


IC·25OO monitor the action. Asheer VHF
UHF delight!

Additional features include: Priority
Watch. Monitorone channel's activity
while operating on another frequency.T~
Call Channels. One on each band for
quick, single access to yourfavorite repeat,
ARepeater Input Monitor Switch for
rapid checks of TX offset and evaluation (
direct range. Plus,an Optional Beeper
silently monitors any selected frequency 0
repeater for caiis with your preselected
CTCSS subaudible tone.

Double your bands with ICOM's new
IC2400 or lC·25OO mobiles!
w::cJM M'IerCa. n:.. 23flG.-1161l A"Ie- N.E.. SeI!we, WI. 9lKDf
Cust_ s.vioe Hotline (206) 454-7811
31 50 PI'8'IIief OM, SuIt 126, M'I;l. IX 75063
1m I'holJ'G: PlJ'i-a~ . SuIt 201,AlIa1a. GA:t:l3ol9
~ CANAM. AtMslon of CON NIwa. n:..
:m'l -15 Fbad, 1hI9,FkJ.iOid, ac.V6Xm ClNda
AI.-:I II •• ' II lie s.tIIId II clwlge~ .... flt atIIiQIII
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Rrst in Communications

o
ICOM

IC-2400
IC-2500

I lOwattson1.2GHz.Both
unitsincludeselectable

•
I~ JX"Vl'~ for working
local stations.

FUll DUPLEll OPERATION.
Bothtransceivers transmit onone band

while simultaneously receiving onanother.
Both radios feature independent offsets for
each band. It'slike having twoseparate radios
in one! Perfect for true telephone-style auto
patching with a modern crossband repeater!
S1MULTAllEOUS DUll BAIID
REaPTlOll.

Monitor both bandson the internal speaker
or add external speakers.Each band features
separate volume and squelch controls.
40 MEMORIES.

Twentyper band. Store frequencies, PL
tones and TX offsets for super-convenient
mobiling!

BAIID AIID
MEMORY sw.1IG.

You set the limits and select!lockout
preferred memories. ICOM's lC·2400 and

CtRCl lE 389 ON REAOER SEIlVICE C:" M1

Stack today's rapidly expanding VHF!UHF
action in yourfavor with the most advanced
design yet easy-t(}{)perate FM dual banders
onthe road:ICOM's IC·24002·meter/440MHz
or IC·25OO 440MHzIl2 GHz.

Their ",erlapping band ranges are great
forpresent use and future expansions,and
their wide array of impressive features
make your autoadouble-mobile winner!

W1DEBUD COVERAGE.
The IC·2400's range of J38.174~l\Iz RX!

l4Q.lSOMHz TX and 44O-4SOMHz RXlTX
includes NOAA weather reception plus
liberal oeerlap for MARS/CAP operation.
The inrovative IC·25OO receives and
transmits 44Q.45()~l\Iz and J240.l3OOMHz.
HGH POWER RADIOS!

The IC·2400 delivers 45 watts outllut
on two-meters, 35 wattson 44OMHz. The
lC·25OO features 35 watts on 440MHz

ICOM



No Other Low Cost Simplex Patch
is as Advanced as our CS-700 ...

/ i i 8 • • •

• 9 Number Autodialer • Last Number Redial • Automatic Set-up
• Selectable: VOX Controlled or VOX Enhanced Sampling

• Built-in Programming Keyboard and Digital Display • Hookflash
• User Programmable CW ID • Fully Regenerated DTMF or Pulse

Dialing • Automatic Busy and Dialtone Disconnect • Remote
Controllable Relay (Relay Optional) ••• and more.

The new CS·700 is a microcomputer
controlled sampling interconnect that will
add fully automatic radio telephone
capability to any existing simplex base
station.

CALL OR WRITE FOR
MORE INFORMATION TODAY

User selectable VOX enhanced or VOX
controlled sampling gives a choice of
sample rate reduction, or, no sample
interruptions while the land party is
speaking.

The built- in keyboard and display give
total control of all user programmable
features, e.g . toll restrict , CW ID, access
codes, timers, autodialer memory, etc .

The CS-700 interfaces quickly and easily.
Only three simple connections required.
Automatic sample window set-up and user
programming defaults assure a speedy
installation.

Connect Systems Inc.
2064 Eastman Avenue, Suite 113

Ventura, CA 93003
Phone (805) 842-7184

CSt IS a registered trademark 01 Connect Systems Inc . CiRCLE 12 ON READER SERVICE CARD



LETTERS

Electric Blanket Mod Supply
AII<It ..lIdtng your column about ItIe 60

hertz tadtallOl'l, I ..... coo>eeo."". I alIo ...,oy
sleeping uncle< an eleclOC: blarIIlet , I dod,, ',
unpl"'ll my bIoIn~" .Ihough _ 'ns'ald , I buill.
DC pc:J'fIfet supply 10 power ~ ,

I run the AC line through ,roe . ...I''lll_·
..-lm. Ihen lIVough 11 ot>n.- of SO-npel*
... resislol's. then 10.600 PlV, • amp rect,llllf.
The outpul 01.". rectlfleor .. connected 10 •
200 volt. 1SOO mierOfa'lId ,,,,100lJ11(;~
lOt and also 10 tl'Ie blanU'1. The blan~ now
sees 115 volts of DC (at 135 ..,ns) III'IIh 07
'<'OIls of~_ I .... 10~ modify !he
••lalno~" (~ .. r-tng __,
10 iI would~ •• IIeIIy .. bebe n. ..
due 10 the ••..IISled·' poooeI' doIaIpated by !he
~.hmIlng 170hm resiIIor.

It wotI<oI~ and I now -'"9 in " po
...-.zed" COII'IIorI! I am 1lgurIn' mat 1M may
___ ofmy~tt(ll)r_-=-

lO$II'aoghIen OUI. '" Inend of ...... Sl9QI IUd
that~ il l __ 10 " tlooIl" on. Illke. I
moghI_ poW\(norl!l

AI jQl<ng""" I dod ...., bu'cl . and
am using. !he lolel, ,llOI'lIICI DC power kII>
pfy /of my .1 , ;;lIie;bioi and et. cc.t ol ...
!han $15,.-..g " -I*ts-IgoIlt1e~
tor • bucl< and • hall and II>e 7!> mocrotarlld
cap lor $.450

I sure do hope j'OU ..... ', gonna pml any·
It>ing ""9l', .... about DC ~'orn8liJnehc

fIOIlds 11_'pun)!....want10 NY"" YOU'
edilol'ials ... at IHIIt hall _ ..-son I $Ub
sent>e 10 13~_ I ""joy lhem

G.-goty R, Melnl'" KEtuV
Belle Fourche $ , DakOla

GtegrOI)' , .. HIIy. )O)lI eamtI' up ...", • fImpM
h. 101 jIOUfblanlr.... GtNfidN. I ....~·

in9 how If>IJ 1/IIJmIos1.~ 0III0<JkJ MJapf 10 DC
O(»fIJriotl,

I " ...." ·'..", ....,.;h)-.f on /". .11«1, of
DC r.ekJs "" CfIII gtOWf1I ~ eommu"a-.
lions , _.• "cop l """ s ludy rotlicll show«! •
rttmBrI<abIB CfIII MIfH:I whim Ihtt r;tJ1I$ "'1I/#t

~ ju$1."" dflgf9H ott Ihtt"'If". mig
Mlic IlBId

Just in cass, I'm ma~ing do w,'h bllln~t'l1$

lind II nict'l comlonll' , , Wllynt'l,

New Direction for Scouts
R"lIa,","ll you ' I;Ommenl. !M,. G,een" llo

the "Some thing 10' e.,lIlnne,s" lelle' in Ihe
feb , '9Oissue. page 56. Ihea," llOffielhlngon
TV Ihal mighl be Worlh chac king imc.

I< nalional Boy Scou t reeeer sal" the
SeoulS were c hanging polICY with ,ega '" to
thei' '' ireclioo, It was becoming more socie lly
o,iented 10 ~p cceect p.roblems like lune
honel iIIite,ecy. lhe " ' UII abuse .itualioo, eic.!
ooe't know II the seoutt would be~Ive 10
Including lIOmfI h-am ,adooIndoclrinetion with
in II'Ifti, organizelioo , but il _m. possible.
l illely lhere heve befH'l coopoll'elMl eltot1S
betw\t&n SeOUl. lind h.m. be lo,. du""11
e mergency cond'lion. ,

Th.. group h... M toonlll "Ide's'up Ihlt
ca n implement prog'erns I'IlltOOl'lWide , Tl'I8Y
""'y lik e to include .arne 01 the ben&fi1s 01
a ....leu'.adio WIthIn tne<, ....... ou1Iookeven if
they haven'l done 10 belo<e , And t'- moghl
l'lelp eo<'",,", ....1. tor the loa oll>llm support
through school sys1_ (whICh are no! guicS
"" at .l'IlltiONll ........ 1M ... guided feg;<InII
ly) . The 11m. ol COUfM. it to ...cou,~ the
liI'OWIh 01 the hobby by gainl"ll yGlJfl98'....
Newcomer to AmateurRadio
~II ". __ lO .....t__ 11lnd 1'3

...., muc:h....1\ed 10my in_lind~
style. I _ MI- 'n., !*lInd WOIh WIIyne's
rro:wtthly _ItS (- 1). I got intO ham
'lldoo tho$ .... m....... liner ..........."11 from •
lhrM-1'N' "-- Co<pe _ in Bolsw..... It
long-term fnend (tuPlV) p'odded _ into • . I
.... intO 11m ""'""" the 101. IMiI could _
seem 10 ...." the~. So "- __ I
gooed lha whip arid -..orQd from NoW::ot 10
Extra Clus in;u.t 2"" mOUlh. By lha y. I
.... 26 J'MfS-OId.;u.t eo<,lPIItong II ...
degree in plasla Engo<_, ir",III U .looweI-.-I.... d........" with 'A'hall hoaarll on lI'Ie Hf
lMndI, I'd IIad lar _tun and....-.gl....
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Number 1 on your Feedback card

From the Hamshack

communic.tOOflS on 11 me le.., AnOlhe.
lfiend. NIGYH. _ed with me 10 get ho$
Tech Class. When he liste ned to HF one
nighl, with a gleam in his eyes that he was
linally on a mateu, ,adoo. hIS lar;tJ nelfly
c 'acked as he hea',; the nonsense conlaets
~2Om

I ..ant 10 comment on Wayne 's ed~onaI in
1tIe Jan. '90 issue. specificdy with regards 10
Alrica being l'K'l: l ieSS. To imply _ U-...e
nocounu'_ in Amca thai have d&cent &duca
toon is .1arI< . II may no! be as <e8diIy available
as educ.hon he,e. bu l the n h .... you
d'l&ckflClBoston'S SAT scores Ialely?

I taughl juniornligh schooIlof 1hreeyears ill
• school named Shashe. We had Ihe besl
leadlers Il'OmamuncI the -..Md !here.When I
COftIPII"II lha educ:alion I got '""" 1M fICIuo:a
lion I was giving. there is no CCIfI'lPilIison. The
E....-opooan~ -ela< mortI quaIiIied

A group ol 11/12 grlde llIudenls beggoMl
_ klstart • computer dub Iof 1tIem. IgoI1tIe
hinds 110 buy. compuIef. -..tIich.-...tly"....
20+ CI'lib'.., a day, These Ilids had lha*",
niceI klooall:lge 10 I'IandIe~oons,

A""" CXAIIpieh&<ided lh& physics ol etedron
ics beIIer!han I did. The _mast.. macliII
money ll\IailabIe 10 buy an amal_ radio 10
start • dub. I'm kiclUng myself nooo- 10< fIol
....kong _10 ljIf!t IlnOltIer AA2 slal_ on !till
air. I ,;""', know ..,y bell&<.

Myeo< l_ '" W!'len $Ol; ;;',iel>o(lD "',~on.
OXped~ion 10 one 01 these countnes. seek
ouI1he IIigh schools. There are Europeans
and No<th Amencans WI!h I9ChnlCll back·
grounds (Peace Corps ""'unleers. WVRST
"",*-,nleers. 1lIIC.) III these high 1ChooII. klenf>.
ty • person wIlO can introduce amal .....~
mumcations 10 ee teach&ts. then go home
and 1'1II.... lha cllJb donale some old eqUip
ment (Of new) 10 gel 1tIe schooI's club on tl'>ll
a ir. 1'ha1".y, all88s1WIth children on the a i' .
tll8 converMIlOn!I wiI be la, leSS bOfi"lllflCl
meaningless. At the most ....ybe a Mu.e
p,esidency ...M be e ncou' aged to conlin""
h,s/hef edllClltion in etec:I,ooics and do~
thing to encou'age d<nteIopment and p.roe·
pe' ity in the RICHEST contine nt. Wayne ,
ketlp kiclling, you've got a good torum ,

Bill Oisc ipio NIGWRIAE
Hampstead NH 0384 1

I read wilh inla"'sl you' commenls con
ca ming Yls in ham ,adio and the electronicS
lie ld , I assu,e you that you a,a correct in you,
opinion ol ttle t'eatmant ollemales and mi·
no,ities in lhe liekl 01e'&ct,onics

I ha..e been licensed since 1970 and ho'"
an Ad..anced Class license. In additoon I hold
an FCC Gane'al Class Radiotelephone (10' ·
me, l if'!ll class) license and am Nal ional Bus>
ness and Educaliooal Radio (NABER) cert~

heel. I have been employed in eleclronics tor
0WlI' 25 yeaf'!l a nd <!nJOp'ed ""ery momant 0I ~.

I presently -...ork tor tlla Pannsylvania Erne' ,
{lency Managemenl Agency (PU l A) as • Ra·
dio TeIacommunications Spec,ahst and _ n
my _n <:omp.a.ny (Colorado Eleclronics Ser·
>rices), How am I lreated? lille a kflO\lJrHlOlr..
Ing woman . My only satislacnon is in knowing
11'111I I a m usually the one senl 10 do the job
beea" . I know flly SCull,

Going back _ 81 mont,.,. 10 YOU' .rtM::Ie
on EMP. alii can say is good luck. 11>1I....
been preachIng lhe same thing tor yea..
and /lITI Iinld 01 tall<ing 10 stone w• . E......
lhe Eme 'gency Managemenl peopl_.1
Ieasl lle<e in Pennsyt..-ania-tla.... a deal _
concemmgI hiljlh speed digiUtl commuflica.
II(JtIS, not 10 menll(Jtl EMP p,otectiOn . II
__~ in a ti_ ol_g&flCy the polrIt
__.- talk 10 eech octIIIf I!Ien

pus~ lTaIIic ; u-eIore, Itwnt .. .
llfNI emphasis on ..oce citcuils 'fOilh Iele
phone beInliI lha most wanl&d. Try .. you
ftlighI you can'l get ~ !hfDugh !tIfI;r hNtIs
~ the phoo_ ate lha fifsllO go in .._.
ljI&I'lCy The tI'lOuQhIS 01~~.

CXA....nir'lllha IXlssbi'Cy ol EMP caused by
teo 101 1SI11C1MtleS. ate met""'" • I'Ieed--in-Ihe
....." posrIion. The consensus is~ if lha
politICians don'l ttIinIl ol it 1I.,lMihes. lI'Ie
odell. fIol worth pursuing.

You< comments in !lie J...-..-y 1990 ......
"""'" the tlduca:tional $ySIIIftl ..... filjIhI on 11I8
tergeI , You haW! llIarIed me lhtnkong IbouI
gMt"'" into lha >nd&o teaching aspecl ol &du
CIII_. I taught e leCbOi lics in I \IO-I&dl school
untiIlha lad< 01 en,oameoa caused .1ayofI.

vcu mentIoned the u per iments by Estep
in contac ting the spi' il world on VHF. I ' (I

me mbe' ree dIng about an" Iryir>g simila ,
expe' imenls yee, s ago. I gal some lunny
'" uRs but ne..er lol/owed th'ough . Pertlaps
the' e it more Il\81e: maybe I woll retry tlla
expe, imenl3 w,th more mode, n lechnology

Whl" on t!'4 sub/OCI 01 corn-munica tlOn!l
..,Ih 011\81 1II'Oflds, I w,. inlorm you 1fral I a m
the Net Manaljl&f lor lhe MUFQN (Mulua l
UFO NeIwo<l<) amateu, ' '''00 nelS. We have
several nets on lhe d'lt_nt.mat.... ' bands
T_ and l'I-eqU9nCIIIS ..e- Salurday 8 AM
EllSlern 1237 kHz. Satu'day 9 PM Easlern
3960 kHz. Sunday 3 PM Eastern 26470 kHz .
and Thursday It PM EllSlern~ 11Hz . All
01 _ nets _ II 101 01 checll.ifl !lllIIions
......... SWU They ... open nets ..."
anyone. a m co ". 10 JOi'I on lha con_
lions.

K..-p on prNCI'\lf'IQ !lie goscNII. kflOOfnng
~ • Ie.. Iund<ed so,,1III . ... temales a'e
alluned lO..nat youar. saying

leslo& Varnocle WA3QlW
Cafnp Hoi PI<

T/Iwllo:s lot ,.,... """'" ...0 bt'Il\IO on )OUf"
UUFON ooon-. Of COUfM 1' Iheoty
-*' it",, __~ an~
1I>IJt UFOiI may bII """'" intIOIved WOIh _
,,_ IfIan ,..., .... _ INI M .such

Ihrt cenl perm<f too cloiJ#t conleC1 Wl!houf
lO. ax ill UJl ItW 1\<....... TIwr dO -.. 10
cfNn""II"'"~~ .....

He"""" nH4"., 0I1tW t«lIr$ on /htI 5Ub
,ecl1ot_40)'NI'S . ...0~ l_lbeI
01 most UFO groups If one 1_ Of IMOlh
... thedlle,....~_~
_ wifil l_,....... 1l'Ia/',.". 011118 low

"""""'"""/ /lid • _ 1M!..- _ II .. /tom SMail
E $fIIp, Now /.... (JOf 1:1 makl ,.".. 1:1
_ w1IIf / un dO _ I DA f '1COf'*". That
$hOUId incI ealll 1118-.vrty"""'11OUS/)'

RifJItf """" I1Y.... 1:1 gef OUt/I /tttre . off to
PoIend IndC~a~.. lodIIy lor IIIfl
(/IYS. I'll bII '1IllufI{I w,' 11 1M 11Im fJroups
lhere , . ,1ftCI M#tfnfJ ..tIaI 1ClII find in music
10 impQff IftCI b/ItIt UJ' II'IIHr IlIIrd .:vmonq
~ . WIIyI'lll

Amateur Radio 's Image
I ju.1 reaCI a ,_nt artICle 01 YOU" in Ihi

Decembe' i._ 01 73. I ha..e had the desi'e
toget my e meleur ticll&l lOf yea.. and havell'l
been a ble to conqu&r Morse coda . I lhinll a
no-cod& ticllllf would be liI'eat. I know many
0Il>ers who ha..e lila same p'oblem a nd ha..e
s hied away lrom gelhng thei, ticllel dus to
code . I Will . hocked 10 _ only 100 Canad ~
ans tool< advanlage ollhe g'e al opportunily
the no-code licket would 011.." Iwould be th..
li' SI in line ,

I also Ihink it i. hard lor an e xpa'ienced
ham to undersl..nd what someone on the cut
s"'e Ihinll. 01 amatau, radio, IJ I. not appaal
ing to hea' conSla nl ' edia ,eports (l ike " I run a
Kenwood and a d'poIe ," etc ) That '* tlla
major ' eason many young people think ham
,adio is boring I lhinll you, "'ea 01 making
contacts more inla'lISling Is perfect, You,
idea 01net. IOf UFOs . etc., is g'aal. The ai,·
wive. ne e d to b. inte ,.,linlil to aUra cl
younge. people. Amate u, ,adio is compe1ing
wilh mar. lhings now than eve' belo<e . l ike
the home computer a nd madame.

A....teu' ''''10 is a lso Sllflering I'I-om a n ,....
age p<obI&m. Moll OUI....,... _ m 10 thinll
you need 10 be a college proIessor 10 be in
'IOI..-ed in ~. lIMy could be edllC:.ted by public
se<vice ads. Of _ high proIile hams could
mention ~ on naloon111 TV sIlows.

o.iIh B.IoIl""'"
Racine WI 53504

14 MHz Controversy
Vou' NoMH'nrler '"Neve< Say Doe" asked

tor commer'lS regardlng the " 275111 313
conu-.y. ThIt is my eo<'..... 'I.

.... human CXAllliclS haw _ SIdes, I know
nolhio", ol how "- mess goIllIII'Ied I only
I!n(M tt.- it is _ II doIgr_. I haw hea<d
irnmaI""'Yon llOlh sidee. idools and KVI FZ.
He otMously hal • Ploblllloh I feel bad 11'IIII
10 many 0I1'1er*iM inlelligenl hams 11Iooo
_ ,....... klloM _ le" lj)fM l and-.
tore _ ,-,. The ............ _deIlljIhI
in causing P'tO(llt klloM!tIfI;r!empef. II we
could only learn 1I'Ial wei<dot ""-'SI h-ave
.. "_." II lha good ljII.ryI would ignOfe
lI'>IIm, .,..,. "'OI.itd II 1NSl1ll'& out E...., _
they gel an acknoowlt>dg~l, li'II'y glln"-~ I _ . .... haw _ MparIII<I prot>-
...... whICh ere interreIIIIed: iI'IIar*lI'IllI jem
_ . ClCjoICIiOo4 10 neb " owninljI" I'I-IIQUllf>
c;es. and ttwO--pMy traffJI: _ than health
and..ellare Of _ge<IC,

Ibelieve an attempt s hould be made by tlla
amateu, community 10 Slop the presenl t,ou·
b1e. Pe,haps you, the ARRl, 0< ma~be the
FCC could lake a poll oI tlla amaleur cornmu-
nrty a nd lind oct how lhe majority 1991 Then
the FCC Of Congress could be pr.....,1Id 10
e n!orce the wishes 01the majof'ly,

I am in la..-or 01 as.signlng a sp9Cllic I,.
qus ncy to a net ..;Ih del,Me lIOu,s . ThIS
would give a neI author rty10use. Irequency
Tha publish,ng 01 tllC intormat_ would ..
duce most 0I1he unint&lltoon.al QR M

I am also on lavor 01 _'ng Ih" d PII"Y
t'allic. and _IIOI!ling......:long Wlth ll'le opera
tion on 11 300 .. it is p.rllCliced atlhfl_,
F_ a mat would pu'chaM equipment
and Ieam 10 it if ~ could be uwd only

'a'etr·
I am not yet • su_ to 1'3 I _ only

,ecently fIoliced you. publical_, and put.
chllse<:I No<..- . and Dec. 011 lha _and "
Iool<s good SO lar. oongratulallons. I _ I
could Ieam 10IiI<e you,

WS latlW'n ABlPG..........
" Safe " Communication?

I If'Ijoy&d lha cMoI'! oges tdefon<lllly pUll"
01 '-.g ,.:u- Janu.y«*Jmn.bull_
whe1:I>er you ha...... ·1 missed. pcld ...._
""" tor !lie S--a11ew!l 0I1IpIIIhy on Ihe ham
.anIls. II seems 10_11'IIII rnaroy'-maybl
"'...... 10 !lie I'lotlby bee...... parlldoxicely.
1Iley are fIol good COfI'In'IUI'IiCIOrS . FbrI'Ie<.
1Iley may be dr ...... by lha pili ollha "_
led'onic.aI" skills and ............"". which IIIow
them 10 pretend 10 commune::ate. W~_
COfIl9Sling' W~ness pacIl&l buI&Ion boIfd!1
WitneSS CW!

A $IIIIilar phe<"""""",__ 10 be I flOf·
mal phase 01 AmencIfl eclcllS09fit develop
_ . only !lie p;Hlna 01 choice is Ihe Iele
phone Many teenage.. seem 10 1fMI lhe
lelephone as '" learning tool on wIIich IIIlly
can PlIlCIocelheir communiCatIOns Sl<,.. WIIr..
ouIlha danQ&r5 ol 1-.10-1_~
bans , Aller they masJer lha basic s kIlls and
jargon. lhey can move on 10 d<WeIop mortI
intimale personal '&lalionsh,ps 1-.10-1_.

I wonOer"Wllelhe1' many hams moghl /lClUlll
Iy be alra'" (loo st'ong a word1- maybe jusl
uncomlortable) 01 close per!IOnlll contlCb. 1O
lhey prll1end . Ham 'adoo Oilers a muM""'" 01
subslilu les lor ' eal personal communica·
lions. and it oIIef'!l an almost perfect !II"II".
These s ubstitutes can be challenging and
even lots ol lun, but when lhe medium .ubSI~

lutes tor tlla contan!. tlla,e i. no communi(;a.
lion!

Ws no wondellhal ham clu l> meetl"llS are.
10, lila m~1 part . unins p i'ing, Whal else
could you ,easonallly expect I,om an a'b~

t'ary coI+ection 01mostly while men, mOSl 01
whom are nat really comlorta llle wilh per
sonal cootacts, who have adoptad Robert.'
Rules (anal he, stIl ling way to p'etend) to
govern tllamselves? TIla,e also seems to rna
a sac 'ed d iClum (AFl Fll. ex ca l/!(fC/'a?) Ihat
only certain lopics a'e sale 10, ha m club
meelings.

Most cnne hams I m99!. on·the-a" or lace
to-lace. sound Iille tllay cou ld be interest,ng
people unde,neath thei, ha....veneer• . but I
a m f,eqlJllntly '&buffed wllan I try 10 mo..-e a
aso into someIhl"ll which migl'l1 be interest·
ing (bul whictl migi'll d,aw lham intQ81<_
ing a pemonal opinion)-"WelI, I'm delt,nat·
ed lsic-racehll. n say 73s now and w.~ lor
YOU' final " I don't knooo ""y I botl'l&f /tying
sometimes, Icertainty have a~ernale uses tor
the hoodestlime IfICI money I spend on I'IIIm
'adio-like lha local booIlslOi'e. I. like you•• m
an .'Iid .eader,

I WOiodei why you kaep ItyIng-I don'llh"'"
~·s tor lha money. You III&nt 10 enJOY 1tIe
Sfatus ol " p' ophe4:" ('abble-fouse<). arid you
seem 10have a g&I'IUine eo<lce", tor tilt ...
01 us hams . I usually enjoy ,..",ng you.
cotu-mns and e xplonng my (M-n ••/lCI1Of\I
(both posrtiw and negatrve). Moet~
Iy, Iteam something-.y time-l could _
gone my_ TV-easlile--' __ ......
ing about the Lambada,

I am Sfilthinking about rour ... . pow.. ol
1fre~ public tducatoon 1ySIem. I _ II
pIOduCI 01 ~ in1tle '60s """"" _ ..... tryong 10
IIa"" lha world from communism Itvough lid
..-anc:ed ma1l'l . etc. S<not our (M-n II.,. _
ll"O*""'" 1lOfI9. r... been out ollOUCtl WI!h
the Sd I haW! been 'o'IljIUIIIy__ I!'IIII
llOi'oat "'·s ...ong. IMiII don'l knooo- lIfIOUliIh
abouI-...I\aI·sl\aW&i_", (no! happenong7). I
also don' . _ a dear pdure ol -...I\aI 1..•
P9Cl Of _ we _ . .. it _ !aIlI _ II

wI'Iile 110 chart out how 10 gel there. end mortI
irrlpc>rtantty. haor I might help. ",..., you to<
chaIengIing me 10alart. .



COntrK1: F1eUng thi' const.tutes your Igeemenl "MIllin a Jortnight to shirl woth al least one non
l mateur the Itlrill of)OUt first daysas a ham. Or il you aren 't, find one to share hian- slaty wotll you . II"
contagious.
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address " MAG73") oron disk as an IBMoC(Impalible ASCII file , Yoo can also contact us at the 73 BSSat
(603) 525-4438, 300 Of 1200 baud, 8 data blts, no parity . one stop bll. A ll COnlribulions should be directed
to the 73editOfilt olfices. " How to Write lor 73 " guidelines ereavlilable upon request. US citi2ens must
include ll>eitsociIl security number witllllUbmilled manuscripls.
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Number 2 on your Feedbeck tire!

Wayne Green W2NSOll

NEVER SA Y DIE

Portable 100 magazine, is also
help ing . And Jim Morrissetl
K6MH is leading the team. J im
lirst worked for me as the assis
tant editor of CO magazine back
in 1955.

So there you have it. I tend to
look for youngslers with promise
to work lor 73.1 encourage them to
learn everything they can and
then move on to companies where
they' ll gel better pay. 73, which
has lost money lor years, probably
will never pay big salaries, but it's
a corking place to learn publ ish
ing . .. and to have a ball test ing
the newest 01ham gear, going on
DXpedilions and 10 hamteste.

I mentioned our business incu
bator. Right now we have 23 new
businesses we're starting. These
offer even more opportunities lor
learning new skills and getling
more upscale salaries.

One Ihat's doing particularly
well is MusiclNH, a new mail order
CD company. Then there's Buys,
lnc., which ha s been selling
10,000 or so COs a month lor the
last year. And Greener Pastures
Records, which just put out its first
CD release ... Scott Kirby playing
Scott Joplin. We've got a bunch
more in the works. There's always
something exciting going on.

Our CD Guide electron ic edition
on CD-ROM has taken off in sales.
Record stores and libraries are
buying It . Ph ilips has bought
30,000 copies lor their new Head
start computer system.

We've got Indie Inlo rnc., a cred
it checking source for indepen
dent record companies. There's
Adventures In Music, a publica
lion for radio stations telling 'em
what's new in COs. And Music
Retaifing , wh ich goes to over
10,000 record stores to let them
know what's new and what's hot
in indie music.

US News had a chart shOwing
the average employee lurnaround
in America. We're doing consider
ably better than average. They
showed 23% 01 the employees
working less than one year.

So, yes, we do have a revolving
door at WGE and 73 magazine.
We do lend 10 lose peopte who
aren 't able to work as a learn or
who aren 't rea lly interested in de
veloping their careers. Most of the
people whO move on to better joos
keep in touch and remain good
lriends.

I do try to make things as friend
ly as possible . One 01our ad sales
gals had a baby recently. She
wanted 10 be able 10 slay at hOme
10 take care 01her new baby, but

Ccntinverion page 75

Dayton , Minneapolis, Munich,
Vienna, Atlanta and Boxborough .
The music and electronic shows
are in las Vegas, los Angeles,
Nashville, Chicago, Cannes. And
that's just wh at I know about
SO tar.

I'd like to take some time to see
what I can do to help the artists
and performers in the Eastern
European countries get their mu
sic distributed in Ameri ca in order
to generate some badly needed
hard currency lor them. II these
co untries are going to ch ange
lrom communism to democracy ,
they're going to need a way for the
artists whO were state supported
to earn money. I think I can help.

Then there's my work in educa
lion, which is coming along very
well. I have to budget some time to
get to colleges to lecture . . . and
10 work with colleges to help them
cope with the '90s.

l ocally I 'm working with the
Chamber 01 Commerce to make
some badly needed local changes
. .. and am the treasurer 01 Ihe
local hospil al board.

Gett ing back to 73 . . . 1 have
several goals for 73. One is to
make it more lun to read, and
more educational. I 'm part icularty
anxious to get amateu r rad io
g ro win g aga in by attract ing
youngsters to the hobby by the
hundreds 01 thousands. I have
some plans lor doing th is, but
they 're going to take some time
and work .

I formed the National Industry
Advisory Committee to help bring
the ham industry and the FCC
Commissioners together and per
haps even stern the tide 01 lost
bands. I don't think the ARRL ap
proach of suing the FCC and fight
ing them at every tum is a produc
tive approach.

The present 73 staff is top
notch. In addition, we're also lap
ping the tech nical expertise 01
larry Antonuk WB9RRT. Mike
Nugent WBaGlQ, the editor 01

constipation in prOducing 73 so I
eliminated all job tit les . I red id the
masthead with everyone just list
ed as " staff." Further, instead 01
articles sometimes having to wait
weeks for an eetor-m-cnet to get
to them, now they're tackled as
they arrive by any 01 the stall
who 's handy.

My system has worked out well
in the past. 73 editors have come
aboard with lillie or no previous
training and have gone on to some
very nice jobs. Heck, one of them
is running one of the largest PR
agencies in ceutcmta. And one of
my circulation people is doing
great with Inc. magazine. Another
01 my editors went on to edit In
foworld. My alumni are all through
the publishing industry.

How do I run a business withOut
managers? I do it with team lead
ers. Everyone works. None 01this,
" that isn't my job" nonsense.

I do most of my own work at my
larm, which is a lew minutes trom
the WGE building . I'm set up there
with my laptop computer, FAX, a
2m repeater and a ume ham rig.
The big rig, beam, packet , SSTV,
OSCAR setup and all is at the
WGE buildmg , where it's used
more by the 73 staff than by me.

I pop into WGE twice a day for
meetings and to see whal prob
lems need solving. I help with cov
er design ideas, okay artwork and
see how things are going . At the
farm I answer my mail, keep up
with radio, computer, electronic
and audio technol ogy, wrile edito
rials lor all my publ ications, write
en dless subsc ri p tio n let te rs .
review new COs , produce my
own COs (Greener Pastures Re
co rds ... with a state-of-the-art
recording studio at the farm).

Between giving talks at ham
tests and ham clubs and attend
ing music and electronic industry
srows. I'm kepi busy and have far
too little time lor skiing, skin diving
and hamming. Th is yea r t'rn
sched uled to give ham talks in

73's Revolving Door
Amidst a flurry of misspelled

names and calls, one of the less
necessary ham newsletters took a
swing at me (so what's new?) cit
ing the ever-ehanging 73 staff as
proof that Wayne is awfu l to work
for. Yeah, I'm a terror. As usual,
the editor never bothered to check
his information for reliability .

Yes, you bet I keep the door
revolving at Wayne Green Enter
prises . I don't fire man y peo
pie .. . far too lew, really . But that
door is going to keep turning as
kmg as I'm alive. I don't want
staffers to stay here for a lifetime. I
try to find people whO are young
and interested in learning every
thing they can about publishing.
Then I do all I can to make their
experience at WGE as education
al as possible. People who refuse
to take advantage of the learn ing
experience and insist on doing the
same damned thing for years I en
courage to depart to make room
for people who will take advan
tage of the career development
potentials I have here .

WGE is not just a publishing
company .. _it's also a publishing
inst itute and is even registered as
such in New Hampshire. It's also
an entrepreneurial small bus iness
incubator. That's the way I've run
my publish ing businesses for the
last 15 years.

In the last two years I' ve gotten
rid of every " manager" in the
place. Oh , I've tried to make man
agement teams work, but I found
they stmeo progress. It shocked
everyone when I Cleaned out the
general, business, ad sales and
financial managers atl at one time
and personally took over their tabs
a year and a half ago. Actually, t
didn 't have to do much additional
work, I just set the staffers free
who 'd been held back by their
" management." Our costs went
way down and our revenues went
way up.

I recently got fed up with the

4 73AmaleurRadio. April, 1990



TS-680S
AJI-mode multi-bander
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ARRL President Urged to Resign
Five prominent radio amateurs have

asked ARRl PresIdent Larry E. Price W4RA
to decline his nomination for another a-year
term. The request, sent by mail, was signed by
Stuart Cowan W2LX. William Orr W6SAI , Pete
Hoover W6ZH, Joseph Schroeder W9JUV.
and A. Prose Walker W4BW. The authors stat
ed that they believe the ARAL under Dr .
Price's direction has fa iled to " . . . adequately
meet either the domestic or international chat
lenges lacing amateur radio today, and thai a
change in AAAL leadership is absolutely nee
essary if we are to survive these challenges in
the corning decades." (From West/ink. )

Grant for HF Packet Research
A team of amateurs headed by Stephen

Hall WM6P, of Simi Valley, California. reo
ceived a $1 ,000 grant this year from the
ARRl. The team will investigate the benefits
of diversity reception for HF packet radio, and
design practical diversity antenna systems,
modems, and receivers. For a discussion of
diversity reception and its potential benefits in
amateur radio, see the chapter on digital com
munications in The 1990ARRL Handbook.

Co-investigators in the team are Andy De
martini KC2FF 01 Clearwater, Florida; Wally
Linstruth WAGJPA and Bill Lake WB6AU 01
Santa Barbara , Cali fornia : Herb Duncan
WE7l and Peter LaCount W8UXD of Sierra
Vista, Arizona. (From GRAARC.)

New DICC Countries
The ARRl Awards Com miUee has unani

mously agreed 10 add Banaba Island T33
and Conway Reef 302 to the DXCC Coun
tries U st. No no activi ty is believed to have
taken place from Conway (302), a territory of
the Republic 01 Fiji, prior to the 3D2CR opera
tion of April 1989, so contacts are creouabie
with the start of this operation.

Banaba (T33), part of the Republic of Kirib
ati, was former ly known as Ocean Island. A
few opera tions with ceueran prefix VR1 from
Banaba occurred before the T33JSfT33AA
activity 01 May 1989. They will also be cred
itable.

QSL cards may be submitted lor Conway
and Banaba on or after March 1, 1990. For
more inl o rm at ion , contac t Don Search
W3AZD at ARRL HQ. (From The DX Bulletin
and Warts New.)

Amateur Radio Astronomy
It YOU 'd like to get Into amateur radio

astronomy, an intern ational organization
exists to help you . For information on how to
gel started, write SARA Membership Ser-

vices, PO Box 4208, Tampa FL 33677, or call
Jim Pitts, the Librarian and Educational Chair
man of SAR.A, at (502) 459- 5804.

While it's unlikely that amateur radio as
tronomers can compete with the huge anten
nas used by professionals, amateurs can pur
sue various rewarding projects: indirect
monitoring of solar flares, meteor monitoring,
imaging of strong radio sources. pulsar detec
t ion , and Jupi ter studies . Most 01 these
projects requi re simple, though sensitive,
equipment and relatively small antennas. You
do not have to be an electronic wizard to ob
tain thrilling results. Radio telescopes consist
01 the same type of equipment in amateur
radio stations, only they are arranged differ
entty. (From Watts New,)

Signals from Space
Easy-to-monitor signals from space in

clude US and Soviet nav igational satellites
between 149.910 and 150.030 MHz. You can
hear them on a 2 meter HT or portable scan
ner with a rubber duck . MfR. the Soviet
manned space station, is loud and clear on
143,625 MHz FM. The cosmonauts on MJR
ran a 2 meter operation on or near 145,550
using the calls U1MIA, U2MIR, and U3MIA.

You can hear the new Microsats beaconing
on 435.07 , 435 .12, 437.025, 145.825 ,
437.075, 437.150, and 437.125. (From the
Nashua Area Radio Club Bulletin.)

