIuch month. Don', min out!
" YN r:m.i5 1S44.~bY ,.1Cl...)

6-Month Tria l · $16.95. Foreign· Writ• .

A.Re., P.O. Box 802-E8, Cartisle., lilA 01741
~

Or Call: (508) 371-OSt2

h .... EM' ....' ld
• faIl-Sol< ...... __.",,-_..-.~· r-' __ " __

Qulil}'e-_..0' " " ... _.,.......
•K"': rOooi<tf\o>: ....
• FolIt'-- .." -..=,....,.,. - ....

.... AlI_ 1ed >\itC__ _ • _ _ . 00It<

_ . l lO-C S5.., """ lJ$A

Sell Your Used Gear In BARTER 'N' BUY
Call Judy Walker today. 1-800-274-7373

OSCAR MODE-J FILTERS

DIGITAL SWR and POWER METER, Assemble, Kit,
or Plans, wiltl Alarm and set Points. FREE inlorma·
lion. RUPP ELECTRONICS, 5403 Weslbreeze, For1
Wayne IN 46804. (21 9}432-3049. BNB831

FCC COMMERCIAL UCENSE PREPARATION RA
DIOTELEPHONE-RADIOTELEGRAPH, Latest home
study last easy audio video. FREE details WPT PUB
U CATIONS (800)800-7588, BNB840

AMATEUR RADIO REPAIR: FCC licensed, 17 years
experience, lab quality NBS traceable lest equipment,
reasonable rates. G.B. COMMUNICATIONS, INC"
963 Bi rch Bay Lyn den Rd., Lynden WA 98264:
(206)354-5884. BNB860

70 cm 70cm
PreAm-r-.., Rx

PSI
432

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

1 2MTxH2~; 1 /

$105.00MMf200·7 $59.00 PSf432
(usually suHIClent) (for ext ra protect ion )

LL, @ 145 MHz O.5dB I.L. @ 435 MHz 0.1 dB
Loss @ 435 MHz an og mm Loss @ 145 MHz 70dBtyp

Wrlte for delalled specs on all VHF & UHF crceucts. Shipping FOB Concord , MA
• I'IlfOU ..-C1M"""""" "MTItCIUII...", IlOTlCl!

Sl
SPECTRUM INTERNATIONAL INC.
P .O . BOI 1084, Dept. S Concord, MA 01742 US A
(508) 263-2145 FIX: (508 ) 263-7008

CIRCLE 183 ON READER SERVICE CARD

NEVER BEFOREI 20,000 shareware programs on
three CD·ROM discs, $69 plus $5 shipping. Including
many usefu l ham programs. Amazing value! Dealers
wanted! CROSLEY SOFTWARE, Box 276G, Alburg
VT 054040. (514)739-9328. SNBa71

WANT A SUPERIOR KEY? Hi-Mounds paddle, hand
keys, bug. thigh strapped mobilekey have smooth re
sponsive handling. Eye-catching quality, appearance,
eliminale flSl fal1gue! SASE information. K8XF, 9929
Foxsquirrel, Newport RiChey FL 34654-351 7.BNB873

... ELECTROMAGNETIC FIELD METER ... FREE Ham BBS. (311)742-2214. ONeess
Redu ce exposu re 10 poten tiall y h armful

electromagnetic fields. Alph. Ll b'. hand held Tr iFi. ld....
Meter musurel AC electric lIelds, AC magne llc fie ld.
and radio/microweve power deonslt)'. Find ground faults,
AC current wir•• o r ",,-uur. h igh-fie ld geller.lors with
the Alagne,Jc sening (.2 - 100 millig.un. 60 Hz); identity
poorly g rounded or I h.. lded equipment, high VDT o r
!Iuorescent light f ieldS, dist inguish hot VI. ground wires
with EltlCtrlc senlng (.5 - 100 kVlm, 60 Hz) ; me asure
anlenna radiation patterns, leaky microwave ovens, etc.
on RFl ml cr o",ave letllng (50 MHz to 3 GHz, .01 to 1
mWlcm2).

Electr ic and ma gnellc selling. are omnidirectional,
measuring fu ll magnitude of f ields without the nlH'd to
reorient the meter. Pr ice 01 $1 45 InClu des delivery and
o""'year warranty.

AlphaLa b, 1272 Alame da Ave , san Lake Ci ty , U1 841 02
Call (801 ) 532-6604 fo r speed ier serv ice or free
li leralura on alKtromagnellc radiation health risks.

7 :" " ....... I. , ..
" ;..... ....

0,: .... . . ' "';' '".' - .,
-:.~ .' ./ '-,- ., ....~, '

-t<.•

----------...----- 0_ '

AMATEUR RADIO REPAIRl l II makes & models av
erage labor per unit, $96.00. W7HBF, DAN RUPE,
1302 S. Uplands Dr., camano WA 98292. (206)387'
3558. BNB900

PRINTED CIRCUIT BOARDS for 73 Magazine pr0

jects. Drilled, plated, Gl0. Techno Whizzy-l VFO,
$7.50; MatriX, $8.00; Amp $5.50. Also boards lor
QST; HamRadio; NlJIs & Volts; Elt!<;Ot:Ji'lilZ Now; ET1
Magazine; ARRL Hancl:looks. Full jst free. U.S. or
ders DEDUCT 2()'ll,. B-C-D ELECTRONICS, Box
20304, 858 Upper James Street, Hamil1on, Ontario
Canada L9C-7M5. BNB91 0

WANTED: BUY & SEll All types 01 Electron TUbes.
Call (612}429-9397, Fax (612)429-0929. C I N
ELECTRONICS. Harokl Bramste<1l, 6104 Egg Lake
Road. Hugo UN 55038. BNB915
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COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95.1$.29 starT1l gets un
usual software catalog of Utilities, Games, Aduh and
British Disks. HOME-SPUN SOFTWARE, Boll 1064
BB,EsteroFl 33928. BNB917

ACS NUOB BBS' Free access, oyer 16,000 pro
grams. (316)251-2761. BNB923

INEXPENSIVE HAM RAOIO EQUIPMENT. Send
postage stamp lor list. Jim Brady WMDSO, 3037
Audrey DR., Gastonia NO 28054. BNB927

USED AND NEW AMATEUR RADIO. SWL. AND
SCANNERS. We bUy. sal. consign and trade used
equipmelil Thirty my warranty. Western PernsylYa
etas' newest Amateur Radio supplier. FOR HAMS
ONlY. (412)825-9450. Robb KE3EE. BNB929

RADtO REPAIR Amateur and commercia l. profes·
simal 'tIfOrk. Fred FISher WF90. 61166 W. Rjyer Rd.•
South Whitley IN 46787. (219)723-4435. BNB930

FREE HAM GOSPEL TR ACTS. SASE. N3FTT,
5133 Gramen::y, CIilton Heights PA19018. BNB960

AMIGA., MACINTOSH. ATARI XUXEJST Amateur
RadiO PO soltware. $4.00 disk. Two-stamp SASE
brings catalog. Specily computerl KINETI C DE·
SIG NS HAMWARE. BOil: 1646. Otange Pa rk FL
32067-1648. BNB965

ClRCU: S ON READER SERVICE CARD

Chassis Klts Rack ShetYes
cabinetKitS Rack EqI.ipment C8bi'lets
Assembled Cabinets Anlema GtI:II.ndng Klls

Slope Boll KIs Tower Mcurted Boll: lOIs
UHF & VHF Anlema Dipole Hangers
Po-' 0iYider Kits Other endosures

SmaI sheets Alumirum and Brass

~t3'a,,(4 ~

"""".... K3IWI(
5120 Harmony GroYe Road, Dover, PA 17315

Phone 717-292-4901
~ IPM ..., i".3OPIIl EST. E-.

·Distn-..,;p ............

BATTERIES
ICOM INSERTS

BP 3 270 MAH $10.oo
BP 5 600 MAH $18.00
BP 7 600 MAH $20.oo
BPS 1200 MAH $21 .oo
Shpping add $3 00 VISA. N.C. DISC.

TNR Your Battety StCKe
279 Douglas AYe. - Altamonte Springs, Fl 3271-4

800-346e0601

CIRCLE 37.. ON READER SERVICE CARD

PERSONALIZED BELT BUCKLES
and

RUBBER STAMPS

So~d brass Belt Buckle uniq uely designed
lor ham radio operators and personal iZed
with your call sign for only $22.00 plus $3.50
shipping and handling per buckle ordered.
outside the U.S. add $7.50. Rubber Stamps
with call sign. name and address for $6.00
plus $2.30 Shipping and handling, outside

the U.S . add $3.80.
PLEASE ENCLOSE YOUR CALL SIGN

Please send check or money O«Jet to:

C & J ENGRAVING
PO Bo.103

Broken AmlW. OK 74013-1433

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

CIRCLE 390 ON READER SERVICE CARD

G.S. MANUFACTURING
4691 Beagle Road

White City, OR 97503
(503) 826-1067

• ALL BANDS 80-10 meters
• OSY From Drivers Seat
oGS-1 1112· Oia. 36" High
• GS-3 3' oe. 24' High
• DK-3 2' Dia. 32" High
• (W6MQ Design)
• 160 Meter Version
• Custom Mounts (OPT)
• INCLUDES Conlrol Box
• Brass Stud Mount
• OUALrTY CONSTRUCTION

• Prices Start at $195

MOBilE. PORTABLE ANTENNAS

Q RCLE 335 ON READER SERVICE CARD

MaeRadto..
Amateur Radio License Exam

Tutorials & Test Generators for
Macintosh Computers

New Question Pool
Technician & Novice Class

$29 00 plus $3_00 shipping
• (CA add 8.25% tall )

Lightning Industries
1806 Mdmonl Dr.• ' 1255. Mi lpilas CA 95035
Tel : (408) 942-7998 Fall: : (408) 262-5441

Dealer Inqu ir ie s Invited

CIRCLE 222 ON RUDOI SERVlCI CAltD

1 Switch Selectable Filters in One

Q RCl£ 175 ON READER SERVICE CAR D

W9GR DSP FILTER

Just turn the switch to select one or:
~ Fillers which enhance SSH signals
by red uc in g hiss. static, ignition. and
powerline noise with no percept ible

time delay combined with ~lulti ple

Automatic Notch fi llers to remov e

heterodynes instantly.
.. " Brick-wa ll" CW Filters with
bandwidt hs of 50 Hz to 200 Hz.
3 unique linear phase bandpass filters
for RTTY. HF Packet and SST \'.

Installs easily between (he receiver an d

external speaker or headphones .

W9GR DSP Filter $299.95
12 VDC Power Supply $11.95
Shippin,~ and Handling US $5. II\"f'rSras 5/5

, ,"'" (li da'.....-,_ n'ft.j ~
I!! do.· ,....~ " .

j-Com . 793l:.a nnin~ Pk.. , . ' k111r NY 1456-1

(7 16) 924.(M22 · FAX C7 1M 924-aSSS

COMPUTER & PRINTER USERS : SAM Amateur
Radio Callslgn Database $39.95. $3.00 shipping. Re
new your ribbons. Ink lor 20 to 30 reinklng $6 .00 plus
$3.00 shipping. C & S ENTERPRISES, P.O. BOil:
561 , Clinton MS 39056. Sid Wilson, WBSGFM.

BNB980

SURPLUS Huge quantities. lowest prices In Ameri
ca l De alers wanted. Ca ta logs 53. SURPL US
TRADERS. Boll: 276A, Alburg VT 05440. BNB985

I BUY ELECTRON (VACUUM) TUBES Magnetrons.
Klystrons. Planar Triodes. etc.•.Jetemy Madvin allhe
VACUUM TUBE EXCHANGE. (800)995-TUBE or fall
at (800)995-6851. BNB987

AZDEN SERVICE by termer factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 St. ' 9, Mia mi FL 33 157.
j305}238·3327. SNB979

PRINTED CIRCUIT BOARDS lor projects In 73.
Ham Raa;o, 05T, ARRL Handbook. USt SASE FAR
CIRCUITS. 18N640 Fte!d ct. Dundee IL 6011 8.

SNB966

OUT OF SIGHT: Put HF rig In Il\lnk and control Fre
quency, Volume, Rll modes with the '"REMOTe 20
It away. Operate Irom armchair' $130. Also
TTUA S232 shiller re qu ired to hook rig to
co mputer/remote $30 . DIGITAL AUDIO EQUIP
MENT, P.O. Boll: 10393, Cedar Rapids IA 52406.