Automatic HF Data Transmission
The l eague has concluded that desirabil

ity of automat ic operat ion on the HF bands
has been firmly est abli shed. Last December
12, AAAL Counsel Chris Imlay N3AKD liled a
petition with the FCC, seeking the adoption of
rules to permit limited HF RTTY and data com
munication under automatic control. The peti
tion seeks designation of the following band
segments as being available, thOugh not ex
clusively, lor automatic control of RTTY and
data transmissions: 3605-3615 kHz, 7035
7045 kHz, 10140-10150 kHz, 14090- 14100,
18100-16110 kHz , 21090-2 1100 kHz,
24920-24930 kHz, and 28100--28120 kHz.

The Leagues's proposal seeks inclusion of
automatically controlled AMTOR and Baudot
as well. From the peti tion, " ... AMTOA is
more robust than packet radio and is used to
bridge difficult radio paths .. .manually con
tronec Baudot RTTY 'mailboxes' (or MSOs)
have been active in the Amateur Radio Ser
vice since the earty 19805.... Manual con
trol . . . is an unnecessary burden on the mail
box system ope rators . .. . the benefi ts 01
automatic operation are shared by amateur
operators worldwide and are instantly even
able 10 provide public service during disas
ters." (From TheARRL Lerter.)

Land of Radio Enthusiasts
Japan tists over 5 million radio stations.

These include 950.000 amateu r radio sta
tions , 2 ,390,000 CB·type radio stations ,
1,540,000 portable/mobile radio stations, and
120,000 " miscellaneous" radio stations. The
US lists a paper figure 01 approximately
509,000 licensed amateurs , (From the B-N-T
Bulletin. )

Amateur Radio at Malia
When Gorbachev and President Bush

met at Malta, amateur radio was there, too .
Network news crews always have a few hams
among them, and when not at work. they oper
ate their improvised ham setups.

Steve Mendelsohn WA2DHF, ARRL's Hud
son Division Director, look his Kenwood
T&13OS along and strung a simple dipole oN
the hotel balcony. In 20 minutes he had
worked all continents using the assigned Mal
ta call of 9H3LO. Ed Tobias as 9H3LN and
Tony Brunton as 9H3lM also joined in the fun .

The Soviet Union permilled special event
station US1UGB to operate from Moscow,
commemorating this event. If you made con
tact with that station, you can OSL direct to
UK3A. No need to go through Box 88 ,
Moscow, lor approval! (From the B·N-T Bul·
letin. )

Slolen Transceiver
The Brevard County Sheriff 's Depart

ment In Florida recovered 8 Yaesu FT·208
earty last February. It has several identifying
markings. If you think this radio may be yours,
contact the Brevard County Sheriff 's Office at
(407) 631-6000, and identify the markings.
The case number is 90.()14450. (Submilled by
Bill Newkirk WB91VR via CompuServe.)

FAR Scholarships
The Foundat ion for Amateur Rad io , Inc .,

plan s to award 33 scho la rships du ring
1990-91 to assist licensed radio amateurs. II
you're a lull-time student, or have been ac
cepted for enrollment at an accredited univer
sity, college, or technical school, request an
application now, by letter or QSl card. Re
quest must be postmarked prior to May 31,
1990. FAA Scholarships, 6903 Rhode Island
Avenue, College Park MD 20740.

TNI 10 ORI Contributors
Thanks to GRAARC, The DX Bulletin, Watts

New, Nashua Area Radio Club Bulletin, The
ARRL Letter, the B-N-T Bulletin, Westfink , and
Bill Newkirk WB9IVA.
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Ham Doings Around the World

Listings are tree of charge as space permits. Please send us your
Special Event two months in advance of the issue you want it to
appear in. Forexample, if you want it to appear in the June issue, we
should receive it by March 31. Provide a clear, concise summary of
the essential details about your Special Event.

APRIL 1.1990

GROSS POINTE WOODS 11II1 The SOUIIl
Eastern Mk:h ig~n .loR A will hold its 32nd an
nual ARAl Sanct ioned Hamlas tISwap·n.
Shop a t tha Groua Pointe North H'gll SChool
'rom 8 AM-2 PM. bams. Forums, lind an
on-lhlTair packet.tanon. Advance tables sa ,
$10 at (roe door """ance tockel:S 52. s.t althe
door . Talk _,n on the W8FWe R.~al."

l.a.lCl l. For mote ontormatoon. SASE 10
SEMARA SWAP. PO 80)/ 646. Sf C" "
S/lotes WI~ Of~ 3'3-323----

APRil 7 . 1990

BENTON HARBOR 11II1 The Blossomland
ARA is sponsor""il1helf Hemlesl al !he hi.
Pla,n J. High School trom 8 AM_12 PM Set
upat 6 A"'. VE Euml . Free parking Call 186
Lull WR8R. 616-926- 114110 "t gisler before
MarCh 3 ' _Tables (provlded) , 55 Ad mission
$3 Conlac1 Paul Relssman WD8MWT. c/o
B A R,A. PO 80)/ ITS. St, Joseph "'" 49085
6 16-429--6230

LONGMONT CO The l ongmO"l ARC Ham
tesllCol'l'lpul6l' SW8(l ... be held _Ihe BouI
de< Counry F..,~ !rom 8 AIol-3 PM
Admossion. SJ, tarlW$ ..e S1. ACAD .~

... be used III help .. e.l'HbrIOtS mall. ~

....nce rMe<Yatoons lor s;>ecifil; tllbIe k;Ia
toons ConIKt Sob Dotrl.tIt WA<£KU, 1106
Fordham 51., longmonf CO 8050' 303
651---.3613,

ROCHESTER MN The Rochester ARC WIll
sponsor the t3th snnual Rochester Area
Ham/es t 8. CompUler/Electronic Show at the
JOhn Adams Junior HIgh SChool, Sel'up F....
day lhe 6th Irom 4;30 PM-7;30 PM Doors
open at 8 :30 AM Salllrday, Indoor Flea
Ua,~el b' radIO. eomP\ll.... and eIecIronic
" ems Free Pl'rlcl"ll hlk·in on 146.221.62.
W'U XW , Conlac t R ARC., (:10 N'HZIII.
2824 NW 24ttl $I,. Ax_I« MN 5590'

COlUMSUS IN The Columbus ARC H_
Ie$! _ be held.,lhe~Counry
~ Faugrounds beI "UII 8 AM and 2 PU
Talk-;" on 14679--600 Hz Contael~
Wmlert>8rgWD9HTN, I ' 941 W sa....,..Rd..
Ccltumbus IN 47201 812-342--467'0

APRIL 8 , 1990

FRA MING HAM MA The Framingham AAA
IS sponsoring a Flea Market at the Framing.
ham Civic Leag"" Su>kllng 10 support 11'>1I Dr,
Carllon Crosby Memon al Schola'ship Fund
Eafty bird admission IS" 9 AU. genefal ad
mlS$lOfl $2 lit 10 AM. Sox loot tablell $12 In
lIlto'ance (1IIdudM _ lIdmissOon). Sel"""P 8
AM -l0 AM PrerllgOSlrlltlOn for . ..m, is
sl,ongly suggested Eum inlo , D,ct
WA IKUG . SOB~7T-{)568 Table "'10, Jon
K1WC. 5«J-87T_71~

APRIL fl . 11190
BOULDER CO The Boulder VE T..m _
hold VE E.ams at tfIe Amencan Legoon at

We are happy to provide Ham
Help listings free on a space avail
able basis, To make our job easier
and to ensure that your listing is
correct, please type or print your
request clearly, double spaced,
on a full (8~ Wx '1 W) sheet of pe
per, You may also upload a listing
as E-mail to Sysop to the 73 BBS.
Use upper- and tower-esse letters
where appropriatB, Also. print
numbers carefully- a 1, for exam
pie, can be misread as the letfers
, or i. or even the number 7.
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7 PM . Call Barbara McClune IIIIBWS, 303
530-1812. Pre-'eg isl raHoo preferred, wal~·

ins welcome,

APRIL U 1990

CLARKSVILLE TN A Hamfesl WIll bespon.
sored by lhe Clarlcsville Arnateu, T,ansmit·
lIng Soclllly, Inc . al 11'>1I CIa,kswlll NaIIOMl
Guard Almory from 8 AM- 3 PU Flea Mar1«ll.
Auction, F... par!<"'ll , VE bams, contad
Un)- Bums W04OOJ. AI. 1Box 162A, Ir>D<aJl
Mound TN 3107'9 or te"pho"e 615-232
614 I ,Ad" Ilion12. For1_oontacf lUCl<y
~ KF41.. 4 11 .Jotd¥I Rd.. CIarb..
TN3lO42 615--641-TI'/()o4

BO WLIN G GREEN KY The Kentucky
Colonel' , ARC is SponsorIng HAM80AEE
'90 at the Net+onal Guard A'motY $2 ad·
vance, S3 al lhe door, Children under ,2 eee
wil h p aid eecn. Tables $10, Telk· in on
146 251 85 .nd 147 931.33 Info/Reserva
lions: KCARC. PO Box 9181. Bow/,ng G'B6ll
KY 42 J02·978 1 502-843-2395

CLINTON TN Tile Oak R. Hemlesl ' 90
lIS being spoI*lfed by tile Oak A. ARC al
tile Nal>Onal Guard Armory from 8 AU--5 PM,
Admission ill 13 PIt'" petSOI'l . Contact Gene
.w...cy KEUWM, RT 8 80i 539, "--" TN
37849 815-fU5-53ol9. FCC bMe e.ems
_be llI lOAM Voumuslpre-<egiIl.... belore
4 April , Send I CheCk lor $4.95 medii payable
10 WCARSNEC. I copy01 your IIC*ISII and a
eompleted 8tO form to Ra y Adams 11148AO,
432S Fetry on"".Kncxvillfl TN 37'9'8 Sring
oflginalliCenH and two IDs 10 e..m.

APRI L 14-t5, t990

ASILENE TX lsl ARAL West TitxasSllction
ConvenllOfl 8. KCARC Swaplest wi~ be IIeId
at tile Ci~iC Cenle. by the Key ClIy ARC
on Salurday from 8 AU--5 PM. and on Sun.
day trorn 9 At.l--4 PM. OeaIe</SeIIer $IIt-<lP
6 PM---10 PM Fndly, 6-ll AM Selurdlly , Ta
bles S2 Mdl. VE E>:arnI, W__ OK. Pl-e
Flegtsteo 10< SS, $6 at tile door. P'fotaoM send
~'1IlOon by 11 April 10 KCARC. PO
80i 2722,~ TX1Y604 For.mormation
conta::lBitfJones N5DOX,9J~4606

APRIL 15. 1990

CAMBRIOGE MA A TAILGATE electron ics ,
compule'/amateur rad", H EA MAAKET, will
be sponsored by lhe MIT E~ct rOfllCs Ae
search Soc~ty .nd the MIT RadiOSociely al
Albany end Ma,n St. "om 9AM- 4 PM. Admis
sion S t50 F,ee o!t·Slree! plrk lng , Sellers S5
poe.- space in adv.nce, $6 PIt' apiOC' al ee
gale, lincludes 1 admISSIOn). Sel·up 7 AM.
Talk·in on t46 52 and «972S1~725-p1

2A_W1XUIR. C.... 611-2S:J-.3716. UaoI ad-
vance .......Ioons Iloo!fI:q 5 AprIl 10 RICIlMd
Btez",a , 3 Ames Str_ 1. c.mbrldge MA

,"'"
APRIL 21. 1990

LAWTON Ok The lawIon-FOfI S~I ARC wi.
hold thelf 43rd annual Hamlesl al 11'>1I Counry

Your Bulletin Board

Than/( you for your cooperation.

I am looking lor hams inlerested in
starting a net fOf lOOse interested in
Cessna aircra ft, part icularly p,e-1960
taild,agge' s, Also those interested in
antique/classic aircraft of any manu
lecture . including bome-bulus . Contact
Scon A. Untin N0EDV, 28579 County
Rd. H. Websler W/54893 .

Needed : Frequency modlliCatiOn for
Heath S6-1400 lor MARS or all
I requency operalion. Sean Connel.

Falfgrounds from 8 AM _5 PM, No pm-reg;.
natcn necessa ry except fo' table sp.ce,
Talk·i n On 147 ,391.99 , Contact Claude R.
Matchel,e.341 1NW Ar/anla Ave.. Lawton OK
1:J505. 4D5--351~581O.

APAIL 22, 1990

CLEVELAND OH The North Coast ARC
Spong Swaplesl_ be_II tile North 01....
lied Hogh School trorn 9 AM- 2 PM. Advance
~ SS eactl . Ad_ 13. Talk';" on
14529 and 224.76 repNl.... . Addiboni1I inlo
on NCARC PSBS IC NoaM on 145 09)
oNCARCISWAPFEST,INF, or phone Chuc1r
K8R~aI21~777 _1595

SULLIVAN IL The MouItne AR Klub WIM
he"" tl'>lli,Hamfes l 5 m'les east ol SUII'van on
Ihe Caldwell Road. Exams from 9 AM- 12 PM,
Welk·in. accepled , Tables $7 ,50 each. Limit·
ed space . first come, l,rSI MAle. Tickels $4
adv.nc<I or al gale, Cootect Ralph Zancha,
5C2 E. Slare SI.. lovington Il 6 1937. 2 11
8 r.J--5281 9WHlings

SOU T H IN G TO N CT Th e 7lh annual
Southinglon A.RA Fleamatklll ... be IIeId in
tile SOuUwlgIon High School Cafe!efiI. M
m....,., ill a S3 dOnation., tlledoOr. Free 10<
d_eh unOer 12 6 IooC lebIe space av_
KJIe 10< $10 In ad'YanCIIlnd $14 II llle lloo<
For teble info send SASE 10 S A.R.A. 1990
Ae.",.",.". PO Box 873. S<>ulhtngtoII CT
06489P..-rBgISter for f1xama .5eod inlolO \IE'
Ex.ms. 1990 Fleamarl< el , PO Bo. 813.
Soulfllfl91011 C T 06489 Talk·in 146.28188.
222.201224 80 , 449,251444.25, Conlact Cltel
KA litH, 203-628--9346 5 PM- 9 PM

WELLESLEY MA The Wellesley ARS w,lI
sponsor a special event al llle Wellesley Se
nIOrHigh ScIIooI pI,king IOIlrom 9 AU-- 2 PM
Handicap lICCIISSible. Adm.asion $2. TaI~""

147 030' ,63 (Wellesley Aepealer), Contacf
G<rtty D<iscdI NV, T, 6114«-2686.

APRIL211 t90

OAYTON ott The DIylon--Cincinnali Chap.
ler ollhe Ovener Cenlury Woreless Assocta
toon IJ'IllOUACeS 11'>1I 1990 annualQCWA Ban.
quill, 10be held t ile IQI ....",ngol the Dayton
HamWlflIIOfI. beg<nnlng at 7:30 PM EST al
Ned's Herdage HouM . Membership not ...
q uir ed 10 attenc COn lac t 80b Din gle
KA4LAU, 657 Del/ Ridge Dri ve. Dayton OH
45429,5/3-299- 1/ 14

Spec ial Event Stations

FORT WORTH TX ~tem BaptISt
Theolog<aI Seminaty _ operate NG5A II
l4OO---«K!OZ eaclt day, 1O~lIe lhe 7SlIt
••••erNry (II ils School (II All """IS Eduo;a-
toon. Frequentie" 28375. 21375. and
14375.plusrminusOAM.ForOSl card . send
your OSL and SASE 10SOu_'11m Baptist
71IeologicaJ Seminaty. (SWBTS). PO Box
22068. FfXI WOfth TX 76 122.

454 1 Long fello w. Sylvania OH 43560.

I am looking lor a pewee t-enstcrmer for
a SWAN 500 or a 11 7-XC power sup
ply. Please call after 6 PM. Ted Coats
KA3 TVZ, 4429 Baltimore A\'II.•
Philadelphia PA 19104

Needed: A diagram and manual 01 the
Hallierafters SX-71. or reproductiOn 0 1

same. for which I will gladly pay 811
postage and duplication charges. I
need information 10f alignment. Thank
you very much. Harry Evans, D.M.D.,
W40 FI, 100Q6N.W. 8 1st Ct., Tamarac
FL33321 .

Wanted: lCOM FM Unit EX·l06 lor an
ICOM 6 meter transceiver Model Ie
5510,Conlact PieroA. 5assu N3FVG,
714 W. Marshall 5 1., Norristown PA

1940' .

APR tL 1_8. 199(1

LAUDERDALE CO UNTY TN The TIp ton
County AR ES Club will host Stat ion KC 7YL
l,om historic Fort Pillow Slate Park I ro m
0200Z 7 April thru 2200l 8 April , Freq......
cies: 28,375, 21375, 14.275 and 14275. Fo<
cerl<f;';ale. send OSL and I/Ifge SASE 10 H«tt
HwringIon WEUDPl. PO 80i 402. Cooif~
TN 38019 Pnon. WB4DPL al 901 ....76
4oU5, Of Dlwid s.pw. KC4l.1C ., 90 '-831-

"'"
APRIL I 1990

DELAWARE Never~lO leam trom pall

moslal<'l$, 11'>1I " ..,_ , 01 tile Wenni..-te<
ARC _ condud thei, aeconcI ann"" OX·
peclrtion to the r.restate 01 Delaware, oper.l·
ing WA3DFUI3, Frequencie s: 7,275 MHz.
14 275 and 28 375 MHz, CW contaCfll w;n be
made On feq""SI. OSL with SASE 10 Warmill'
S/flt A R,C" Box 113, Warminslf/f PA /8974

APRIL 1I 1990

MOBILE AL Tile Mobile ARC wi. ope,ala
K4ROO from the rlldOO room (II tile tubmarine
USS Drum lrom t 400-2400 UTC to com
"""""'lUe tile 7SlIt ""'-saty ol US NavII
Submarine s.~, Freq",,_, 3 ,965.
14260. 2t360. 28360 and IoceI 2..- ...
pea!er"S. For atr'bficate -.:l 0Sl and II . 12
SASE 10Murr-ayFllt>dttrsK4ROO, 9075 How
__ Ferry Rd , .semn-AI. 36575,

APRtL 22 -21. 1990

ARLING TON HEIGHTS IL TI'>II USEPA5
AAC will operale KA9NLX 00 160-10 mel. r. ,
Irom t 400Z- 2400l daily lo eommemorale the
20fh annive,sary 01 Ea fth Dey, A certiliCate
will be sem upon receipt ot a aSL card. Send
10 Jolin Pasl<evicz KA9NLX, 142:J III Ridge
A"" , ArlinglOll HeigI1/1 ll 6OlJ04

APRtL 28 . 1990

GALENA IL The Great R i ~e' ARC 01
Dubuque IA WII oper_ SlIbon WK90 from
10 At.l--4 PM at tile 36th Annual US eo,
Seoul PiIgrimoege . on tile Iowef General band
and Novice 10 """'" blind. SS8. No SAl,
CSt required lot certlficale. Contect Lonln
SchonIoofl. 5110 /IIotfh~' ''''''''_Rd,. E411
CM>loqoou. 6l~

MANTEO Ne The A.leigh ARS . n(/ the
Outer Ban~s Repeelll< Associat ion wlil cele
brale the ZOOlh Annivfl rsary ol the lounding ot
lhe UAlted StalM Coasl Guard by operating
Slation W4DW in 11'>1I General portion 01 all
bands and the NOI/ice portion 0110 melllf3.
from 1200Z 28 Apnl- tSOOZ 29 AprIl . ForOSL
card send a 110 SASE to R.4RS. PO 80i
17124. RaJeighNC216 l 9

GARDEN GROVE ell The Clumont Re
pealer A""""'ietoon'" operate Special E_
Station W6Fl2 ... honor ol Samuel F. e.
Mcne'$ tMnhcIey HOurI WII be 1800 UTe
2400 UTC. Freq.-.cies 28.350 and 21.300
MHz phone. and 14 050 MHz CW OSL 10
ClARA. PO Box 1615. Hunling!on B8ach CA
"."

Wanted: service manual and scnamat
tc lor Realistic OX·3QO shortwave re
ceiver. Will pay costs. Don Sylvain

WA3WOO. 6021 Rossmore Dr.,
Bethesda MD 208'4.

Wanted: Ar1 E lmer. Nea,esl " Crtl8s"
are r lQ8rd, Beaverton and Tualatin
OR. I'm most amtiOus to get my Novice
ticket and hod some good, used equip
ment. Toby Psdgett, PO Bo. 23582,
Tigard OR 97223.

I'm trying to make a 2m digital setup
oul of flea market cull s. Need schemat
ic and/or rnanuartcr Simpson Model B
marine reco. Computer Dev~ Tele
term 1030, and Ramtek 80258g. Will
pay copy COSI. but write first. Joel S .
Look WIKeR. 35 Goff Ave_Apt. 507.
Pawtuckef RI0286O.
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tec hnology. independent transmit level for
each radio port, random code generator ,
lith ium batte ry bac kup, R5-232 and TIL
se rial ports. standard 850 Hz RTIY shi ft,
socketed ICs . tune up comma nd, peripheral
110 port , automat ic ser ia l numbering , pro
g rammahle message memories, dual rad io
ports (each HF or VHF) , CW key paddle
j ack , speake r jack that let s yo u monitor CW
sideume. transmit and rece ive audio and
pac ket connect bell, new full y imergrated in
st ruction manual with Fast Stan™ section
and more in a 9 '1:z x 9 '1:z x I In inch cabinet.

...•
WJ lIIUI.lI--oof. OA1II OJoNTROU.ll'l

""~ _ n-.,. U Vf:. __

~•'-''''00

Sew Easy :\IaUI'! Persona l Mailbox
You gel MFrs new Ea~y MaiiOl Personal

Mailbox with soft- partitioned memory so you
and your ham budd ies can leave messages
for each other 24 ho urs a Jay.

J\. lu lt i· Gra;,.. Le vel FAX/SSTV Modem
You'll see tomorrow's news today when

you copy outstanding FAX news photos with
cr isp clear details, MFJ· J278 is the onlv
multi-mode with a built-in multi-gray hive!
modem. It lets you transmit fII l,1 receive
multi-gray level FAX/ SSTV pictures with
an appropriate terminal program.

•
MFJ-1278

MFJ gives you all 9 digital modes
and keeps on bringing you state-of-the-art advances
... while others offer you some digital modes using 3 year
old technologx'_,-

So 3 year old tec hnology at M FJ !
Usin~ Ihe latest advances, MFJ brings

you 9 exciting digital modes and keeps Oil

bring ing you stale-of-the-art ad va nces .
You gel tons of feat ures other multi

modes just do n' t ha ve .

Get 9 new ways of having fun
Don't settle for 3 year o ld techno logy.
C hoose the o nly multi-mode that gives you

the latest advances and all 9 modes,
Cod. 9 new ways of having fun today!

MFJ Packet Pictures
Transmit and receive high resolution EGA

and eGA color pictu res via packet rad io
with new MFJ picture passing software.

You can set up your own picture bulletin
board and exchange pictures wilh others -
even if you're no( there.

MFJ-1288, $9.95. works with virtually
any packet conlrolle r and IBM compeuble
computer, It' s included j Tt'I!' with MFJ- 1284
IBM slaner pack and MFJ-1292 Digitizer.

paint software 10 add graphics and lettering
-- a nd you can transmit it with included MFJ
picture passing software.

You can usc your digit ized snapshots in
any desk-top publishing program that uses
the popular PCX fermat. MFJ·1292 lei s you
capture pictures in VGA, EGA, CGA , Herc
ules o r Raw Data formals. Get yours today.

Nearest Dealer/Orders: 800-647-1800

MF.I
MFJ El\TERPRISES. INC.
Box 494 , Miss . State, MS 39762
16(1) 323-5869; TELEX: 53 4590
r AX: (601) 323-6551; Include sIh,

MFJ, , , making quolity aff ordable
MFJ-1274 gives you a high resolution
luning indicator -- and u ' s only $20 more.

New MFJ-1278T Turbo
with (ast 2400 baud modem

MFJ.l278T

'35995 ' fJ ..':':.. .:.
The new MFJ-1 278T Turbo gives you fast 2400 baud packet

- twiCe the baud rate of any other multi-mode. By communi
cating faster YOU'll reduce chances for error, lessen congest
ion and more efficiently utiliZe our ham frequencies. You'll also
get 12001300 baud for compatibility with older TNCs.

The 2400 baud modem is also available separately. Order
MFJ·2400, $79.95, for any MFJ and most other TNt s.

One FREE Upgrade!
W hen yo u buy your MFJ-1 278 today , you

don' t have to miss new modes and featu res
that come out tommorow.

W hy? Because your MFJ-1 278 co mes
with a co upon good fo r one free eprcm
upgrade exchange that' ll add new features.

Plus More .•.
Plu s you gel ... 32K RAM (not 16K).

fru AC power supply , Host mode that lets
MFJ·1278 serve as a KISS interface or
d umb modem. fast th roughput a nti-collision

MFJ Video Digitizer
Ht~ ·s Aimtt, 17tis
IIn~t~chtd pKtII~ _m
shot di~c1/, from II

VGA monuor, Wt
rJjgiJi~ Aimrt with II

ClllIICordtr, .UFJ-1191
" Pictllrt Ptrfut " "Mho
DigiJiur"nd IB.U
comptJlibh compllttr.

Create fasc inating digitized snapshots 10

transmit with your MFJ-1 278 of anything
you can point your camcorder at~

The new MFJ-1292 "Picture Perfect '
Video Digitizer connects your video
camera to your IBM co mpatible co mputer
so you can capture d igitized video
snapshots on disks.

You gel an easy-In- install plug-in card
for your computer, ha ndy contrast and
brightness control uni t and complete
software for only ... $ 199.95,

You ca n c reate your own QSL ca rd from
digitized snapshO(s by using drawing o r

MFJ.1274
'1590 •

MFJ.1270El

'1390
'•

•

•

20 LEI> Precision Tuning Indicator
I\U'J's uneq ualed tuning ind icator makes

il really easy to work HF packer . Unlike
others, you use it the same for all modes -
nOI d iffe rent for each mode. Just tune your
radio to center a single LED and you 're
precisely tuned in to within /0 H:. -- and il
shows you which way to tune'

MFJ Packet Radio

:\IFJ-1270B super done of TAPR's
TJ'IOC·2 g ives you more features than any
other packet controller -- for $139 .95

You ca n double your fun by operat ing
VHF and HF because you gel high per
formonce switchable VHF/HF modems.

You gel the Easy Mail™ Personal Mailbo x
with soft-parnuoned memo ry so you and
your ha m buddies can leave messages for
each other 24 hours a day.

In MFJ' s new WeFAX mode you can
print full-fledged weathe r maps to screen or
pr inter and save to disk using an IBM
compatible. C~64/ 128 o r Macimosh.

A new KISS inte rface leis you run TCP/IP.
They also come NET ROM companble .

You also gel 32K RA M and a free 110
VAC power supply (o r use 12 VOC) .

For dependahle HF packet tuning , the

CIRCl.E880f\lRU,()£RSl"""~::::'~'='=~=- -1



73 Review
by Bill Clarke WA4BLC

The Ten-Tec
OMNI-V
SO quiet you don 't know it 's running.

Ten-Tee, Inc .
Highway 411 East

Sevierville TN 37862
Phone: (615)453-7172

Price class: QMNI·V HF Transceiver 52245
Options: 961 Power Supply, $239;

301 Desktop Tuner, $89;
705 Desk Mike. SS9.

T en-Tee recently introduced a new rig un
like any of the imports . In fact , there's no

other rig like it on the markel . This rig, the

OMNI·V, is a super-perlorming, extremely qui
et , " ham bands only" HF transceiver.

The OMNI-V HF transceiver features mi
croprocessor control (through an R5-232 port
via computer. if desired). pU synthesizer with
c rystal mixed oscillator. and 25 memories.
The memory channel will hOld the frequency,
mode, and filter select ion. Optionat futers are
available to suil any need. It also has a voice
frequency announcer option and an internal
c loc k/calendar.

- .- . -• - , - I - ,

_.

•

Photo A. The OMNf-V, showing the front panel layout. Notice the large digital display and large
number of simple push-button controls.

PaCkaging Counts

The OMNI-V arrived in two boxes, one for
the transceiver and one for the optional Model
961 power supply. The boxes are built to pre
vent any chance of damage during shipping,
short of total crushing . Each unit wa s individu·
ally wrapped in plastic for further protection.
Atter unpacking the transceiver and the power
supply, I placed them on my desk to determine
their final posit ions.

The OMNI·V , compared to many of the im
ported transceivers I have used, is formidable
in size . But, unlike most imported transceivers
this size, it's not a desk-crusher because it has
an externat power supply (wi th a speaker on
its front panel). Not on ly does an exte rnal sup
ply save weight, it also saves on internal heat
bui tdup caused by built-in power supplies. A
large set of fins on the rear panel take care of
cool ing, There is no fan to make noise or need
replacement, but an external fan is recom
mended when running continuous full power
(AnY, etc .).

Front Panel

The OMNI·V's large dig ital display, con
sisting of blue fluorescent characters hail an
inch high, stands out. The second notable
feature is the fine receive audio (more on th is
later).

There are enough controls on the front pan
el to allow ta iloring of operatio n to suit nearty
any operator or circumstance . In tact, there
are sa controre on the front of the OMNI-V, and
a lew others on the rear panel: vox, SlDETONE,

MONITOA, and various inputs and outputs, such
as AUDIO, RnY, and XVTR. However, most con
trols are simple push-bultons.

Nothing is difficult or unusual about operat-

10 73AmaleurRadio . Apri l,199O

ing the OMNI-V. With the exception of the
memory section , an experienced ham can
"plug in and play" the radio right away . After
connecting the OMNI-V to the powe r supply
and to my antenna system, I turned it on and
tuned to my favorite portion of 75 meters.

Tuning In On the OMNI·V

The OMNI-V sent to me lor review had all
optio nal fillers installed, the voice frequency
annou ncer, and the optio nal remote tuning
knob. I sampled every feature of the OMNI-V
except Rny , for which I cu rrently have no
equipment .

See Photo A. You setect the band and con
trcltne memory from the keyboard on the right
side of the fron t panel. From a column of
switches di rectly to the lett o f the ma in tuning
knob, you select the mode. You control the
\/FO from the column of switches to the right of
the tuning knob, and select the filter from the
row of switches above the tuning dial ,

Receive and transmit variable controls, AGe,

attenuator , processor, and noise blanker are
all located on the left side of the front panel.

Aft er selecting the band and mode of opera
tion, you can quickly tune up/down with the
up/down buttons, at 10 kHz per push. FAST
tune selects a 30 kHz step.

The main tuning dial is large, has a hefty
smooth feel , and a linger-hOle. The digital
d isplay shows the current frequency down to
10 Hz . The 10 Hz digit can be disconcerting to
the uninitiated, as it only takes a slight move
ment of the tuning dial to move 10 or 20 Hz .

Selection of FAST tu ning increases the tuning
speed ol the dial.

Memory usage required a little study of the
operating manual , but once I learned, it was
fast and easy. You ca n switch from VFO A to VFO

B at the push of a button. Split operat ion is also
available at the push of a button. The VFO in
use is indicated on the disp lay. Scrolling with
the main tuning knob is a strong feature of the
memory system.

The selectable fil ters system is great. Using
the 2 .4 kHz filter as standard for SSB recep
tion gave excellent quality audio . When the
going got tough, switching to 1.8 kHz dealt
well with thick QRM. Using the 500 and 250
kHz fillers really got me into the weak ones on
CW. Selecting NARROW kicks in further filtering
at the 9 MHz level and gives you steeper skirts
on the passed signal.

For greater selectivity, you can add optional
filters at Ihe 9 MHz level 10 the exisling 2.4 kHz
filler. For example , you can install a second
2.4 kHz filter to give a total of 16 poles in this
section.

The metering circuit d isplays FWD (forward) ,
REF (reflected), Ie (final current draw), and
PAOC (processor) levels on a nicely back lit mul-
ti-scaled meter.

The BPFIFADE (bandpass filler) controls allow
the user to tailor bandpass act ion to suit
the situation. The amount of bandpass ac
tion is variable with a width of 35% of the
selected center frequency at - 6 dB points
(fro m manual).

PeT (paSSband tuning) performed as expect-



Fa< the best buys In town call:1
212·925·7000

Los Precios Mas Baj08 en Nueva York

WE SHIP WORLDWIDE!

Hy-Gain TQW8I"I
& Anlo:mtl8S, and......~".--J'OO.l FREE of.......,-

JRe-HRD-525,
JST100

HElL
EQUIPMENT
IN STOCK

IIX Towen<. Ant8l'lO'l8S.
MOIltIe RadIOmounlS

ke , n,

SHORTWAVE RECEIVERS

STOCKED

IJ,QMJ
JC.R71A, 751A,1St ,28IH,R-70c0,Rl ,Rn. Rl00
~765 , 275AJH ,3210A, 47~, 735, JC.901 ,~

228H, 1(;725, 1C-24OOA125OOA

--- . .- ~_.

:--: ' -', r , '"" \ -\ -

AMERITRON AUTHORIZED DEALER

PRIVATE PATCH V, Duplex 8200,
CS TOO

TUNERS STOCKED:
NYE MBV·A 3 Killowatt Tuner

CES,Slmple. Aulopal,h 501·50 Will Pa lcll
FM Transc:eivef To Your Talephona , Graal Fa<
Te lephona Calls From Mobile To 8as8, $Impla
r o Usa , SO--SO

I _....'" 'i •• ~·:-.--· l" - -- - --

Radios for Buslne..,
Gov'.,2-w.y,et<: .
Stocked A servlcad,
call tor IIraat priea. l

c ,a cmoes
Ama te " r Ra d iO COUl~l'

NewTEN·TEC
Co rsa if II ,PARAGON. IC:::'~~~~='
OMNI V ::

K.ntronlcs
KAM, KPC II,
Il;PC 2400, I<PC IV.

I· , -. ·t -. ;.... ...-. ..!!.. .-

TH-7SAT

~DRSI

ONY Safety
belts-in slock

AUTHORIZED

SONY:

1C-t1111U16 Moforolll
RMlluIP-100

ALINCO
OJ-SOOT, OR-110T

r--~O~R'5~7oo;;OT~"~I'~r"'O;;;.~, 1
I' ._
~~

STOCI<£D.

-~
~'u

N HAL
BALUNS LOW PASS FILTEAS

IN STOCK

DEALER
~TALFREOUENCY COUNTERS

OPTOELECTRONICS mod8l1300 HIA. 0- 13OOMHI
2210 H. 0-2200 MHz

Long.range Wifeless
Talephona for expo<! in$1oc~

KITTY SAYS: WE ARE NOWOPEN 7 DAYSA WEEK.
Saturday & Sunday 10 to S P.M.

Monday·Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's lor the best buys in town.

Computer Interlaces
Stocked: MFJ-1270B,
MFJ-1274, MFJ·1 224, AEA
PK-88, MFJ·1278T, PK-232 MB\tOTOROLA AUTHORIZED DEALER
WtFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER

AA 900 _ IteId S<;.wneI 100
, II . Co.t's 27-54. 103- I U ,
.tOt>--512. 1lOG-950 MHz

IlucIwig ANT. Proct.Icts 1C-32AT

NEL·TECH OVl{·tllO DigltllVolet Ktyer
FLUKE n.13,IS,17Mu~imet'"

EIMAC
3·500Z
5728 , 6JS6C
12B Y7A &
61468
BIRD ~ MIRAGE AMPLIFIERS

Wall meters & ~~,~ ''.~ ASTRQN POWER SUPPLIES
Element s ~ \ ' Belden Wire & Cable, Int 'l Wire
In Stock '; .. OPTO KEYERS STOCKED

"ETA"
KWHFMobile

Amplifier
Stocked

MARINE RA DIOS
ICOU 115. MS(;. 11100TY, 11800

AVIATION PORTABLE ICOM ...·20

GAG ELECTRONICS ART1,
Air Disk, SWL, Morse Coech

Prot.........

SoIder'''''t,_
«Watt,

17.

Alpha Delta I.....
Products
Stocked

SEE You April 111h
METAOPLEX (Speech). Ft. lee, NJ

AMPUFIERS
STOCKED:

RFCooICeCll'-...TESystemI

Panasonic

FT-767GX. FT·757GXII , FT·747GX.

KENWOOD FRG·8800, FT·736R. FRo.9600, FT·'ooo,
FT-4700RH, FT 212/712RH , FT·470

YAESU ICOM l ondmobdoH T'.
" NTf I9NAS j FT.23 IC2J3I4SAT ICOl..·ure. HIe. Vl00, U400
...·S. ,t.ES,c...sncr.", Hy-GMI. FH " -l111 .911 lC02ATI32AT ~~'~~

~_IQ"'. "'ETl. Mo*y_ FTC t903l1123 IC2I..aATI24AT UNIDE "l.Rll:GE"NCY.KN3.
l./I'btn.lIIODUllLOx. TON""" IC..A20IlJ16 .....-ICOIII U!!i. -. "'100
~,~ FTH-2OO6I7OO5 ...........T1ON ICOU A20HT.• TAD

TS«OSIAT. Fl-SOOO. TS-~ SlAT, TM 23 1A1 ,-
O IA. rU-2S7OAI5OA, 'm·751A, Keliwood
SeMce Repair, Tt.,l· 731 A. fS.71 1181 lA,

TH205AT. TH225A. TM-631A. 11.4·331.4.,
151405, TS68(lS, RZ· I . 15 ·79OA. 1595050,
TH-7SA, TH26/.(f;AT

r--------.

VoCom/MiragelAl inco
Tok yo Hy·Power/TE SYSTEMS
Ampl if ierS & SI8 ).. HT Gain
A ntennas IN STOCK

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNAS

MAIL ALL ORDERS TO:BARRY ELECTRONICS CORP., SI2 BROADWAY, NEW YORK CITY, NY IOOl2 1FOUR BLOCKS NORTH OF CANAL ST.)

N Y k Cit ' LARGEST STOCKING HAM DEALER
, ew or y. CO MPLETE REPAIR LAB ON PREMISES

UAQul S. Habla E.p8nol"
BARRY INTERNA TIONAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Mond~ y_F r>ll~y 9A M lo 630 P M Tnu. :s.cl" yIOll PM
s..lurd"~ & Sund" y 10 A M 10 5 P M (Free p" rk l"Of

IRT/lEX-" Spr ing sr. Station" , Subw.y. : BMT·
" Prince SI. stauce''. IN[)" 'F" Tralfl-Bwy StatiOn"
Bus: Broadway #610 SprIng 5 1. Palh-9th Sl./61h Ave.
Statton.

CO....ERCI ...L R"'PIOS
STOCKED: ICOM, MOI<><o
la, MAXO N, S landard ,
Vaasu. Wa ..~ m"noc~

P&I~>e$. bul__, Civil
Delanse, a le . Porlables,
mob i la . , bls a s . ra ·
PNMfS _.

All
SALES
FINAL

We Stock: AEA, AARL, A1inco , Amoco, Amentron, Antllf1n.a Specialists,
Asiatic, Aslron, B&K, B&W, Bencher, Bird , Bunernul, COE, CES, Cusheraft,
Daiwa. Eimac, Henry, Heil , Hustler, Hy-Gain, leom, KLM, Kanlronies, larsen,
MJF, J .W. Miller , Mirage, Nya, Palomar, RF Products, Saxton, Shure,
Tempo, Ten-Tee, TUBES, Yaesu, vmrcciex. Duplexera. RepealerS, Scan
ners, Radio Pubuceucns. Uniden , Kenwood, Mallon, RFC.

WE MOW STOCK CO....ERCI...L COM"uNIC...TIONS SYSTE"S

HAM DEAlER INQUIRE S INVITED PHONE IN YOURQAOER & BE REIM8URSEO

COMMERCIAL RADIOS .toelt.......,..Ice" on p ...ml__,

Amateur Radio Courses Given On Our Premises, Call
E.lllort Ord.rs Shlllllll.d Imm.dl.tel,. TELEX 12·'.'0

FAX: 212·925·7001
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ed, providing emphasized high or lows, and a
good means of control over received audio.
Receiver audio response can also be varied
by the TONEcontrol, although I found it to have
only minimal effect.

There is no RIT (offset tuning) control. How
ever , by using the alternate VFO(in split mode),
you can effect a means of offset control.

General Specifications
Frequency Range

Control

Resolution
Display
Stability
Accuracy
Power requiremen ts

Construction

Dimensions
Weight

Tranamltter
Modes
DC Power Input

RF Power Output
Microphone
TIR Switching
CW Sidetone
SSB Generation
Carrier Suppression
Unwanted Sideband Suppression
Spurious Output
TX Antenna Output
Meter

CWOffset
FSK Shift
SSB Monitor

Receiver
Modes
Sensitivity

Select ivity

Allenuator
IF Frequencies

RX Antenna Input
Image Rejection
IF Rejection
Noise Blanker
S·Meter
Dynamic Range
arc Order ICP
Squelch Sensit ivity
Passband Tuning
Audio Output
Notch Filter

AudiO Bandpass Fil ter

Tone Control

Although slightly different in operation from
the RIT I am familiar with, it proved simple and
effective.

AGC is selectable from the front panel. Being
able to turn off the AGC when the noise of man
(CA M) is strong, allowed adequate reception
by manual control of AF and RF gain .

The NOTCH filter is very effective with its 50

The Ten·Tee OMNI·V

160-10 meters in twelve 500 kH~ segments
30 kHz over-shoot on band ends
Microprocessor controlled digital PLL synthesizer with

crystal mixer Oscillator
10 Hz
7-digit fluorescent
1 PPM per degree C at 29.999 MHz (worst case)
± 100 Hz at25 degrees C
RX 1.5A(13.8VDC)
TX 20 A (13.8 VDC)
Aluminum chassis, extruded front panel
G·l0 Epoxy PCBs
5.75 x 14.75 x 17 inches (HWD)
161bs .

USB, LSB, CW, RnY (FSK & AFSK), FM (optional)
Max 200W at 14 VDC CW, SSB, FM.
100% duty cycle for max 20 minutes
(continuous w/auxiliary air cooling heatsink)
25-100 W adjustable w/front panel control
tcw-z (5 mV at - 62 dB)
SSB VOx/PIT, CW Fast/Slow aSK
Adjustable tone/volume
9 MHz 8 pole XTAL filter w/balanced modulator
60 dB typical
60 dB typical atl.5 kHz tone
> 45 dB below peak power output
500 unbalanced
Switchable forward power
SWR
COllector current
Audio processing level
6OOH,
170 Hz
Jack output

USB, LSB, CW, FSKIAFSK, FM (optional)
SSBICWIRITV 0.1511V at 10 dB SIN @2.4kHz
FM 0.30 microvolt at 12 dB SINAD @15kHz
SSB Std 2.40 kHz at - 6 dB, 3.36 kHz at ~60 dB
SSB Opt 1.80 kHz at - 6 ee. 2.90 kHz at ~ 60 dB
CW Opt 0.50 kHz at - 6 dB, 1.40 kHz at - 60 dB
CW Opt 0.25 kHz at -6 dB, 0.85 kHz at - 60 dB
FM Opt 15 kHz at - 6 dB, 30 kHz at - 60 dB
Approx. 20 dB
te-s.o MHz
2nd-6.3 MHz (FM 455 kHz)
500
> 60 dB
> 60 dB
On/Off adjustable width
50 I1V at 59
97 dB typical
+12dBm

< 0 6 11V
± 1.2 kHz
1.5 W at80 with < 2% distortion
25D-2.2kHz
50 dB notch typical
4 pole
Variable center frequency 220-1 .7 kHz
35% bandwidth at - 6dB
Variable fader
Variable 15 dB ronon at5 kHz

dB depth, but like all other current production
ham transceivers, it's sensitive to operate. I
much prefer my Oatong Automatic Notch Fil
ter for removing carriers and heterodynes. I
really would like to see the manufacturers pick
up on automatic notch filters.

QSK . . .

Here is where Ten-Tee shines. If you have
never operated CW with full break-in, you
must sit down and try it with the OMNI-V. You
can clearly hear between the characters you
send. No more throwing the TRANS switch and
leaving it on until you go K. A real class
feature.

The side tone is completely adjustable on
the rear panel for pitch and level.

The speech processor passed the acid test
of local and OX operation. I found it unobjec
tionable on local 75 and 40 meter operation,
yet very effect ive, and it really punched out for
OX and weak 10 meter working. All in all, the
unsolicited audio reports I received were good
to excellent. No one said, " Turn the processor
off! "

The RF output control operates seperately
from the MIKE gain control, and allows you to
change your actual output power. This is per
fect for controlling RF input to an amplifier.

On the rear pane l is a MONITOR LEVEL pot that
allows you to hear your own signal through the
receiver's audio section. This is for setting
speech processors and other audio controls
for the transmilled voice signal. Headphones
are required to prevent audio feedbac k.

The OMNI-V is current limited at 20 am
peres. This prevents the final transistors from
being damaged when the antenna system is
not matched.

The clock/calendar feature is nice, although
I had little use for it, as I have a wall clock in my
station.

An external PTT jack on the rear panel pro
vides for foot (or other) switches.

The operating manual is very complete,
with a theory of operation, operating instruc
tions, and circuit diagrams.

Looking inside the Ten-Tee will be a sur
prise 10 most modern transceiver users. There
is space inside to work and move around. The
boards are mounted apart, and plug-in wiring
harnesses are used for interconnections.
There is no crowding of components on the
boards.

Receiver Audio Quality

Overall, the OMNI·V does extremely well
with its receive audio. The internal speaker is
more than adequate for most uses, and the
optional power supply with its bui lt-in speaker
is even better. SSB signa ls seem to have a
certain " audio presence" lacking in most of
the other rigs on the market. This high quality
audio was even more emphasized when I feed
the OM NI-V's output to my station audio
system.

I am a heavy user of 75 meters during the
night hours, and as such I must live with the
summer static level s. The OMNI-V hears
through this junk better than any receiver I
have ever operated. I tried duplicating this
reception with my other rigs, using various
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's TUNING PERFECTION
300W AND 3 kW TUNERS

F
or luning perfection . d lOOSC AEA"s AT-300 3(0 wall or
AT·3000 .3 "'W antenna tu ners. Quality and exception
al engineering arc built-in for maximum performance.

Eas~" Operation. The built-in front panel antenna
switch allow.. you to easily select two unbalanced
(coax-fed ) antennas. a dummy load or a balanced an
tenna . Roth the AT-3fH] and AT-3000 are easy to usc.

Peak Reading :\-teter. The AT-30CK) features a
peak and average reading cross-needle meier which
shows forward power. reflected power and SWR .
High and low power is selected from the front panel to
select the proper range for the SWR meter. Minimal
SWR is achieved by inductors with 18 (AT-3001 and
~O (AT-.'O(X» taps created by AEA's exclusive patent
pending CAM switch design for accurate luning.
AEA\ tuners also tunc a wider range of antenna im
pedances. There arc limitless possibi litie s to create the
best match.

Larger Size. Why arc the AT-300 and AT-30(XJ so
large" Because it improves the ind uctors ' Q (q uality)
factor for high effic iency. High Q means lo w insertion
loss which guaran tee s thai maximum power is deliver
cd to the antenna. Tests with some rolle r coil ante nna
tuners show inse rt ion loss as high as 20dB on some
amateur freq uenc ies . Don 't be foo led into believing
that a low S WR is the key reason fo r using an antenna
tuner! The primary reason is for maximum power
tran sfer from the transmitter to the antenna. An SW R
of 1.5 10 I or belief is usually all that is nece ssary to

"ma ke the tra nsmitter happy."
Remember that you can gel 1
to I SWR with j ust a dumm y
load. AEA\ two coi l design
al so provides harmonic rcduc
tion . maximum power tra nsfe r
and a wider range of im
pedance matches .

300 or 3,000 Watts. The
AT-300 wall cont inuous duty cycle tuner has been tested at
I kW with a 50 ohm load. so you can rest assured that
there 's no problem operating the AT·300 at 300 walls.
And the AT-3000 is rated at 3 kW. AEA stands behind its
specific a tions .

Sec the AT-JOO and AT·3000 antenna tuners at your
local AEA dealer. Get the most from your transceiver and
antenna. and tunc into top perforruauce and reliability.

AEA Brings You A Better Experience.
Advanced Electronic Applications, Inc.

2006-196th St. SoN/P.O. Box 2160
Lynnwood. WA 98036

206-775-7373

Prices and scecncotcos SA.Jb;eCt to change without notice Of oblgotiOn.
DeoIer inquiries in'lited. Copyright 1989.
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YAESU ICOM TEN-TEC

.'';' . - •.•...~,.•. ~ .
FT-757 GX·II

FT·767GX; FT·747GX; FT·736R; Handtlelds
for 2M, 220, &44nMhz; Mobi le rigs ;
Oualbanders; and other Yaesu equipment.&
accessories. Call!

IC·735
160-1OM, Genef.tCo",~~. Du-l VFO
& 12 Memory C"-""'tIs. OSK. ComPl'd

ICOM has a great line 01eq uipment - f rom HF to
UHF: Mobile and base rig s, receivers - HF to UHF,
handhelds , and eeeesscnes. call us lor ICOM.

OMNIV

OTHER TEN-TEC PRODUCTS:
Model 561 Corsair II
Model 585 Paragon
Model 425 Tllan Linear Amplll lef
Model 420 Hercules Solid Stale HF Amplll....
Model 238 Antenna Tuner

•

--. ~ -;;;- -::"-"
I '. • • -

.. . ' ..-' + -

PK-232

AT-300 TUNER

AMERITRON AL-BOA

Morse, Baudo! ASCII. AMTOR
Pac~"t, F"CS>ITI...., & NaY1".

ISOPOLE5 & F5TV

I

rf concepts

HEATH

969C TUNER
Complete MFJ inventory!

ACCESSORIES
MFJ ~

9913 low loss ....$0 49ft. RGaX (9258) ,......$0.24"
RG·2 13-'U (8267) SO.49,ft. AG-l1 A. U (6261)$0 45ift
RG·S·U (6237) ....$0.39 11. RG-58A.'U (82591$0 1911
RG-81U (62 14) ..$0 43-ft. AG·59'U (6241) ..$0.20.'"

AG-214.. U (6268)....... ._.._._ .. $29911

58-1000 linear Kit
SA-2060 Tuner Kit HT's
Packet Gear HW-9 QRP Rig

Twin Band Mobile Xcvrs

Call us to order HEATH gear.

WIRE & CABLE
BELDEN COAX: (When you want the best)

NYE VIKING M8V-A

TELEX/hy-gain
Crank-up towers: 37 -70'
TH7DXS, 7-el, mbarder
TH5 Mk2: s-etneancer
E~pklrer- t 4 tribander
Discoverer: 40 MeIer beams
2056AS: s-et 20 M. beam
2048AS: e-et 20 M. beam
1558AS: s-et 15 M. beam
1058AS: s-et 10 M. beam
18HTS: 80-10 M. veneer
18ATViW8S: 80-10 M. vencat
V2$. V3S: & V4S
215-DX. 15 et 144 MHz beam
7031·DX. 31 el. 432 MHz beam
648S & 668S: 6 MeIer beams
OSCAR Link Antennas

Com ptele inyenlory. Call lor prices.

ROHN TOWERS:
~ELF-SUPPORTING

(6 sq. ft. model)
BX64 64 ft $4 99

(10 sq. ft. models)
H8X40 40 It $289
HBX48 48 ft $374
HBX56 56 ft ,$489

(18 sq. ft. models)
HDBX40 40 It. _ $349
HD8X48 48 ft $464

{Ratings based on 10 tt . boom.)

.GUYED TOWER SECTIQ/§
25G. 45G. 55G & accesscnes

Call for current prices.

New! 7 It. UPS shippable 25G
sections

FOLD-OVER TOWER~

Call for current prices.

BUTTERNUT
HF6VX Verbcal. 80· tOM.
HF2V Vertical, 80 & 401.4
HF58 Compact beam. 2O·10M
We haye all Butternut accessories.

DIAMOND
D--200 lOur best sellIng dual band

antenna IOf 2M & 440MHz)

KLM
KT34A , $409,00
KT34XA " ,,599,OO

HF Monobanders, VHF, UHF, & OSCAR
antennas In stock,

ALPHA·DELTA
OX-A Sloper , ,..,.., $46,95
DX-CC ..,..,.., ,..,.., ,79,95
DX·DD, , ,65,95

HUSTLER
68TV 80-10 mtr verncar $1 39,95
58TV 80·10 mtr vertical 124 95
G6·144B 2 mtr base antenna 89 95
G7·144 zenroase eotenna .124 95

Complele mobile systems.

CUSHCRAFT
A3S Tnbander
A4S TnbanOel
RS (10. 12, 15,17.20) Special!
APe (80· to vetcen
AVS (80· 10 vertcen
A50·5 s -et 6M beam
617-68 6 Mlr "Boorne"
ARX·2B RIngo Ranger II
A147·1l 11 ·eI 146·148M Hz
215WB ts-er wide band 2M
32· 19 t s-er 2M beam
4218Xl 18·e12M Boomer
4246 24 a!. 432 MHz
AOP-l OSCAR pack
Call lor price s on the llIl1.lm nnet

ANTENNAS & TOWERS

ASTRON POWER SUPPLIES
R5-4A ..., ..,$ 3995
RS-2OA .. 8895
R5-2OM 10995
VS-2OM 12495

R5-7A $ 49 95
R5-35A 13995

R5-35M 159 95
VS-35M , 174,95

R$.12A, .s 69,95
R5-SOA 199,95
R5-SOM, .219,95
VS-SOM 232.95

Personal checks verified with
Telecheck

Press SlJbtect to change WIthout rcuce
Shoppong additional e~cepl as noted
RellJms scoect to 15% restockong fee.

VISA Mastercard ORDER TOLL FREE

1-800-233-2482
Shipping info.. Technical , Inside Mmnesota. & OX

218-765·3254
FAX : 218-765-3306

rfenterprises
HCR Box 43

Merrifield, MN 56465

More than a source ......a solution.
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JUN'I...,
c...
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"."
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"",...
"."
"."
c,.. ,
Can
c.. ,

"""."
"."
"."

"."
"."
"."
Cali S...,
"."
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""

SALE
$341.15
$241.15

Lilt
sssss

3149.95
.~."..-~_...

"'''ess...
'"u,
~

« 9l1!;

"'''

." ..s
~"24W95
9009 95
469 .95

1999 .95
'059 ,95
669.95

- "
~"
~"

~"
' 280,00

~"
499.00
sae cc
6'0,00
351.00

="
:z1-+~~ 516.00

SPECIAL LIST
IC-1ZAr 1.2 GHz NT
IC·2AT 2m NT

[f il!ICOMI
1C·78' ~DelUXI HF Rig
1C-7M Gen. CYg XC\'!"
1C-73S Gen . CYg xc....
!C-7$lA Gfn. CYg XC>'!'
1C--Il70002S-, 300 IIItU Rev<
1C--Il7lA '00 kHz-30 101Hz _
IC-22MJH FM ...-~~
1C-28AIH Fill...-2SwI4.5w
IC-2GAT 2m ."., HT
lC·goI s..Band Mobo'"
IC-3S.o.T220 MHz
IC-<!S.o.T2M
IC-4S .o.T
IC-«&A FM...- 2500
IC-4GAT "- &ow HT
IC-32AT2Int7Ilcm HT

KENWOOD

3919 Sepulveda Blvd,
Culver City, CA 90230

213-390-8003

TS9"OSO__

RZ"W_ od Aao
fS-9.IOS/.o.TGfn. C"lllxc....
rg.loOOSGen. CYgX
TM-M"'T 2 m-7Ocm 1.2 0HZ
TS·79OA 2 m--7Ocm ' ,20HZ
TS·71I.o. AlI Mode aa.. 25w
TR·~ \ .o. ""MocIoo~25",

rn·21SAlmHT Ha, . ....
lM--2!>AT Sw Pod<. HT NEW
TM-70 I.o. 2Int7Ilcm ...-

FT·1$7 (lX Goon. CYg XcYI'
FT·757 ax IIGen. C"'llllC\'!"
FL·7000 1Sn'>-l!lOm "'MP
FT·212RH NEW 2m 45w
FT-7 ' 2RH 7Dcm 35",
FT·29(lR AiModiPon_
FT..z3 RITT loin HT
FT·73l5R. .... ......
FT-470 2Int7Ilcm tfT

~_"' _ _ 1I _ _I

.......... _ _ .cw- .._"'.- " ...., _ ..,, "' .....-.... _ _ _..,---_.- " _- ..,.".,__~,...,. . ~!'.O_'""l..=' :::-.:.::,-..,';".....:....::..... ....=-.' ,.._.." _"r.... ...__. .. ,0-_--_...- ..a __ . _ - I ~ "'~" ~..__ . - - I ~ "- ...._ __ I • 1_......--.-.._--- .._
'M n. u ... ..,• ..r"":"~~c'\~ ........

HI-PERFORMANCE DIPOLES
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Warranty Service

Normally, I wouldn't include warranty infor
mation about a new piece of equipment, but
just read this quote from the Ten-tee warranty
page:

WE ENCOURAGE SELF HELP. Taking the
covers off does not void the warranty. In many
cases our customer service technicians. with
your help, can identify a faulty circuit board or
part. When appropriate, we will send you a
replacement board which you can change.
This will be shipped on a 30 day memo billing.
and when the defective board is returned, we
will issue a credit.

Having been in the service end of ham radio
lor a very long time, I can state emphatically
that you will get no similar service from any
other manufacturer of ham equipment.

The Secret of Silence

'reo-tee has been extremely careful in de
signing the interact ion of the crystal oscillator
and LO mixer. Phase noise in the OMNI-V
depends entirely upon the design of the
5 .0-5.5 MHz synthesizer. In practice, the syn
thesizer is actually two loops operating at
200-220 MHz, tuning in 400 Hz steps. and
divided by 40 to produce the necessary
5.D-5.5 MHz output. The division by a factorol
40 reduces the output frequency; but more
importantly, it reduces the phase noise and
spurious levels by a factor of 32 dB. That is,
n's 32 dB quieter than a normal eu -tvce
circuit.

The synthesizer's output signal of 5.0- 5.5
MHz is then mixed with the output from the
crystal oscillator and filte red through a band
pass lilter, amplified , and then filtered through
a 9 MHz notch fitter. Crystal and filter selection
is microprocessor based.

The receiver is inherently quiet due to the
eu-beeec VFO and use of crystal oscillator
mixing circui ts, versus the typical PLL-only cir
cui try found in most current HF receivers!
transceivers. By employing crystal osci llators
and mixing circuits for band selection, a large
percentage of internally generated noise is
eliminated.

Crystal mixing circuits are limited in band
width to the excursions allowed by the VFQ. In
this particular case, the standard VFQ output of
5-5.5 MHz is derived from a eu, circuit and
mixed with various crystal oscillators to arrive
at specific bands. Each band is limited to a
500 kHz width. Band selection and switching
entre desired oscillator and mixer circuits are
done by microprocessor controlled circuitry.

Because of this care in design, the OMNI-V
is a real performer with some of the finest
receive aud io I have ever heard on any ham
equ ipment. 1iII

CIRCLE .9 ON READER SERVICE CAIl1)

speakers and fitters. I was not successful. The
OMNIN does not hear static crashes well , and
that's fine with me.

t asked other operators to listen to the re
ceiver, then asked them what they liked about
it . Each mentioned the "presence" of the re
ceived signals and the general lack of D RN.

To compare the OMNI-V to a typical PU.

based transceiver, I used my ICOM 1C-751A.1
found that on the ICOM, a typical 59 + 10 dB
signal on 75 meters could be difficult, or at
least uncomfortable to copy , when the static
crashes were rolling in at 15 to 20 over 59 .
Switching to the OMNJ-V and listening to the
same 59 + 10 dB signal, the static crashes
were reduced to below the 10dB level and the
copy was significantly improved.

This silent effect is quite similar to switching
from a eu-based transceive r to an older lube
type rig , such as a Collins or Drake, under the
same noise condit ions . Unfortunately, the lat 
ter rigs offer none of the niceties of solid state
microprocessor based operation.

Praises-What 1Like the Most

1. I cannot say enough about the quality 01
the receiver audio. II is absolutely excellent.

2. The large digital display is very easy on
the eyes; you can read it from across the
room.

3. The voice frequency announcer eases
operation for the visually impaired.

4 . Ten.Tec has provided a reat relay for con
troUing li near ampli fiers (inc lUd ing older
ones).

5. Memory RAM and the microprocessor
operating system do not require a backup bat
tery (the clOCk/calendar does). This feature
can be very important . For example , my tCOM
751A must have the microprocessor repro
grammed if the lithium backup battery fails.

6. The OMNI-V is a CW operator's dream.

Yawns-OK

1. The clOCk beeps at 16 minutes past the
hour to rem ind the operator thai WWV propa
gation information is be ing sent on 10 MHz. I
personally fou nd th is to be annoying . but
someone else may find it a valuable reminder.

2. The TONE contro l lacks authority .
3. The clock/calendar feature is not neces

sary.

Boos

1. An 5-5 bird ie breathes fire at 21.330 MHz
(factory aware of th is prOblem).

2. The VFO tuning knob needs a dial lock.
3. There are no provisions for AM operation

(nol a problem for most operators).
4 . The plastic base of the desk mike is too

light in weight.

CIRCLE 212 Ofl READER SERYICE C",RD
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There are no "average" hams!

Photo C. Last Christmas, Arthur
Tan AB4RL-yet another hand
some young ham, took a break
from DXing long enough to open
his presents.

Ham Son Hooks Dad
Arthur Tan AB4RL, Extra Class

amateur radio operator, became
interested in radio after joining the
Boy Scouts . He was fortunate to
have Don Williams AB410 as his
scoutmaster.

Arthur and his father, Peter
Tan, enjoy going to hamlests and
getting " .. . lost in a sea of coios
sallraternity." And what eces his
dad hear the most about from
AB4Al? OX! He talks about coun
tries his dad has never heard of
before . " Contests are a killer
around here," Peter Tan writes.
" I hear Morse code at the oddest
hours of the morning. t think I'm
dreaming, but then t realize it's my
son chasing another new coun-
t "ry ...

Arthur shares his interest and
enthusiasm with anyone who wil l
listen, including his father. Ap
parently he's succeeded with
the latter; Peter Tan writes, "We
are in the process of getting a
tower and beam up. I think that
will be fun ." Arthur has also taken
part in teaching at the local
community school , and in the
fall of 1989, Arthur was involved
in the area Field Day at the IBM
Radio Club and SFDXA N4Tl
operation.

Besides radio, Arthur is inter
ested in tennis, music, and com
puter programming. He plays the
piano, violin, and trombone.

Here are some parting words
from Peter Tan to inspire all young
hams who hope to hook Mom or
Dad : "I must admit that ham radio
has made me, my family, and
most of all my son a better per
son."

(SUbmitted by Peter C. Tan,
ham-ta-be.)
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During Hurricane Chantal, Kevin
helped with emergency com
municat ions. Recently , he has.
been assistant teacher in a Novice
class .

Almost every Saturday evening
for the past two years, Kevin,
sometimes with friends and family
(both his parents are hams), enjoy
OSOs with serge RA9YK, len,
and other friends in Barnaul ,
Siberia. These talks have led to an
exchange of informat ion, pic
tures, books, nags, and most im
portant, friendship. By the time
you read this, Kevin and his family
will probably have visited their
friends in the Soviet Union, as
t he ir tr ip was schedu le d for
March .

(SUbmitted by Jim Heil KBSA WN
and Bob Biekert KASGLX, editors
ofCLAAC Chronicles.)

Detroit area last summer, Sieve
(ex-N2IYA) was a familiar voice on
the repeaters around Buffalo, par
ticularly on the traffic nets. His
proficiency as a traffic handler re
ceived recognition in the spring of
1989 when he was appointed an
ARRl Official Relay Station. At
that time he was a seventh-grade
student in East Amherst, New
York.

Not one to be content with chat
ting on the repeaters and DXing
on 10 and 20 meters, Steve is cur
rentty studying for Federal Emer
gency Management Agency cert i
fication so he can get involved
with RACES activity.

Currently, he 's helping a neigh
borhood fourth-grader study lor
his Novice ticket.

(Submitted by Jack Mindy
KFBCY.)

Photo A. Tom Comstock shaking hands with Kevin Biekert KB5AQV,
with Alan Cross standing by. Along with a plaqU8, the Hiram Percy
Maxim Memorial Award included a check for $1,000.

There 's No
Stopping This One

Thirteen isn 't an unlucky num
ber for Steve Mindy KFBCP. Thir
teen months after passing the
tests lor his Novice license, Steve
earned his Extra-on his 13th
birthday.

Belore his family moved to the

Photo B. Steve Mindy KF8CP, a
handsome young ham, is study
ing for FEMA certification.

Number 7 onyour Feeclbaek e 8rd

HAM PROFILES

Award·Wlnning Ham
Kevin Biekert KB5AQV, a se

nior at Clear Lake High School in
Houston, Texas, received his first
amateur radio operator's license
when he was 15, and less than two
years later, he earned his Extra. A
wall ful l of certificates won in con
tests and special events testifies
to Kevin 's enthusiasm.

In November 1989 at the
HamVent ion in Houston, the
ARRl presented Kevin with the
Hiram Percy MalC im Memorial
Award . This award is given annu
ally to a ham under the age of 21
who best exemplifies the ideals of
amateur radio: service, communi 
cation, and experimentat ion.

Kevin helped establish the
Clear Lake Amateur Radio Club
(CLARCl, which has grown from
seven to over 150 memb ers .
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In our continuing effort to present
the besl in amateur radio teanrres
and columns. we recognize the
need 10 go directly to the source
you. the reader. Articles and
columns are assigned feedback
numbers, which appear on each
article/column and are also listed
here. These numbers correspond
to those on the feedback card op
posite this page. On the card,•
please check the box which hon-
estly represents your opinion 01
each article or column.

Do we really read the feedback
cards? You bet! The results are
tabulated each month, and the edi
tors take a good, hard look at what
you ec eoeecn't like. To show our
appreciation, we draw one feed
back card each month and award
the lucky winner a tree one-year
subscription (or extension) 10 73.

To save on postage. why nOI fil1
oul the Product Report card and
the Feedback card and pullhern in
anenvelope? Toss in adamningor
praising letter to the editor while
you're at it You can also enter
your QSL in our QSL of the Month
contest. All for the low, low price of
25 cents!
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lOGHzFuD
Easy way to get on the 3cm band.

by C.L. Houghton WB61GP

Kelly N6fZW operaung the W60 Yl Polaplexer and 10 GH:. SSB
transc~i\'t' rfrom th~ top of Mt. S(J/~daJ in California , while several
other members of the San Diego Microwave Group look on . The
transceiver drives a lOW traveling wave tuhe (TWlJ amplifier.
They made a {'ontact over a 174 mile path, to a receiving system on
Mr, Pinos. /Photo by author./

W ant a cheap and easy way to get on 10
GHz? Th is 30 MHz IF strip and mod

ulator allows you to put togethe r a very inex
pensive sys tem for 3 em operatio n. Combine
this transceiver with a Gunn oscillator and a
Polaplcxer mount attached to a small dish
antenna, and you arc ready to go! (See the
October 1987 issue of 73 Magazine to learn
how 10 bu ild the Polaplexer mccnt. j

Overvtew

Let 's lock at what is required fo r a com
plete system operating on 10 GHz. The Octo
ber article describes the Polaplcxcr detector
and ci rcular waveguide to which is coupled a
Gunn oscillator. I used the Sol fan alann type
available from many burglar alann compa
nies.IEd. note: Solfan , now-defunct, a/so had
a broad line of passive infrared detectors
used in intrusion detectors and as actuators
for door openers. Don 't Iry to convert an
infrared detector using these techniques.]
Being inexpensive . it is not varactor con
trolled . Addi ng just a power supply modula
tor and IF amplifier operating at our IF of 30
MHz complete the package! Figu re 1 is a
block diagram of the complete 10 G Hz sys
tem.

Transmitter Circuitry
The transmitter consists of a sin

gle Gun n oscillator uni t. Many d if
ferent types exist. The best known
unit is made by Solfan . and it can be
found throughout the US and
Canada .

The output power of an unrnodi
fled Gunn oscillator cavity runs
about 10 mW . (I recently modified
these cavities with high power Gunn
diodes that have a power output o f
about 100 mW. I will make these
availab le soon .) The Gunn oscilla
tor is supplied with about 10 VDC
(positive for the Solfan) from a vari
able voltage regulator. Th is regula
tor is modulated by a single CA4
3130 op-amp serving a microphone
amplifier. (The LM-386 and CA
3130 arc available fro m Jamcco .)

Now see Figure 2. The output o f
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the m icrophone amplifier is capacitively cou
pled through a deviation control (va riable
resistor) to the voltage-adjust terminal of the
po wer supply regulator. A small variat ion in
aud io voltage on this adjust terminal varies
the voltage of the power supply whic h in rurn
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Figure I. Block diagram of the complete 10
GH::. ~.1t~'".

varies the operat ing freq uency of the Gunn
oscillator . providi ng FM . An option on the
PC board allows use of Gunn oscillators that
have varactor frequency control,

Receiver Circuitry

Figure 3 shows the WA6EXV 30 MHz
40673 FET preamp. T he outpu t of the
Po lap le xe r detecto r diode ( M AlCOM
I N23WE) is coupled to the input of the single
chip receiver syste m. operating at 30 MHz .
For first-time operat ion. the detector and re
ceive r can be co nnec ted togethe r. You can
improve operation. however, by adding an IF
preamplifier betwee n the detector diode and
the 30 M Hz IF amplifier-receiver. I tried
several types of preamplifiers and use eithe r a
U-310 grounded gate FET or a 40673 FET.
Whe n the full system was tested on a noise
meter at 10 GHz, the system noise figu re was
about 12 to 14 dB.

The heart o f the IF amplifier is a Signetics
TDA-7000 sing le-chip receiver. This chip
has an input sensit ivity of 5 microvolts for
full quieting and is capable of operation di
rectly to about 120 M Hz. I am really im
pressed with this chip in that it operates with

very few external components and
docs its job so well . It's hard to
believe that this one chip converts
the 30 MHz IF sig nal direct to head
set level aud io . T his unit is an im
pro ved ve rsion of my o riginal re
ceiver IF amplifier that appeared in
73 Magazine in October 1986. 0p
eration of the unit was quite good
and provided the vehicle to easy
co nstruct ion and operation on the 10
GHz · ' X ' · band or other microwave
frequencies.

This art icle updates the original
unit and adds several unique fea
tures. Before. when operating the IF
amplifier with several stations on 10
G Hz, there was no easy way to off
set the 3;0 M Hz IF strip to allow for
incremental tun ing. Th is was need
ed , however. to kee p the Gunn
transmitte rs on frequency and com
pensate for small frequency erro rs
in the receiver IF amplifier. This



Figure 3. (a) Schematic, (b} PCBfi,i! diag ram, and (c) pans placementfo r the 30 MHz preamp.
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PC Hoard Assem hly

I usua lly install the resisto rs first to get the
lay of components on the PC board . Once a
few pans have been placed on the board, the
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PC Descr ipnon

In addit ion to the IF 30 M Hz rece iver. the
printed circuit hoard contains a small audio
amplifier, S-meter c ircuit ry , and a micro
pho ne amp (see Figure 4 b). This makes for a
c rowded PC board . Add itional ly. there are
the power supply regulato r chips for the 5
VOII. 10 volt . and Gunn diode supplies. The
circuit board is double-sided : the lop foil acts
as a grou nd plane . the bottom foil is the actual
c ircuit . I prepared the printed circuit board by
first d ri ll ing a ll holes that do not requi re
grou nding 10 the top ground fo il surface. (I
used a #65 bit . about 0 .035 inch. Drill bits
costing about SOC are available from model
trai n (HO) hobby stcres .)

After d ri lling all hol es that are not 10 be
grounded. I reamed out the top ground foi l
with a larger drill , 3/ 16~ or so. g iving a
clearance around the component leads when
inserted on the board . Once the reaming for
the non-g roundi ng holes was completed, I
dri lled the remaining holes. These were not
reamcd out allowing the grounding leads to
be soldered to the top and bottom foils . This
gives the very shan low inductance ground
leads , making for very stable opera tion.

complete basic system with operation to over
100 MHz . By selecting various va lues for a
few com po ne nts. the bandwidth ca n be
changed from 4 .5 kHz to about 75 kH z . The
un it as shown in the schematic (Figure 4a) is
set up for 25 kH z bandwid th. Table 1 shows
the compone nt values for d iffe re nt hand
widths .

e

•

Reliahilil )"

Of over 100 un its locally home-brewed .
fewer than 5% failed . Only two had defect ive
ICs; most of the other failures we re simple
oversights in building.

There is a lways one unit that defies gravity .
Such a un it was shipped to me for repair afte r
I could not isolate the trouble over the tele
phone. It drove me nuts ! I replaced quite a
few suspicious components. incl ud ing rne
TDA chip, and it st ill did no! work. All
voltages seemed proper. but the chip just
would nOI function at RF. In desperation . I
used the chip in another receiver board . This
proved the chip good . so the trouble was on
the board. O n detailed inspect ion. I fou nd
that the un it had been put together with acid
core solder. This is a paramount no -no! It
looked good hut had high leakage all over the
board . Afte r giving the board a complete
cleaning . resoldenng with rosi n solder. and
deg reasing with lacquer thinner. it per
formed quite well.
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was due to the 30 MH z IF nol being exactly
centered on 30 MHz o n all units . Without it.
you would continually adjust your Gunn' s
voltagc slightly 10 improve recept ion clarity
and both stat ions would soon " walk" each
othe r out o f sight . in continually adjust ing
frequency 10 make up for this d ifference . To
compensate for thi s. a varactor diode was
installed on the oscillator coil of the IF ampli
fi er and adjusted by a pol on the fro nt panel to
change the IF frequency for a RIT o ffset.
T his allowed fine frequency netti ng of both
statio ns and removed one d rift problem from
thi s transceiver 's operation.

Users also soon hegin to want a smalle r PC
board to make a mo re compact system. Addi
tionally , there was no provisio n for making
the unit adaptable to the very fine MAlCOM
Gunnplcxers avai lable from M icrowave As
sociatcs. In th is updated version. I wanted to
make th is unit useful for home-brew con
struction. Afte r all . the mai n obj ect is to have
a 101 of fun operating a home-constructed .
inexpensive 10 G Hz transce iver.

The Signcrics T DA -7000 chi p is really
very simple . All that is required to put the
chip into operation is setting the osci llator
coi l to the desired frequency . The low power
output from Ihis circuit is not easily detected
by a g rid d ip meter . so I usually set receivers
up by inject ing a signal at the des ired IF of 30
MHz .

If you live in an area with modest power
FM broadcast stat ions nearby. as I do here in
San Diego, you can touch the input pi n with
any meta l object and hear a mult itud e of FM
broadcast sta tions that arc harmonica lly relat
ed to the oscillator frequ ency . Proper shield
ing and limiting the input to 30 M Hz solves
thi s problem .

T he remaining funct ions a rc supported by
fixed values of capacitors tied from the chip's
pins to + 5 volts no! grounded . This might
seem odd to most . but I assure you , it is
proper . The circuitry on hoard the chip has an
internal osc illator. mixe r . IF lim iter-amplifi
e r. and a demodulator wi th a frequency
locked loop operat ing at an IF of 70 kHz .
Toss in about a dozen external capac ito rs, a
few resistors . and a coi l , and you have a

Figure 2. Microphollt' input modulation circuit.



Figure 4. (a' Schematic ,
(bJ PCB foi l diagram,

and (c, pans piacemem
for the Gunn transceiver.
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Figure 5. Gunn diode /IV curve.

rest is s impler. After most of the components
are assembled on the PC board , check the
power supplies for prope r operat ion before
mounting the chips. (I mount the TDA-7000
last .) Primary power for the unit is provided
by either an ex ternal or internal 12 vo lt bat
tery . I hooked a five- foot-long connecting
cord to a surp lus 2 lf.r Ah lead-acid battery
similar to the size of a motorcy cle battery .
The capacity allows many hours of continu
ous operation without recharge .

The 5 V supply is sta ndard with a 7805 +5
V regulator. The Gunn power supply uses a
LM -31 7 adjustable vol tage re gulator .
providing 610 10 V adjustable for frequency
contro l, and has audio modulating its adjust
tenninal. The Ik adjust pot (R20 ) and its
fixed limit (select) res isto r are mour ned off
board , allowing fro nt-panel freque ncy adj ust
for use with non-varactor cavities . In its use
as supply !O a varactor-type cavity , the
voltage of the LM-31 7 is fixed at 10 V and the
microphone output deviation control is cou
pled to the varactor voltage tune line for
tra nsmitter modulation . See Figu re 2. The
main reason for using fixed resisto rs in the
adjust ci rcuit of the LM -317 is that more than
12 V may destroy your Gunn diod e . In the
event of high battery voltage, the LM-3 17
limits the voltage to a level that is safe for the
Gunn d iode .

The Ik tuning pot is set with the series
resistor (select) to limit the voltage range to a
maximum of abo ut 10 V. You can omit the
two extra resistors, using j ust the 2200 , and
replace the fixed adjust resistor with a single
variable . The + 10 V supply uses a 78 10 fixed
regu lator. However. you could use a sing le
7805 , refere nced above ground, all owing it
to provide other than its nonnal +5 V . II
holds down costs and doesn ' t provide high
currents, so it works very well in th is applica 
tion. Most of the regulators can be obtained at
Radio Shack . The 7805 is RS #276-1770 , and
the LM-317 is RS #276-1 778 .