BNB975

ROTOR PARTS ROTOR SERVICE, ROTOR ac:ces
scoes: Brak·D-lays. Ouik-connects. Pre-5et mods.
NEW moclels for sale. Free cata~ C.A.T.5.. 7368
SA 105. Permerville OH -43450. BNB996

CELL ULA R HACKER S BIBLE- $5<1.-45; Cellular
Programmers Bible-$&4.45; cable Hackers Video
$39 .95; Satellite Hackers Bib le-556.95; $canrwtr
Hac;lo;efS Bible-$34.45. TELECOD£. P.O. Boll 6426
RF, Yuma AZ. 85366-6426. BNB993

V1DEOCtPHERlSATELUTEISCANNERICABl.ElAM
ATEURICELLULA R. Repair Manuals. ModifiCation
Books & SotIware. cataloO-$3.00. TELECOOE P.O.
Boll: 642&AF, Yuma AZ. 85066-6426. BNB994

73 Amateur Radio Today - July, 1993 93



Uncle Wayne's Bookshelf
REFERENCE
2ON l02 f'nctk* 0'giII0I EJM;b..-" lWldboc* ", ML. f _
Ir, IIA c.....- ... dip.! pn>jecoo. Dipul dlnils, loP:
~ hidabIn _ rincft. "'""""l' IIld~
cIM:a. SloUt

2ONl03 ElK......~~l"iClbOoll "'hill ".~
~_J~"' . "'F Ii.. ~ .............. AC.........wiIdo
_ ....... ..........L $IUS

2ONl04 a. 1I0"lcT~ Eq\!iPi,.41",idIIOOlL I>ySrw M.-y
A ...... ~... _ ""'..._ ...........Ui.~_

.._~...._-.$Ia..
2OHl05 Dlglla lDgk: a-. _ FIp-f';opa ., 1M R. SUorJIW
Am. ~_' .. dipaI *Itcu........ T.... illclDpio:l uf pia"""
ftip-I\cIpo...... i t 'Y_lfr_ _ I ,- .. SIUI

Otcao lIIMW II. ~b lI t 011001 PrKIlc.l ElK""""" C1r.
c:utt!J Tried ond _ ..nl_~ $1,.,5

01P'6ll F'tr.- Rdo~ "''"*'"''''....,.T........ _
du p oed... $IU S

01TOI T~HI.ontInrg a,~M..",..,r-...Cw1«

bIio> dii..._ ~ ...ified. 51U S

O2C3O COi•• , "l ~ a,J_G.-.c......
........ -......__ 59.5.

03A0Z Rtty Too., a,. 0- "'r- Modem ...... _ ..
fl. iel,pc.S&JO

03S0<I Hldc*I $I on"'lIlII TV "'" T-"- HdNiflX"'"Thc_. "' I.... SIUll

05E03 Rrsl: 80alI 01 Yociton EJoiebOi,1et; U.ique pn>je(n _
_ 1'IIOI'I<J ...-q. SIUS

09022 The WCII1c1 Ham Kel: D1NC'1oty '" Nih Wjrtow..l:l Now-
2nd u1i1ioft. I"' Ihe ..,.uJ '"""'"' ham ,.t;o ............. .....
~ you ",hen ond )'<III can _ \htnI in. $9.50

•

10F0!l3 111193 ....i.' .. C • • • t 'Tho _ 199) I..i _ ...... Call
took ... SlIO.OOJ+ IicaIo<d ..tiD Wi - i111hc COl • ia-'de "'Ofth
AIneriea. 11_ Soulh AmcricI, &.ope, Afrka. Alit. _!he hr;ifil;
_(.~ofHa.......... U.s. pm... ..~ SJU~

100093 1993 North~ CIIitlOOII The 19'» NotI. Awocrie:an
Call1>oolliols ... c:oI.. __ Md _ •.:om..... f..~ Ii
CClOOCIII _..-.. .. all--=- of~ AIneriea. Sl"'~

05H24 Radio Handbook, 23nl Ed. b, w~ I . Orr W'6,$N~
pa&eI of neryihin, )'011 .&OIiCd 10 u.o- I lad;" e-.,.iooo.
"..,

0281 0 Hulh NO&tIiIgls "., T• ." fffl/Mll KIT' 1 2~ pap ihldlmCd
hilltOr)' of !he Hwh C..........y. ""Ilodes .....y fond "" i,aic. ctIflIrilucd
IIr """-lime lbdIlit . "q:>k>jo.... 02810 19..50

100F92 1993 Calbaoll~,l An IIpdaIc JO!he 1992 I.......·
.ional ond Ame"'" Cil libooU. $10.00

12E76 a u ie: EIectronIes " __~ bJ 11II 8_ . <f N.....J
,.~ e.:-n .... ionponanl llSl""" '" lpfIlied .let...oCo lind
ekaOllllict _iCaOanS. 51US

12&tl Soowiid lAW! Baslc ElK."........ t'rq>tIm4", /IV ....

"'... '"N-.J f'rrsoMt / Sequel IV s..il: Ekaronict,~p
......_ of'" IIlIR M!.wud k-.dJ. oroppIiod elluiiWii<s. $9.95

0100no....1raIed Dlc:IIor*Y 01 ElM:boo_ 51h Eda,
• .p. t .T_Md S/oIlI CibiliJcu ""~ '"- "' ..........
liont. IIld iijlpUoditu pKtcd witb !dIomaIiI: .)'lOlldo ..........
.... raloles.~

2ONl»1~ RNio 00..;.......~~
Ing I_, '0 " 1926-113&, V... One .....,.;lttl /JrM.N.
~ ItA~ .d a 1cJr.'- ••(11.... V....,.
Radio i ..... SII.'5

2ON096 tto. Ta Rwd Sd.iililtQi (41h EilJ /Jr~ £ .
HeMJtt_ W.... IcJr "" bt,.....da:u liuI it lobo_
_ .",..--. YWable ... "" 1Io>tlb).... .. .........
....nu~
2ON097 ~dia OperMor'l Wortd Atlas ., W.1r SIi........
woe, TIoil is. """,,pa<I (S,n. dc1ailed. and _....-i",
_ ' ·' ood ... br: I_deD...... ; - . ",, _
..". S17.'5

2ON098 DKt1 Oi '~lellc Man IrJ C,,;l5wWII.w. s-.. ...
....... _Moniin dI:aricaI i s:!t.t$

2ON02O Secrels of llF C1reult Dulg n a, JWJlpll J . C.."
Writial i= cbr _icIllanpaJe. CO'<U'I ....,""'........

_ ... b.......... SI'.50

2OHl 07 twn Sluff A .....'...ele:.."" "":ret', pid; anoI .........
..,. $I"'!!

2llH l09 73 ' '';acine Indea lll6O-11lllO A .....,...Ie.. iIde. ia
1M:f)' ..... 1I; pub/iolo:d in 7) M~Ihmo'" 19'90. Ilool SIU I
IBM iOIi".. (opecify I)'pe) moo
2ON110 Pn;Klud A." ie.1 Since lM!i ConWns .. lode. to
3.400 pn;>ducI~.hoI "".eapjlt&l'td in QST. CQ.HR. 7J and
RIJok_ . Boolt l n.95 IBMSofIw.... S.2S$10.00

SHORTWAVE=========== = = SOFTWARE---_
06$7 1993 PlInport 10 Warld Bsnd Aadlo
h, ll1l11rlJlU;OII/Il B""""...,lin ~ StMct•. LuI Y... ·ll
ICl the bIe!Illll.. ion and rime , rid•. S16hq)

roSl l Shottwsv. RectiY.... Pul and Pre
tent edU,d bl Frtd J. O'~'lMn Cllide ,a 20ll+
>han...... receiV<'rJ ma""f""lIred in .be lUI 20
~'rJ. 'Tho BI.. Book of ilion.... '" radi<> .-.Iue.