A lignment

After power supply check-out , give the PC
board a once-over, and when satisfied all is
proper, apply power. The slug in the co re of
the !AlP coil form of the TDA-7000 oscillator
ci rcu it will be adjusted first. You might want
to enable/disable the mute line by connecting
+5 V to the mute line 10k resistor . Connect a
signal ge nerator to the input of the IF amplifi 
er receiver and find out where the device is
tuned 10 . Once you have found the point
where the receiver is operating, adjust the

slug in the core to alignment at 30 MHz. If
you can't obtain operation at 30 MHz, you
might have to pad your coil with a capacitor
on the bottom of the PC board to bring it to
frequency . ( I used a ." . adjustable coil form
with 12 turns of #24 wire .) This adjustment is
done with the varactor in place and the tune
(RIT) control set to approximately mid-posi
t ion. I used a IN5 14 111 N5 142 varactor, 121
15 pF respect ively . Any similar low-cepaci
ranee varactor diode will work here .

Frequency Calibrntion
When the final frequency calibration is

completed , you should obtain a signal that is
full-quieting from about 5 IlV. I do not have
an FM ge nerator, so I use a surplus URM -26
(A M generator) for check-out on my work
be nch . Operation of the S-meter circuit can
be checked and calibrated with you r signal
generator for an indication of what IlV sens i
tivity is ind icated on the S-meter for future
reference . You might want to connect your
preamp for these measurements.

Gunn Safel)'

After the recei ver is performing as needed,
fi re up the Gunn oscillator. A Gunn oscillator
can be checked ou t without any complex in
struments, to at least determine if it produces
RF . One word of caution: Don ' t look into the
open end of any wavegu ide system when it is
radiating; the microwave radiation can injure
your eyes. With low power devices , the safe
di stance is a few feet. but always use caution.
Others might not know about the dangers.
Safety first!

Again, it' s easy to tell when a Gunn oscilla
to r is oscillating . Connect a current meter in
series with the power supply line and tum on
the power. Preset the output voltage to about
5-6 volts , as the Gunn devices draw maxi
mum current at very low vol tages. Wi th the
normal Sulfan 10 mW diode in place, use
9-10 volts . Wave your hand in front of the
cavity opening and watch the current mete r .
This detunes the cavity and changes the ope r
ating po int of the Gunn d iode . It should affect
the current bei ng d rawn. A crude method,
yes, but it works on the bench , givi ng a quick
indication of Gunn ope ration.

Gunn Diode ,,"otf:<;

Gunn devices draw maximum current at
low vo ltage s. so avoid these vo ltages. A
Gunn's resistance doe s not read like a stan
dard diode front-to-beck ratio, but looks
more like a 2-30 resistor. (Caution: Gunn
diodes are voltage-polarity sensinve.j As the
voltage slowly rises, a point is reached where
oscillat io n starts. Further increase in voltage
produces an inc rease in output , up 10 a point .
Beyond this point (maximum RF output), in
creasing voltage produces a dec rease in RF
output . Going much above th is point destroys
theGunnoevce. Seethe W curves in Figure 5 .

Transmitter Operation

The transmitte r (Gunn oscillator) connects
to the Polaplexer detector mount , and the
detector ou tput connects to the input of the 30
MHz IF amplifier. Ifyou use coax connectors

to break the cables, use different types , or
mark the coax cables to prevent supplying 10
volts to the mixer diode and destroying it.
When powered up, you should see about 0.8
rnA of curre nt on the mixer d iode when the
injection scre w is set for proper mixer injec
non. All that is required to use the system is
another unit to put into full duplex 10 GHz
operation.

In the Field

The Poleplexerrrransceiver syste m has
gone on countless outings. and performed
very well . One advantage to the Polaplexer
system is that you can qu ickJy change-in just
a few seconds-the polarization for either
vert ical o r horizontal operat ion . Our organi
zation, the San Diego Microwave G roup, has
settled o n a vertical mode of operation.

On a recent DXpedition to a nearby hilltop,
several transceivers were set up and many
contacts made. Our Big Gunn system was in
operation usin g na rrowband SSB on 10.368
GHz. feeding to a traveli ng wave tube (TWT)
and producing several watts of power on 10
G Hz . Our group's best SSB OX contact 10

date is 174 miles. About 10 days later. Don
WB6FWE on Mt. Pinos and Jack N6XQ on
Mt. Soledad made contact using Solfan Gunn
units and our transceiver board, for a wide
band FM contact over the same SSB path
174 miles. I think that sets a record for Sulfan
use that will be hard to heat, considering the
very modest units invol ved .

Parts Kit
I have a kit of new parts available with a PC

board etched and ready fordri lling. The parts
kit includes the TDA-7000 chip, some My
lar'" capacitors , and the ferrite bead used in
the audio circuit . I usually include a few other
parts I have on hand as well . The basic kit cost
with PC board is $ 10 postpaid . I will supply
varactors. if needed , for $1 each. I also have a
supply o f high-ourput Gunn diodes providing
50 to about 100 mW at 10 GHz. Six and 18
G Hz dev ices are also available. I test all
devices prior to shipment and furn ish specs.
Cost of the G unn d iodes is $5 each; $10 each
for premium devices with power out of tOO
mW and up. I will be glad to answer any
questions concerni ng this project or any other
related microwave subject. For a prompt re
ply , include an SASE. Chuck WB6IG P, San
Diego Microwave Group , 6345 Badger Lake
nr., San Diego CA 92119 .111

Component a.nctwldth
75 kHz 25kHz 45kHz

C8 3JOOpF 0.01 ~ 0.1 IJF
C7 180pF 500 pF 2200 pF
C9 330 pF 1000 pF 4700 pF
ere 3JOOpF 0 ,01~ 0.111F
C11 lSOpF <7OpF 3JOOpF
C1< 330pF ,ooopF '700pF
C15 220pF 620 pF 3900pF
Bypass
C, 0.01 llF 0.1 llF 0.1 11F
C15 0.1 IJF l , F 4 .7 ~

Table J. Values / or changing bandwidlh of
IDA -7000. Compiled by WA6EXV.
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A Mode B Ground Station for
AMSAT's Phase III Satellites

Buildyour own station to track OSCAR 13!
by Timothy R. Kearney ND9T

Table 1. Mode B
Frequency Plan for OSCAR·1 0

(Frequency in MH z)

A mateur satctluc communications offers
both a challenge and a reward to those

who answer its call. The challenge is 10 con
srrucr a stat ion wh ich will locate . track and
communicate th rough a satellite thai is thou
sa nds of miles above meEanh . The reward
can be finding other amateurs in Germany.
India . Japan and Venezuela who have also
accepted (he challenge . I' ll explain how In se t

and stee r the directional antennas. F inally ,
some understanding of the operating prac
tices and schedule is necessary for effective
satellite communications. I will oulline each
of these topics in some detail .

Receive and Transmit Antenna..

Antennas for receiving and transmuting
a rc a good place to sian when desc r ib ing a
grou nd station instal lation. These antennas
may vary from a monopole 10 a yagi to a
parabol ic dish. In all cases. jhc more gain o r
dirccnviry that an antenna di splays , the
g reate r the need for an accurate mechanism 10

aim the antenna.
The receive link antenna fo r mode B should

be opt imized fo r operat ion near 145 .9 MHz.
AMSAT recommends a receive antenna with
a ga in of at least 10 dBi (10 dB gain ove r an

/

~'~ 'e ,o. ~ . e

(
Figure J. Alllenna pattern In two dimensions.
This alllenna has 10.5 dBi gain and a Jmlf
power (-3 dB, beam width of60degrees.

GLOSSARY
AMSAT- Radio Amateur Satellite Corporation.
Apogee- The pointof the orbit where the satellite is farthe st from the geocenter of its orbi t.
Azimuth-Angle in the loca l horizontal plane measured clockwise with respect to North .
Downlink-A radio li nk originating at a satellite and te rmina ting at one or more g round stations.
Elevation-Angie above the local horizontal plane.
Inclina liorl-The angle between the orbital plane 01a satellite and the equatorial plane of the Earth .
lsot ropic-AhypothetICalsource in Iree space that rad iates equa lly in a ll euecto ns.
Mode-The combinatiOn of transm it and receive trecceoces used by a satell ite's transponder.
Noise FlQure (NF}-Aligure 01merit. mealKJred in dB, describing noise performance.
Orbit-The path a satellite loI lows as it ClfCIeS the Earth.
OSCAR-Orbiting Satehle Carrying Amateur Rad io .
Perigee- The point01the orbit where the sate ll ite is closest to the geocenter of its orbit .

Satellite pass-Segment of the orbit when a satell ite "passes" within range 01 a ground station.
Uplink-A radio link originating on the Earth and directed at a s pacecraft.

up a "Mode 0 " sa te llite Eanh station. Col
lecting the reward is up to you!

Satellite communicators have adopted their
own language. For those of you j ust ente ring
this arena , I have included a snort list o f
definitions to help you understand some o f
the terminology in th is article . Sec the " Glos
sa ry .':

Building th e Grou nd Station

A Mode B station is an achievable goal for
man y radio amateurs . Mode B describes a
sa te llite system whose uplink signa l is in the
70cm band (435 MHz) and whose downlink
signal is in the 2m band (14 5 MHz). AMSAT
OSCARs 7 and 10 . as well as the latest Phase
III satellite . AMSAT OSCAR 13 (AQ-I3J ,
have Mode B transponders on board . Table 1
illustrates the frequencies used for uplink!
downlink on OSCAR 10. Table 2 illust rates
the frequencies for OSCAR 13.

The most important element of the ground
stat ion is the rece iver. Lack of a good receive
system can d r ive up costs by requir ing
greater antenna ga in. tra nsmit capability, and
system complexity . After all. if you can' t
receive the satellite 's signal. there' s not much
point in having the rest o f the stat ion! My
adv ice is that you expend the greatest e ffo rt
designing the receive link. ( I don't mean 10

stighuhc transmit lmk-c-irtco plays a key role
in satellite communicat ions.)

A successful Mode 0 stat ion needs a good
quality. fow loss transmission line because of
the anenuanon or loss of signa l energy e xpc
rienccd at 145 MHz and above. You 'll also
need aiming information to locate the satellite

Downlink

145.987 Engineering Beacon
145.960
145.955
145.945
145.935
145.925
145.915
145.905
145.900CENTE A
145.895
145.885
145.875
145.865
145.855
145.845
145.810 General Beacon

Table 2. Mode B
Frequency Plan for OSCAR-13

(Frequency In MHz)
Downlink
145.985 Engineering Beacon
145.975
145.965
145.955
145.945
145.935
145.925
145.915
145.905
145.890 Cenle r
145.885
145.875
145.865
145.855
145.845
145.835
145.825
145.812 Gene ral Beacon

Uplink

Uplink

435423
435.433
435 443
435.453
435.463
435.473
435483
435.493
435508
435.513
435.523
435.533
435.543
435.553
435.563
435.573

435 .045
435 .050
435 .060
435070
435.080
435.090
435 .100
435 .105
435 .110
435.120
435 .130
435 .140
435 .150
435.160
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10 dBi will have approximately 14 elements
and have a boom length of 13 ft . (3. 3 meters).
When choosing the antenna , space and ability
for satellite tracking mu st be considered .
Photo A illustrates my IQ-element crossed
yag i with a counterbalance . Note that if a
larger antenna is used , a nonconducnve (like
fiberglass) elevation boom should be used so
as not to interfere with the performance of the
antenna .

The transmit link antenna for Mode B
shou ld be optimized for operation near 435 .5
MHz. For Phase III satellites , AMSAT rec 
o mme nds an uplink (t ransmit) Effe ctive
Isot ropic Radiated Power (EIRP) of 2 1.5
dBW. That means 21.5 d B gai n referenced to
a I watt isot ropic source. This translates to a
10 walt xmtr (10 d BW) and a 14 dB gain
anten na, allowing for 2 dB of loss in the
transmission line . A 14 dB gain UHF (435 .5
MHz) antenna is neithe r difficult to get nor
difficult to steer.

As with the receive antenna , the transmit
antenna shou ld be c ircula rly pola ri zed .
RHCP , and switchable if possible . The circu
larity can be achieved in the same manner as
at 146 MHz. The same princ iples of directivi 
ty also apply . Higher ga in can be achieved
with greater directivity and a narrower beam
width . Th is in turn requires greate r antenna
arrrung accuracy .

At these frequencies it' s easier to construct
a helix like the one shown in Photo B. Thi s is
a home-brew helix like those described in
many publications (e.g ., Satellite Experi
men ter 's Handbook ). The helix shown in
Photo B has a counterbalance positioned be
hind the antenna to make the elevation rotor ' s
job much easier.

Positioning the Antenna

You 'l l need a certain degree of antenna
aiming accuracy because of the line-of-sight
nature of VHF and UHF propagation and the
directivity of the antennas described above .
Just as in terrestrial communicat ions , az
imuth positioning is required . Additionally .
because the satellite's position can vary from
horizon to di rectly overhead (see Figure 4) ,
elevation positioning is very desirable .

With the highly elliptical nature of the
Phase III orbits, and because of the beam
width of these antennas , the sophistication of
the antenna posit ioning system can vary from
quite simple (non-motorized) to computer-
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Photo B. Hamebrew helix at ND9T. The JO
turns yield about 13 dB ofgain. This antenna
also uses a counterbalance,

•

->) .

1-----

Figure 3. Two methodsfor achieving a 9O-dt'
gree phase shifi at the f eed ofan antenna 10

synthesize circular polarization. One method
feeds both with the same phase but places th~

radiating elements ~ wavdt>ngth apart, The
other adds ~ wavetengm to the feedtine to
one (If the elements.

I------

Figure 4. Elliptical orbit of Phase III C
spacecraft , inclined 57degrees.

Photo A . tc-etemem crossed yagi antenna at
ND9T. Note the counterbalance placed be
hind tne antenna on an extended boom. This
makes the job much easier for the eievation
rotor.

out of phase . They can be on two separate
booms or on a common boom , as in Photo A.
Some manu facturers now provide a switch so
that you can select e ither RHCP or lHCP.
Th is is a nice plus . but not a requirement. As
you can imagine . a 146 MHz C P antenna with

isotropic ame nna). Several beam-type amen
nas (yagi. loop, helix , ctc.) will satisfy that
requirement . A beam antenna achieves its
gain by directing or shaping the rad iation
pattern of the antenna. Figure I illustrates
how an anten na d irects its energy (in two
dimensions) . The ante nna shown in Figure I
has a gain of 10 .5 dB i and a 3 dB (half power)
beamwidth of 60 degrees. This antenna then
provides 10.5 dBi gain in the direction in
which it is aimed and 7.5 d Bi ( 10.5-3) ga in
30 deg rees on e ither side of that direction . As
you may have guessed, when gai n or d irectiv
ity increases, aiming the antenna becomes
more critical.

Another concern with a satellite antenna is
polarization. Rad io waves consist of both
electric and magnetic fields . Polarization
refers 10 the way in which the electric wave
varies in magnitude and direction at a given
point in space . If the direction is constant and
the magnitude is changing, we have linear
polarization (l P) as with 2m FM (usually
vert ical) and 2m SSB (usually horizontal). If
the magnitude is constant but the d irec tion
varies we have ci rcular polarization (CPl. Of
course, there are two kinds of CP as well :
clockwise rotation, called Right Hand Circu 
lar Polarizat ion (RHC P), and counterclock
wise rotation, called Left Hand Circular Po
larization (l HC P). The circular polarization
of these downlink signals is due to the satcl
lues own antenna polarizat ion, the spinning
of the satellite (spin modulation), and a phe
nome non called Faraday Rotation . Because
of these charac te ris tics, AMSAT reco m
mends an RHCP antenna for Mode B recep
tion .

Two possibilines are the helix and the
c rossed yagi antennas . The helix may be the
easiest 10 understand because its shape is ci r
cular (sec Figure 2) like the impinging elec
tric field . At 146 MHz a helix with IOd Bic is
rather large (approximately 10 feet o r 3 me
ten; long and 26 inches o r 0 .67 meters in
d iameter) . Also , helixes aren't readily avail 
able in the ham antenna marketplace . Home 
brew is an alte rnative but the size won ' t
change and the matching can be a challenge.

The second possibility , the crossed yagi. is
sometimes called a "twist an tenna ." This
antenna is a high-gain version of a tu rnstile or
crossed dipole antenna. Simply stated . ci rcu
lar polarization is synthes ized by feeding two
dipoles (or driven elements] 90 degrees out of
phase . F igure 3 illu stra tes two co mmo n
phase-shifting methods. C rossed yagis are
simply a pair of yagi antennas fed 90 degrees

Figure 2. Helix antenna .



FIgure 5. ReU H'e link: block diagram.
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From the example ir should be evident that
the preamplifier can greatl y improve the re 
ceive performance in weak s ignal reception .
This example shows that a high gain. low
noise preamp placed at the antenna controls
the receive link performance . Simply sta ted ,
a noise figure of 0 .58 dB is better than a noise
figure of 5 dB. But what does that mean 10
you as a listener? To better unde rstand , let's
look at the equation that relates the st rength of
the receive s ignal [Sr}, the signal-to-noise
ratio (SNR) , the noise power of the receive
system (No) and the noi se figure (NF) .

Sr = NF + No + SNR

Transmit Sta tton

Once the receive link is complete the ne xt
major hurdle is the transmitter. The Mode B
uplink signals are in the 435 .425 MHz to

The ratio of the output signal power to the
noise power (SN R) is wbat we hear. 10 dB is
a good number. The no ise power in the sys
tem (No = kT B) can be considered a constant
for our purposes. What we have to work
with , then , a re the receive signal power (Sr)
and the no ise figure (NF) . If we can improve
the NF from 5.01 d B 10 0 .58 dB , a 4 .43 dB
improvement . the input power can drop by
4.43 dB and the SNR will 001 change. That
means that the receive s ignal could drop by a
factor of almost three (2 .77 = 10 '") and the
operator would not not ice any difference in
the signal quality . So. both inclusion of a
preamp (preferably at the antenna) and use of
low loss cable is quite important in a satellite
receive link .

Photo D. Home-bre .... 145 MH: preamp at
ND9T. This device has a measured gain 0124
dB and a noisefigure 010.43 dB.

Table 3 Cable Type and Loss•

l oss In Cable Type

dB/l 00 FI. AG-8X RG-213 9913 'h. HeliaJt

@150MHl 3.5dB 2.3dB 1.5 dB O.9dB

@450 MHz s.aea 5.2dB 2.7dB 1.5 dB

ICA BC ( I
2 . 8 COSS ~ f ' 2 '8

System I
Fs=1.58+ ~:~/ =3.17
NF = 5 .01 d B

AM SAT reco mme nds that
the maximum effective noise
temperature of the receive link
be 625 degrees K, or a noise
figure equal to 5.0 dB. The
no ise figure (NF) is a figure of
meri t . It is used as a measure of
a receive system 's ability to ex
tract very weak s ignals (l ike satellite signals).

Earlier I mentioned noise figure. preampli
fiers and transmission lines as be ing very
important components of the receive link .
The following example outlines the key role
they play :

NF = Noise Figure= 10 log lo F
(NF)

F =Numcrieal Ratio of NF = 10 10 •

F nor in dB
(~,.)

G =Numerical Gain . not in dB= 10 ,0
Gain = 10 10glo G

Fs=System Noise Factor =
F + If=!l + IF, ~ IJ +

I G, ~

Element Noi.-e Factor Noise Figure G Gain
iF) (NF in dB) (in dB)

Coo, 1.58 2dB 0 .63 -2dB

p reamp 1.12 0 .5 dB \00 20 dB

Receiver 2.00 3dB

,

~' .

PhOiO C. Mode B antenna system at ND9T.
Elevation rotor is a U-1OO mounted on irs
side.

System 3
{2::!!Fs = 1.12 +(1.58- 1)100+ iTOOllfD) = 1.14

NF =0.58 dB

Receive Stat inn

To repeat : The receive link is the most
impo rtant co mponent in a sa tell ite Earth
station. Figu re 5 is a block diagram of a
sa tell ite receiving station . As I mentioned
earl ier, an RHCP antenna with approxi
mately 10 d Bie gain is recommended. There
are three other very important components :
the preamp, the transmission line , and the
receiver.

The receive preamp is the single best thing
that can happen to a satell ite receive station .
The inclusion of the low-noise preamplifier
helps to find the ve ry weak signals that
have traveled 22 ,000 m iles (36 ,000 km) from
the satellite to Earth . The pe rforma nce of
such a device is measured by its noise figure
(NF) and gain. Gallium arsenide field -effec t
transistor (GaAsFET) amplifiers with 0.5 dB
N F and 10 to 20 d B of gain are readily avail 
able .

Photo 0 sho ws the home-brew version for
145 MHz that I use at my station. Good com
mercial units cost from S80 to $250. The
preamp is most effective when placed right at
the antenna . (I'll expla in the reason for the
location later in this article .) The nex t cle
ment in the receive link is the transmiss ion
line . At 145 MHz, coax ial cable can exhibit
s ignificant attenuation , or loss of that very
weak signal energy . Table 3 illu strates typi 
cal transmission line loss at both 145 MHz
and 4 35 MHz. Use the lowest loss cable that
you can gel. At 145 MHz I use Belden 9913
and at435 MH z I use hal f-inch Heliax" .

The final clement in the link is the receiver.
Th e receiver should be capable o f SSB and
CW reception and tunable across the desired
145.9 M Hz band in 10 Hz steps. Many manu
facturers offer all-mode transceivers at 145
MHz whose performance is adequate . Anoth
e r alternat ive is a receive converte r. This
device converts the receive frequency down
to 50 MHz or 28 MHz where a suitable re
ceiver can be connected.
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aided . The easiest method requires a general
knowledge of the satellite's position (relative
to the Earth stat ion). The antenna can be
simply elevated and azimuth-positioned. The
position may not need to be adjusted for sev
eral hours if the satell ite is near apogee .

At the other end of system complexity .
AMSAT (and others) offer some very accu
rate satelli te tracking programs for personal
compute rs. Wi th inte rface circuitry the se
computers can automatically position a satel 
lite tracking antenna system. This becomes
very ad vantageous when tracking the fas t
moving, low polar orbi ters like the space
shun le .

Photo C shows a very common system . A
standard azimuth rotor and a simple TV rotor
are used for satellite tracking . When con
struct ing the antenna system, it's important to
kee p metal objects (like the boom) outside of
the antenna array . The des ign shown in Photo
C accomplishes this by placing the boom be
hind the antenna. poss ible because of the
counterbalance . With larger arrays, this
would not be possible and a fiberglass boom
shou ld be used .
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where to Get More Info

This art icle presents the basics of a Mode
B Earth station for Phase III satellite com
mu nications . Topics on antennas, receive
and t ransmit links. sate llite locating and
opera ting have been covered 10 give you
some idea as to how to assemble a Mode B
station. If you need more infonnation, use
the references provided belo ..... . AMSAT
satellite info rmation updates are also given
regularly on W lAW and on the AMSAT
T uesday evening net (2 100 local) at 3.842
MHz and on Sunday afternoon (1900 G MT)
at 14.282 MHz. You can also ..... rite AMSAT
at PO Bo x 27 , Washing ton. D .C . 20044
or call at (301 ) 589-6062 . Hope to see you
on OSCAR soon! Ell

frequency . (See Tables I and 2.) Note that the
uplink/downlink signals are inverted (LSB
becomes USB) by the carellite. Begin by
transmitting a string of dots (CW) and vary
the receive frequency unti l you can hear the
downlink. It can be delayed by almost a qua r
tcr of a second because of the extreme dis
tance the signal must trave l. Listening to the
uplink and delayed down link can be quite
d istract ing!

Once you locate the signal , you can s..... itch
to SSB or cont inue CW. Because of the timc
delay I do nOI continuously monitor the
downlink signal once it has been located. The
signal may vary in frequ ency by a few kilo
hertz because the movement of the satellite
causes a Doppler shift in freq uency . Because
of the tumbling of the sa tellite. signal rotat ion
and atmospheric condit ions the re may cause
amplitude variat ions in the signals. Once the
operator becomes accustomed to these phe
nomena . QSOs become routine . Conversa
tion can vary from a few moments to a few
hours with these satellites . Chances a re you
will di scuss how your new acquaintance went
about building his or her Mode B stat ion.
Satellite QSOs are lOIS of fun !

References:
Davidoff. Manin R. ,Th t' Satellite Experi-

menter 's Handbook . ARRL.
The ARRL Antenna Book . ARRL.
The ARRL Handbook, ARRL.
AMSAT. Box 27, Washington D.C. 20044 .
ARR L, 225 Main Street , Newington CT

061 11.

TImoth y R. Kearney ND9Twasfirst licensed
in /966 (at age 14). He has a bachelor 's
degree from Notre Dame University and a
master's degree f rom Purdue University,
both in electrical enginering. He has taught
at Purdue . .....orked at Scientific Atlanta

where he co-authored a book enti
tled Introduction 10 Satellite TV.
ND9T currently manages a devel
opment group at Magnavox. He
has been an AMSATmember since
/972 and has served as an Art'a
Coordinator in Georgia and cur
rt'ntl)' in Indiana. Comaa him at
6421 Wayoata Court. Fort Wayne
IN 46815.
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Figure 6. Transmit link block diagram.

O perating a ~Iode B Sia l ion

Once the antennas a re a imed. and the sta
t ion is on the a ir , the ne xt step is operation .
AMSAT regularly publishes information on
th e satelli te's operat ing sched ules . The
schedule depends on the satellite's posit ion
(sun angle , antenna angl e , ctc .). ba tte ry
voltage and many other parameters moni
tored by AMSAT . When these condit ions arc
favorab le and the transponder of interest is in
operat ion. you can begin your sea rch for the
satellite signa ls.

First. find the beacon signa l ( 145.8 10 MHz
for AO-IO, 145.81 2 MHz for AO-I3). Set
the uplink transmitter to the desired freq uen
cy and tbe downlink to the expected receive

given lime . Some even show a map of the
Eanh ..... ith the satellite's path plotted . In the
event that computers aren 't available , you
can rune your receiver 10 the satellite 's bea
con signal. elevate the antenna to 45 degrees .
and sweep the south looking for the strongest
signa l.

Another (older) method is to use an OS
CAR LOCATOR. This is a graphical plotter
available from A MSAT and the ARRL.

Ph oto E . Microwa ve Module s UHF
transverterand Hs radioused at ND9T. Most
modern day transceivers are readily inter
connected 10 a trans verter.

"The easiest method
for satellite location

is a tracking program
for a personal
computer."

,

"'
,...., '" ..", ,

r· ... sc[I\,[. " ."5\<[ RH"- ... ,,
•

4 35 .575 ~1Hl band (OSCAR 13). AMSAT
recommends an uplink s ignal EIRP of 21.5
d BW. This equates to a 20 W transmitter. 2
dB loss in cable and an II dBic gain antenna
03dBW - 2dB + II d B'" 22dBW).lfyou
choose an I I dBic antenna and w ry low loss
transmission cable (like Heliax) , you can get
the desired EIRP with a 20 W tran smitter.

As with the 145 MHz receiver, there a re
many commercially available UHF transmit
ters. They should be capable of SSB and CW
transmission with from 10 W 10 100 W oct
put. An alternate method of signal generat ion
is a transvertcr. This device converts a modu
lated (SSB or CW) 10 w freque ncy signa l 10

the desired UHF band. Photo E shows such a
device in usc at my sta tion. An all-mode
transceiver ( IC-740) genera tes the SSB signal
at 28 MH z, A low power ( 100 mW) output is
provided on the back of the transceiver that
drives th e transvcncr . T his device (M i
c rowave Modules MM435-28S) up-converts
the low level s ignal 10 435 MHz and amplifies
it . provid ing a 10 W outpu t . You can also use
a power amplifier to augment a low power
t ransmitter. if thar's what you want or need.
Figure 6 shows a block diagram of my trans
mit station.

The output power from the satellite is di
vided among all the using stations . AMSAT
and all conscientious sate ll ite users recom
mend using as link transmit power as possi 
ble to mainta in the com mun icat ion link .
While moni to r ing you r downl ink sig na l ,
adju ...t the uplink power level so that it is
no stronger than the satell ite's beacon trans
miner.

Locati ng the Satdlite

A crucia l part of succes... ful satellite com
munication is locat ing the satell ite. The more
di rectiv e (h igher ga in) the antenna, the more
critical the aiming. A typical TYRO dish
antenna (receiving a 4 GHz signal) needs to
be within a degree or so of the proper aiming
angle , elevat ion and azimuth . The typical 10
dBic Phase III (AO-I3) antenna will have a
half-powe r beamw idth ( -3 dB ) o f 60 de
grees. Aiming th is type of antenna is far less
c rit ical.

A n elevat ion/azi muth tracking a ntenn a
system is best fo r Phase III recept ion. This
system can he manual because of the relative
ly slow movement of a satellite at the apogee
ofa highly e llipt ica l orbit , Low orbiting satcl
lites , like the Russian satel lites o r the space
shutt le o r the new MicroSATS. usually re
quire a motorized system .

Where is the satellite? OSCAR 13 will
go as high as 22 .000 mi les (36,000 km )
above the Eanh in an orbita l plan inclined at
57 degrees . (Sec Figure 4 .) The eas iest
method for sa tellite location is a
t racking program for a personal
co m pu ter. Th e se a rc readil y
available from AMSAT for quite
a var iety o f computers . G iven the
user's statio n location and updat
ed infonnat ion on the satellite's
o rbi t . ca lled orbital ele ments ,
these programs compute the aim-
ing angle for the antenna at any
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R-7000 25MHz·2GHz fcvr.... . (S~ 1199.00 999'1
RC -1 2 Infrared remote controller .. .. 70.99
EX·JlO Voice synlheslze r. .. ... ... .... 59.00
TV·R70oo ATVunit 139.00 129~

AH ·7oo0 Radiating antenna.. ... ..... 99.00

Top Trades! • We'll lake your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Calf for our Quote Today!

AES' * 0>" 33 reg" i. AmIItOl Radio
HOURS: Mon. Ihru Fri. 9·5:30, Sal. 9·3

Hano-nelds Regular SALE
IC-02ATlHigh Power 409.00 349'1
IC-(}4 ...T440 (CJn-t) 449.00 369'1
IC-2SA 2m .. (I"aM) 419.00 299'1
IC-2SAT 2m HTlTTP 439.00 389~

IC-3SAT 220 HTITTP 44900 399'1
IC-4SAT 440 HTITTP 449.00 399'1
IC·2GAT 2m HTITTP 429.00 379'1
IC·4GAT 44OMHz. TTP 449.00 389~

S,w• ..
IC-32"'T 2m/440 HT 629.00 539'1

IC· 12AT 12GHzFMHTmp... (Cl#rml) 473.00349'1
IC· 12GAT I'll' 1.2GHz HTlbattlcgrlnP 529.00 46911

A reran band har'ldhelds Reguln SALE
... ·2 5W PEP synth. aircraft HI ... ...... . 525.00 479 '~

,1, ·20 Syn ttl. alrcra" HT w/VOR. 625.00 549'1
For HI Accessories _ CALL lor Prices

Receivers Re&ular SALE
R·71A 100kHz to 30MHl receoer $99900 869'1

RC·lI In lrared remote cootrolle r.... 70.99
H·32A 500 Hz OIl litter 69 00
FL·63A 250 Hz CW litter (1st IF) 59.00
FL·44A SSB fl!ter (2nd IF) 178.00 159'\
EX·257 FMuOll...... ..... ... ..... .... . 4900
EX·JlO Voice smtneseer 59 00
CR·64 High sta tlility oscilla tor da l 79.00
SP·] External speaker 65.00
CK-70 (EX-299) 12V DC option..... . 12.99
MB·12 Motlile mount 25.99

Due to the size of the leOM product line some
accessory items are not listed. II you have a qu'eslion.
please call. Prices subject to change without notice.

R-9OOO looKHJ·2GHz an·mOOe rcvr ... 5459.00 4699

509.00 379' \
539.00 419'1
599.00 S19~1

45.00
63900 499' \

* Large Stocks* Fast Service
* Top Trades

atAES

IC-228A 25w 2m FMIITP nuc ~ft;,1)
IC·228H 451'1 2mFMmp scan (Spui,Q
IC·USA 25w 440 FMlTTP mic .

UT-40 Pocket beep function .
IC-9QO'" Iraesceeer COlltroller .

,M ••

Accessories lor IC-76S. 781. 725 • CALL lor Prices
VHF /U HF bases Regular SAlE
IC·275'" 25'11' 2m FM/ SSB/tN w/ps 1299.00 1099
IC-275H lOOw 2m FM/ SSB/CW 1399.00 1199
IC-375A 25w 220 FM/ SSB... (C/fteHI) 1399.00 799'1
IC-475A 25w 440 fM/SSB/ CW w/ps 1399.00 1199
IC-475H 100'11' 440 FM/SSB/CW ($,") 1599.00 1269
IC-575A 25w 6110m xcvr/ps (fpitiil) 1399.00 1099
IC-575H 25w 100w 6/10m xcvr 1699.00 1469
VHF I UHFI I 2GHz mobiles Regu lar SAlE
IC-28A 25w 2m FM. np mic (C/mHf) 469.00 3J9'l
IC-28H 45w 2mFM. TIP me (Cl#fIHf) 499.00 389'~

HM ·14 Ex tra TTP microphone..... ... 59.00
UJ.28 Digitalcode SQuelch .... ... .. .. 39.50
UT·29 Tone SQuelch decoder....... .. 39.SO
HM ·16 Speaker/mlCroptlolll'.. ....... 3400

UX -19A 10m. 10'11' band urut.. 299.00 269'1
UX·29A 2m, 25w band unll 299.00 269'1
UX·29H zm. 45w band cmt.. 349.00 Jl9l\
UX-39A 220MHl. 25w umt ($puil!) 349.00 279'1
UX·59A 6m. 10'11I band uni t 349.00 319~
UX· 129A 1 2GHz lOw- baM unit .... 549.00 499~

IC·901 2m/440MHz xcvr ..... (I/fdI{) 1199 00 929'1
IC-12ooA 10'11' , 1.2GHz FM ." (t littlltl) 69900 599'1
IC·2500A 35w, 44011 .2GHz FMmobile 999.00 8699\
IC·3210A 25w. 2m/440 FM.. (Ciltml) 73900 49991
IC-2400A 2m/440 FMIITP ... ($~ 89900 69901

AH·32 2m/440 Dual Band mol»le ant 39.00
AHB-32 Trunk-lip mounL...... ...... 35.00
larsen PO-K Roof mount 2300
Larsen PO·HM Trunk-lip moun!... .. 24.70
larsen PO·IIIM Magnetic mount ..... 28.75

RP·1510 2m 25'11' repealer 1849 00 1649

* Ci-.t Speam .. .
le-900A Transceiver contro ller With UX-29H
2m/25W and UX-39A220J25Wband Units.

Package Price • $89995

o
ICOM

IC·735 HF xcvrl SW rcvr/mlC (f~ 1149.00 969~
PS·55 External power supply 219.00 199'1
AT-I50 Auto. antenna tuner ($ptelflj 445.00369'1
H·32A 500 Hz OIl fi lter.... ... ....... 69.00
EJ-243 Eletlron ic keyer uOll .... ... .. 6450
UT-30 Tone encoder 18.SO

IC-725 HF xcvrlSN rcvr (f~ 949.00 799~
AH-3 Automallc ant tuner .. (f,w,lj 489 00 379'~

IC·726 10·band xcvr/ 6m/ .5-3OMHz rx 1299.00 11 29
Accessor-.es, Regul" SALE
IC·2KL HFsolid slate amp 'll' / ps .•.. •.•. 199900 1699
IC·4KL HF IKW out sis amp 'll' /.PS •. .. . 6995.00 5995
EJ·627 HF auto. ant. selector (s1ftitl) 31500 269tl

PS-15 20,1, externa l power supply ..... . 175.00 1 59'~

PS·30 Systems pis w/cerd. 6·pin plug 349.00 319'1
U8 Mobile mount, 735/751,1,/761,1,.... 25.99
SP·3 External speaker 65.00
SP-7 Small external speaker 51.99
CR-64 High slab. ref. xlal; 751A. etc 79 00
PP-I Speaker/patch 179.00 164'1
SM-6 Desk microphone... 47.95
SM-8 Desk mic - tec cables. scan 89.00
AT-l oo lOOW 8·band auto. ant tuner 445.00 38~
AT·5OII 50lJN 9-band auto. ant tuner 589.00 SI~
AH·2 8-band tuner w/ moont & 'll'hlp 758.00 68gtl
AH·2A Ant tuner system. only .. (It«it/) 55900 469'1
GC-S World clock ($pteW) 91.95 69'1

IC·751A 9·band xcvr / J·30 MHz rcvr 1699.00 1469
PS-35 Inte rnal power supply 21900 1 99'~

H-63A 2SO Hz ON hlter (lst lf) ..... 5900
H-52A 5OO Hz CWhlter l2ndlf) .... 115.00 I~'1

H-53A 250 Hz eN rilter l2nd 1F).... 115.00 109'1
H·70 2.8 kHz wide sse hlter 59.00
RC·10 Ertemaltrequency con tro ller 49.00

,
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***MONEYSAWHGCOUPON***

Consumer Products Division
p o , Box 1045 0 Ann Arbor. Mochtgan4t! I06-I045 U S'"
Fo r ord. ra ull 3t 3·973·8888 o r FAX 313·971-6000

CIA'CLE 121 ON READER URVICE C"'RO

*** ~'ended .e,.,lce Conl,.c' ***
"YOU PUf<;I\8.M a scanner. CB, 'adar delectOt Ot cordia..
pIIon.l,om .ny stor. in fIl" U.S,or Canall8l "," h,n Ihe lui 30
Illy.. you Can gil UP 10 lou, .".". 01 • • I.nded ......iC.
conl'act l rom W. " . ntlO<:ll,TIIi oce t..n.ion pI.n belI,na
slle, Ih.. ma~u raclu,,,(s ....a nly ... pi, Ws..ant"Ch ",ill
per10'''' I II nec ry labo' Ind ..,II not chsrge 1o, ' " u,"
shipping, h t..nd"" iC. conlrscts sr. not ..fundabl••nd
aootJ only 10 Ih. ang'na1 PUf<;""", Ws..anlech does II(Ir
IIIw• •n • •tended nly plen lor ".nd/lald scan...rs- For
moo;Ie or bI.M scan CB ..dIo8 or ,Ida, dltectOtS. I
yea' ••1.'- ..amlnty IS SI 9 n . t-o years IS S39 9fl and
lou. yea.. II 559 9li1 Oro;lef,ou'.......,;e com'S<;! todI,

OTHER RADIOS AND ACCESSORIES
BC55ltLT·A Su,ear ' 0 chan 1scan",,' 511495
A0100-A PIUII in ....111 Ch. 'll"" !o. BC55ltL T, , , .. , , , 514.95
PSOOI ·A Cigl reu. hglll.., e.bll to' SC55XL' . , .. , S1 4,9S
VCOO1 ·A Ca'rying e... 10' BC55ltLT SI-4 95
ATOM·A RI(lIse&m'''' ""'.nna lor BC55ltLT . S14,liI5
BC70XLT·A S..an:.120 Cl'\an 1scanner. SI 59 95
SC115ltLT·Al S..'ear 16 d'lI scan $I 34 $5
Be1·A BN",.t Inl"""'l_ scan wrth CB SI 29 85
INFI·A R~c, Inlormal _ Radoo.. . SI 09 9S
INF1D-A R.-;I..nq Inl_lion Aa"'o SllXI,95
INFSC>A R'o..ncy InlO''''III,O'' ASdlO, , 5' 09,95
UC102·A R"" . rn:y VHF 2 ct>, , Wstt tfl n"",. i " , 51 14 95
YM200ltL,A Unid"n Video monrtonno syst..m S179,95
BP205-A ,"~Cacl bin. peel< lor 9C200/BCIOOltL' 139 . 5
FBE·A F'IQ""ncy Oi'IO<:lory lOt Easl"", U s.A. SII,95
FBW-A F,equency D-lClory lOt Wall,,", U,S, 1 1-4 liI5
"F01·'" MI. n, IN. KY.O+i. WI Fratl • ocy Oorac1Oty S14 liI5
AFQ2·A CT. ME, M/II, ro AI. VT Oo'ector-, 5 I -4 liI5
RFD3·A DE, DC. MO. NJ. NY. P.... V.... WV Cor....• . 514 li15
RFDl-A "L AR, FL.G/II, LA M5,roC. PR, sc.Tro.VI ... S14li15
RFt:&A AK. IO. I/II, MN. MT. NE, NO.OR, SO, W/II, WY . . S' 4.95
RFoe·A C/II, NV, UT, AZ.. I'll, GU F,,,Cl, Oi,eclory ,.. , 5\ 4,(15
RFO' ·A CO. KS, MO, NM. OK. Tlt FreCl, Di,ecl ory ,. " S1 4.liI5
.lSD-A A" plan. Sclnn.. Offector-, . . . . ,."", S'",liI5
SAF·A s... RadIO F,equen<;y Dffector-, S' 4,liI5
TSG-A -Tap sec<l'" Rag..lry 01 U S GowI, FraQ. S14.95
TTCoA Tune in on l8laPhonl e.t.. . . . . . . . . SI 4 li15
c aH-A Bog CB H.ndbc>olY",,,,,FM/F._blnd S I. 95
nc·AT~1Qr InleroepI,ngCommunocat;ons S, 4 liI5
RA"'''' Aar troad I,,,,,,,..ncy di'ectory ,$1-4 95
EEC·A Embauy l Esp,on"". CommuniCal,ons , $14,95
CIE·A C""e r1 Inl"Il'II..ne.. , Ei. ct, Eavesd'OPping 514,95
MFF·A M,d",eSI Fed..al f'eQuency direclory , SI 4.95
AeO-A Magn..1mount mobil. SClnn". anl.nna S34 95
A700A Base ""ion K.nne' a"'.n"" , S3-(.85
USAMM-A M. O1nOIt'" VHF .nt "" 12' e.ble S39,85
USAK·A "' - hole mounl VHF . nt ..I '7" <;able .•.• . 53-4 liI5
Add "',00"~10'III aooa_ ",<Ito«l lIthe__
Add " 2,00 sh","11 per radtO .nd $-4 ,00 per anl_ ....

BUY WITH CONFIDENCE
To".f,to. I."aa' rial,..,.., tr_ cal oIsnyac.nn. ,. ..nd
0' phon. you, ord.. directly to ou, Sc. nn. , Oi. t,ibullon
centa'~ Mochigsn ,..,d. ntl pl. ... add 4'1l:> sal• • Ia>: or
suppty YOU' Ia>: I,D. numbe', Writl. n p<l,<::hue ord"rs sr'
ec:c1Pl«l Irom SDPt""" gowernmenl I9Inc....nd mOIl
"'. ...1«1"""s.t. I O'II ...~ lor ....110 _no- ....1_
are aub!eCI to .w.labolrty. IICX'epoIanc. Ind _ ,foc"loon. On
all cr«l,1 card 0tde<I, the .,.",10«ld'_must ....eI"....teh
the cre<M e.,d boling _ .... "lh" blNoog__ is. P,O
80Jc Ot I P.O. Bo. I ,fi' Code. UPS e.n nOl (lei,..., 10 Ihal
add'"... When thIS occu... Ih. order mual til .hipped Dy
mail st a hlQh'" COIl 10 YOU, To avoid this .xr.. ch' rg., you
may mail uS a Chack ..ith you, o,de•. Pric.... le,m a .nd
.peciliCIl ,ona ... wbilCl 10 clllng. wil hOu! norce. All
pri<;.sa,. in U.s. dollars. Qui or .Ioc: ~ it."'s .....11 til pl"","" on
DlCkOrder automstoca.., Ot lQu...lent ptOdud suDalllul«l
........ CEI ia ._'ude<! dIllerllfltly,... 55.00 8ddo'oonal ......,.
ling 1_ til Ct\Stgad lOt al 0fde<S ..ntl I mafl:1'IIn<l_
10lI1under S50.00, Sl'up"'.ntaa.. F,O B. CEIw" " -,,, '"
Ann ArOor. Moch",,". No COOs- MOIl "- ""«I III a
....nlllactu ",....nly, F,_ COP"s<:A ... ".nt_ onth...
produel '..b.. bJ wnt,ng10 CEl. Non--c....illId check.
' '''lUi ' '' cl"flne", NOI ,eapanSlble 1o, tYPO\l flp/'l lCsl""0" .

Ma ll o rd... t o : Commu nicaf ions Elec tronics;"
Box 1045. Ann Arbor, M ic hig an 4 8106 U.s.A. Add
$12.00 pe, seeneertcr U.P.s. groundlhipping and
handhno in I he conti"..n lal U.S.A. For Canada.
Puerto asco, Hawa ii, Alaska. or APOIFPO deli...ery.
shipping cha rges are two t imes continental U,S.
ra tee, If you ha.... a DiscoYer. Visa. Amencal'l Express
o r Ma sle rCard. you may call and p lace a cred it card
o rd er. 5% su rcharge tor billing to American u p. " ss.
Order t oll·l,ee in the U,S. Dial 800· USA·SCAN,
In Can ada. d ia l 800·2 21·3475. FAX anyt ime. dial
3 13-91 1-6000. II you are outSide Ihe U.S. or in
Mich igan diaI313-973·8688. Order 1,0<'1'1 CEl today.
Scanner OlSlribution Cenler- .1'1(I CEIIogoI .,,, t,..,..
II'IlIl1o.lof CommunicallOnl Elactronocs Inc.
Sale 611.. 3115/$0 - 11/30190 AD . 0 20890-...
CoPYrt9hto 10fI0 Communlcatlona Elaetronlcalnc.

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

mobile I c.nner
SPECIAU

Bearcat" 145XL·A
U st Pfice$1 8e.95/ C E price S94.95/SPECIAl
1~a.nd. 18 CNn_I a If_ryal.'acenner
",kwltt oonfrol • Weerlta, aa.ICll • ACIDC
Ba ndS: 29·54.136·174. 406-51 2 MHz
The a u real 145ltL il a 16 chlnne~ p,ogrammable
scannerCOllering fen I,equency blinds.The unnteetu..s
a bui lt·in d.lay l une f io~ tnet adds a three second delay
on all chann. ls to p' .....nl missed l ransm lssio~s. /II
mobile ...eraien ca lled fhe BC560XLT·... lelluri"ll pri
ority, ..ealh.r aearcn. channel lockou! and more is
.....ilable lor $94,9 5, CEr s oackaoe price .ncIudes
mobi le mounling bl'llCkel al'l(l mobtle pewer cord-

President" HR251 O-A
Lisl price $<I99 .9 5/ C E prl ce S239.95/SPECIAL
10 "e'", "oblle T'enece"'er a DlglI.IIIFO
'11" Bend Cow-erege a AI""ode Operetlon
Becldll"fllI'd crya'.,dlap'a"f • Auto Sqllelch
RIT' "'ep,ogrammed 10 I(H._Cllen_'.
fnrqu...." 0;>...,.-;1': OOסס.'2 11Hz ro 2(1 '"'''' 11 Hz
Tile Presit:1ent HR251 0 M obile 10 Meter Transceiver
made by Uniden. has everythino you n eed lor
emateer rad iOcommunieatiOns. Up t025 Wall PEP
US8ILS8 and 25 wsn CW mode. No ise Blanker.
PA mode. Digit al VFO. Built·in S!RF/MOO/SW A
meter. Chann el s""i l ch on the m ic ropho ne, and
mu ch more! The HA2 5 10 let s you operate AM . FM .
USB. lSB or CW, The d ig ilally lynthesized frequen
cy cont rol g i...es you maximum stabili ty .nd you
may choose e lthe, p'e-- program med 10 KHz. chan
nel steps. or use the buill· in VFO l or steps down 10
100 Hz. There's also AIT (Aecelve r Incremental
Tuning) t o give you perfectly tuned signals. W ith
rece ive scanning. you can scan 50 channels in any
one 01 four band segmenls to l ind out w he re the
act ion is. Orde r your HR25 10 ' rom CE I to day.

NEW! President" HR2600·A
List price $59Q.95/C E p ri ce S299.95/ SPEC IAL
10"er., "ob"e Tr.n.ce"'e,' Ife.. 'eerllr••
The new Presic1enr HA2600 Mobile 10 MeterTra".
ceiver is similarlo the Uniclen HA25 10 but now has
repes ter oIIaets (100 KHz.1 and CTCSS encode,

***Unlden Radar o.'ecto,..***
Buy I"" li~ast Unidan r.dar detectonr.l,om CEl loo.y.
TAUtE',",U Un_ lall<>rlg _ , <lelectOt ". S, ' • .9S
RD3XL·A Unidln 3 bend radar ".Iector S159.liI5
RD&-A U..."." wisor .......nl _r OItecto< . . . . . •. . ,589 li1S
RDOGTl.·"'U""""' - Pusport" siJ " radar<lel lO<:tOt SI 1-4,95
RD8ltL·... Un!dan -miCfO· si", .ad.. delaclOt , , 51-4 4.9S
Rlnl ·A Uniden wiSO, mount " da' detector ,S54,95
ROlKlGT' ·... Uniden ,emol " mounl ,.11.. d..t. S109,95
RD88GT·A Uniden '....01. mount 'ada. dellO<:lor SI , 9,95
C"'RD-A UnOde~Cf lNlile.'d siz....da,delectOt Sl T9,fl5

*** Un/den CB R.d/os ***
T1'Ie Uni(len line of Crt.,ens Band RadIO Iranscei...era i.
styled 10 complimanl other mobi le audio equipment.
Unid,, ~ CB radios a'e 80 reliabl" thaI Ih"y ha...e a!wo
year Iimiled warr. nty, From Ihe f.afure packed PR O
SlOE to fhe 310E handheld. Ih"<1 is no betler Cil izens
Band r.dlo on fhe m.,kel foday,
1'ttQ310 E·A UIIJd"n.a C/I. Porta_ Mobile CB 183.95
PR033OE·A UnHJan .a 0>. R_ a .......nt CB $I 0-4 fl5
PROSOOo-A U_n.-o Chen CB Mobill $38.flS
GRANT·A U<I_.a~ SSB CB mobile SI 68.fl5
PC1 n ·A Un~n.a d'lIn SSB CB mobile. . • . S11 9.95
PA0510ltL·A Uniden .a <;l\8.n.... CB Mobill , S38,9S
PR0520 ltL·A Un;o-.".a cllann" CB Mobi ,•• . S5695
PR0530E· Unid.n 40 <;h. nn.1 CB Mobil" ,S79,95
PR084OE·A Uniden40 chann. ISSBCBMobil• . . ' 5137,95
PR06'OE·A Unid" n 40 Ch.nn,,1 SSB CB Ba.. . . 5174,95

Bearcat" 200XLT-A
List price $S09.95/ C E prlceI239 .95/SPECIAL.
, .....Itd, .ao Ch-.l • otOO .Ha. Harodlleld
"arch' LlmH • Hold • ~1tF. l.oc"ouf
Fraqu."q ,anll'" Zg·5 4. "II·' 74. 4011·5 ' 2. 101l·g511 MHz ,
E~c'udes ' 23.g875·84li1 0125 and I S'.g875·lg4 0' 25 MHI
The Bearcat 200XLT sets a new standard tor ha nd
held scan ne rs in performance and dependabi l ity.
This luilleatu red unil has 200 programmable
chan"..ls with 10 scanning banks and 12 band
co...erage. 'I you wal'lt . ...ery simila r model wit l\oul
the 800 MHz. band and 100 chsnnels. o rd er me
BC 100XLT·A lor only 51 89.9 5. Includes antenna,
carrying case with belt loop. ni-cad banery pack.
AC adapter and ea rp hone. Order your scanner now.

Bearcat" 800XLT·A
L isl price 5549.95/ C E prlc e S239.95/SPEC IAL
...a.rKI, 4() CNn_' a ""crye'e' acenne,"'.Itt OOtlfrol • "'rch/ac.n • ACIDC
Ba nds: 29-54,118·'74, 406'512, 806-912 MHz.
f,we"'dls S23 (l115--S4(10125 andIS' gS 75·lliI.f 0125 Il l'll
The Un iden 800XlT receives 40 cha~nelt i~ two ban"'.
Scans 15 channels per lecond. Size 9v." x4 1ft" x 121ft."
II you do net need the 800 MHz. band, a simller mceer
caU"d the BC 210XLT·... is a...ailabl. fo' S17895.

Uniden Corporation of America has pur
chased the consumer product s line of Re
gency Electronics Inc. for $12.000.000. To
celebrate this purchase. we're hav ing our
largest scanner sale in history! Use the
coupon in thisad for big savings. Hurry...offer
ends September 30, 1990.

Get ~PKial l a vings on Ille scann,,,
IiSled i" this coupon. TIll. couponmu.'
be I"clts~ with 'fOIl' ptepaid QnJ.,.
CrtK1i1c.rdS,~/checJ<s.ndq...""
tit)' d iscOUfll. are u cluo.d from th i,
otl",. 0"'" valid on/V on PI.HId oro.t1
m.i/tiddireetty loCOn1municafions f lee
' fOrlica lne, p.a 8 0x I 04S- DeoL UN/2.
Ann Arbor, Mic hiQa ,, 4 81 0 8- l 0 4 S USA
COupon expi re. September 30. 1990.
CouPOrl may nol be used jnconillnctiOll
with any oI lier oil., from e EL COUp(l1l
may be PhofOf;OP~ Add 112.00 101
shipping In 1M eoMillertta, U.S.A
RELM RH6Oe B-A • • • • • • •141 9 .95
RELM RH258B-A •••• ••• • 294 .95
Be . re.t 800Xl T·A ••• ••• 1 229 .95
Be . n;:.t 21 OXlT·A . • • •• . 1 16 4 .95
Be. rc.t 10XlT·A•• •••••• 1 139 .95
Unld.n HR2510'A . . . . .. 1229 .95
Unlden HR2 6Q(l·A1 ••• •• S23 9 .95
Unlden PR0810E·A . • • • •S169 .95
Unlden CA RC>A •• • • • • •• •S164.95
Unlden ROOXl·A •• • • • • • • S14 9 .95
Unld.n R099 GT' A ••••• •11 14 .95

****VALUABLE COUPON ****
Bearca~ 760XLT·A
List price $<I9Q.95/C E prlce S254.95/SPECIA l
.2--.ncc. .00 ChMt".,. C",,"'''.e a A~DC
Fr-.oueflcyrafl~29-54. 11&-1 74. 40$-5 12.8Q&-1l51! MHz
fJl clu".. '23,U7H4li1 0'25 I nd SI58,liI'15-S94,0'25 11Hz
The Bearca f 760XLT has 100 programmable Chan
"..ls organized as fi...e eneoeet banks lo r easy use.
and 12 band s 01cO"'ersge includ ing the 600 MHz.
band. The Bearcal760XLT mounts ne at ly under
the dash and connect, d irect ly 10 luse bl ock Of
bat1ery. The unit a lso has an AC edaptor, 11ip down
sland and te lescopic antenna fOf desk lop use. 6·
5/16" W x 1.,." H x 7 ....·• D. Model BC 59QXLT·A is
a simila r ...arslon w ithout the 800 MHz. band lor
only $ 199.9 5. Order your scanner from CElloday.

RELM" RH256B·A
List price $58 7 .50/ C E p rlc a S2 9 9 .9 5/ SPECIAL
.8 Channel a 25 Wan T,an.oe"", • Prlorltr
The RELM RH2568 is a 5ixtee l1"channel VHF land
mobi le Iranscelver designed t o cover any frequency
between 150 10 162 MHz. Since this radio il
synlhesized. no expensive crystals are needed 10
store up to 16 frequencies w ilhout balte ry baCkup.
All rad ios come with CTCSS tone and scannino
capabilit ies. A monitOf and nighV day switch is a lso
standard. This t ransce i...er even has a pnoritylur'lC"
lion, The RH25 6 makes an id eal rad iOlor any police
or l ire deparlment ...o luntee r because 01its lOw cost
and high performance. 11. 60 Wa fl VHF 150-162
MHz. ...e rsion called I he RH 606& A is a ailable
IOf 5429.95 . A UHF 15 wafl 16 channel erl lon 01
thil rad io called Ihe RUl58&A il I lso a ilable
and covers 450-482 MHz. but the cost.s $ 454.95.

NEW! Unlden" Telephones
1. 70 0-1. Unid.n . n. w. ,lng m.chin." , S69.95
1."'&4'1. UnJd.n an'''''flng mach'ne. . . . . S49,95
A saY·A UnJ".n an."' ng mach'ne "'9,95
AIMeO-A U_n rtng mac/l "'9,95
AM48C).A U_ ens-.ng mad'l , _. S69 95
FP3Ol>A Un_ INIu<l l)/'lOnI S3-( 95
FP302·A U_nI_tu.. phone S-4 li1,95
FP3205-A Un"'n I lure _ ~ 549.95
FP322&-A Un~n lea" " . _.k.rphon• . . . . . . . . . S5li1.• 5
ltE5100A Unld.n CO'dl ptlo~" .. " ,$14.95
ltE422$-A Un!d.n cordi peak"' phOn" S109.95
ltEn1$-A un/dln Cordi".. epe.k"rphon• . . . . . . . SI 09.95
SnClO-A Un_ Tnmsty\l phone. S1795
KT280-A Un_ Fam.1y phOn. ..ith 111 1 I.stu<I ,. ,S29,95
F"'!50-A Un_ b8CUl l)/'lOnI , $39.95

•
unl err
$12,000,000
Scanner Sale
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MICROWAVE ANTENNAS

73 Book Review
by Larry R. Antonuk WB9RRT

Elements of
loopY~.Pow.r~,SlKkWlgFr_.CornpioN

ArrilY 01902, 910, 1269. 1296, 1691.:.>304.2-401 ,3456
104Hz . For t -ccc. EME. Wnk Signal. OSCAR. ATV, R.,..
pealer., WEFAX, Commert:ial poinllo point. Avaiiable in

. ~ form or assembled and ' ''Sled .

A microwave text for hams at all levels.

"'""".".ssss....
"""""'"_.CoO

DOWN EAST MICROWAVE..-_-
tor SS6, ATV. F....~_129S-2304 3<'56MHz

23001 PA lQrnW .. SW011 12'iO-1300 ~Hz
2316P"'~ O.SW" lBWOli 1 24(). 1 300~ Hz

233SPA lQWin3SWOOJ 12'iO-1300 l,lHz
2:>4QPA lW in3SWOli 1201300~Hz

Z370PA SW" 70WllUI 1~13001otHz

3311PA lW .. 2OWooA 1ICl2416101Hz
333SPA 14W,,«WooA 902416101Hz
1303PA ltlmWinO.4WOII: mU'Hz
60lPA ltlmWinlWOl.I :M56ll1Hl

JIRSa_'ll" t ...... ,3.6VOC
Low NolM Pr. llmp. & p'.emp .~s_32 , 902, 1296,
1691,2304,2-401,3<'56 MHz, S., end 10 0Hz.

u.w. ~ lollHI' 902 MHz 136V $ 110
ZI.Nl ~ 'oIIHI' 1296l1Hl lUV $ 110
l1HA ..... .7dlllol' ZltXI-2«J:IWll 13BY 1130
llilllL/o111WP II'8MCI ldlUl' .,...lZ_........ 11BY 11.:1
«l!1IJW( ~~ GllOllWll loll 1 .:1
~~b'ZllI-lllGHz _«CIII

CAU. ORWfllTE FOR MORE INFORMATlON

DOWN EAST MICROWAVE
Bill Olson, W3H0T

Bo, 2'310. RRI Troy, ME Clo'987

MICROWAVE AMPLIFIERS
fro m

3333LVI( ~ lDocl Yt9 Klt 9CI2 Hz ,as"'" $8i ao
2345t.VI( _ IDap Y.., Klt 1296 Hz 21 CI8I $8lI 0lI
2<W5t.VI( 4Set lDocl Y.., KIt lM Hz 21 "'" $8lI DO

l&oWlY "'" b:lpV..,l--11$91"'Hz 21c11o mOll
23MlVI( S5eI Swt+looj:wtr Klt 1296 MHz 22clio mOll
1:>45LYK .5el k>:>pYflgi K~ 230""~Hz 21c11o $75.00
9ffi,VK .5el k>:>pVlgi K~ 3oI56 Mliz 2111& $75.00

OTher models ev.ilabla . Can or wnl" lor cela log.

SEE Y OU AT D AYTON 1990

(207) 948-3741

MICROWAVE TRANSVERTERS

DOWN EAST MICROWAVE
BillOlson. m HOT

~ Box 2310,RR1 TrOy,ME04987 r:=:l
... (207)948-3741 t:::::d

SIiF 12-40 Complete TrallSVllrler
SHF SYSTEMS Not_ ~neartr"'lI'8nlKS lndtr~ I<ml lo<
902, 1259. 1296. 23001. 2<400. :>4!'>6 "'Hz. AI usa 2m i.f.gI3.6V. Kill
nduclt _ ¥Jd l .O PC boarlls, rial sncl ..OJill'....".'''' 6uIl
onlI il(tude tFAl C $£1<:1_4 0Ji'_' $IICI~ Ii).,
poIla-.g 0IIw hiqo.-q op$IOflS in..- bind.. : t ..

SHF IllOl( ilO2-tO& lltttz 5OroIW ~Ila 6uIl$2SQ
SHF1201296-UOlIIltttz 1lln1W KltSl311 6uIlS2~

SHF12&91t 126I- l2nO'C' ...l l Omw KUI30 6uIlS2«1
SHF2300lK 23G4-230UIHz 11l!nW Klt$I95 1luiII$32ll
SHF 2~1K 2.00MH~IlodtSJC> Conv KU I50 6uoII125O
SHF3.45Q. 3-456-3045llMIU l OmW Kit$l95 Buill$32ll
SHFlOK MlI-580lIllUl.O. $OmW KltS &I

CAil OR WRITE FOR COMPlETE CATALOG

DOWN EAST MICROWAVE
Bin Olson, W3HQT

~ Box 2310, RR1 Troy, ME 04987~
.... (207) 948-3741 c::::J

power generators leads into severat chapters on
mic row ave active devices-c-mbes, trans istors,
diodes, hybrid and monoli thic le s, and the uses of
mcse de... ices in amplifier ci rcuits. It a lso covers
transrnltters and rece ivers , and wraps up with a
discussion on radar systems and communicaricns
systems.

Tbe besr Ihing about £l~ftk'''ts of M'-crowa~

Etearonics Technology is thai it ' s a textbook .
Whi le this might bring back unplea sant memories
for some readers, it really means tha t we ' re talking
abon a quality book. 1be graphics are top-notch.
Tbe lexi is readable , and broken into easily di
gestible sections. Each section begins with the
chapter objecti ...es and a pre-quiz. After each chap
te r the re ' s a summary and recapitulation, followed
by questions and problems (the 01' tell- te rn-what
you 'Il-tell -•em/tell - 'em/tell- ' em- what-you-rold
'em method). In short, a solid method 10 learn
.... hatever it is that you need to I:.now abon mi
crowave elecrromcs .

Home-brew hams should be forewarned that,
because it is a tex tbook , th is book dea ls with practi 
cal problems and solutions and totally avoids the
nuts-and-bolts side of things. There are no " Build a
24 GH.l Transmitter from a Radar Detector and a
SoupCan" chapters here . Bul for the home-brewer
who needs 10 know a lillie more precisely why
th ings work, or just for the curious beginner, Ele
ments of Microwave Electronics Technology is a

wise investment. 1iII

Larry AntOTJuk W89RRT has M..ritt~n nu/7l('l'OU.f rr
l'i~w$ on test eouipmeru and electronics booIu. He
currently work.,f as a project rrumager for a land
mobile service shop in Keene , New Hampshire, He
~"jo}'S home-brew projects , aperimentation, and
iIlSUlIftk'ntalion. Contact him at P.O. Box 452,
Marlborough NH 03455.

Between " Too Cnoneral"
and " Too Specific"

For the most part , existing material on mi 
crewe...e e lectronics falls into one of two care 
gories. You can often find information in a short
chapter ill !he back of communications books . This
is usually much 100 general in nature. You can also
find books dedicated to microwa...e electronics .
These books target too specific a subject area, or
they require an MSEE to get beyond the preface ,

Tbe answer to this dilemma has jus! been pub.
lished. written by Joe Carr, a friendly name 10

readers of etecrromcs books. the Elements of
Microwaw! £l~ctr...nics Technology is a complete
discussion of microwave communicat ions technol
ogy. This manual lakes the reader from a history of
microwa e developmenr through uansmission
lines, wa e guideS, filters , antennas, and the use of
lhe Smith Chart. A his tory of early nucrowa...e RF

D oes microwa...e electronics look 10 you
like a confusing mixture of feed horns , dish

antennas, plumbing flxmres and "'OOd{KI? Or, are
you one of the brave souls who just plunged into
nucroweve communications and found it to be an
exciting segmenl of ham radio acti... ity?

Wl'Iatever your level of experience. tbere comes
a time when a lillie educat ion can go a long way . A
timid beginner needs to know a few of the pitfa lls
before he starts ; a seasoned experimenter may
wan t to round out his practical experience with
some theory. Tbe choice of the proper book can
make or break a learning experience .

Elements of Microwave Electronics Technology
by Joseph J. Carr, Copyrighl 1989
Harcourt Brace Jovano... ich, Inc .
1250Sixth Avenue
San Diego CA 9210 1
Hardcover Price: $31.00

Technology
Electronics
Microwave
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MasterofCW
The MFJ-486 Grandmaster Memory Keyer

MFJ Enterprises, Inc .
P.O. Box 494

Mississippi State MS 39762
Phone: (800) 647- 1800

Price Class: $190;
MFJ·1312 AC adapter, $13;

MfJ-n Re mote Control Keypad, $20.

By now everyone is pretty familiar with
automatic keyers. They are lhe little elec

tronic devices that allow us to send nearly
perfect CW with a minimum 01 effort using a
paddle (straight or iambiC) as a key. Most
kayers offer some variable controls for cus
tomizing en and/or dah weight, and a few otter
various memory schemes. Memories provide
a means 01 recording repeti tious messages
(COs. QTH , station info, UR RST IS, etc.) for
tater transmission, usually at tne push 01 a
single bunon .

The MFJ-486 Grandmaster Memory Keyer
does all of the above, then enters the next
dimension 01 automatic keyers- the MFJ CW
Word Processor" . CW word processing is as
close to having a computerized CW station as
you can get wit hout ac tually having a comput
er (and all that goes with it : la rge size, display,
keyboard, RF noise, etc.). The Grandmaster is
only9~W x2.S"H x 6"0 and weighs less than a
pound .

Features

Before getting into the complexities of the
Grandmaster let's look at some of its features:

- Works with grid block, cathode. and direct
keying.

«Headphone jack for private listening.
- Has provisions for external control (MFJ-77
Remote Control Keypad) .

- Adjustable speed from 4-1 00 wpm.
- Adjustable weight .
-venebre tone and volume.
- 10 message memories.
- AutomatiC contest number generation_
- Aandom code generator.

MFJ has placed a warning at the top of the
firs t page of the operating insl ructions. It
states, "PLEASE READ THIS ENTIAE MAN
UAL BEFORE OPERATING THIS EQUIP·
MENT! " This is no idle warn ing , since wi thout
a complete understanding ot all the controls
and teatures on me Grandmaster, you will be
unable to make it work to its fullest capabili
ties .

The manual is not laney, being only copies
of Iypewritten texl. However, it is effective in
getting the necessary information across to
the reader.

Message Memories

The 10 message memories provide a total
ot 8000 character spaces. To illustrate the
total size 01 this memory: A tull column at 73
text (from the top at the page to the bottom)
contains about 3500 characters. The memo
ries are soft partitioned, meaning they are not
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Photo A. MFJ-486 Grandmas/er Memory
Keyer(courresy of MFJ). A complete neophyte
can master code and become a formidable
ccoresre- with this device.

of fixed size, and have a lithium battery back
up.

You can use either straight or iambic pad·
dies with the Grandmaster . The sending
speed is adjustable from a front panel poten
tiometer with a programmable speed range .
The latte r func tions similar to "band spread"
or slow tuning by setting the lop and bottom
speeds of Ihe desired range on a 1:5 basis.
For example, the slowest range is 4-20 wpm
and the fastest is 20-100 wpm .

" . . . the quick
operation of the
memories and

placement of the
incremental serial

number will no doubt
raise scores and make
contesting easier and

less rushed. "

CW Word Processing

Have you ever entered a lengthy message
into your keyer 's memory, only to mess some
thing up at the very end? Or. do you have a
canned message that is no longer up-Io-date
due to an equipment or antenna change? With
the MFJ CW Word Processor you can insert,
delete, and otherwise eon your mes sages in
very much the same way that a typist does on
a wo rd processor.

Memory editing is done one "word" at a
time. As each word in the memory is sent out
for edit, you can either change or delete it,
insert additional text, or accept it and have the
next word sent .

My Use 01the Grandmaster

Memory messages can include automati
cally incremented serial numbering for con
tests . repeat messages (CaS and beaconing).
and normal memory messages like ca llsigns,
OTH, stat ion info, etc. With the large amount
of memory available in meGrandmaster , I te ll
like a piker lor using such a small amount tor
my test messages.

The memories are in two banks, A and E. I
set up my memory messages as follows:

Al-CO CO CO DE WA4BLC CO CO CO DE
WA4BLCCOCQCQDEWA4BLC K

A2-DE WA4BLC K
A3- TNX FOR CALL. NAME & OTH. UR RST IS

(you hand-send this)
A4-STATIQN , EQUIPMENT, AND ANTEN NA

INFORMATION
AS-stores the current ESfor resending in E3
E1-CO ssca SS DE WA4BlC
E2-NA (add in memory E5) A WA4BLC 68 VA K
E3-NA (add in memory AS) A WA4BLC 68 VAK
E4-QSl UR NA (hand key this)
ES-automat icalty incremenls numbers that are

called in E2

As you can see, I have set each bank for a
speci fic use . one for normal contacts and the
other tor sweepsta kes . They can be cus
tomized in any fashion tor nearly any use . The
one limitation on memory usage is AS and ES
which are reserved 10 hold only tour digil num
bers. the latter incrementing after each use.

Memories may be embedded into one an
other, as I did in E2 and E3. E2 calls the next
incremental number from memory ES to be
sen t. E3 is used in case Ihe message needs 10
be resent and will not cause the number to
increment.

at course , this could all be changed . For
example, one message could hold signal re
ports: UA APT IS (hand key th is) or you could
put in UA RPT IS 599. (All signals are 599,
aren't they?)

For the contest operator . the quick opera
lion of the memories and placement at the
incremental serial number will no doubt raise
scores and make contesting easier and less
rushed. Use at the Remote Control Keypad
makes contacts go even quicker by placing
the memory co nteors in your hand.

Although you can make a normal contact
easier by using tne memories for canned mrcr
manon (OTH, name, station info, etc .), I won
der if something is lost in the quintessence at
the contact. I often feel we have progressed 10
Ihe poinl where personality is being removed



from ou r contacts. This is one reason I am not
act ive on packet . Oh well, I guess I'm just
old-fashioned.

Code Course

Did anyone notice that las t entry on the list
of features? JI refers to the random code gen
erator, which is a complete three-step CW
course. This means a neophyte could pur
chase the Gran dmaster, use it to master the
code, then go on to be a contest champion, all
with the same device.

The MFJ-486's code course comes in th ree
logically designed steps, The first teaches let
ters and punctuation by sending random ch ar
acters in groups of live.

The second step sends milled random char
acters in assorted groups up to eight charac
ters long,

The last step of the code course is an infinite
number 01 random asos sent in the same
general format as you will find on VE exams.

The Farnsworth method is mcmceo as an
option , along with answer-replay features for
checking the accuracy of your copy.

For the student of CW. working to master
Mr, Morse's curse. the Grandmaster's built·in
CW course is perfect, particularly the practice
0 50 s.

Room lor Improvement

The Grandmaster is a very sophist icaled
that is, comoncareo-coevrce. To get the most
Irom it. you have to use il constantly to stay in
practice with all lis capabi lit ies.

The MFJ-77 Remote Control Keypad is too

SAVE TIME & POSTAGE!
Circle advert iser's num bers on our
handy reader service card to send
for valuable information f rom adver
tisers in this i ssue. Use our Ad Index
to locate advertiser's Reader Ser
vice numbers even faster!

light, and slides around on the desk . Addition
euv.the control's cable is too sti ff , compound
ing the keypad's resistance to staying put.

There is no specific means for speed control
when using the code course option. The stu
dent is left to his own devices. I do note. how
ever, that one way 01 setting the default to 20
wpm is to turn the speed control fully counter
clockwise and press the SPEEO SET switch . Set
in this manner, the slowest speed in the range
is 4 wpm . Using the 5:1 ratio of the speed
control, the fastest would be 20 wpm.

In the Future

I cannot help but wonder if there is a Grand
master Memory Voicer in the works. Such a
device would use digitized voice memory for
messages, with features otherwise similar 10
the CW keyer .

Waffanly

The Grandmaster comes with MFJ 's One
Full Year No Matter What '" guaranlee. This
means MFJ will fix your Grandmaster for one
year no mailer what happens to it. This is the
kind of service customers want; other manu
facturers shOuld take note .

The MFJ-486 Grandmaster Memory Keyer
is available from many amateur dea le rs
around the world . as well as from MFJ Enter
prises, mc., at the above address. 1FJ]

Bill Clarke WA4BLC, research and aviation
writer, has written many reviews for 73. You
may reach him al PO Box 2403. Falls Church
VA 22042.()403.

For m ore informatio n on getting
sta rted on OSCAR an d informa
t ion on AMSAT membership and
membersh ip benefits , ca ll AMSAT
at 301-589-6062 or write : AMSAT,
PO Bo x 27, Washington, DC
20044. Please include a business
size SASE.

• Quartz Halogen
Bulb

• Dimmer
Controlled

• 12'" and IS'"
Lengths

• Slot for Color
Filter

• 12 Volt
Operation ,
AC or DC

• Mounting
Accessory
Options

Performs with consistent reliability
providing dimmer controlled
illumination for late night DX'ing .

LNrll codI Itom G-23 . pm WIth CIIII SlrucItd COUfM IfI NS'/
sleps .~h ussen.CQUrse S l 1 . !IS . VEClype codl~II 01' Ex ·i," e.tll/Illllpe C90 11.95 N I3 0G 51" OUCh -V lit COde
cecrse. Eumtapes 11.00

Zip

l

Credit card customers can order by
phone , Call : (313) 231 -9373

Send To :
littlite/ CAE Inc .
P.O. Box 430
H amburg. MI 48 139
o My check or money order is enclosed .
Charge: VISA 0 MasterCard 0
Acct No. Exp-l_ _

PLEASE PRINT CLEARLY
Name
Address
City

State'~I-:L====~~====Phone (
Sign Here' _

.--------------------------

23 50 Rosalia Drive _ Fullerton, cautornta 92635

(714) 990-8442

~H$ _ C"III1eS ... _ ,.,.. e.e<yIlw>g ,.,...- 10~

., pall "'" Nova. TIId'l CI< GenIrIlIhllOry Inl l.eim _ ......
b'nUII. __ ... <:olin Iftd ...". IU"I lII' .-0ICtwlg
"'" TV AI COIne$ on _ 1-fla<J' VI1S _ ~ Iftd Oftt

1;.90......, CUS8!le m,ts plus S5.00 SiH 10ll'!l0~ bacl<
Quarantee.

"Ie.- code words course lal<n you l,om 10 w""' 10 35 w,,", with thrN 90 minUle lIooiQ cessenes. learncommon words
Iftd IOU..-s lrsed IfIllll ON conlllo:IS NClIIli"ll 10 wrile 00- leilfn" your It<$Ure III " + I30G F& H
wme 01 ell lao' It. onIo.

AMATEUR
RADIO SCHOOL

·'1le¥1IfCI llII my codI II""~.fIIIf CIfmnQ lei and tnlm •
" __lIS N Sy .• LNrn de1aIiIll m-y IlOl Oftly ttIe quesl1011S llnd
IIns ...rl on your test. "Io.,co. Tech" Genera l, Adva nce<! , exi ra
i!leo<y oourSl!'> 00 audKl Cilssettes $i9 ,95each,

CIRCLE 278 OPlIfE"DEIf Sl: IfVICE C"RO
CIRCLE 288 O~ R(AO[R Sl:ItVICE C" RO
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73 Review
by Dave Buren N2GE

Numbet' 13 on your r:-dbecll card

Command Technologies
"Commander" HF-2500
A '90s generation linear amplifier!

Command Technologies, Inc.
1117 West High Street

PO Box 939
Bryan OH 43506
(800) 736-0443

Price Class: $2200

We're in the space age-nigtl-tech super
moIypermaJoy this and avalanche-damped

high dv/dl MOSFET that. Hypersil shrunk the
transformer; Eimac shrunk the "jug." Electrolytic
capacitor technology, utilizing micro-etching and
polysyllabic electrolytes, has decreased size 10
the point where you can hold a farad 01capaci
tance in one hand. The days of the seven-toot
high rack amplifier with link-coupled output,
mercury vapor rect ifiers, and multiple 8135 are
gone lor good. Swinging chokes , bigger than
most plate tran sformers today, and banks of can
capacitors with porcelain-insulated terminals are
but a memory. The stage hasbeenset forthe '90s
generation of Iinears.