..."
07R25 The Rm Llfl...... bl FmIOm ,-'!
N.... ond u pondod. Thi. ' p"";'li<ed _ ""....
pile. ;o' ue. I rh""" h 2S of IJoe RTT1' u.,entr
New>Imtr. C.....ino "",,-, hard.....flncl inf...•
mohon .. ad.1ftCOd RTTY IIId FAX ..,.",;•.,;",
cdwliqllei IIId IItqutftriro. IIU~

03C(» Sf.... ' •••• aw.1daItI1lI ConficMntI8I
Iry Gerry L o.use. Cowen all cIIndooline Iwnad
........ COiWlI"1-l1)'._,nlly: Itlh to.qo iC ia. ..1I-
ef~ inf.."....o: 'PI free.
*=- fiJhien. Iebe~ onaodoilll radio. oec toIiIio......
03M221 US M1Mtar,~ (P8r1
1) USMil..., ' • ... .a-c-Io "" otlm
..-e, C-.. ".,.. .. ia. '*lpeuod .. pain_
,... f teql .... "" .... ""ilipp;oa, I.,.. and
K...u . lad;u P4 l'uif'1c 0«.... """ _ .
SIU'

03M222 US MlIlli ty Communleltlon l
(P8tl2) Cow. US Couo,...n1, NAS CAP.
FAA. Pepl . of be.lY. Federal E_ "u. ,t ... AJatcJ. [);oaooer e-n.rica_
fCC, Dept. of Juonoe. """" 14 ItC ... 9071 KC.
S" ...

nwm US Miitaty~ (PIr1
" C ; I the .IM.....aII ", .y Iiil of US
"' ~..., .....ita, tru. J99) KC 10 1I.'Ul KC
SILtS

09S42 The Sr. ••• lJIl. ,... l laildbooll .,
~ s-.w N1NF Oei!he _ ... of~
........ radio. SIO!l

11T88 Tune In on T..wptl...... Calli by rMr
KlOei,d KU.E:$ Fan"."ed u. fre~')' I;"L ...ilh
dt,. i!td dtocriplion01 each ..,..;~ and it. Ioc..i..,
in RF ' peclnlm. IIUS

03K20!> Guide 10 Radlolelelype (ATTY) SII
lions bl J. KUng. r(<= Updated book cov"'" all
RITY " al i"", from J MHl -)()MH•. Pres•. Mili·
tary. Camme.d l l. Mer. ", PTT•• ,mNJ;.ic•• ond
_11US

111.5 10 "'ir Scan Guid. 10 A,r.,nutle ,1
Communlcatlonl (Sltl Ed.) bl To.. KM;ul
K2AES 101001. . "",p<ebenii"" , uidt to ,"""i ,
US~~C>va olIC -
di.. land .iq>ons ond ...,...., ba!a. pIIw Ji>linp
f... C. ..tral America. the C.ribbe.... Nonh Ar
Ionrio:. IIId .... PacifiC Teo,iwiieo. n us
UiA0D2 Sun..... a nd Shortwt'" An, ..,
8<dt b, Bob Grow MosI fr<qutally a>bcI que>
_ bJ -,.....Sl..U!I

071.66 ra n.utlc.1 Co mmu nle.t lonl
Hot "" R4bM E. £_ E......... idwJlao-
I, 1Ie of Uoonw.... __..lieol h....i.'_
SIU$

l 1RF 13"" "'Top SecrIt" Registry of tIS
Go_ '_it Radio FNqu llI-i I (7t/I Ed.1
., r... K-e;'e/ K2AES no;o 1eII'_ clirecrory
Us '"""""'" lIM: ...a1atd tefe"""", _ r...
freqo ) ond ocIIer i1nponaM inf.......;.- rea.·
in, ... tbc ..-.,arioDa of fcdcqI qncieo.
52U!!

ll F52~', Cortfldlnllail FNquency
Lb!, "'"' AI. i$i:d Edition~ t,- A,C.
HwlJirq AI. ", ..iu "- • MHz-2J"'Hz.....
a'oII ...-.,. -. Voinrt:\, 1.-poL_
\Ittl., Force 0ntlJ'_-. SIt.50

11SR97 J<qtianIoI 0/1 , of St.nival R-.ia
F.-.qu. ncle. b, T K""I,,/ K2A£S Honcly
........... i.. ",f. ..""••• iclc: '0 Ioi,lo. i.'."il
<..........ic• •ioM freqwoenriet teq. ited b) 'or
maIioeo. SU!!

11SMlI Be.nne, Modllie.tlon Handbook,
Vol. 1 b, Bill Creek pr""idt, t1... i~h l f,,",.rd

...p-lly....p illllbllClio.. ror . 'I""'din, m. <JpeT.

. ,illl capabiliric. 01' VHf "'an........ 11 7.~S

llEE06 Guide la Embe..y E.plon''iIe
Communlcatl_ 11y r"", KM ;/tl K2A£S C...•
did aIld probin, elOmi""l ian of """ldwide .m_
b..., . JII1 (.llt..-d) .",lon.~. ''''''munic... i.....
orllleml and ...,....,g. SI1.95

15093 1llO3 S hor1Wev. Directory 18 th Ed.1
I1y Bub G"". e...",i",\)' re. ioed. lie: "'" I'XIJ
ShorTw••• Di=iOfY io ,Ie: COIlivmma" DX",,'I
bible fc.- the r... XI MH. of ialio op<t:"".... i...
cludin, .....JO-<Iaoc .... ocao..... SlU!!

2llNOiiI3 Vln. Radio 1887·11129 bl M~·

..... £ . McM.ur- Th• • " , hor i" li"" refere"""
b<d; rc.- hiiIOriani and coIlcclOn. SUS

2Ot«lIM A Rick of h Switch, 1930-1950 by
MMp E. IlcModIIJIl~ die f,..-..-..
holIbJ' of ndiocolleo:1i Sl l.tS

07R28 WOI1d Wklt anwtlcel eommu-
nlcallonI /Jr .... c.E_ Ain;ra/V'Air T ....•
r.. Caw"" Au.nr~yOpt, ......... Avia-
,;". W 1In B.--kasc•. Aeron.utic.1 A i,,,,
Tuu. W kIoa-llk MillW')' AI. Fon:n. Aero
s..droA~ Aero La..-- Ed'.. .., NASA
F1", Suppon. Aero T~ A AbtM iIWl
"-Taaical lO:.-ir.-. SUS

l1T89 Scenner Modillellion Hlndbooll
Vol. 2 IrJ lUI Cmot Iiere il '"- ...
Vol. L lao faa, Vol. 11oao._ " ides
....."'-' II <chi, and Iijld-.l oed ""
tIIc IDOdo in Vol. I.T1ront:'. 1' _ <¢iii.. wood
ifio:aciaw. "" jIOJIlI" _.'..sn.tS

O3fIOl Wortcl Prell Set _le! 1 FrequendeI
(ATTY) .... SIn Ed A I;Ul'ljlft'Ioeetme .......