The latest desktop entry, Command Technolo
gies ' Commander HF -2500, uses a pair of
3CX800A7s and lits squa rely alongside the Titan
and the Alpha in power and size . It operates class
AB2 and achieves 1500 walls output without
much etlort.

The First aneccmer

II you're like I am, the first thing you do with a
newpiece 01equipment is open'er up, take awhitl
of the new electronics smell , and check out the
hardware. These are some of the most eXCiting
few minutes of new ownership.

Just take the HF·2500 out of its carton, place it
on the bench, and it's ready to go! The tubes and
the transformer are factory-installed. It's 220 VAC
only- just add a power plug to mate your particu
lar installation . Like black body cameras and 200
wall stereo amps, this unit was all black, with red
trim and lettering and a while illuminated single
meter . Not a bad first impression.

The Commande r has a special hex socket type
of flat head screw called a bunco-head. It's al
most as if the manufactu rer wishes you wouldn't
open it up. But, il you want to convert the C0m
mander to 10 and 12 meters, you corte.

I popped open the lid and shone a good bench
light down into the top. The first thing to eaten my
eye was the tank circuit and eencswncn. All the
contacts are " COin silver" plated, and the switch
is supe r heavy duty. The leel 01changing bands
and the resounding clack of the detent attest to
this! The tank coil also has a thick silver plate , as
do all of the interconnecting tap straps and para
sitic suppressors.

Something was different here, though! Buried
down under the plate tuning cap was a huge fer·
rite toroid with taps. This is the 160-80-40 meter
portion of the pi-output. A designa 0114 with the
torOid does an amazing shrink job 01 the pi-cut

put . The size is further reduced by matching Irom
plate load impedance 01 1400 ohms down to 200
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ohms and then utilizing a 4:1 reactance-tuned
ferrite to get the rest of the way down to 50 ohms.
As long as you avoid saturation this sure makes
for a tight, compact box . JUdginglrom the size of
the toroids, saturation is not a problem. The plate
transformer weighs 35 too. and accounts for hall
the total Wtiight of the unit. II has a continuous
commercial service rat ing of 1.6 amps. But wait a
minute ... where are the fitter caps and diodes?

The answer to this question wasn't immediate
ly apparent. A check 01the schematic indicated a
conventional full-wave voltage doubler circuit de
liveri ng 2650 VDC. The caps are 220 uF, 450V
jobs in doubler series lor an eneceve 27.5 uFoSo,
back to the visual inspection. Tracing the sec
ondary HV wires Irom the translorme r, I discov
ered that the caps and the diodes reside in the
airstream inside the pressurized containment un
derneath the tube sockets. That' s good news lor
the caps because heat is the worst enemyct elec
trolytics. Pressurized cool ing is delivered by a 50
C.F.M. Dayton squirrel-cage blower which is ~
cated on the coot side 01the chassis.

Band Coverage

All the HF bands. 160 through 10 meters.
worked successfull y. Tune-upwas quick and sim
ple: the normal iterative tune, toad , drive adjust
and plate current dip wh ile observing the
wattmeter lor maximum output. The 3cx800's re
quire only 50 10 BO watts nominal drive to reach
fu ll legal power .This is sure a change lorme-not
having the power tevel pot cranked all the way
clockwise.

When you reach the 1500 watt output level ad
just the load control for 90 mA 01grid current or
less . The 3-posit ion mu ltimeter covers plate
voltage and current and grid current.

Once tuned up, I found that I tended to leave
the meier in the IG position. II's a snappy meter
movement and gives a good indication of instan
taneous peak current. The 12 meter band is load
ed with the bancswncn in the 10m band position ,
17m in the 15m posit ion , and 30m in the 40m
posit ion . WARC posit ions on the bandswitch

Photo A The Commander HF·2SOO front . . .
Photo B . . . . and rear.

would have been nice here. The problem lies in
the tuned input because there seems to be plenty

of range in the pi«rtpul. The manufacturer ad
mits that the unit will operate on the WARe bands
at reduced power, or at full power " with an easy
adjustment to the tuned input circuitry," implying
that you will nowoperate a t reduced power on the
corresponding I"IOO-WARC band. There might be
a compromise position l or both bands but I
sidestepped the problem entirely by adding a
Johnson Matchbox between my sene-state rig
and the linear input. This is something I got into
the habit of doing with my home-brew 4 x 1, which
doesn 't have luned input or bandswitch-just a
big roaer inductor.

Incidentalty, l wish I could tell you howeasy and
convenient the conversion to 10 meters realty is.
If you sUpply a copy of your license, Command
Technolog ies will give you instructions to activate
tc anc tz meters.

The HF·2500 uses an adjustable L-C -L
(T-Match) luned input netwOO for each of the
I"IOO-WARC amateur bands. A SlOt screwdriver or
tun ing stick adjuslmenlfrom the rear panel willie!
the solid-state rig look into a clean 1:1 VSWR.
There is also an adjustment for the ALC;

Operating

I don't need to expound upon the assets of an
extra 10 or 12 dB of gain into a good antenna
system. I found the HF-2500to be responsive and
clean. aepots art verilied that the signal was
splatter-t ree and clean, including Fr. Moran
9N1MM who came back on my first call. .

Dave Buren N2GE is a Principal Electrical Engi.
neer at Markem Corp. in Keene, New Hampshire.
He specializes in hardware design and rootion
control. He has a B.$ in math and a B.S.E.£.
Dave also works as a station engineer at a c0m

mercial FM radio station in Peterborough, New
Hampshire. He has been a ham since 1954, and
could care less how many countries he's worked
toward DXCC. He also enjoys mountain cfimbing.
You can reach him at 357 Middle Hancock ea.,
Peterborough NH03458.
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April 27, 28, 29, 1990

Early Reservation Information
• General Chalnnan. Ed Millman. NBALN

• Giant 3 day flea market· Exhibits
• License exams ' Free bus service
• CW proficiency test • Door prizes

Flea m ark et tickets and grand banquet tickets are
limited. Place your reservations early. please.

Flea Market Tickets
A maximum of 3 spaces per person (non-transferable).
Tickets (valid all .3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering nea market spaces.

Special Awards
Nominations are requested for "Radio Amateur of
the Year.' 'Special Achievement" and "Technical
Achievement" awards. Contact: namvennon Awards
Chairman. Box 964. Dayton. ON 4540 I.

• Asst. General Chairman. Dave Grubb. KC8Cr

1990 DeadIlnes
Awant NomInations: March 15
Ucense Exams: March 26
Advance Reg/stmUon and banquet:

USA · Aprtl 4 canada - March 31
n ea Market Space:
Spaces wilJ be allocated by the Hamvention
committee from all orders received prior to FebruBl)
I. Express Mail NOT necessary: Notification of
space assignment will be mailed by March 15. 1990.
Checks wtll not be deposited until after the
selection process is com plete.

InlOnna1lon
General Information, (5 13 ) 43~7720

or. Box 2205. Dayton. ON 4540 I
lodging Information, (5 13) 22~2612

(No ReservaUons By Phone)
Flea Market Information, (5 13) 845-3683

Ucense Exams
Novice thru Extra exams scheduled saturday and
Sunday by appointment only. Send FCC form 6 I 0
(Aug. 1985 or later) • with requested elements shown
at top of form. copy of present license and check for
prevalling ARRL rates (payab le to ARRL/VEC) to,
Exam Registration. 88.'50 Windbluff Point. Dayton.
ON 45458

Lodging
Please write to Lodging.. Dayton llamvention. Chamber
Ptaza, 5th ~ Plain Streets. Dayton. Off 45402 or refer to our
1989 Hamvention program for lodging Information
which includes a listing o f hotel/motels located In
the areas surrounding Dayton.

t1AM VENTI O N is sponsored by t he Dayto n Amateur Radio Association Inc .

------------~---------- ---- -----=~~=~.~=-=~~

$'---l

$,--

$,--.;;1
$,---.1

@ $22.00"

!low I'fiUIY
@$IO.oo·Admission

(valid all 3 days)

Grand Banquet
Women's Luncheon

(Saturday) @ $8.00
(Sunday) @ $8.00

Flea Market $25/1 space
(Max. 3 spaces) $50/2 adjacent
....dmission UcI£el must $1~/.'5 adjacent $---1
be ordered with nea marllet tickets Total $,__~

• $12.00 at door •• $24.00 at door. If avallable

Advance Kegisbation Form
Dayton Harnventlon 1990
Reservation Deadline - USA-April 4. canada-March .'51
nea Market Reservation Deadline: f ebruary 1

Enclose check or money order for amount indicated
and send a self addressed stamped (# 10) envelope,

Please Type or Print your Name and Address c learty.

Name _

Address _

City State __ Zip _

4

Make checks
payable to-

Mall to -

Dayton nAl'fVvrI1Ort

Dayton namvenllon
Box 2205
Dayton. 011 41140 I



Numbet' 14 on your FMdbKk e.n:l

Build The Banker
A convenient memory bank selector for the TS-940S.

by Michael Jay Geier KBlUM

"'.'

1"~.

vents logic Is (5 volt s) from damaging other
circuits , the signals are cou pled in parallel
with the switch through the four-pin connec
tor on the right s ide of switch unit F (the black

TO ", ~ "
00' • • "' ~

.',_.

,.. r. " I" 1,0 ,, '0 0 • " .. " .. •

"' '" '".~ "00" _on.
• • • • • • • •, •

"

• t.. • •
A. •

o,~* "',-

VOICE button and inc rements a 2-bit binary
counter , generating logic Os (zero volts or
" L " ) in the same sequence as the switch.
After passing through the d iodes, which pre-

About the Circuit
The bank switch in the '940 operates in an

" active low " binary sequence : It is wired to
shon to g rou nd two lines coming from the
rad io's digital control system . The sequence
IS :

Bank 4 : HH
Bank 3: HL
Bank 2: LH
Bank4 : LL

T he TS -940S is one of the finest HF rigs
available today. but it has one major

de ficiency: the location of the memory bank
select ion switch. Th ere are fou r banks often
memorie s (for a total of 40) but the bank
selection switch is located under a cover on
top of the radio , along with some seldom
used controls like the VOX ga in. It 's an in
convenient location so most of us just use ooe
bank and ignore the rest .

This project shows you how to bui ld a
s imple circuit that can be installed in place o f
the optional vo ice synthesize r board-you
won't need to modify the radio. The complet
ed project will allow you to select memory
banks using the VOIC E button on the front
panel.

Thus, when the switch is set to Banka , it is an
open circuit and effect ively disappears .

The bank selecto r circu it intercepts the
command ge ne ra ted when you press the

Figure I . Schematic diagram for "Tne Banker." Power supply: 5VDC, supp lied by 1'5-9405.
Circuit type: CMOS, sequential switching. Input : Voice synth. start signal from 1'5-9405.
Outputs: ACli~'t' low to ground, hiM ')' coded . Backup power: None.

Device

IC'

'C2
AI
R2
CI
C2
0 1
0 2

Parts List
ValuelType Available At:
40018 Jarneco. Digi-Key.

Radio Shack
(Catalog 1276-2401 )

40278 Jameco,Digi-Key
" XlK
.1OK
"F
O.lI.lF

1N914type

1N91. type

0 00 _1 00 •
i,~~ 0 ;;=y

00 1ifP: =\, 0
o 0 "- .,

o 0'0 -=l' ~
e 19 8 1 00

In.e"I , O" lab s

Figure 2. Foil pattern.
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RECEIVING
CONVERTERS

lCM' noise c:onverter, to rac.lv. vhf .net
uhf benet. on • 10M recelvw. 0J:liee
of kit with case & 8 NC jack$, I<It 'Nith pcb
only, or wl1 un~ in a case. Othef models
availabl. lor other inJOUl ranges & etv.
ReqUfi$/ C81aJog kx complele listing$.
VHF Input r.ng.. .vell: 13&138.

144-146. 145-147. 146-148, 220-222.
222·224; kit less case $39. k~ w/CillH
SS9, wl1 in case sag

UHF Input rang.. .vail: 432·434.
435--437; M jess case $49, k~ wfcase
$69, wll in case $99.

iKl2-928 MHz convertlI doWn to 422-448
or~ tWlge. s.ne price as ltlI.

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

HELICAL RESONATOR
PREAMPS

Preamps 'Nith 3 or 4 section helical
resonators reduc e Int ermod & cross·
bend Inter/erence in critical applications.
MODEL HRA-I·), $4 9 vhf. $94 uhf.
. Spec.Iy ~ 1WIplI; 142· n o. 15().162.
162·174. 21:1.2:13, 420-450, 450-470.

LNW-(*)
~ MINIATURE

.~ GaAsFET
PREAMP

O NLY $2411<11. $39 wlle<L1ee''''

• GaAs FET Preamp similar 10 LNG,
except designed lor 10.... coS! & Pl.II
Ilz.. Only 5If1W • 1-5Ill'1. x 3,14'H.
Easiy~ in ma"lY racios.
•~ ltnflg 1WIplI; 15--35, 35-~ ~llO.
9l).120, '20-150, 150-200, 2OQ.-270, 01 «10-500

"~

LNS-(*)
IN·lINE PREAMP
O NLY $79''kN, $99 w'rlMl,l_ed

• GaAs FET Preamp with fealule5 similar
to LNG series, except .ulomstlc.lly
• ....itche. out 01 11M during tran.mlt.
Use wrth base or mobile tJansalivers I4l
to 2!1N. Toower I'I'lOU'"Ib'la brackets indo
' Speciy ltnflg (fJngft, '20-17~, 200-2.0, or
40D--5Q0 MHz,

TRANSMITTING
CONVERTERS

XV2 lor vhl and XV410r uhf. ModeI8 to
COf'IYElr11OM ssb. C'N, 1m, etc. to 6"1. 2M,
220,432. 435, Md lor illY. lWoutput.
Kit on ly $79. PA's up to 4SN 8YaiIable.
Request catalog lor complete listing$,

NEW T0-3 $UBAUDIBLE TONE
OECODER ENCODER "-it. ""'tStatlle
for lW'Y tone. O"'91oed especaally lor
repeeters. with rernote control
activate/deaewate provisions , $24

TD-2 TOUCH-TONE DECODER/CON
TROllER ktt full 16 digits, with tolk:all
rest>Qol . progremmable. Can tum S
fu IC1iollS on/Oft. Great lor $lIIIICtM:I cal-
~, tool _ $7'9

AP-3 AUTOPATCH I<It lise wiItl above
lor repeater aAopatch. ~'81se patch
& phone h remote oontrol are std . S79

AP-2 SIMPLEX AUTOPATCH TJr'nInQ
Board kit. Use wtth ebcve lor simplex
ope!'iltlOfl using a transceiver $39

NEW COR" kit. Complete COR and
CWID all on one board lor easy ceo
struction, CMOS logic 'or lev< powe!'
consumption. Many new features.
EPROM progr"".,oed; speofy call .. $99

ACCESSORIES
COR-3 REPEATER CONTROLLER k~

features ~ lSlabie tai & time-oul
tmers, lIoid-state relay, COl.WlllSy~.

and local speaker ampIrfier $49
CWID k,t. Diode programmed any time
In !he field. adjvstable tone, speed, and
timer. to go with COR·3 $59

.11;11"
II you preler a plaln-vanJlla or kit

repeater, you couldn't l ind a
better va lue than our original
REp·IOO REPEATER

s.ne fine rf moc:Ues as REP-2OO but
wdh COfl.-' Colli...... . Can IIdd
aAopatdl, dtn'iI decoder, CTCSS, IlflI'8"
now or later. KIt only $P5, wit $975.

Mo-202 FSK DATA MODULATOR k tt
Run up to 1200 baud digttal signals
through any rrn transmitter with lull
handshakes. Radio link comput~,

telemetry gear, etc _ _.. $39
DE-202 FSK DEMODULATOR kJl For
receiYll end 01 link _ $39

9600 BAUD DIGITAL RF UNK$. t.e....•
cost packet nelworlllOQ system,
consisting ot new MO·96 Modem and
spec:iaI yefSionS of cu 220 or 450 mHz
FM Tr.-.srnitters and Aeeei'81S. .-ner
lace directly 'Nith most TNC·s. Fast,
diode-switched PA's output IS or 5fNi.
(;all lor more jnlo on the right $ystem lor
your applicarionl

ONLY $1295!•

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER
11 you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

As always, Hamtronics strives to give superb performance at
modest cost! In this case, a premrum repeater with ve rsatile
computer co ntrol, autopatch, and many dlmf control features at
less than many charge for a bare·bones repealer'

We don't skimp on rf modules, either! Check the features on
R144 Receiver, for Instance. GaAs FEr front-end, helical
resonators, sharp crystal fllters, hysteresis squelch.

We completely re-thought the whore Idea of what a repeater
sho uld be, to give the bes t fea lures at the lowesl cost.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.
FM EXCITERS: kits
$99, ....I1$I69.2Woontin
UOU!I duty. TCXQ & J<lal
oY8I1 opbOn8 available.
FCC~ acceptfKi lor
com1 uhf & hi bands.
• TA51 10r 10M, 6M. 2M.

150-174,22QMHz.
• TA451lor uhf,
• TA901 'Of 902-928MHz,

O.SWout twit orfy. $169)
• VHF & UHF AMPUfIERS.

For 1m, ssb, illY. Qulpul
Irom lOW to 1(XJN. Several FIlodels, kits star1Ing III $79

FM RECEIVERS : kits $l39, ....1t $189.
• R144/R220 FM RECEIVERS for 2M,

150-174. or 22OMHz, G. As FET l ront
end, O.15uV sensitivity! BoItl aystaI &
oerarftc i11i11~ plus helical
r.sonator front end lor ••oepbollal
ss':eti\/lly; >l00dBat 112kHz (best
available anywhere!) F1utIer-prool
hysteresis squelch; ate trackS drill,

• R4S1 UHF FM RCVR, similar to

"""""• RiOl 902·928MHz FM RCVR.
T'i/Jis ca"lIlsion. GaAs fET front encl.

, R76 ECONOMY FM RCVR lor 10M. 6"1. 2M. 22QMHz. wfo hek:aI res. 01
ale. Kits $129.

• Weath.r ..telllte & AM sircraft rcvrs also availabla.

• Available for the 10M, 6M. 2M . 22OMHz. 440MHz. 902MHz ham bands,
FCC trP- .CC'pl.eI models also avai/ab/e lor vhf and uhf commercial bands.

• Ruggld ••c it.r.nd PA, clesiglled lor continuous duty,
• Powrrer QU!pI.J: 15-18W (2!1N option) on 2Mor~; 15W on 22OMHz; lr1N on

ltlI or 902MHz.
• A«;essoty acIc:k:Wl PA', 8Yaiable with po.....r " ....1, up 10 l00w.
, Flv. courlesy b••p types . including a pleasant multi-tone sequence,
• AUTOPATC H: .rther op.n or Cloud access, ten-eeu res trict. ecto-oeco-oect.
• Rever.. Autopatch. two types: auto-answer or ring tona on the air.
• DlMF CONTROL: oYf1l 4S~ earl be controled by touch--tone Separate

4-digiI conlrol code for ear;tllI.n::tion, pl.Js ell1nl &-digit0- paSlJ'IffOl"d.
• Owner un inhibit alliopatch or repealer, enable IlflI'8" open- or doseO-acetSs

for repeater or ilUlOPaIch. and enable 101 cab, revetSl patch. kerchurok liIter.
site alarm, aux rcvr, and other options, iocU:ling two ltI.Dl~iarY. 'lIl.maI c:iro.its

, The cwid message, dlmf command codes. and owner-specdied defau~ parame
ters lor oor and cwid un ere and tones are burned into the eprom at the factory.

• ON speed Md 1OI'le, COl.Wlesy beep and tai tmers, and COU'leSy eeec type un
.a be changld.t . ny time by owner·PilS~o--protectedclUrt corrvnands.

• loWly built-in dillgno. t1c " tesmg fulC1iollS using rncrDPlOO eS$Ql".
• Colorcoded 1Id'! Indlc.t. statu. 01 aI major fu IC1iollS.
• W.ld.d ~rlltloo. lor ••eiIer. pa, receiver, and controller. PEM nuts lor covers.
• 3-1/2 inch aluminum rack panel, fin~hed in ewshell white and black.
• Au.lli.ry ree . .....r Input lor independent control or cro.. Ilnklng repeal.rs.",... ..__-.. 100__10 _ R.-tj_~rot_--.
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Figure 4. Flanges face left.Figure 3. Installation orientation.
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THE NUM BDI. TO CAll. FOR Ttll: VEllY 8&ST
TVl . .Rfl- .-f'll.TUl:S. (THE ONES THAT WORK)

1-800-KILL TVI

TV_IZ K W -l ax
T YPE BX CABLL-Tv lin r n.T!:It..•. • .t<2 .or..
STANDARD TnLPHONt: TP-IZ .. . . . • . •. • .e..'iIlo
PURE AC 0UTPlrT UN£ F1LTEll _ 1 ]'1 '"_n._ _..... __ W'-v ....

"::'.::;:... ,..;::t :"-"':'':.l~ -.~.'r'

• r:i.l S M IL E. .. Y OU ' RE NOT ON TV

fOR TIr.JINlCAL llISCUSSlON OIl ENG1Nu:R1NO
H U.P CALL (~2 · f>~ _Jbr..> FROM lOA M TO l P M

-EVEIlY ITIM SOUl W ITH S ATISFACTION
oR "-IONEY ·B A CI: GUARANTEE:"

Sl:NO CHECk NOCREDfT
~ C~

SAY coo TCE LABS Pl..£ASE
\0$1. SUN RIDGE

S4N ANl'ONIO, T X. TSZ47

CIRCLE 81 ON READER SERVICE C"RD

SPECIALISTS
IN FAST TURN

P.C. BOARDS
PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR .HORE /,'l/ FORMATIO N _

,~,. M idla nd
I" II Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 597 15 (406) 586-1190

CIRCU 2520N READER SERVICt: CARD

CABlET.V.DESCRAMBlER
How You Can Save Money

on cable Renlal Fees

Jerrold.~, Scimti(\c AtlInla,Oat. Zenilh, Balle
. D<l <>tiIcr raa.ou.~uren

Best~t.IIIWboJesaJe Prins
30 days moM1 bltCk l!:uaMlnl«

FREE 16 page CaltaLog

COl , . , ,_, 1·800·445·9285
U.S.Cable T.V. IIlC. IHpLKC9
4100 N.Poweriine Ad., Suite F-4

Porn no Beach. Fl33073

unit containing the bank switch). As long as
the switch remains in Bank 4 . the selector can
pull the appropriate lines low and step
through the banks ,

The signals intended for the voice synthe
sizer are narrow and rapid. and vary depend
ing upon the frequency to be spoken. They
occur in a burst each time you press the VOICE

button so some input signa l conditioning is
required to prevent false or unre liable trig
ge ring of the selector ci rcuit.

In the schematic d iagram in Figure I IC I , a
400 IB quad NOR gate operates as a monos
table multivibrator, or " one shot" , The firs t
pulse . applied to pin 6, fires the one-shot
(with R2 and C2 providing the time constant)
that remains triggered for the duration of the
burst . The result is a single pulse of several
milliseconds. suitable for triggering 1C2.

IC2 is a 4027B dual JK flip-flop. used as a
2-bit binary counter , C I and R I prov ide a
reset pulse when the rig is first turned on.
setting the flip-flop' s two NOT-Q outputs to
the logic I state . Each pulse from IC I . corre
sponding to a press of the VOICE button . ad ,
vances the count one step in its binary se
q uence . D iod es 01 a nd 02 pe rmit the
flip-flop to pull the radi o's bank switch lines
low, but block logic I voltages (5 volts) from
reaching the radi o.

Constr uction Details

Figu re 2 show s a full -sized foil pattern, but
any type of construction will do. The board
should be made to the same overall dimen
sions. though . so that it will fit in the space
intended for the voice board .

The radio's connectors are on standard
O. I-inch cente rs, bu t the matching sockets
are simply not available in the U.S . . as far as
I can tell . Usable connectors can be mad e
from standard male 0.25-inch high " header"
type pins, available from Jameco Electronics
and Digi-Key . The pins are a little slim.
though . so bend them just a little to insure a
good connection. Thc 2-pin connector should
be attached to the selector board by about
5 Inches of 2-conductor wire . and can be
made from the same type pins, bent at a right
angle . You can also use a right-angle header ,
Lay the board solder side down so that the
two rows offou r holes are fac ing left , and lay
the wire assemhly to the len of the board.
with thc pins facing up . Now , connect the
wires to the two outermost hol es nearest the
front of the board . making sure there are no

twists in the wire, (See Figure 3,)
When insta lling C I , 01 and 02, be sure to

observe proper polarity . And , of cou rse. be
careful that the ICs are correctly inserted .

Installation a nd Operation

Disconnect power from the rig and install
the board . with the connectors on the left. and
screw it down with two screws. (See Figure
3.) Now . locate the radio's two connectors.
which will be lying near the installation loca
tion. (If you' re not sure where to install the
board , see page 44, section 9-5. of the own
er's manual. ) Install the 8-pin connector with
its flanges facing left. and the 3-pin one the
same way . Finally . take the selector's 2-pin
and press it into the top of the REAR two pins
of the four-pin on the right of switch unit F
(just to the left of the installation site) . gently
pulling the existing wires to the left in order to
make room for entry . See Figure 4 for con
nector details.

Close the rig up, reconnect power. set the
bank switch to Bank 4. and fire it up. Press
the SCROLL button until the LCD displays a
memory location , The first number should be
4 . indicat ing Bank 4. Press the voice switch,
and it shou ld move to Bank I . Each press will
increment it by OtIC. If the orde r is incorrect ,
you may have wired the selector's 2-pin
backwards, The easiest way to co rrect it is to
reverse the wi res going to the board . and
leave the co nnector alone. Be sure to com
pletely remove it from the radio first. to avoid
any potential static problems or shan ci r
cuits.

A Ronus

The selector resets to Bank 4 upon power
up. effectively making it disappear. The bank
switch still works and can be used to preset
the rig to a speci fic bank for timer record ing
of sho rtwave broadca sts . Don 't forger.
though. to ser it back to Ban k 4 for normal
operation. If yoo leave it in another bank the
banks won't step properly . but no damage
will be done. Just reset the switch and all will
be fine . Enjoy the other 30 memories in your
' 940 ~ III

Micho.el Jay Geier KBI UM invented the
Memory Bank Selector in 1986. It was ma r
krted by lnvemron Labs as •'The Banker " in
1987. KBI UM is 73's troubleshooting "Ask
Kaboom " columnist. You can reach him at
PO Box 64766, S, Burlington vr05406.
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Chassis Top View

R.F. Deck
Top View

T.M . HF-2500
Linear Amplifier

R.F. Deck
Bottom View

• Two Elmoc 3CX800A7 Triodes

• 8ullt for High Duty Cycte Emissions
• 1500 worts output continuous carrier
• 1600 warts plate dissipation capability

• 3 year limited warranty

• Factory direct sales and service
• Band Coverage: 160. 80, 40, 20, and

15 meters ( 10 meters export)

MADE IN U.S.A. BY HAMS FOR HAMS ups Shipoblel

COMMAND TECHNOLOGIES, INC.
1117 W. High St.. P.O. Box 939, Bryan, Ohio 43506

Toll Free 1-800-736-0443

CtIlCl.E 30 OJrIIt£ADlR SERVICt: CARD



DJ-160T&DJ-460T
2M HI T is here! And wow!
"Bells & Whistles" is a tame word to use
for the new D)-lOOT, newest "Magnificent"
one from Alinco. Keyboard entry is just
one of four ways to enter a frequency in
the extended receiver 037-1 73.995 Mhz)
of the DJ.I6OT. You can store duplex/
simplex pairs in any of 20 Memories. or
Call Channel. with offsets, and any of 38
encoding subtones. Choose one of 3 scan
modes. "Band" "Program" or "Memory"
and one of five step ranges in VFO. Prior
ity mode can be used in VFO. Memory or
Call. "Dual Watch" allows the OJ-lOOT to
scan 3 seconds alter
nately on CALL, VFO
or one MEMORY.
"Pager' is for group
or s ingle person
alert. Other features
include: Auto "Bat
tery Save". Auto
"Power Off" . and 2
Memory Autodi
aler. Get Swarts on
standard 700 mah
battery, or in
creased power from
built-in DC to DC.
or optional 12V bat
tery. TheAlinco OJ
lOOT. now the "Top
Gun" with the com
petition today! DJ
400T for 70an.

DJ-500T
Power-Packed Dual Handi!
20 Memory channels. subtones. built
in DC to DC. 700 mah nicad
battery. LCD readout with
6W on 2M and 5W on 70
em (with optional battery)
call channels. DTMF
Touchtone. and direct
keyboard entry, are just
the few winning features
of the Alinco OJ-SOOT
Dual Band Handheld .
Easy to use . and Value
Priced at your Alinco
Dealer.

ALiNCO ELECTRONICS, INC.
20705 S. WESTERN AVE.. SUITE 104. TORRANCE. CALIFORNIA 90501

TEL: (213) 618-8616 ' FAX: (213) 618-8758
aRCLE 67 Off REAM:Fl SERVICE CARO

DR-11 OT&R-41 OT
Tiny 2M Power From Alinco!
DR-l lOT, this 2M Allnco. enters the nine
ties a proven winner with the "reputation"
of best value. The DR-I lOT packs a power
ful 45W on 2M and sports all the features
you expect in todays tranS(:eivers. Tuning
is a snap with the multi-functioned easy-to
see keyboard. 14 memory channels. sub
tones, scan. multi- colored LCD readout,
reverse. are a few of the many features of
the DRllOT. The mobile of the future 
today! DR410T available fo r 70 em.

The Magnificent Six
Gives You More Power

DJ-100T&DJ-200T
Best 2M Micro Va lue
Anywhere!
The Alinco D)-lOOT is "Magnifi
cent" for its tiny size. but stands
up to the competition
with power and capabil
ity. 10 mem ory chan
nels store offsets and
subtones. Has LCD
readout with call chan
nel and reverse at your
fingertips. 500mah bat
tery with direct DC to
DC is standard. 3W on
standard battery. 6W on
optional battery leaves
the competition in the
dust! DJ-2OOT for 220 MHz.

DR-510T
Best Dual Valu e on the
Market!
The Alinco DR-SlOT has most of the out
standing features of it's sister the DR-57OT.
including 14 memory channels.cross band
duplex and cross band repeal. The multi
color LCD display. and simple tune con
trol panel makes simplicity the key word.
The DR-51OTwith 45/ 35 watts is the best.
feature-packed dual bander on the Ama
teur market today. See the DR-5 IOT along
with the other Alinco "Magnificent" ones
at your favorite dealer today!

DR-570T
Set your sights for dual!
The Alinco DR·S7OT "Twin Bander" has
dual LCD readout. volume. squelch and
tuning controls. Double barrelled power
with 45W on 2M and 35W on 70 em, plus
simultaneous receive on both bands or
intermix with fou r modes ofscan. The DR
570T will win the "battle" with its illumi
nated front function panel and LCD
readout. readable in any lighting condi
tions. Don't let the "Tiny" DR·57OT fool
you! It's fast. and leaves the competition in
the dust with many standard features you
expect. Cross band repeat with the flick of
a switch. Full duplex, 20 memory chan
nels, call channels, Ifi-key DTMF Micro
pho ne . and subto nes are ju st a few.
"Reach" for the DR-S70T
today!
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A ll products are protected by a 2 year limited factory warranty.

CANAUA :
Canadian Dislribulor
Texpre Sa les Inc.c-Burtiegton, Onla rio
(416) 332·5944

Omar "l ectronics- Loganville, GA
Omnl t:tectronlcs--Laredo, TX
Quement Electronics- San Jose, CA
Rt' Enlerpru--Merrifield, MN
R & L nedronics-Hamillon, OU
Radio Wortd-Bouldf'r Cil)'. :"tO V
Reno Radio-Reno, NV
Rlvend ell As.sociates-Dcrry, Nil
Rogu s n ect ronlcs - Soulhinglon, cr
Rosen's E1edrontcs-Williamsoll., WV
Ross Distributing Co.-PmloD, IU
Satellite City-Minneapulis, M :"oi
Soundnorth-S. Im't ralls, M:"II
Tel-Comm l::Jectronic Comm.-Lilllelon , MA
Tnas To~'ers-Plano . TX
Unh-enaJ Amateu r Radio-Columbus, 0 11
\ 'HF Communications-Jamestown,:"IIl'
Williams Radio Sales-Colra~ , NC

-

Ham Radio Outlf'I- Anahrim, CA
Ham Radiu Outiet - Allanla, GA
lIam Radio Oul!et-Burlingame, CA
Ham Radio Outlet-Oakland. CA
Ibm Radio Oul!el-Phocni'l;. AZ
Ham Radio Oullel - Salem,:"t01I
Ham Radio Outlel - San Djego, CA
Ham Radio Outlet-Van Nllys, CA
llam Radio Olll!el-Woodbridjle. VA
HSC- Sanla Clara, CA
HSC-Sacramento, CA
HSC- Sunn)""ale, CA
International Radio System-Miami , FL
Jon's Electronics- Culver City. CA
KComm- San Anlonio, TX
KJI E1ectronics-liouslon, TX
Madisun Electrentcs-c-Heuston , TX
Maryland Radio Center-c-Lauref, Mil
Memphis Amaleur E1l'C"lronics-Memphis, TN
Michigan Radi o-Mt. Clemens, MI
Miswuri Radio u nter- Kansas Citlo MO
N & G Ell'<'lronlC5-Miami,FI"

A·Tech t:lectronks-Burban~ , CA
ACK Radio Supply-Birmingham, AL
Amateur& AdVince Comm.-Wilmington,IlE
Amateur Comlll.ETC.-San Ant onio, TX
Amaleur ElKlronk Suppl}'-Milwau~~, WI
Amaleur ElKlronk Supply-Orlando, t 'L
Amateur Electronic Supply-O earwaler, t"L
Amateur Electronic Supply-Las vegas, NV
AUSlin Amaleur Radio Supply-Austin. TX
Colorado Comm. u nter-Denver, CO
Delawlre Amateur Supply-New Caslle, DE
..:1Original Electrcnlcs-c-Brewnsvlue, TX
FJectro..com-Tllcomll. WA
EEB-\'leona, VA
Ericson Communintions-Chicalo, IL
F & M E1«tronlcs- Gl'ffnsboro,l\C
.loyd Eledronics-Collinsville, IL
The Ham Station-Evansville , IN
T~ Ham Hul -Amarillo, TX
Henry Radio-Los Angrin. CA
Hil1lCb Sales Co.- WlII iamsville. l\ Y
HK Electronics-Mus~eglln. MI

Amazingly, the price reductions are not just the normal 5 to 10 percent. but substant ial
ly more! So much so, that ALINCO can say without hesitation, "THERE IS NOTHING
ON THE MARKET EQUAL TO OUR PRODUCTS IN FEATURES, BENEFITS,
AND P RICE."

So dramatic are the reductions that heads will roll at ALINCO USA when the home office
learns what has been done.

Torrance, CA-ALINCO ELECTRONICS has announced the most dramatic Price
Reduction ever recorded in the Amateur Radio market place.

ALINCO DOES IT ACAIN!

This price reduction will be in effect for a limited time, so call your favorite dealer and get
yourself one of the "Magnificent Six" from ALlNCO at a truly magnificent price.

ALINCO'S Products are Carried by These Fine Dealers
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Choice Selection.
Now )OU can have it all! lake all the qualities )«l've come to depend on in
our programmable cress tone equipment Astonishing Accu~ Instant
~ lJnequa!ed Reliability; and add full _ tore~
m.dti-tone "'l'ilbilitY""-dcdes, a~memory...1lS ocr new
harcest ofcress tore equipment.

The choice is )OUI"S! If standard cress EIA tones do oot
sun_taste, select any32 tones of_liking from 15.0Hz to
255.0Hz. And l "'" change _ nUn!. no problem; the mem
ory can be~ in )OUr shop with our HHP·I programmer,
or at our factory for free. )bur working tone is accessed by a
simple DIP switch, so !:hereS 00 fussing v.rith counters or other
test equipment.

Call today tollfree and find out more about this fresh new _
bility mtone ~Iing and dont forget to ask about nuIti-tone
switching without cumbersome diode networks or binary switches.

IlS all~l to marlet by the prooIe .00 mtroduce the freS>.
est ideas in tone si0laIlirg and ofcourse our customary same day
shippmg and one jear wananty appI,<

TS-32P C'J'(SS ENCODER-OF£OOF.R Based on the time proven
TS-32, the industry standard for over a decade. The 'fS..32P gives )IOU

the adlkd wnatility ofacustom. changeable memory base, AIowprice
of557.95 makes it an een~ deal

SS·32P El'\CODER Based on the equally popular
SS-32 encoder. Available for CTCSS, or audible burst
tones up to 65511OHz. Price is 528.95.

SS·32S~P SL'B-~L"'lATt:RE E.."\CODER Our
smallest encoder lOr handheJd applications. Now )IOU

can satisfy that customer that needs to acress multi
ple repeater sites \\ith a radio that has precious IittIe
seece inside. At 527.95, the price issmall too.

HHP-I HA.'lDHELD PROGRA.\t)fER R>r
programming the32 memory localioos in any of
ournew programmable products. including our
SD-l00l1Wo-1bne Sequential decoder. The
HHP-I is battery operated for field use. and
will program ANY 32 tones from 15.0 to
655110Hz in .1Hz. increments. Price is
$199.95. c i~

. ~ COMMUNICAnONS SPECIALISTS, INC.• ~= 426 West Thft Avenue · Orange, CA 926(i5.4296
__ Local(714)998-J021 . FAX (TI4J974-3420 . Entire US.A. 1-800-854-0547

CIRCLE 10 <* RE.\OEA SlRYIC£CAJtO



LOOKING WEST"'-'~~
BiNPasternak WA61TF
28197Rob/n Avenue
Saugus CA 91350

The Dawn of the New Decade

No-code is on its way, but Novice
and Tech maybe on their way oul! The
Commission is proposing to amend its
rules by establishing a codeless class
of amateur operator l icense to be
called the " Communicator Class"
The Iong-awaited ltC\ion on no-code
came me morning of Febt'uary 8, with
many surprises, includi ng the eveeuuar
abol,tion of two license classes by attri
tion .

Under the FCC proposal in P.R .
Docket 90-55 , the Communicato r
Class would be incorporated into a sim
plified licensing structure containing
four ascending steps: Communicator,
General, Advanced, end Amateur EK'
Ira classes. Current Techn ician and
Novice Class operator licenses would
be grandlathered indefinitely, renew
able and modifiable, but no new licens
es would be issoed lor those license
classes .

The codeless operator class license
would salisfy three major objectives.
The first is to oHer an entry level license
lor all persons who find telegraphy a
barrier to joining the amateur radio ser
vice. The second objective is to design
a codeless license thet can easily be
incorporated into the current licensing
process. The third objective is to avoid
any negative effect upon current li.
ceosees. the volunteer exarmners who
administer amateur eKamina\lons, or
the Commission's workload.

According to the Commission, the
Amateur RadIO Service exists lor the
purpose of self-training, communica
tion and expenmentsnon by duly au
thor ized persons interested in radio
technique, and whose aim is sotely per
sonal, without financial gain.

Upgrading from Communlcalor

Until now, individuals seeking a li
cense 10 operale an amateur station
must prove that they can send correct
ly by hand. and receive correctly by
ear, text in Morse code SIgnals. Al
th ough th is requirement may be
waived lor an operator 01 an amateur
station transmitting only on frequen
cies above 30 MHz, each of the live
current classes of operator licenses ts
sued by the Commission requires the
applicant 10 pass e Morse code exemr
nation .

Allhoygh the Communicalor Class
operalor l icense would not require
knowledge of Morse code. a Communi
cator Class licensee who passes or re
ceive-s creclil for a telegraphy 9Kamina
tiOn WOUld recewe me privileges Of the
TechniCian Class. Upgraded Commu
nicators would be required 10 sign
" l AC" after the ir call. The upgrade
from Communicetor to Communicatorl
AC would be handled tolally by the
VECs. No new li cense Of canstqn
would be given, and no FCC action
would be taken.

The FCC staNcould nOI eKpla in why
a code test was chosen as the means
to obtain added VHF privileges, other
than to state that thai was wl'lat the
ARRl wanled .

Communkator Ctass Privi leges

Priv ileges for the Communicator
Class would include all emissioo types,
replace two eKisting beginner operator
classes , and simpl ify the amateur op
erator license structure.

The Commission would require ap
plicants for the Communicator Class
license to pass a 6Q-question written
examloancn. The new question poot
would be comprised 01 the questions
from the two pools currently used in the
Novice and Technician license eKami
nat ions , along with some addition al
material . The Communicator class test
itself wilt consist of 30 questions from
the Novice question pool , 25 from the
Technician question pool , and five
newry.created questions.

Candidates for a Communicator li
cense would be tested through the vol
unteer eK8("iner program, Since the
c ommuntcero- class will replace the
Novice class license, this would auto
matically bring all amateur radiO test
ing under the VEC program,

The proposed transmitler power !Of
the Communicator class would be 200
watt s PEP, The licensee's stancn
would be elig ible lor a Group 0 tall
sign . Stations with Communicator
class control operators would no! be
permitted to transmit on the 2 meter or
siK meter VHF bands. or on the HF
bands,

Feedb,8ck Requested

First, the Commission is requesting
comments on all aspects 0 1 this pro
posal, with emphasis on the effect of
eK cluding Communicator ctass li
censees from the two VHF bands. Sec
ond, any comments are welcome on
whether It' S desirable to altowCommu
nicator class licensees 10 operate on-

the-air telegraphy on the HF bands.
Any HF privileges that the final report
and order might g ranlto CommuniCa
lor licensees would be limited to do-
mestic communieations only, SO as to
slay within Ihe terms of the WARe
treaty. No cross-border or out~I-eonIf.

nent contacts wou ld be allowed.
The FCC proposal diNers in several

ways from the AARL no-code proposal
in AM-699S and other no-code re
quests . The February 8 release 01
Docket 90-55 proposes to stop issuirtg
Novice and Technician class licenses
so th81lhe one point of entry into ama
leur radio would be the Communicator.
Th is is substant ially d iHerent in pnilos
ophy from what the ARRL and Q(her
petItioners had envisioned. but it is al
so nol altogether S1JrpriSing. With c0n
tinued government cost-cutling , iI ap
pears 8S il the FCC is lak ing the
occasion ollha creation of the Commu
nicator class license as a way of long
ter m cost-reduction for itself.

On another fronl , the Technician
class is the lastest growing of all n
eense classes, and wields consider.
able political clout in the 1990s. Techs
will not want to give up this political
might, and they will probably light 10
retain full lieensing of this class, or re
quest " grandfathering" to the next
higher class eucenee.

There will be a comment periOd Of $iK
months. Comments on PR Docket 90
55 are due August 6 with replies eK
pecled no later then September 7,
1990. A good guess is that a linal report
and order to create the Communicator
will be issued either at year's end, or at
the Dayton Hamvention in April 01199 11

EKcerpted from the WesUink Report
with assistance fr om the ARRl .
WA3VJB, KB4KCH. KCSCW. WSVI
and W6RCL __ .de WA61TF III

" AMERICA'S MOn RUlABLE AMAnUR RADIO DlALER"

(605) 886·7314
(605) 886·3444fAX

SELL·TRADE
New & Reconditioned

H A M EQU I PM E NT

PHONE

Ca ll ur \\ r il,- L: ~ Too.., Fur a Quul e '
Yuu ·ll Fm.J C.. lU b.- Cuu n euu... Knu" It-dg.ea bl<,

.. nJ Hun<,~ l

STORE HOURS:,·s, _.,O fl_.""'IN.__ l.t.",""n

_'·1 ' ._ 10'1,_.n.._n

YOUR H A M D OL L A R GOES

F U RTH t: R A T • •

CALL OR WRITE fOR SPECIAL QUOTE

Wr>ef1 ' I comes to
FAST DELIV ERY HONEST DEALI NG and

PROMPT/DEPEN DAB LE~ eac - uP
We CIa., 1 USl a uve rt-se " _ ~·..-E GivE ,T'

CALL US
NOW !

WE SERVICE WHAT WE SELL

4¥'U l1&d~\
In 1937, Stan Burghardt (W r;lI IT). because o f ms In tense interest m

amateur recno . began seIli n g and servicmq amateur reorc eq uipment
In conjunction w ith h IS reo.c p aris business. We s tand proud o f tms
long-lasting trad it ion o f Hones t Dealing, Quality Products and
Dependable " S·E·R· V·/·C·E " !

Above all , we fUlly intend to carryon ttus proud tradition with e ven
more new product lines plus the same " fair" treatment you've come
10 rely on . O ur reconditi oned equ'pmentrs o f the fine st quali fy w ith 30.
60 and even 90·day paris and labor warrant ies on selected p ieces .

And always remember:

~ ~,("'JI£Jf$'
~ '-;/' -.:." BUIJIJETIN
\ ' ' \,' "..... ....-..
,
~,l

Get the most of HF Mooifing

SPECIAL OFFER!

Yaesu FT-747GX

CALL TODAY
FOR SPECIAL QUOTE182 N Maple

PO. BoK 73
Watertown, SO 57201 L --'

AEA B&W Oaiwa Palomar

Alinco Belden Husller Rad io Call book

AmerUron Bencher Kantrcntcs Ritro n

Amphenol Bi rd K enw o od Roh n

Amplre Butternut l arsen Tele x lHy galn

Antenna Centurion MFJ Ten-Tee

Special ists CES M iragelKl M U nad illa/Reyco

Astron Cushcratt Mosley Yae s u

Write today for our latest Bulletin /Used Equipment List.
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Michael Geier KB'UM
PO Box 64766
S. Burlington VT 05406

More on Synthesizers
Last month we discussed the ba

sics of frequency syn thesis. As I
hope you'll recall , we explored the
concepts 01 the volt age-controlled
oscillator and the phase-locked loop
with its programmable div ider. Now
let's see what it takes to fix one 01
these beasts when it fails .

Is 11 Really Broken?

Before you try to fix your synthe
sizer, be sure it is actually broken!
Many rad io failu res can cause the
same result-s-a dead ng. It's impor
lant 10 use lhe process of elimina
tion to avo id attacking the wrong
circuits.

Does the power supply come on?
If there are no lights or displays, the
problem is in the supply, not the syn
thesizer. Is there any reception or
transmission at all? Even if signals
are weak , any operation on the dis
played frequency indicates a work·
ing synthesizer . Does the Irequency
d isplay show digits and tune peccer
Iy as you tum the YFO knob? If not,
the microprocessor and/or its as»
elated display ci rcuits are not W()fI(

ing. Try the internal RESE T button,
and also check the lithium backup
eenerv.

In the case ot older ICOMs, a dead
battery wi ll wipe out the internal op
erating software, forcing you to send
the memory board back to the corn
pany for reprogramming . In other
rigs, a dead bauery will cause me m
ory loss, but the ng should still work.
However, some rigs behave errat i
cally when the baUery is near the
end 01 its life, so always check it be
lore assuming a ci rcui t problem. If
the battery is 01the usual flallithium
variety, it should measure 3 volts .
Even a hllle less suggests imminent
cell failure. If the ballery is soldered
in (most are), you may have to order
it from the manufacturer. If there is
another source of lithium cells with
solder tabs, I'm not aware of it. (Any
of you know of one?)

SCope it Out

Having gone this far , if you' re
convinced you have a real problem
with the synthesizer, take a good
look at your test equipment belore
you plunge ahead. Don 't even con
sider allempting a repair unless you
have a scope. This Sluff is just 100
complelt for YOM trac ing. (Besides,
the ci rcuits operate wit h narrow ,

The Tech Answer Man

rapid pulses that just won' t show on
a meter.) A freq uency counter is also
very helpful. And of course, you' ll
need a schematic diagram of the
rig. Finally , ask yourself whether
you feel competent to do Ihe job.
Especially if the trouble is digilal,
some background knowledge is es
sential. Ate you familiar with bIJllers,
gales , data busses and micropro
ceescest

I'm not saying you have to be a
whizbang programmer or a circuit
designer, but you should at least
know the difference between data
and addressing, and have some
idea of how RAM and ADM are used.
You wouldn 't drive a tractor-lrailer if
you didn'l know how, so why mess
up you r eltpensive rig? But if you're
ready, let's go.

Digital Woes

If lhe battery is good b1Jt the dis
play or tuning knob operate incor
rectly, then you may have a digital
prob lem . Digital ci rcuits rarely lail
intermittently, except in the case of
a cold solder joint. If an IC goes, it
goes, the usual result being a pin
Sluck high o r low. If this shou ld
happen on the data buss, odd things
can happen. The rig may skip fre
quencies, or refuse totune at en Tna
display may have segments stuck on
or missing. Or the frequency of the
rig may not match the d isplay. I
remember one case in which the
mode (USB, CW, etc.j indicators
wouldn't light, and the rig wouldn 't
TX or AX. But the d isplay and tuning
seemed fine . The trouble turned out
10 be IwO bad buffer chips used to
send data to the mode control cir
cuitry. They also had to d rive the
lEOs, and tna edra current finally
blew them.

If you 've got no d isplay at all ,
check the supply line going to the
microprocessor an d display c ir
cuitry. Usually, n's 5 volts. Some
l imes, small 3-terminal regulators
are used, and they can blow . If the
vottage is there, scope the c rystal
used as the clock for the micro. If
you see a waveform (usually a lew
MHz) on either crystal connection ,
then you know the clock is going.
Although micros can go bad, il is
unusual. More l ikely, the lrouble is
with an inpuUoutput (110 ) ch ip, or a
memory chip. Make sure you are
eteuc-crscnercec. and then touch
the top of each chip tor a few sec
onds. If anyone of them is very hot,
then it is probably bad. They can,
however, get a bit warm in normal
operation, so don't be too zealous
about th is.

Check for pulses at the data and
address lines of the micro . If some
are ee-e. the Chip is probably OK.
If possible, try to fol low a simple
function (like a mode selection) all
the way to its indicator. If the voltage
d isappears along the way, you 've
found the trouble . If the display
tunes but the rig is absurdly 011 fre
quency, check that data is going to
the digital dividers . While you ' re
there, check the inpuls and ootPlJts
0 1 the dividers for the presence of
signals. An input with no output indi
cates a bad divider. Lack of an input
signal suggests a bad yeo, wh ich
means you 'll have to head for analog
temtory.

Detai led ana lysis and t ro u
bteshooting of the digital system can
be next to impossible, because ser
vice manuals often don't describe
the complex operations in great de
tail. lf the tests so far haven't located
the trouble, now might be a good
t ime to find the shipping bolt and
send the rig off for factory serves.
Analog Blues

If the d igital system seems to be
working but the rig stilt won't play,
you may very well have an analog
problem, which is generally much
easier to l ind than the digital stuff.
Usually, one of two disorders will oc
cur: an OSCillator won't work at eu, or
it will be way off frequency.

The tirst thing to do is to check for
the presence and function of any
crystal oscillators which are milted
with the synthesizer's vcos.There
may be more than one. A dead crys
tal or omer malfunction can stop the
operation of the whole synthesizer,
even though everything else is OK.

Next , scope each voltage-con
trolled oscillator. There may be sev
eral, as multiple loops are common.
Be aware that some designs have
more than one yeo per loop, and
switc h in the appropriate one ac
cording to which band you select,
leaving the others turned off . If the
rig w()(l(s on some bands but not oth
ers, it's a dead giveaway that one
veo is notwOrking .

Put the probe at the oscillator's
output, where it feeds the rest of the
rig . If there's no signal, and that os
cillator is intended to be in use for the
band you 're tuned 10 , you've found
your trouble . (I f you're not sure
which yeo comeson when, try ven
ous bands. They should all come on
sooner o r tater.) Troubleshoot the
oscillator as with any other. Most
l ikely, the problem wil l be a bad tran
sistor or an IC. Some oscillators
have small trimmer capacitors to en
su re that the oscillator will start. A
bad or dirty trimcap can kill the oscil
lator. 1G-745s otten had this prob
lem.

If the osc illator signat is there ,
check the DC conlrol voltage com
ing into the va ractor diOde (which

looks on the schematic like a cross
between a d iOde and a capacitor) . If

it is swinging wildly, or is at ground or
the supply voltage, then something
is bad in the feedback network,
which consists of the phase oetec
tor , loop l itter, and DC amps. Occa
sionally, the yeo can be so off-fre
quency to begin with that the control
vottaqe ca n get Into an abnormet
state trying to correct it. Especially if
there 's a trimcap, try adjusting the
oscillator sl ightly. tt may bring things
back to normal. If not, start tracing
back through the DC amps and loop
l itter. You may find a bad transistor.
I! not , clleck the phase detedor. tt
has two inputs, one from tna pro
grammable divider and one from the
reference. I! they're there, check for
an output. I! there is none, the cetec
tor is bad.

Around and Around

Because synthesizers are loops,
they can be tough to filt . If you've
never done it before, you may go
arou nd and around for hours, be
cause inputs affed outputs and vice
versa; almost everything is depen
dent on everything else. The one en
cuit (besides crystal -controlled mix.
ing oscillators) which is independent
is the reference, so if all else fails,
start there,

Given the complelt ity and diversity
of tcoav's s ynth esize r designs ,
there's no way we can cover all the
intricacies in a column . I hope ,
though, that I've g iven you enough
information to help you handle some
of the more common failures. Now,
let's look at a iener:

DearKaboom ,
Two questions. First, what is the

proper impedance mike to use with
my TS-520S? The rig's i nput
impedance is 5O/r ohms. Also, I've
enclosed the diagram of the muting
circuit of my R-l000 receiver. How
do I make itmute?

SIgned,
Shhhh

Dear Shhhh,
Always try to use a mike with the

same impedance as the rig 's input.
In your case, a ceramic or crystal
mike , or a dynamic with a matching
transformer would do the trick. If you
try a 6000hm mike, you will f ind your
audio very weak. As for the muting. it
appears from the diagram you sent
that grounding pin 7 of the remote
jack would tum 014 on and mute the
receiver, The 47k oh m reerster
(A11 3) ensures that very lillie cur
rent will flow lhrough pin 7, so just
about any method , suc h as a relay,
switch or transistor , that connects
the pin toground, should worll..

Have a tech question ? Send it0"to
" Dear Kaboom" at the above ad~
dress.III
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Ameritron gives you a full
kilowatt output of peak envelope power for
only $995 -- from a whisper quiet linear
that's perfect for your operating desk because
it mcc .ures just 8 IA " H x 14 " D x 14 \4 " W.

You could spend over twice the money for
a legal power limit amplifier twice the size
_. and all yo u"Il gel is an additional 1/3 S.
unit -- a difference you won 't ever notice.

You also gel 850 walls output on CW and
e ven 500 walls on RTIY .

healy duty power supply.
A husky 22 pound power transforme r using

a high silicone steel core. computer grade
filter capac itors totaling 26 ufd . heavy dut y
bleeders and len 3 amp, 1000 V power
rectifiers give a 51if(27oo vo lts fu lly loaded .

Some competing high priced amplifiers us
ing two 3-500Zs can 't give you much more
powe r output than the AL-80A . Why?
Because their lightwe ight power supplies
can' t deliver enough high voltage fo r the tubes.

Step-Start Inrush Pretectlono'
When you first turn on you r amplifier . a

mas... ivc inru h current flo ws.
Your bou e lights flicker a... you hea r a

loud " thump" from you r amplifier. Thi ...
terr ible inru ...h curre nt ...tre ......c ... (/1/ your power
supply corn p onc nt-, to their limits . You r cold
tube fil ament ... uffer... abusive thermal shoc k.

E n ntua lly, this ma...... ive inru ...h cu rre nt
will damage you r amplifier.

The AL-80A special Step·Staff In rush

Ameritron gives you . . .
a full Kilowatt from a quiet
desktop linear . . . for $995

Protectiant" stops damaging inrush current.
By start ing your AL-80A throu gh a ]()

ohm curre nt limiting rc... istor, then shorting
the re... i...tor with a rel ay. the AL-SOA g ives
you a stan up sequence that i... easy on your
tube and power supply cornponcms.

D on't consider a linea r amplifie r without
this critical protection .

Multi-Voltage Primary protects
lour amplifier and gtves

l OU peak performance
Too high a line voltage stresses compon

ents and causes them to wear out and fail.
Too low line voltage causes a ' <soft-tube'
effect •• low output and signal distort ion.

The Multi-Voltage Prima ry in the AL-80A
transformer lets you compensate for too h igh
o r too low Iinc voltage.

With the AL-SOA you get the longest
component life and peak operat ing efficiency
~- regardless of your line voltage.

Before you buy an amplifier make ...ure it
has a multi-volt age primary.

Dual Illuminated Meiers
T wo large meters give you a complete

CIRCLE 3 1. ON RE.ADU SERVICE. CARD

Committment to Sen-ice
E ven after the 2 yea r warranty period .

Ameritron Customer Service Technicians arc
available to help you keep your AL·80A
perfo rming flawlessly ·· no maner how long
you haw it. Just call 419 -531-3024 .

Call your dealer today
Bust through QRM with a full kilowatt

from the Ameritron AL-80A -- right out o f
the box. Call your favo rite dealer for your
best price and o rde r today!

Lightning Fast QSK Switch
T he optional Ameritron PIN-5 QSK switch

gives you lightning fast T /R switching for
full CW break-in. AMTOR . Packet and
other QSK mode s for only $ 189 .50.

II lets you switch the legal lim it in
microseconds into 2: 1 VSWR loads with
less than 0.5 dB receive attenuation.

Factor)' installation i ~ available .

_ A iilI5Qi " QO"';'
. • , th e linear amplifier company

2375 Dorr SI.. Suite F • Toledo. OH ·U607
S4JJ~J: (60 1) 32J.971~ · FA.X: 160 11 JH-6SSI

T~lIniN1: 1419) S3t ·3024 • •·A. X: (419) SJI-<nl2
:\11I'k in U.S.A e ,-..
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Roy Tabellng WotlFW
4727 SOUlh Tropical Trall

Marrm lllland FL 32952

H~12 on your F.-dIlKk cW

TECH TIPS

Try Hot Gluel
~ you _ bean Iaft looldiiog a ...... item, aueh • a

relay. and earn Iigura a ,,""'lOCI of rnoo.otIling Il1 E_ buid a
...... adjunet c:ir'eW: bo8rd and WOlodlll hOw 'IOU wiI hold I in
pIKa? E_ WOlodlll hOw 10 lulan wirM doom 10 \hay tan'
f\e~? Hara is my lOIution: Gala hOI glue gun!

A whHe baclc Iwu given a hoiglue gun lor .... on odd repair
jobs afoond the house, It is handy and Y9fY auy 10 UN, Juat
plug rt in. wait lor ~ 10 heal up, and pultha trigger (Ofpush lha
glue~ 10 /rna hot Mqu;d glue 0\11 the nozzta .

The gtua I ..... lIa~ibIa aIIat 1Ia~--!JP (about 30 ...:01141)
and Idl$aa 10 .....,thitill t IIaY8 triad I on. Soma aumplaa I
IIaY8 .-ad hoi gtua lor.

. S\.anckItts ancllllOUntlloI eWcuiI boards.

. FMlaning reIayw Ioen-ia,
oAnehoring wi.... to .~rting ehllSlis,
oWaatharproot ing 00IlX eonnactOI1l_
. Sealing antanna wi.e Will .ntra.-.,
. Vil:lration-9molinll rnar:t>anieal parts .
. t........ing bare wiraa.
' '''d O w'll toP wire to waII_
- 1kJunling hoantw_ aueh • rniIul hrIicIQ.

'WNthar I1" - ng~ln ears.

- Alta:hing feat toaquiprnanl .
'Hand-form ing gram_.

The Usl eould go on and on. Use your imagination ,
Glue guns ara ayai lable at Radio Shl!cl<, 5fI8r!1, and moel

he.dw.... stores for Iaaa than 112.One passing thought: I was
in a era" supply lltOra raeentty and pule"" mad a varyarnall hoi
glue gun _The gIua alid<s _ only tI'liI aizaoIa~. It is.
liltIII.... 10harda in II-. light spolS. It coat 12-115 and I
goI25 gtua Slidullola 601..-

Pearls of Tech Wisdom

Easy Radial System
Meal 01 'fOU know !hal avertiealanten.na~'t work worth a

llipwitnoula dec;ant.tdi;It system, but you'd raIhar roI_ad
WI broI<an gIasa tIWl do it. 11"1 alNl ehora!

Just an.;h • pizza _ to • st>oo4l. hoe or 0Ihar handIa
with a couple of worm driYot ........ sI4IIII "'-'10 water hoaa
damps. WI>an tI'liI .... is --..atantcI1oIow baI'lind with a
roI of aoII aluminum wWa and • twrlmar and stake IoIdrMng,
Water again when IInished_

Using this method, hund.eda 0I1eel tan be dona In Just .
eoupla 01 hours. No blisters, no _ at. (T1la .adials do NOT
l\av'810 be parlaetly lI'eight.)

TarryS_, LP.E., W'WUZ
. , . N.SI. 1 1 M

La.I_ld CO 1OlIi37

Zero Beat Revlsl1ec1
II • ••~ Ott IOdiieuty noro-bNt a '*'* """" non't\III

__eQIOipi'••~ ... tI'liI •.e1-'. MJdio ........,~.,

p.- much belr;Jw 300 Hz. There is a -...y 10 do II 10 llIl
lIoCC\I•.cy 01 oneOf two henz wilhoul using -..y IeStllQuipmen!
Of t.ans fer methods , just the front plltlel controls 01 you.
t.anse.lver.

You'll n&ad two piO:tC•• Of equipm.nt: a reca iya r or
tranac.... (TIR) elP"tt of AM and sse ' ac:epliOh, and a
ItalioIIIr'8n$tIlilting a knowIl AI" Iraquaney '*"II AM mode
and moduIatad trr.., ItNdY MJdio Iona biol:.ee•• 500 and
1500 Hz taueh u tI'liI NaliOnll But-.. of Slandarda1Wion
' "WW'¥' 011 5, 10, 15, and 20 MHz.).

Wa"" up 'fOUr TIA 101 at laaI1 30 mirlu1M. Then tuna WI tI'liI
t•...,amining (TX)alahon laiJtyeloseIy, uaing the AM mode on
your TIA. Ne~t, sat YOUf aalae\ivlly wide open , lIIually 6 kHz_
This is a musll

Swi\dl tI'liI TIR modetossetLS8orUSSI, keeping"-':
IMIy -..0. open. SIowty tuna 101 ZIII'O bMil oflha two...
_ (II-. Iona Ir....".;tlad by !he TX -..;on and lha Iona
g.n.'aMd wiIhin your own sse .eel-' '''' The dil*..a
batvoMn 'f'OUI" d-'allraquaney and the known RF Iraquaney of
lha TX tIation is tha 8rTQr in 'IOUf master oaeiIIator. Nota lhe
dlfl.'ene<l, plus Of minus, When zero beat is achieved ~ will
sound Ilk. one pu.a tone.Wh.n you gat cloea 10 zero baal you
ean lletu8lty cccm lhe baats bill remember lhallhe frequency
dIflarltt'lt8 ill one hall oItha beats 'fOU eoun\. If your error ill
leu INn 10 Hz you earl probably live willi thai ........ you'..a
perl.eoo.."". No~ ..... ,11...,_ If tI'liI bNl _
IIOUrIdI tI'liI .... M'lan tuning to Hz~ and baIow!he
knowIl~ you _ vary doH 10 zero. IolosI lliOdeili

TJRt only tuna in 10 Hz inc:I8I.Ieo'1tl, anyway ,
To adjual YOU' maalaroaeillalOf HllhadiallO the traquency

01 the known TX I lalion and earalully adjust the mute. oeell
lator lrimmef IOf anolhar z.ro beal oIlhe audio tonas, The
higher the RF frequency of the aaleeted TX lItalion Iha mora
aecurale your results wiI be. One Olhar adYanIaglI of lhiI
proeedura is that .1Iar ealibralion. when your TIR is cold. you
tan tal<a a reading andlolow • up in traquancy unliI ill drtfl is
IUibIa and_ hOw long IIakM to reach 1amParal\I.. 1Uit>A
Iy . AIao,~ a hr'n8 when tI'liI TX station~ II lalrty
stabl8w1th littlaOSS.

BIll Clar1I. WMBLC
8012403

Fall.Church VA 22042
Complete Line of VHF/UHF Rcvr. &
Xmtr. Link Boards & Assemblies
also available. Plus 10, COR. DTMF
Control Bds., Antennas. Duplexers,
cabinets, etc. Inquire.

All available with AutopatchiReverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
'PL '; "Emergency Pwr.flO; High/Low
TX Power; Tone & Timer Units; Sharp
RX Filters; Power Amps, etc.

Of course, if you do want a Full Fea
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of 'built-In' options,
then you want our SCR1000A or
SCR4000.

The SCR77 Repeaters maintain the
quality of design, components and
construction which have made Spec
t ru m gear f amous throughou t the
world for years. However, all of the
"bells & whistles" have been eliminat
ed-ata large cost savings to you! The
SCR77 is a real "work-horse" basic
machine designed for those who want
excellent, super-re liable performance
year after year-but no frills!

_--- - - - -...,We ·ve got the greatest
designlperlormance
"Know-how"-15 years
in the business-with
constant improvements
in our Repeaters &
Link Units/

SCR·IOOOA 2M 0.220
REPEATER WIISO WT.2M Amp
& 30A POWER SUPPLY.
(Allitems available separately)

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
world famous Deluxe SCRI000A·VHF
or SCR4000·UHF, and the basic low
cost line of SCR77s.

• Super Sensit ive/Selective Receivers
• Unusually Good Repeat Audio

For the Latest in Repeater Technology
Go with the Leader-

Basic SCR77

Shown in optional cabinet,

call or write today for details and prices!
Get your order in A.SAP.
Sold Factory Direct or through Export sales
Reps, only.

1055W. Germantown Pil, 510. Norristown. PA 19403 . (215) 631 .1710. TELEX: 84&..211
FAX: (215) 631-5017 CIRCU 51 ON "fADE" SOVtCI CARD
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BILA L COMPANY
137 Manch• • I. , Ori••

Flori . ...n l. Colooado 80316
(71t16l7-oeSO

CIRCLE 42 ON READ£R SERVICE CARD

· Dooob" S~. G.' !(I,' l.."l.>I:'i
2O-l fl l M-10 Dil"' I.

· r••s;.. G,R\· s.4.>I~

l~fllj().IO Di,....

' HsIf 5.z< G:>R\' s~,,-1lS

' I 6 ;l()-IO Dipole
' o--!>ite (Nl\' Sl\l.!l<

)!, III ::»'IOOipol., ....",...; .0\.1.,..... ..., S -&.......
__'.....oy,l,poIa .. \1.,,_

' ~ o>"". ~ r;•• Sl l,ll':'
h/oj ~ t.,, "H...... 1... 11

I ~{lfIo'.' ·S ?r<w ~ 01' R~f.(l'i

CIRCLE 107 ON READER SERVICE CARD

G5RV All-Band QuicKits~

We Did il Agaln l
See the "KB W M's Flavorig" update

in the February 1990 issue on page 59 .
Tile correct source and number lor L6
(10 mH) should be Digi-Key M7103.

ARSWOCUO

The Grand Island ARC notified us
thai they had sent in the wrong post
office box number with their special
event station announcement (see page
50 of the March issue). The correct ad
dress 10 OSl is AR$ WOCUO. PO Box
462, Grand Island NE 68802.

D.R.I.G. 's Phone Number

A rie s -2
A mo,...... radio ; n,eV", .,j e nu,"SysIem

----
PO Box 1067 · Vestal NY 13851 - (607-748-9028)

CIRCLE 338 ON RUDER SERVICE CARD

FOR IBM &: COM PATIBI..CS . $64.95 1' _ FO R IBM &: COMPATIBLES · 589.95 1' _
I.............. M....-P.....,..". AOIA.... R..u>oo Sonw....... IJ<TR>I<A.... M....-P.....,..". AOIA.... RAflOO Sonw.....

.. ba LOiiii>,l lmDiiiaJ lcon,... pn>&:raID (OImUlUf>Clii.ly) .. Lou;in~/TatDinall RC /Conl... pn>&:raID ( Iimullaneouoly)
.. lnlat'.Ka r.th~ UWaildA.£.t PK·2Jl ros ,. Full)- oupp<ll"U U W. PK.2J1 and intaf..,.. ...;u, <Kber ros
.. Reads Fcql Mock rl'Olll lccm &: JI:I"..,.,."JXnn(_~) ,. Reads andeonlJ'Olsko-ot.~T~...T«. Yo X<>n'
,. AUlomalicall)" inseI'u Frcq. / Mock / Date /T_ into Lot; .. Automalicllily inseru Frcq. / Mock I [)a'e /T""", into Los
,. AI..,.,.. lDOl>Se and/or f unction key eon,rol ofT"",,inal Unit .. AI"""," m<>We ! kqrboard conlrol of X......aOO A:4M/ PK·2J2
.. Search La&br any r,eld includin, RemarU ,. Search Lo& by any r",1d inclu din~ Reman.
.. Up 10 l WX1 C1l1n.s per La, fi le {depends on Sid 1J>C1lIOI')') ,. Los C1luiea per r,le rim iled only by"ora~e (liard di'k re<m.)
.. Can caplu~ an or 1*" of any in<:omi,,& dala 10 disk ,. Sadlabk: QSO burr.... ,. Sele<uNe di.k captu~
.. Prints QSL Iabds and Iotb<><* oheets ,. Son and Prmo lop by Dal... Prer... Counuy ,. QSL bbN
,. R ~plop_ or IX)S fromwitbinA"""1 ,. R OIl>a"prosnn>s OC IX)S {romwillYnA,..,l
,. U dd"..,."ble colon tee ..fon~I bKkp-ound ,. U dd"onable colon tee .. ronpounJ I ,*k~
,. Dupe_ kin& and .n&durinl dili.... 0S0s ,. Dupecbeckin&o k>t.Iin& Radio Conlrol durin, di&iUI oso.
> ShiftsllJ modes, Baud Riles. CW . peed etc. and aU OIher ,. Scan Radio based on I.Ds ...",h. ChanV' r<cq. """"" VFO.

ne<e'" in '~mal p.ramel~ro ....irh rnou... click or key pre.. 1V rno<l.o. e, e, Wllh maul<! or keypreu. ("'G' _~_ _J'
Ma"~ .ard -SubmilCallSi wi'h Onkr-

See February's " Hamsats" column,
page 52. The correct phone number for
the Dallas Remote Imaging Group's
bullet in board, which incorporates the
AMSAT Bulletin Board System, is (214)
394-7438.111

2000 Channels
5MHz to 1500MHz

TEN
METER
HAM
ANTENNA

The -Ham 10· ten meter antenna IS Oes1gnetl anel manufaewreel bY Amen can
Antenna. makers of the WOMeI famous 11:40 Antenna.With apower nanelrlng
capacity of 1500 watts anel a panel Wleltn Of 1.5 mnz between 2;1 5WRpoints

the -HAM 11)' Is the pe rfect co m pliment to arr Slngre·Panel t en met er rIgs.
The stainless st eel c ase Of the · HAM 10 · rs s uoceec With an

aelJustable trunk liD mo unt . AlSO avall aPle IS an oot lonal aelaotable
heavy e1uty mallnamoont .

••a.usln ...,.,...:
(!) HANDU SUPT0 1500WAi 151
® METALPLAS CONSTRUCTION.
@ 300 ROTA. iONOF BASE,
@ S1JlINU SSSTEELWHIP AND BASE.
@ IIOUNTSANYWHERE ON ANYVEHICLEI
@ FUU YASSEM BLED WlTH 18 ' of RC· 58 COAX.
<!) COMPUTIR DESIGNED ISOLATION CHAMBER.

For A Free srocnure, Call:
1-800·323-5608
IN IL 1 800-942·8175

....(Or wrtteJAMERICAN ANTENNA 1500 EXECUTIVE DR. ELGIN, IL 601 23

"f:UARANTEED TOOUTPERFORM"
THE .....OR YOUR MONEY BACKI

raM

CUT·AWAY.... '"
THE HAM 10

1ol4LPuce r,e,~ "1 Prepa ,d
IE, pre..Sh,pp,no Op"on" LJ

· Up q ,a j e . 01 AM2002 .
10AR1;S r5 1f1'O<'1 A' ol r. b le

.. - ~-:=-:... -.-

CO MM UN ICATIO NS

10707E. 106110 SI. ladpla., IN 46251i

.,. Toll Free 800-445-7717 !~I
VISaand M.lsIerCard 1::::;:/\
(COOs1lQhlly h rghfol)

In IndlolIla 3r7,a492570CoIlect fAXmn s-s aM

' CQve,s 5M Hz !0 l SOOMHz
In AMlfMlWLd e f M mode s
Conl ,nuous ecver~(le

• 2OOOChiJ,nn..J Me rne"
l~ Scanf,equenc,"

-5. 16Sea<ctlGloups
• SCanlSealclI. spooeds up to)6 Cllan",,1s or 'lIC,,,·
menlspe lse<;Qnd

• BUl lt,n RS232 comput" r m le , /ac e
, 25 Day SaIl.!ac ILo n OUal anlee f ull Rerund L/ not

S'''lShed
• Sue 3rH I YI'V'h 7'1.'0 Wt 21b 100z
' Su pphM W" h AC & DC POW'" corc1s Telesc<lp,,:
an'enna

CIRCLE US ON READER SERVIC E CARD CIRCLE 92 ON REA DER SERVICE CARD
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Cassette Box Special
Replace that Guy Lombardo tape with a 5-watt 80m transceiver!

by Michael Jay Geier KB lUM

T he search for su itable cabinets for my
electronic projects has led me to every

thing from Radio Shack project boxes to
dessert containers 10 pillboxes! My perennial
favorite, though. is thc cassette box. These
cheap little gems arc great for lots of things.
includ ing meters. battery holders , switch
boxes, and even erairc perfboarded circuits.
And after I 've used my SI .50 bousing . I Mill
have a cassette ! What a bargain .

So. naturally . it seemed like a good idea 10
try In build an enti re transceiver ins ide one .
As it turned out , it wasn't even an especially
light squeeze.

I wanted the rig 10 be stable and sensitive.
to have some act ive filtering on the receiver.
and 10 generate sidetonc in transmit . Also , it
should include a key, and put out enough
power to make real contacts. And , as always
with my projects , coil wi ndi ng should be kept
to a minimum (I hale winding coils) .

The result is the Cassette Box Special. II ' s a
y-wan . SO-meter c rysta l-controlled r ig with a
di rect convers ion receiver. II has only one
very simple coil to wind , and only one set 
and-forget adjustment! It uses 12 volts, and
pumps audio to a pair o f "watkpcrson"
headphones .

C ircu it 1lt."'iCripl inn

Q J is the crystal oscillator for both receive
and transmit. It's a MOSFET, Radio Shac k
used to carry it, but has d iscont inued it.
C hec k your local store -e-the te a re st ill plenty
of them on the shelves. In fac t , that 's where I
got mine . If you can't find one locally , you
can order it from the pans supply sources
shown at the end of the art icle.

In transmit the oscillator's output , shifted
down approximately 700 Hz by C4 , feeds Q2
(the dr iver) , and 0 3 (the fi nal), which is a lso
a MOSFET (and is st ill in the Radio Shack
catalog ). The d river and final are keyed to
gether, while the oscillator runs full time .
03"s output is filtered by LA and its associat 
ed capacitors, and fed via the TX /R X switch
to the antenna. C15 generates the sidctonc by
forci ng the audio amps into oscillatio n. R 14,
at the audio output , cuts the sidetonc level
down to keep it from knocking your head off.

In receive. the oscillator feeds gate 2of04,
the mixer. Gate I is fed with the incoming
signal. tuned by LI and C 12. Careful atte n
tion to the design of the input coup ling (by L2
and C II) results in minimal detect ion o f un
wanted AM signals. The miller 's output is fed

to the high gain aud io stages . Q5-Q7 . Capac
itors in the gate and d rain leads ofQ5 fonn a
low-pass filter, removing some of the high
frequencies which may be present in the
rece ived signal. C20, in conj unction with au
dio output transformer T I , provides a strong
peak in the aud io passband around 700-800
Hz and. with 06, fo rms a fai rly sleep active
filte r , TIle transformer feeds the "walkper
son" headphones. d riving them with plenty
of volume .

Findin~ the Parts
The TX/RX switch has to perform Sill fu nc

lions, so a single 6PDT switch is your best
bel. You can buy one. or you may be able to
!>Crou nge one up for almost nothing. Kiddie
walkie-talkies and cassette tape recorde rs
have this type ofswitch-cyou may have a few
lying around . I got my switch at a hamfest. O f
course. you can also gang several switches
together , or even use a relay , though it had
better be a small one if you wa nt to get this
thing into a cassette box .

The crys ta l can be a surplus unit o r one
ordered from a crys tal house. T ry to gel a
high-activity crystal. Most rocks work we ll ,
but some can be sluggish, reacting badly to

••
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Figure I. Schematicfor the KB f UM •'Cassette Box Special. " 7he swiu'h contacts are marked as when theirfunctions are closed. That is , a switch
marked IX should be closed in transmit and open in receive. ·C3 mounted right at B + input.
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MADISON * * * SHOPPER
CALL FOR ORDERS
1 (800) 231-3057
1 (713) 520-7300 or
1 (713) 520-0550
FAX 1 (713) 358-0051

TEXAS ORDERS CALL COLLECT.
ALL ITEMS ARE GUARANTEED
OR SALES PRICE REFUNDED. .. r. .