.......na. nodi<wl!lci)"pt _i.ori"l-eon-
...... oil inf.... • fftr!..............

1lI1 ...;",. pi.. ihrt'O .'II<..i", fmjwncy lilts.

..."

004"'~ GGTE .._ Tutor Fmm t>eJin.... JO El
trJ d... in <&OJ relf1J;lCed leuono. Code >peob from
I '" av.' 100 ward. per minute. Sund. rd '"
Fomswanh made. Adju:<lable lOne freq.ocncy. Oealc
your ....n drill•• pn<tic<: or lClu. 1. ....... Ex.... con
fonn .0 fCC requ;re",.ne, S 1/4" niJllilY f", IBM PC.
XT. AT. PSIl aHompillible.. S19.sc1

(W,l55Advlineed Edition $2U$

2ON021 No Code Ham Radio Educalian Pec""
' 9'1 Computer >afl IU' k>ge. lncludel earn""""
aided in' lNClion ",fh (IBM compalibl.). 200
JlOllC H.... Radio Hardlooi. $111.95

2ON022 Ham Op.a.1OC ElkH:a1lon PlcUIl'
ComJI"iC' toI,..-ve <....' .ia. fi• • IBM compa,i1>lc
di.... "iib all .......0:-0 tor oil 1i<eMt<luteI, pl'"
"Marie Academy" ade 1Ca:lIin; IOflware Ihat ulco
,.... from D-20wpn. $Jt.t!I

lanzi Code PJog--._ 0= 5 W'~
lneyemi.e ........ rtudy pidc: ade P....... lor
bodI de: CWI25 Cc=woodoin'" dlc IBM awnpllI-
bIe:L fWci - _ We wpdaoed R:C ; Ii-
pie dIoio:e --=. ron..ta. i)1OIboio. ...
...-...t ....... lVE) iI!Il.

IBM ..... Cw_< I'rio:e
N<orie:c IBt.IO l COMOI I IU!!
Tail 18Ml2 00101I2 SI40tS
Geoaal IB!l4Cl3 COMOJ SIO!I
Ad>--. IB~ COfoI(M SI",5
Eon1_ I'l:JoIl rBIoIO$ roMO$ SIt.tS

18 M06 , COMO' 18M1Com ltlOdore Tee" liIo
Code---l.anz:e Code PI'ogiWll C ..
__ FCC" _-.:<I .....
.. '_ t .,-., " _ ......

"'" for poo.-iII& lilt T......... ~Caio ra-.

"'""1ElM97 ............ Radio Part f1 RllItI Iodwib
........... fC'rired C ., I .... $ ; )Q.
19l9SJ,.-- ..... IBM ; ~*""". SU!I

VIS Stlldy CMII C I '" .. _ Awoto QntI
... KCj' W...... IJodi'woI.q"ia "" lIod..fo I
.....u.t _ . So b w"'.)'OIiI r.......,.... Ural
sucrESSflUY IIr ..6 .... I!

"""" """"'""'"""'""""



ARRLBOOKS

WAYNE'S PICKS =

AR1993 ARRL 1993 Handbook {6!11h Ed.) 39
chapl.... f<","fin~ 2.100 table<, fig",", and cha....
C""'prtht1l'i,c, wtll o,ganiztdandaffordable. $25.00

AR10ll84 ARRL Operating Manl,llli (41t1 Ed.)
["f"""'tion .., ""'" W make !lit best use of yoo.
.,.tion. including: i"r.rf.dn~ hum. compo''''.
OSCAR, VHF-UIlF. 517.00
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ant... nas, I>.olu"", Smirh Chan" an"",,,,, pol.ri..
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AR2626 CnmPllnion Soft_ra for Antenna
Compendium Vol. 2 S 114" MS-DOS fluppy.
510.00

AR0488 Wl FB'. Anlef1na Noteboall; by Doug
/)eMu" ll'I FB G« the besl perf""""""" 00\ of nil
oto:=ive win: "''''"nu and ..,,,ie,l,, Build lUll"'"
and SWR bOOS'" "50

AR0348 QRP Nul.bo ok hJ DuoS DeMow
II'/FB ~""I< c"""",,aion project. for the QR!'
OpeOllor. $9..;0

AR41 41 W1FB's Design Nolebooll by Doug
DrMowWI FB Filled wi th Jimple pr.lC1ical projec..
Ih.1 can be buill u, ing T<adily a",ilable c"",P'"
non" and oommoo hand ,ools, $10.00

ARZ200 Antenna Impedanu Malching by
Ihljr<d N. C""", MOSl compfdlen,ivc book writ ·
I<n on u,ing Smi,h Chan, in ,olving impcd"lCe
matchin~ problems, $15.00

MlO402 Solid State Design Good buic infor
ma,;"n, ci",u~ <Ie,ign, and application" de!iCrip'
,ion, of tee<i""". '=,mine.., po'W<1 'uppli.., and
'e:sl <quiP"""n" $12.00

ARS19S Wealher Satellite Handbook (4th
Ed.) by V,. Rolph Toggon WIJ8V QT E>.p"nd<d
and "" ised '0 refb..1 t<doy', ,,'cather·fax ..tellite
'«:hnology, $20.00
MlS290 Compllnlon Softwa re lor Weather
Satellite Handbook ~ 1/4" MS·DOS Floppy.
$10.00

AR3291 How You're Talkingl: Discover the
Wood 01 Ham Rad io, Cove", evctything y'o>
need '0 bow to eam y....r (rna Amateur Radio li_
cense:, Mon: ""'" a .llIdy q.ooe. ,hi, book will help
you ",1= equip"",n' for your ham radio 'ta,i""
and e.pla in huw to ,et i, u~erything you' ll
need to l no... '0 get "" the air! $19.00
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mon KR/S Spell, ou' in Si mple, str.ligh'fo"..rd
tenn. whlll you need to be a """"",ful OXer. $6.00

AR12SO log Book_ Spiral SJ.50

ARA341 Intetlerence Hendbook RFI . leurh·s
e.perien"" in .olving in ' er fer en"" problem,.
SI2.00

AR2197 ARRL Deta Book Valu.ble .Ol ' 0 the
RF d«i~o engineer, teeMici..., radio amateUl", and
c.perimenter. S12.oo

AR:!960 Transmission Line Tra ns formera
(2nd Ed.) by Vr. J"ry StWd W2FMI Practical
<le>ign. and .pecific informa,ion "" con,,,,,,,,i,,,,
teehniq.... and JOUTl:eS of malerial, $20.00

ARl)410 Yeg l Antenna Design A Hom Ri>dio
. er ie. poli.hed and c.panded by lli, Low. on.
SIS.OO

AR2171 Hints and Kinks l<le.. for oetting up
your ~ear for comfonablc, efficien, oper.. ion.

~."
AR3169 CRP Classlcs Compiblion of ARRL
p" h1icalion, on building r«ci.e.. , ' ,"., mi" c..,
tI'II'ISCci'cr• •"""""'Oties. 512.00

ARRL License Manuals Complele FCC ques.
tion pools with "'''''''I'll.
AR237S Technician Cia" $6..00
AR2383General Cla$S $6..00
ARO l 66 Ad'illrtced Clast $6.00
AR2391 Eme Claas $8.00

AR3165 The SatelUte Experimenter's Hand·
book, (2nd Ed,) by Mo,tin DoviJJJIJ KlUBC Bx
panded and revised. Focusing on ••,elli... buib by
and for the intern>,ional radio ;una,."r comm(Jlli,y.

"'...
AR2456 FCC Rule Book (6th Ed.) A mus' fm
every lCIivenodio . male,",. $9,00

AR2030 Your Galewey to Pecket RediO
(2nd Ed.) Tell. e..tythin, y"" need '0 know
aoou, til;' popul.. new mode. $12.00

AR2696 Space Almenac: b}' A.llthony N, Cut,i.
KlKXK Recem ....... from space. $20.00

CODE TAPES
73T05 MGanasls " S5..9S
5 ...pm-This beginning tape.lak.. l''''' 'hrwgh
,be 26 letter>, 10 numhe.., and n=...}' punc·
Inltion. rornple,e "Wi,h p'O<.1jc(: e'el)' <top of ,he
...ay.

73T06 "The Slfcklar" $5.95
6+ ....rn--Thl. i, the pl"JCOCe 'ape fnr ,Ime "'00 "".
vi"""'be ~ wpm tape. and it'. abo ,he lap<: fut the
N""icc and Technici,., lice"",.. I, i. comprise:d of
oro: ,;olid hour of cod<. OIarrlen ... set .. Il "pm
""" lp:ed at 5 "1"",

Ssa756 WarnIn g' The Electricity Around
You May Be HazanfOU5 To Your IiaalIh I1y
Elk" s..~o"""nAn invaluable guide '0 the risb- of
electromagnetic (,cld. and step' you can toke '0
prorea y",rsr:1f and y<JUI" family. 511,00

E086751 Dumbing Vs Down: The Hidtlen
Curric ulum of Compulsory Sch ooling by
Joim Gow If y'" enjoyed ~Ded= Wat", )'OU'II

AR2 I OS Satellite Anthology The late.. infor.
mation on OSCAR. 9 through 13 os ....11 .. ,"" RS
"'clJ~ ... the .... of digi,"~ trad ing anren.
n.., RUDAK, microc""1'utor, and more! $.5.00

ARw e s Co m plete DX'er (2nd Ed.) by Bob
Lo<.·U, W91<N1 Leam how '0 hunt DX and oblain
h....-t<>-g.. QSL eanh. 512.00

AR2065 ARRLAntenna Book
The ne... 161h Bdi,inn represo:tIl' I"" besI and UlOSI
highly regarded infornwino on antenna fundan>en
tal., ,,,,,,,,,,i..ion Ii...... d«ign. and cno.......,i"" of
wire anlenn... $20.00

AR3293 Morae Code: Th. fesenlial lan
guage by L. p,,.,C"""" Jr. WJD.\Y E..p;u>ded
and reri>ed in i" 2nd edirinn. How '0 handle dis·
' ''''' call. "".... n.. only no ,he b.mband, hu, on
m....ime and .linnli frt:ql>CllCies. 56.00

73T13 ~Back Breeker" $5.95
13+ wpm-eodc ,.oup. ag.in... a b.i, k 13+
wpm '" y",, ' 1l be really ...... ,,·hen y<lU.it down
in from of a .reely-<:y<:<I , olun,eer enmi".,- who
..ans sending you plain language code a, noty 13

""
73T2O ~CoureliJ&Ous~ $5.95
20+ wpm C""g",'ularion.! may, lhe challenge of
code i. "'b.. •• JOn"" you ,his far. ,n don', qui'
no"'. Go for ,he .."" cl." 1;"-.n,.,. We send ,he
code f. " cr ,han 20 per.

enjoy ,hi. also. A Wayne G.een r«om"",nded
reading. 5U5

" We Ttl ' Peo ple" Decler. Wer1 On Our
Lousy Govemment by Way"" G,oon A.."....
'ead" for ever)' American lox
payer, Solu,ions ' 0 ..el)' problem faciog o"r
go"",m"",.. ' oday, $12.95

ANTENNAS __

UHFNHFIPACKET __

" ,U.S. order's ehlpped Ups, (Ala sl<a & Hawai i . hlpped ..... mell.)
Airmail to canada e nd ell ovel'$Ne ordenI FOB Pete<borough, NH,
Meke chech ~ysble to MUncie Weyna'a Bookellell,'

Item Title Qly. Price Total

I
I
I

SHIPPING

SHIPPING TOTAL
All orders add $5..00 shi " •

10A342 All Abou1 Verticle Antenn81
by WiIIi<lm 0" Comprehe",i"", oO'.ra:e of ..na·
,curcanmunication.. 51115G

10A34S Beem Antenna Handbook
by ~'iIliam 0" oud St_n C"""n E.erythin,)'OU
need tt> know .boo,he.m desig., """"l'UClino. and
ope1'll,ino. $11.95

roR02 RTTY Today by Do,.. lo~mm K41WJ
MOSl comprehen,i.e RlTY , uOle CYt:r published.
~.;o

01P22-2 The Packet Redlo Handbook (2nd
Ed.) by JIHIO'1lon L Mayo 1(Jl3T "...the defini,i"",
~uide to amateur packet ClpCI"alion,"-Gwyn Rffily
WIBEL Only $16.95

01 A70 Practical Antenrlll Hendbook
b.l' Jo"ph J. c.", De>i~n. build, modjfy, and ;u.
".Ii yoor own ant...,... S22.!15

2ON108 The Easy WireAntanna Handbook
b)' Va ,'.loK'om K4TWJ, Gi,., you.1I of 'he
needed di""""ion, for a fu ll ",n~e of e",y '0 bu ild
and ereel ",ly ",ire•." $9.5ll

09Vt1 The Bas ic Gu ide 10 VHFIUHF Ham
Radi o by £d.,'ord M, Noll Provide. a r"" me in·
,rnduclinn to the 2,6 and 1.25 meter bands ., weil
.. ~3, 33, and lOon. S6.5C1

2ON019 U.S. Repeater Mapbook by WI/110m
&osi,h1\'6MQS The Guide for ' ", .eling radio ama·
l<urs,5U5

BOOKS FOR BEGINNERS __

_____ _ _ _ 5'.'. Zip __

a CheckIMoney Order

City

TOTAL $

O AE
2ON099 Digital Electronics Projecte lor Be
ginners by O"",n Bishop Conuins 12 di,i<aI elec
tronic. projects <u i,.ble for the bq:ioneJ '0 build
wilh the midiotumofcqtrirmenl. $12.50

2ON092 The Wonder!lll Wotld of He m Re
dio by RicM,d Siw/lut. K84LCS Simple, cle..,
and fun. [ntrnduo<> )'IlIUlg people til atrulteur nodio.
$7,95

AR2073 Novice Ant.nna NotebooJ( A bq:in
ne'" guide '" e••y and effcetive an'cnn.. and
tune" you can build. 59.so

AR2871 W1 FB's Help for New Heme by
D<>Mg /kM_ WI FB Comple,e for ,he """"""",,,
PuI Togttber • • taIi"" and get "" the air. 510.00

AR2:266 Flrsl Slaps in RadiOby DoMg /kMaw
II'I FB Series ofQST lI11iclo.. $5.00

05C25 Basic A.C. Circuits A "ep.by...ep ap
rroach forth< beginning ' lUd"," $24.50

2ON016 Technician Cia" Licen" "."nual:
New No-Code b.r Gonlon We" Thi. boot. Co'e",
everything )'OU need 10 become a TecMician CI..,
H. m. Every qUO<linn and an,wer "" ,I>:: «amin...
tion. i. found in ,hi. nne boxIl. FCC Form 610 ap
plication , $9.95

20N10(1 ElecIronics Bui ld e nd Learn (2nd
Ed,) bJ NA. I'e"'old Comb""" ,henry and p.....,ice
'" ,hat }'OU co.n "learn by doin~." $12.S0

0 1A87 Shortw..e Lislener's Antenne
Hendbooll Primer .mom.lheory. 513.95

02042 Dlglt el Novice by Jim G,uhb. Ge.red
'0 m.le you. more l nowledg.hle p;ltlidpan,.,...,
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Using the Calendar

The last week of the month is ex
pec ted to be the worst lo r operating,
with the 28th through the 31et being
particularly poor. For best conditions
look at the "Good' (G) days and 'or
trends trom "Fair to Good" {F·G}. It Is
possible that severe weather and other
geophysical phenomena will take place
on or around the days marked "Poor'
and "Very Poor" Batten down the hatch
es and be alert lor warnings around the
zan-aom. the days marked ' Poor" and
"Very Poor"

daytime activity because of Ihe high abo
sorption ot signals. Nighllime OX will
depend on atmosphe ric noise levels
(QRN), but you can expect some OX on
the "Good" {Gj nights, Short-Skip will
prevail on 80 during the day and night.
with nightt ime short skip out to 2,000
miles or so. You can also lind short skip
out to 1,000 miles or so during the night
on 160 meters.
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13 P·F 14F 15 F-G 16G 17G

20 G 21 G·F 22F 23 F· G 24G

26 G·F 27 F·P25G

20 Mete,.

This is \he OX band Of choice
during July. and worldwide OX
can be expected on days
marked "aooc' (G) on your car
endar. Best conditions during the
day will be shortly atter scmse
and short ly atta r sunset. et
though the band will stay open
atter dark, EKcellent snort-sue
openings wHi take place through
out the oay.

40 and 30 Meters

Evening. ni~lt ime and early
morning hours will provide OX
on the "Good' (G) days. Around
midnight the OX will be toward
Europe; just before sunrise it Wil l
be toward Oceania and the Far
East. Short skip will be excellent
durlrg dayl ime. As always. thun
derslonn activity and high noise

SUN MON

leve !s will dim the res ults on
some days.

80 and 160 Meters

Neither band will show much

11 F-P 12 P

18 G 19 G

4F-P 5 P

15 and 17 Meters

There will be fairly good OX to cccn
tries below the equator during daylight
hours (on!y on "Good' days),
peaking during the alternoon.
During the day. there will be
good short·sklp and sporadic E
communicati ons out to about
1.500 miles (for eKample, some
easvwest paths to Africa o n
-noco' days).

Jim Gray W1XU
210 East Chateau Circle
Payson AZ 85541

The summer dold rums .. . you're
probably tired Of hearing tnet by now,
July is not considered a par ticutarly
good month on the HF bands because
of the high aAN levels and Ihe high ab
sorption ot signals surrounding midday.
However. short skip will prevanon some
bands during daylight hours, and there
will be reasonable OX in the mornings
and atterrocns (local time), Here's what
you can expect lor gereral conditions,

10 Metel'8l1 2 Meters

SOme norttvsouth OX paths open in
the anerrccn Short skip out to 1.200'
1.500 miles shouid be good on most
days (calendar symbol "G,' ' G-F,' "F
G1·

missed. My RST was 569 , with aRM
and ass. What was that? Oh yeah • ..
I remember . • . Interference and fading.
OK ... my tum again. Gee, my hand
hurls l

" , • DE WN1 UIR .. .. What was re
slash? I fOf!}ll lhe slash' on. yeah, ". . •
/1- FB BILL- SLD CPY HR-' Now
what do I say? I have absolutely noth
ing to say 10 this guy. Maybe if I just
shu! re rig of! he'll think I had II heart
enece or something . Or maybe he'll
spend the next few days lruillessly call·
ing WN1UIFV1 , finally turning my call
sign over to the FCC as a rude and
shameless exampH; of a bad amateur
radio operator. I'll lose my license. I'll be
fined .. • thrown in prison . . . my Dad
will lose his job and my family will be
ridiculed and scorned!

My friend saved me from this dread
ful tate by suggesting, "Why don't you
tell him what rig yOU're using. then tel!
him that you're operating /rom a friend's
house? Since you're not in the Cal/boo/(
yet, you could tell him you really want
his aSL card. then send your address.
Then. maybe mention the nice spring
day we're having. Tell him how old you
are. and that you got your license at
your high school radjo club"

Great Ideas! I launched into a 10
minute monologue mentioning each
and every one 01 these things. I always
tound it much easier 10 send CW than
to receive. so I had no frouble banglrg
away. though I lost my place a few
times and I'm sure I misspei led a lew
wordS. Atter tinishing my nre'e story, I
turned to my lrlend and eseec, "Now
whaf do I do?" ' How about letting him
talk lor a while" he helpfu ly suggested.
Darn. that means I have 10 copy again.
on well, I guess there's no way 10 avoid
it. I sent the callsigns and grabbed lor
my pencil.

There were et least three other CW
Sign als coming through the speaker
now. none of which I could copy. My
Iliend sac he had our station. pointed
out which one ot the CW signals was
the WAS·s. lhen we both struggled to
copy the fading signa!:

" . . . aSB • . . . aSL OK - SAY
7373ES . . . AGN . .. OEWAS ..

Now whal do I do? l lidn', get any 0'
that! I can't respond it I don't know what
he saidl

M'f friend calmly eKp lained that my
WAS was saying good-bye, and that I
should tell him that the aRM and aSB
were gett ing worse, thank him for the
aso and say 73 . .. whch I did like an
old pro (il l do say so mysell).

That was it. My first aso. I was oll i·
creuy an amateur radio operator. We
looked up Bill's aoeess In the Gallbook,
and I sent out my 'irst aSL card, wliting
'TnK ter my teet OSOI' on the back. A
week or so later. a glossy black aSL
card With silver printing showed up In
my mailboK.

soee that day. I've had thousands ot
contacts using many tnnerent modes,
Most 01 them are just letters writlen in a
logboOk. but I'll always remember that
nrst one . . . and the patience of my
lriend and that ham in Dallas.

A tew years ago I had the privilege
Gontinued on page 62

First QSOs
Almost every ham has an elmer in

his or her past. I had several. mostly
the lacully advisors and other members
ot the Brockton (Massachusetts) High
School Amateur Radio Club. Some
where buried in a bOK are the high
school yearbooks tha t contain the
names and pictures ot these ermera.
but I can't (or the li'e 0' me remember
their names ott the top of my head.
Mayb e I ought to dig out tho se old
books.

I remember my very first OSO under
my own callsign. It was With a station in
Dallas, texas. and I con't even have to
look in my nrst logbook to tell you Ihat It
was on the 15 meter Novice band. My
callsign at that time was WN1 UIA, soon
to be changed to WA1UIA when the
FCC stopped giving NovK: es the special
WN prenx,Since I was operating from a
fe llow radio club member's home sta
tion, I dutllu lly signed WA1UIA/ 1. as
was required at the time,

Like probably hundreds of thou
sands of other first OSOs, mine was
made on a Heathkit HW-16, For those
of you who have never had the plea
sure of a a s o on a HW·16. I pity you.
To my 14--year-01d eyes. it was the em
bodiment of wonder and adventure. It's
dial lighting emitted a soothing glow in
the oark. cool basement of my friend's
house. The matching VFO allowed us
access to !he entire Novice HF frequen
cy allocation,

My friend made a tew contacts. and 1
copied along. Finally. he turned the
straight key over to me and said. ' Go
ahead . .. give It a try." I tuned around
and (ourd an open spot and committed
my first ac t 0' AF emission,

"Ca CO CO ya CO YO DE
WN1 UIA on, no! What's a slash?
OK, OK I got it , • , "/1 WN1 UIAl1
WN1UIAl1 K . . ..

Almost immediateiy, I heard my very
own callsign coming through the speak
er of the HW-16 at approKimately the
same speed I had been sending. which
was, 01 course. about three times the
speed I could copy. I got as far as WAS.
then froze, Luckily. my 'r~rd was copy
ing along. and he quickly showed me
the station'S callsign circled on the top
ot his piece 01 paper. Phewl

I sent both ceusfpns. then imitated
the few a sos I had watched my mend
make, I sent my name. OTH and signal
report. I atso managed to say that it
was my very fi r st OSO , then sent
"HW CPY?' and both callsigns again.
Alter the KN, I quickly grabbed my
pencil. determined to show my friend
that I had actually passed the Novice
code lest.

'FB DAVID- NAME HA IS BILL
BILL BIL L-OTH IS DALLAS DAL
LAS-VR RST RST IS . ... Jeez, this is
tinngl Ohmagod. I hate numbers! '#hat
was that ? Did you get thaI? He's
speeding up! Calm down. . Calm
Down! . . . CALM DOWN!! Forget about
what you missed. Just start copying
again.

' SB- SO BK TO YOU DAVI D 
WN1VIAl1 DE WAS . . ..

My I riend qUickly showed me his
perlect copy. liIIing in the halt that I had
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• Frequency Coverage
FT·416:1 30·174 MHz RX

140-150 MHz TX
FT-816:430-450 MHz RXfTX

• 41Memories (Odd sputs on
any channel)

• 4 TXPower levels
w1FNB·25 2.0, L5, 1.0,0.5W
w1FNB-27 5.0, 3,0, 1.5,0,5W

• CTCSS EncodelOecode
• ATS, Automatic Tone Search
• ATT, Advanced Track TunifllJ
• ABS,Automatic Battery saver
• APO, Automatic Power Off
• Direct 12VDCInput (5 warts

Output) 5 Watts w1FNB-27
Battery

• Back·lit Keypad and Display
• DTMF Paging and Coded

Squelch
• Built-in VOX
• Accassories:

Compatible with most
FT·530 and FT-41 5 Series
accessories. Selected batteries
in (Iray.



I<ENWOOC
...pacesetter In Amateur Radio

To get the most out of handhe ld
communications, choose Kenwood 's
TH-78A 1144MHz.l440MHz} which
offers a I the latest fea tures. Or
the TH·28A (144MHz) and TH....SA
(440MHz) single-band transceivers,
which are equally impressive. All
three represent a winning com
bination of top-flight technology
and ergonomic design.

• Alphanumeric memory
A lphanumeric dolO (mox. 6 charaden)
co n be entered directly late memory.

• Alphanumeric message poging
In additio n 10 stan da rd D1SS a nd paging
fu ndions, a lpha numeric menages con b.
store d in memory for immediate
transmission.

• Dual.frequency receive
In addition to hill-duplex cress-be nd
ope ra tion, the TH-78A is equipped to
receive two freq uencies simultaneously,
even on the some ba nd. There's e lse
independent double-bond scan ond ABC
(outomatic bond chonge). The TH-28A
ond TH-48A Feature duoI-bond receive
copobility, enob li~ semi-duplex cross
bond operations (T H.28......TH-48A).

• Frequency coverage
TH-28A: 11 8-173.995 MHz, sub RX:
438-449.995 MHz; TH-48A:
438·449 .995 MHz, sub RX: 136-173 .995
MHz;TH·78A: 1 18-173 .9Q5,438-449 .99~
MHz. Transmit onAmateur bonds only.
(MARSICAP modifiable, permits required) .

• 2.5W power with supplied battery pac.
5W with 12 YOC power source (P8.14 ,
P8-17, or external DC) .

• Non-volatile memory
The TH-78A has 50 memory channels
(expandable to 250 with the ME-l
option), while the TH -28A and TH·48A
have 40 channels (exrandable tc 240
with the ME-1 option .
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