-- ---_ ..., , .~, , , ,
~ Ii -

--••• • •
--~,"~ ,p '" ,.~,~

• -- - '"
,..

__ .e
"00

_4995
2500

Call 10< PI"'"

ClII lortr_
~OO

""395upCALL
C

.. Cail

New Keo ....xld TS 950-SO
Amoco Pi J Pre Amp
Larsen 2·me1e< on glass
Antece 2M, 5/8, Mag Mounl, Comp
YAESU FT·1000D

KenwOOd TS 140S
Var>GordOn WndomW"2
8ord43.~

Ttloosands 01 panel rnetllf$
8eIdoo 9913, 8267. 8214 Sloe!<
MICA CapacllOf'S .

C~

"""""""'"- '"-"
. ""
""'""'""'""'", Call

'"00

OSED EOUIPMENT
A_equopmen!, used, dean, ""1"90 00'0' ..ar,antyanclJO
day !"a1 . S.. months fun trade agaiMl new equipmenl Sale
pllce refunded If no! sanstec

{600j231 ·3057

Amprr"VHF. UHF GaAsfET p'"amps
8J 1Sp·Pl259 S ,lve,pla le (Amphenol) _
82-61 N Male (AmpheO<lj)
82-202-1006 N Male(9913)
DcubIe FeITIiIIe UHF __
\JG176RG8X
SutpIui EIbc.ow PL259-S0239
Rece->g lubes 5O-!lO'llI oII losl p-ee
3AmpRF MeIer . 2.5" Round New. Bo.eel
25 pFII0KV Doo<~nobCap

l 00mFd/4 5OV a.,a! cap "
Throat M ke (r>ew m i . surplUS) ,
Yaesu FT 747 , 751/11
OGTE Morw TulOr

POt..ICl ES
M..........., orderSl 0 00 MaQercard. VISA.. orC 00 A,l prces
FOIlHouslon,exoepIasnoeecl Pnoessutlfl:ldlOe:t>aro;Je~

noIIOe lIem5sutl1BdlOp-o-$lWe.CalanytJrnelO<1>lldll>e-....
01 your order te -es ,,,,,,,,,,,- <Idd sales \3.. ..... -..slul tee
lory ",a rrilflty plus Madison ...."',anty
Bl,d ,rrd Beld,n produ~t, ln . Ioc: k. C,II lod.y .

,..", Call
,... " ..", ,, 99 .00

12 .00

"00"00"00"00""'00
""00"00
489.00

T,ade!;*8Illed
__ __._. 1' _ n yourOld HT

""c.o
c.,

,,-"Y-. FT·l0000._
Ker.wQO<l n-l21SA. Tl-I25AT
TsuOS!AT.__.
N.....Ken\OQOd 11.4-731"', moboIe
ICOM 1C-24AT ,,_

T5 790A Supl!foor 2 MeIer 70 em R>Q,
'.2 GHZ OpItOnAvala ble . " ,.." .
8W VS 300A
Peota6146B ..,
Pema 5728 .
Penla3·500Z ..
"-81lA

""'" <C""""k:om765 ..
NYE MB5A, Tune<
Alpha Delta Trar1lllf ap HV.,
C~ P,,,a te Patch V...

Electronics Supply
3621 FANNIN
HOUSTON. TEXAS 77004

CIRCl lE 25 Of<! READIER SIERYICIE CARD

CIRa.IE 342 DH READIER SlERYICIE CARD
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**
CIRCLE 188 ON RiADER SERVlCi CARD

SAY YOU SAW ITiN 73
AND GET A$5 REBATE

(ASK AZIMUTH FO:R:O~E;T='~'~LS'.I:;\:--:::-:;n

COAXIAL
DYNAMICS,
INC.

**

Measure Up With Coaxial Dynamics Model

83000ARF Peak Reading Wattmeter

15210 lndustrial Parkway
Cleveland. Ohio 44 135
216·2£7·2233
1.eoo-cOAXIAL
Te lex 98-0630

Service and Dependability.. .a Part of Every Product
See us at Dayton, Booths 401 -402

Take a PEAK with Coaxial Dynamic s " NEW" Model 83000A, designed
to measure both FWDfRFl power in CW
and FM systems simply and quickly .
Then with a " FLIP" of a swttcn,
measure " PEAK POWER" in most
AM . $$B or pulse systems. Our
Model83000A featu res a complete se
lection of plug-I n-elements plus a 2
year warranty. This makes the
Model 83000A an investment worth
looking at. $0 go ahead, take a
" PEAK", you'll like "WATT" you see!

Contact us for your nearest autho
rized Coaxial Dynamics representa
tive o r distri butor in our world-wide
sales network.

NOW-YOU CAN SEE THE WORLD OF AMATIUR
IWlIO. vtSUWZE HOW YOUR SIGNALS SKIP AROUND
THE EAflTHI Apractical and eecoranee aconon 10 your
shack' This superb, hand-blowf11 :r' clear acrylic world

,'" globe shows~DX raoc prenxes. world radio zcnes:
tamuoe & longi tude. Ihe lnternat onar Date Line, cities,
ceuntnes & much , much more The first of lis Kind ,

-4" accurate working globe. And Irs Ameriean malle wi
over 40 tlaOO·cralted steps HI·I!:ch & hHli.WIly'

A" SEf·THRU·· GLOBE WITH BEAUTIFUL COLORS. GrayJand masses. cearoceans. bright red radlOprelixes (325 + I &
ZOfIeS . WIth bIadl nomerdature for ceuntres & etes. Incredible quakly n's almosl arl' Sure 10~Ie foryears 10 come

AGAEAT GIFT. NEVER AVAILABLE 8EFOREI Penecnorevery sllack,And Oisrernmg nxers & raee enlhusiasts ahkewiNkMi
II The handsome acrylic base shows olt your Aar:!loSpheres'l and rtappears 10 vlrlually neat Ovef your desk Your XVL will
love 111001

MARK YOUR SIGNAL PATH RIGHT ON THE RadioSpherel Unlike opaque globes. you can use tne whitewax pencil (provided
10 tlack the distances from your aTH to the OX Then rub II off and starl fresh. All graphics sealed & protected Inside.

HURRY! WE ONLY HAVE ALIMITED OUANTITY AVAILABLE FOR THE SEASON! Don't be disappomt.ld. ACT NOW & Order
TODAY, SATISFACTION GUARAHTEED. (Model ARStl AZIMUTH WOf1d RadioSpl\eres'" JUSI S1l9 ,~5 ($6,95 S&H) Also

Available II HENRY RADIO.All HAM RADIO OUTlETS (Foretgnorders please WIQUlre lor SIvppiAg & HandIinQ)
AnIlA.E _S .STORES ~ C C dOl F

Call or Se~d For Your Azimuth ... r e y ree
World RadlOSphere Today! ® , Nationwide 00 88,.·7388
SEND TO: Az imuth ccmmuncancns cnrp. == (9AM t06PM PSTJ M d -==
3555 FourthStreet. SantaRosa. CA 95405USA Allow4 10 6Wee~s O:;'~li~~,~,,_ _ ,",_:-~,,~t~S~'A -=
1-707-577-8007 lor lfllormaliOn Of FAX t-707-57 ·B24~ MQII m",,--.

(5-4 p& hl

FEATURES
e Easy to UN and I ""'P to....
e n. belli II"lCI _ I . til

Ing~ sIIbilizer in II>to_.
. Stl te ·o f.!he ·A" Mlc ,o -

chip TlChnoiogy

. 100% " utomltic

e WDrkt on II IVCRs " TV.
e Simila, unil. IDld .....
_. 10.-$99

• UghI -;ght " .~••".".~.
• u.. I sI&ndarcI • VDll

blltery (\III' 1 - 2 Y'"" J:
blltery noI lncludood

e Ful Shipping
e Al. Shipping Av"~
. U NC ONDITI ONAL 30

d ly. m o ney blck

..-."e 1 )'Nl'-..arofy

Special

$49"e.

SllI"lctlon gU. ' lnIMd. CIll lodlY Ind Ch.,gl
ID V M..ll re..d Dr mill ch«:k Dr monIY
D' , Im"'ldlile "1Mry.

Glen Mar11n Eng ineering. Inc.
R 2. 8 322. BoonwUIe, MO 65233

816-882-2734
FAX: 816-882-7200

N_ . (;lI mb agam WI,," "' lS lower"'" e1.....lor
system. MARTIN TOWERS are ... _ 01al u....
inurn and specihcally eng,nee<ed 10 ' use ,11'1
THE HAlER. All bolt.,;lcons lrucllOn. no weldS
Easy to '''I .all " ,nge base. ",. 1.. up Mecl'on.
nex\ plumb wi th level ing ~l' in base, Mount
a ntennn a nd rolo . on HAZER in ve rt ica l
upright position, then winCh to top of tower '0'
normal Opllfa1inll ~llio"_ G uy wi 'asten to
HAZER 0 ' above HAZERallop of tow Sarety
l~" 1JYS18m opttra'_ wl'lil" rais'rtg Of Iowe...."o
Neve' can ' all. PI>O!O at>ow. H AZER and
anI"""" 'I lop

SP£CIAl TOWER PACKAGE prtC8OI, include
-rt",ng but toto< and antenna SO' M- l 8
alum, IOW...- kit lo rm. " mllod bas" . corn;.llla
loollng seclion. HAZER . '1 . Ph,lI yWan guy
wi•• e, l urn buc l< I"ll , earl h screw anch ors. 10'
masl, th,us' bearing. 1001 kil. rated al15 sq . 11
a nle nn. load @ 70 MP H, Sl 125.95 f OB
Boonv,11e

jilJflt-U__ . _ ""~ __ $1 Q ' .•
"" "'-'3__, _ 0'<11__ '-'_
30''''- '3__. _ '' . _ _ '_ .a
""-l~ .. 2 _~- .... _ '2 ... ft ....... .. 311.•
H.l2~.. 3 _~-Sld "'ft .......... m .•
H.l2~R _ ~- .... p1. '" 'e", ft .."",.. :111' .•

CIRCLE 72 ONREADER SERVICE CARD

ToOrd er: Visa, MlC, COD M-F: 9-6

1-800-415-9285 or 516-568-9850
sec Electronics Inc. Dept. CV9
~1 W.MenickAd ValleySt....... NY 11~

/ -~-"""'7"::;-----------------,.----
Enjoy T~h;f,is,-~~::t::::::::e,.. r--------------_--':'_-.....,

Martin /'
TOWER
and HAZER

, \
- 0 0 .

Wh ile witch ing "ntll
mDYln, you "";1 noIle<t an
no yin g pil lodic colo•

~. color Ihift. un
_ _ood ...... t'INhing Of

}lggedoodgn.Thisllc- , .. ICI

by II>e copy protecllon jam

ming Ilgnlll emblddood In
ltllvldeo tapl, wchu MIC
,o,,;. lon copy prol.ctlon.

THE DIGITAl VIDEO STABI
LI Z E R COM PL E TELV
ELIM INATES AU. COf>V
PR:lTECTlONS N«:J ..lAM.
"l IN G SIG NALS AN D

BRINGS YOU CRYSTAl
CLEAR PICTURES.

WARNING
THE DIGITAl VIOEO
STABlUZER IS INTENDED

FOR fft'IIATE HOME USE
OM.v .1T IS NOT HTENOED
TO (X'P( RENTAl MOVIES

OR """""""" W>EO
TAPES THAT MAY

CONSTITUTE COPYRIGHT

INFFaNGEMENT.

DIGITAL VIDEO STABILIZER
REMOVES ALL VIDEO COPY PROTECTION

CJRCLE 3 82 ON READER SERVICE CARD
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The " Cassette BoJC Special" 80m CW transceiver.

contaminated to melt solde r. If possible , use a
separate , cheap iron to do your plastic melt
mg ..

You will have to make some holes in the
box , but save that until after you've built the
boa rd, because the holes' locations will de
pend on your placement of the switches and
jacks.

0 .01 IJF
0.001 IJ.F
220pF
47pF
5-50 pF trimmer
1 IJF, 25V or more
10 IJF, 25V Qr
, meg<l
4700
'000
l00KO
2.2KO
'OKO
'OOKO
lKO

TQ220

01
02,07
03
04
0 5,06
Xl
L1
L2
L3
L4
n
C'
C2,C3,C7,C17
C4
C5,e15
C6,C13,C14,

C16,C18
ca,Cl0,C20
C9
Cll
C12
C19
C21
R'
R2,R3
R4
R5
R"
R7 ,R13
R8 ,Rl0,R12
R9 .Rll ,R14,R15
RXfTX SWI:rCH

6POT
Heatsink

Sources:

of plastic: The only way I've ever found to do
it is with heat. Attempts at drill ing resu lted in
a cracked or broken box . The stuff melts
easily and can be shaped or formed any way
you like. Try not to breathe the smoke,
though, as it can't be very good for you .
Also, always wipe and tin your iron tip afte r it
touches the plastic, o r the tip may become too

the change in load presented to the oscillato r
when you key the rig. In panicular , avoid
3.579545 MHz coio rbursl crystals. as many
don't work 100 well. Bes ides , using that fre
quency is just asking fo r T VI problems. both
to and from your neighbors. You'd be
amazed at how loud thei r T Vs' color osc illa
tors can sound in your receiver . Good fre
quencies to try are 3.560 MHz and 3.710
MHz. the recognized Q RP frequencies .

The type of crystal you use may affect the
amount of transmit offset provided by C4.
For more offset, increase the value ofC4 ; for
less, decrease it. You can get multiple fre
quency operat ion by using more than one
crystal and a selector switch. if you can fit it
all in the box . If the frequencies are as widely
spaced as those two , though, you may have 10
retune C12 when you switch frequencies.

L I is anantennacoil from an AM transistor
radio . At worst, you can buy a radio and
remove the coil. J used one from a Radio
Shack Flavoradio. and it worked fine . Just
about any AM coil should do. If it has a tap or
other windings, leave the m unconnected and
use the longest winding . Simply remove the
coil from its ferrite core and then wind 5 turns
of wire-wrap o r similar wire around it,
spread oot over its length, to make U .

Wind ing

There's only one coil to make . Get a T50-2
toroid and wind 15 turns of 1f26 enameled
wire , spreading it two-thirds around the
toroid . Coat it with na il polish to hold the
windings in place , and you' re done .

Constr uction Details

TIle key word here is " flat." First , prepare
the cassette box . I used a clear one, and I
suggest you do the same. They ' re popular
and easy to find, and the resu lt is pretty and
interesting. Separate the two halves, and then
clip off the spindles with a pai r of dikes. Be
careful not to crack the box , as the plastic is
very bri ttle. Now , run your soldering iron
o ver the sp indle stumps to flat ten them out.

A few words about wo rking with this kind

,
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C UI a piece of perlboard to fit the cassette
box . If you use the Rad io Shack audio output
transformer, as I did , you will have to cut
away enough oft he boa rd to allow the trans
former to fit in the box , because it is too thick
for mount ing on the board. In fact , the trans
former doe sn 't quite make il as it is, and the
plastic flanges where the wires exit will have
to be melted a little to make it slighliy th inner.
If you can get a smalle r transformer, do so,
although yoo may have to experiment with
the value of C20 to make it resonate around
700 Hz . The exact frequency isn 't critical :
you just want it to peak somewhere near the
CW pitch you like to hear.

The final transistor must be heat-sinked.
Don 't forget to use silicone heatsink grease
for efficient heat transfer . Bend the fins of the
heat sink flat so it will fit into the box .

Assemble the circuit, placing the TX /RX
switch and power. earphone, and antenna
jacks at the edges of the board . Allhough
layout isn't critica l, try 10 keep the audio
output transformer away from the antenna
coil (L l tUl, or feedback can occur. Be es pe
cially ca reful to wire the TX/RX switch cor
rectly . I have marked the switch contacts as to
their fu nct ion when closed. That is, a switch
marked TX shou ld be d osed. in transmit and
open in receive. The two double-throw con
tact sets are marked in obvious fashion.

If you can' t find a \00 IJF capacitor (CI)
that's thin enough. usc two 47 IJF caps
in parallel. The exact value isn't critical.
Also, place C3 (0. 1 IJF) right at the
DC power input jack for maximum pro-

tcct ion from RF feedback and instability.
I used an eighth-inch earphone jack for DC

power, a stereo jack for the headphone out
put , and a phono jack for the antenna . Wire
the headphone jack using only the tip and
midpoint, leaving the ground (ring) uncon
ncctcd. That way. the left and right pho nes
work in series, which seems 10 provide the
best sensitivity . AI!iO. I used a mic roswitch
with a leve r ann for the key . mounting it o n
the board so that it stuck out through a hole in
the top of the box . If you e1 CC1 to use a
separate key , keep the wires under one foot in
length. Do not use an electronic keyer, as all
the current for the transmitter passes through
the key!

Aftcr assembly . chec k for any wiring or
polarity errors . Be especially ca reful 10

match the polarity o f the DC power jack to
that of your power source! Next, place the
TX/RX switch in receive and then connect
power, antenna, and headpho nes. Adjust C 12
for maximum signal or band static. II should
sit at about 1-' total rotat ion . The peak is very
sharp, and it may take a few tries before you
get it just right. I made a hole in my box so
that I could touch it up if nec essary .

Slide the boa rd into the large part o f the
cassette box and mark the spots for the holes
for the switch, key, and jacks. When you' re
done making them. assemble thc box and
mclt the edges together. That's it!

Operati ng Tips

The radio is designed to operate from 12
volts. and will work O K from about 10- 14.

At 12 volts, it produces approx imately 5
warts in transmit. Use 0 batteries or a gell
ce ll, as the transmitting cu rrent d rain is sub
stantia l enough to wipe AA cells out in short
order.

Like most direct conversion rigs, the re
ceiver is fairly microphonic. That is, if you
tap on it, you'll hea r it in the headphones. It
should not oscillate or she ...... any other kind of
instability. If it does . try reversing the output
leads from TI (the side going to RI4). Also,
the rig is best operated on battery power, to
avo id hum problems. In some locations yoo
may get some hum induced from the table on
which the rig sits because there is no shield
ing in the box . Try placing the radio on the
battery pack .

There is, of cou rse , no sideband filter, so
you 'll hea r signals on either side of zero beat .
If you hea r a strong signal but get no response
to you r call, the other station may be listening
o n the wrong sideband to hear you! Oh well ,
such is life in the direct conversion world .

Finally, avoid long keydown periods. AI·
though the rig is stable into all but the worst
SWR, the heat sink is small and gets pretty
hot . You 'lI notice the box getting warm. but it
shouldn' t be a problem with normal use .

Enjoy yoor "Cassette Box Special."
You 'll have fu n with il on the air, and it 's
guaranteed to tum a few heads when you
show it around ! III

Michael Geier KBI UM is 73's troubleshoot
ing " Ask Kuhoom ' columnist. You can reach
him at PO Box 64766, S. Burlington vr05406.
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' Custo m Graphics with your Call Sign
' 4 Scree ns (2 Hr-res/z color bar)
'1 2 VDC Ope ration
'Instant Video [D
' Video Relay for switching in Live

Camera Video
-Built-ln Automatic Sequencer-Timer

(steps through all four screens)

VDG-1 with pre-programmed calls:

$99
Call orwrite for catalog ofavailable graphics
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VIDEO I.D. BOARD
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Heath's co mplete
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products call
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TIle HK·2 1 Pocket
Packet req uires only a
single 12 VOC @40mA
power source or as
lillie a... 29mA from an
optional HKA·21 ·I ,
internally mo unted 4 .8
"011 .120 mAh, S ICAD
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Healh Company
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instantly to most



nrroducmg the o nly
compact IIT designed for
you-c-Heatb's new z-meter
and ·i50 MHz Micro-Deluxe

handheld transceivers.
Built

with a
receiver
sensitivity
ofO. ISH ~V

for IZdB
SINAD, the
micro-sized
HWZPor HW4P
measu res an
unbelievable
4 -3/8~H x
2-1 /16"\'\7 x 1-1/4"D.
Batte ry-packs hinge
onto the back of the
unit so the HT re ta ins
the same basic form.
even with the largest
capacity batteries. Slip it
into your pocket or hook
it on your belt • no more
hassles wi th bent clips or
tangles with ca r scatbelts.
Heath's new micro-IITs w ill
go anyw here you do .
The art of Easy Operation.
Enter frequencies directly from
the full -function keyboard or
QSY from the displayed frequency
via the rotary frequency selector.
Scan between two frequencies.
Scan I Mhz or sca n :111
except between tv....o
freq uencies . Scan favo ri te
memory channels (useful
fo r tempora rily locking o ut a
husy channel), scan fi rst ten
memory channels, last ten or
all twenty. All scanni ng
modes support either Pause
Scan (stop on active channel
then resume) or Busy Scan
(stop o n active channel and
hold>. One button G il
channel is a quick way to gel
to your favorite repeater or
simplex frequency.

I I W2P ShOll'11actua l stze.

(11989. Heath Company

The art of Low Power
Con su m p tio n . With only 46 mA
req uired for RX squelched, and 1200
IllA for full 5 watts TX o utput these
new handhelds a rc the most efficient
designs available. A nine-step
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average RX cu rrent squelched.

The art of 5 Watts Pow er. With
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xted lum and 300 mW in Lo w . The
7.2 V battery-packs (400 rna/h. 700
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in Low. TIll' 7.2 V. 700 ma/h battery
is included standard with the HTs.
Full Une of Ifrs. Also new arc
the Heath z-mcter and 4:;0 ,,1Hz
Mini-Del uxe handheld tran....ceivers.
Only slightly larger tha n the Micro
Deluxe I ITs, with a ll the same
exciting fe at u res .

Discover the a rt o f smalltalk. call
yo ur aut horized Heath dealer about
the complete line of Heath HT's and
Heathkit station accessories today.
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Figure 1. Photo digitized with MFJ-I292 at VGA (320x200x256) resolution.

ture is long enough that, as noted,
a mOving image cannot be used. I
tried to have one of my children sit
in front of the camera for Ihis re
view, but settled on a photograph
when it became apparent that a
live target, at least a young one, is
not a feasible subject. Further, the
requisite lapse between adjusting
Ihe contrast and brightness and
viewing the resul ts makes obtain
ing Ihe optimum setting a bit of a
hit or miss situation .

For many situations, the gray
scale type image produced by the
MFJ-1292 is prefer able to the
dithered dots of other digitizers.
Additionally, with packet picture
interchange addressed, the MFJ
1292 fills a unique niche in the
market. As I suggested, a mixed
bag if ever there was one!

For amateur radio use , and
some desktop publishing, where
the gray scale ability of the MFJ·
1292 is important, this may be the
best card to have. For a package
price of $199.95, this unit is well
within range for many inlerested
amateurs. Drop a note 10 MFJ
Enterprises, Inc ., PO Box 494,
Mississippi Slate MS 39762, for
more information. As always, be
sure to mention " Rn y Loop"
when you do.

I remain avai lable, albeit on an
irregular basis, on CompuServe
(ppn 75036,2501 ) and Delph i
[usemame MARCWA3AJR) for
your comments, questions, and
critiques. Let's try to get out the
soldering iron for next month 's
RTTY Loop! fJJ

detailed above, the MFJ-1292 is
supplied with several other useful
routin es. MFJVC.EXE allows you
10 view saved, digitized pictures,
or pictures received over the
air. A screen capture utility,
MFJBCD.COM, allows graphics
images from CGA, EGA, or VGA
displays to be captured for later
use. MFJBCC.EXE converts pic
tu res saved by MFJ BCD or
MFJPIC to a formal suitable for
transmission over packet radio.
This transmission may be accom
plished by MFJXFER.EXE, anom
er included program, or with MFJ
MULTI .COM.

A review of a digilizer would
somehow not be complete without
a sample image, and I hope Fig
ure 1. fills the bill. This is a VGA
mode (320x200x256) image ot me
same photo of my son Ihat I used
10 look at tre previous digitizer in
the February column. wun a gray
scale pixel format you can stretch
and shrink easier. but it does de
grade sharpness a tad .

A Milled Bag

Now, there is no facility to edi t
the saved pict ures. This would
presume some other gra phics
program which could handle the
PCX format . A picture could be
saved in PCX format, edited, and
loaded back into the system in its
revised form . No formal conver
sion is possible, however.

Other problems with this sys
tem revolve about the timing and
method of Image capturing. The
time required for an image cap-

As you can see, other than just
capturing and saving an image,
you have quite an array of options.

This screen , and all subsequent
options, are displayed on a simply
formatted text screen. Either the
initiated letter, or in some cases a
function key, may be used to se
lect an option. A mouse is neither
supported nor required, and the
only graphics display is for view
ing a captured picture. This would
presume that. if displaying an im
age was not a requirement, abou t
any display would suffice.

Initially, tne brightness of the
digitizer may be adjusted by se
lecting option " B" and using an
on-screen bar g raph to set the
contrast and brightness controls
to mid range. Finer adjustments
really require looking at each cap
tured image, making the neces
sary adjustments, and capturing
and viewing again.

Typing "C" initia tes a capture,
a process wh ich lakes several
seconds. The image must remain
stat ionary. Digitizing a moving im
age, such as a live subject or
somethi ng on a television show, is
very difficult .

Saving Your Data

Images may be saved to disk in
a variety of formats. The most ver
satile, from the program's point of
view, is raw data. This allows all
other permutations to be selected
at a later dale. All other options
lock you into the mode selected . A
compressed picture formal is pro
vided, wh ich is su pported by
MFJXFER, a program which can
send pictures in this lormat over
packet circuits. For general utility ,
the PCX format, also known as
Z-Soft format and used in that
company's PC Paintbrush series
of programs, is also supported.
With in that mode, data may be
saved in five formats: B&W (640x
2OOx2), CGA (32Ox2OOx4), EGA1
(640x350x16), EGA2 (640x400x
16), and VGA (320x200x256).

Note that while display of an
image on-screen is hmited by the
installed graphics adapter (a VGA
image display cannot be accom
plishe d on an EGA o r CG A
adapter, for example), you can
save pictures in any ol lhe above
formats. Images can be saved al
resolut ions higher than what you
have, for others ' benefit.

Along with the MFJPIC program

Amateur Radio Teletype

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore MD 2 1208

Using the " Pic tu re Perfect "
MFJ-1292

Once installed, the board is ad
dressed through a supplied pro
gram, MFJPIC.EXE. Loading the
program reveals options includ·
ing:
A. Change digitizer port address
B. Digi tizer brightness adjustment
C. Capture picture from camera

into buffer
O. Display picture
E. Save raw digitizer data to disk
F. Load raw digitizer data from

disk
G. Save compressed picture 10

disk
P. Save PCX formatli le to disk
S. Save multilevel SSTV image 10

disk

Back to BCNU
In February I began to look at

ways 10 digitize images into a form
that cou ld be transmitted 10 an
amateur over radio links, giving
new meaning to the acronym
" BCNU." While the previou s
board covered was directed more
at me mainstream computer mar
ket, this month's entry has a clear
vector into our sector.

MFJ Enterprises, lnc., is a com
pany well known to many 01us lor
its fine line of amateur radio equ ip
ment. They have entered this mar
ket with the MFJ-1 292 " Picture
Perfect " video d igitizer . Aimed
squarely at the amateur radio
market , th is board offers some
features which uniquely suit it to
the task at hand.

The MFJ-1 292 is a :V. -Iength
card, which can be installed in any
available 8-bit slot in an IBM PCI
XT/AT compatible computer. An
oreoerc DIP switch allows config.
uring the board for other than the
default port address 01 0330 hex.
Once plugged into the computer's
bus, video input is led to a jack on
the card, and a small controller
box, spor1ing brightness and con
trasl co ntrols, is plugged in as
well. The tarter uses a small , 5-pin
header plug that ma,. take a bit 01
fiddl ing lor less agile hands.

An external mon itor may be
connected as well to another RCA
jack on the card. This may be use
ful for adjusting the contrast and
brightness of the incoming image.
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P.O . Box 900
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CIRCLE 15 ON RUDER SERVICE CARD

Wi ll - Burt C o mpany
Orrville . OH 44667

• Ex te nded height s to 50 feet
• 1\0 guyli ncs
• Xormallv retracted to conceal

antennas from view o r high wind s
• Extend ed or retracted in two

m mutcs

• O perated by com pressed a ir 
30 psi

• Compact lowered height for
se rvic ing antennas

• 120- lb. nomina l payload
ca pacity / 10 sq ua re feet

• ;\' 0 concrete fou nda tion requi red
• Qual ity design and rugged

co nstructio n of 6063-T6 anod ized
al uminum with sta in less steel
fast eners

FvU Lc~ f'o,L"tt
So Louy li'apo;
Low Soisoe
Sever COI'1'Ode$

T<.>U!tb
ACJ[ib~

KiOl: -Proof

Ready IOt:K
Fu!CSli Inmll
Cou F""
3000 V 1ll5ul

1990 CALL DIRECTORY
(On Microfiche)

Call Directory $10
Name Index 10
Geographic Index 10

All th ree - $25
Shipping per order s:J

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703:894·5777 800: 282-5628
CIRCLE 7 ON READER SERVICE CARD
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\

CIRCLE 103 ON RUOER SERVICE CARO

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg, OH 43068

Send
$1 10
1&

Model WLA54M
5·2000 MHZ PREAMPUFIER

Foranalyzers., scopes, radlo/TV, ICOM
R-7000, scanners, etc. Gain 20dB,
Noise Fig. 4 dB, Pout (1 dB) 8dBm,
12-15 VDC. Usable 2-2100 MHz, with
input protection, in cast aluminum
case. Pull signals fromnoise.Only $ 139
+ $4.

WILAM TECHNOLOGY
p.o. Box 5174, MASSENA, N.Y. 13662

(315) 769-8334

HUGE SHORTWAVE
CATALOG

.. Communications Receivers
Japan Radio. Kenwood.
Jeom and Yaesu.

.. Portable Receivers
Grundig. Sangean. Magnavox.
Sony and Panasonic.

~ Antennas & Headphones
.. Tuners, Preamps and Filters
~ VHF-UHF Receivers
~ Radioteletype EqUipment
.. Facsimile EqUipment
.. Books & Accessories

CIRCLE 105 ON RU DER HRVlCE CAflO
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Latest in Digital Hamming

, - --,- ---.".

This PIT level converter requires only anti transistOl Bnd two resistors, Bnd it's
small enough to fit inside the cBble hood.

must add that much of what I know
about compute r networking has
come as a result 01my packet act ivi
ty. The company that t am now work
ing lor pays me wneu consider to be
a substantial salary for my network
ing knowledge-knowledge that
was mostly garnered from building
and maintaining lhe amateur TePI
IP·based packet rad io network in
Washington , D.C.

OK, things are bad here but what
about the rest of the world? Well ,
Japanese hams seem to be doing
new and interesting th ings. They
have real networking , d irt-cheap
9600 bit-par-second modems that
work with o rdinary radios, radio
based FAX. and digital image trans
fe r. They are experimenting with
higher speeds and higher Irequen
cres. More software is coming to the
US from Japan and a few places in
Europe than is flow ing in the other
direction. It looks like we are going to
lose the technical lead even in our
hobby.

What Is t he Answer?

What can we do to turn the tide?
For once I don't think I have an an
swer. Perhaps it is simply a function
of the general malaise that seems to
have a grip on amateur rad io in the
United States. I think that perhaps
this stagnalion in the most promising
and dynamic aspect of amateur re
dio is simply a sign thai amateur ra
dio in the US is dying . Maybe we
should have our more useful tre
cueoclee put to better use. Sure, we
are nice to have around afte r the odd
earthquake or hurricane. but is thai
sufficient justi lication for tying up
Iotsof valuable spectrum?

Ttuscctumn is likely to be the most
controversial I have written. I sus
pect I will get a large ration of hate
mail accusing me of wanting to de
stroy amateur radio. I will tell you
right now that this is noc the case . On
the other hand , I think someon e
needs to say that we have a problem
we need to deal with. Ignoring it
won't make it go away, and neither
wi ll lawsuits and lobbying the FCC
and Congress. For amateur radio
and amateur packet radio to get
back on the ball and begin growing.
it witl take the work 01 thousands of
active and interested hams, not just
the League or a lew activists. Will
you be one 01them? iii

What Isn't Happening

I could go on about PCs. better
bulletin board prog rams, NET-ROM ,
and the like , but I think that you are
beginn ing to get the picture. In most
of the world, amateur packet radio
has remained relatively unchanged
since its inception. We still do key
bcard -tc-keybcarc chats and ex 
change electronic mail via bulletin
board at 1200 baud. Ho hum. I can
do that better on a landline, with a
modem, and not need a radio or an
amateur license. Perhaps we should
take note thai most of the discussion
01packet radio takes place on Com
pu$erve or on the internet.

Now comes the serious pan. This
lack of progress has begun to lead to
a pac ket radio " brain drain." The
people who did much 01 the original
work have begun to leave packet ra
d io for oth er endeavo rs . A few
months ago. at a dinner meeting
with several techn ically·minded
" doers" (hams who actually create
new packet technolOgy). the discus
sion turned to who was doing what.
Dan Frank W9NK, author 01the pub
lic domain NET·ROM code used in
the KA9Q Net package, said thai he
was tired 01doing the work and nev
er perceiving any change. He said
that he took his station off the air.
and he was going to do other things
until a " real" packel radio network
appeared.

This is happening elsewhere in
packet radio, too. In the bay area
several 01 the hams wh o create
new technolOgy have decided to go
off on a commercial venture and
generally abandon amateur packet
radio. Their reasons? " Hey, nobody
really cares anyway, 50 why should
we beat our heads against a brick
wall ? At least commercially we get
paid for what were giving away lor
Iree,"

Even I am not immune. All of my
packet radio operation today is
spent gathering material lor th is
col umn. I f ind that I would rather put
in an extra hour at work (computer
network ing related) and not on pack
et radio. Why? I am qu ite I rankly
bored with sending mail through my
local BBS when there aren 't many
other technical people like myself 10
talk to anymore, at least not on pack
et radio .

Lest I sound l ike sou r grape s I

_____-=====~ro PTT
~..

"ROUOIP~ ~

•

-',~ /~ ):"'"'i >--..:;:....-l..J·~U< POW TRU SIIl'OIl

nothing, but I hope that you will con
tinue reading and at least pretend
that I know what I am talking about
(hi hi). Here it comes:

Amateur pac ket radio in th e
United States and most of the world
has reached a point 01stagnation . II
you love packet rad io as much as
I do, this is cause lor significant
concern.

Let us look at it historically . The
ilrst real TNCs were the " Vancouver
Board" I saw one of these things
long ago. At that t ime the protocol
was not AX.25 and your parameters
were bu rned into a PROM rather
than being changeable. You had to
scrounge the parts to populate the
bcero. and beg, borrow. or steal a
Bell 202 modem. Needless to say, it
was not a turnkey operation. but if
you were interested enough. you bit
the bullet and built one.

Then along came the Tucson Am
ateur Pac ket Rad io Corporation
(TAPR). TAPA gave us a kitthat al
most any ham could build. They
ca lled it a TNC, and tater it became
known as the TNe-1 . But the TNe-l
was only slightly better than the old
Vancouver board. Yes, you could
change the parameters and enter
your callsign, but it still ran at 1200
bauds and used a Bell 202 cornpat
tb re mooern .

Next. AEA came along. AEA legit
imiZed packet radio by turning the
TNe-l into a product and selling it
through the traditional amateur ra
dio distributor chain. Technically. it
was still aglorilied Vancouver boa rd .

About that time things began to
happen on the eccnceuco trom. I
cobbled logether a RTTY-to-packel
gateway. (I lived in the seemertecc
rna area where VHF RTTY was a
well-established art ; where the RT
TY enthusiasts were also the packet
enthusiasts.) W0RU came out with
his packet BBS for the Xerox 820. It
worked, and we had electronic mail .

We also wanted to communicate
beyond our own neighbortloods. To
that end we began i n s t a lli n g
digipeaters on mountain tops. In the
Pacific Northwest we planned a
chain of d igipeaters that wou ld con
nect I rom Portland. Oregon, to ven
couver, B,C . That was when we dis
covered l h at mo un t ain-top
digipeaters cco't work so well .

TAPR came out with the TNe-2.
Th is really started the ball rol ling .
The TNe-2 clone manufacturers got
on the ball and the price lor a TNC
dropped to where you could buy one
lor a little over $100. This started the
mass " packet revolution." On the
technical side. the TNC-2 was just a
smatter and cheaper TNe-1. which
means that it still wasn 't much re
moved f rom the old Vancouver
board.

PTT Level Converter

There is a fill. lor this, and it ad
heres to the original purpose of a
universal interface : to hide the differ
ence between radios. Simply add a
PTT level converter to the radio or the
radio cable . You can build this con
verter with only one transistor and
two resistors. n is small and it will f it
right inSide the cable hood. or you
can add it to the radio with very l illie
trouble. see the c ircuit diagram.

The keying transistor is any PNP
transistor that will handle the current
the rig's keying circuit requires. Bet
ter measure it to be sure. The +12V
source can be any convenienl posi
tive voltage source. as long as it is
high enough to key the rig. I picked
+12V because it 's already there to
power most TNCs.

The easiest way to construct this
is to actually put it inside the radio
where the radio can supply the nec
essary positive voltage and the cir
cuitry is out 01 the way .

The Stagnation 01 Packet Radio

I have been a packet radio enthu
siast lor seven or eight years now. In
fact, I was playing with packet radio
before it officially existed. I started
experimenting with block transfer of
transparent (binary) data shortly af
ter the FCC permitted the transmis
sion of ASCII data. So I guess that I
quality as the packet rad io equiva
lent of an old-timer. This may mean

Brian Lloyd WB6RON
124 ChurchillAvenue
Palo Alto CA 94301

More on the Unlveral lnterface
Gary Morris N6QAF suggests a

change 10 the standardi zed radiol
TNC interlace I described in my arti
cle in the OCtober 89 issue of 73. It
seems that Gary uses a Drake TR-4
Otl HF, and the TR-4 requires that a
positive voltage be applied 10 the
Push-to-Talk (PTTl line rather than
t he more common tec hnique 01
putling the I'll line 10 ground to key
the rig. Gary suggests bringing the
positive keying voltage from his PK
64 001 to the pin used lor external
squelch detect so thai both kinds of
keying Signals are ava ilable at the
interlace .

There are two problems with this
approach: 1l very few TNCs oller a
positive PIT signal anywhere inside,
and 2) the external squelch/carrier
detect is important. All TNCs offer
the " ground to key" type of PTT sig
nal , so they have this in common.
Also. some -ecce. most notably the
new Kantronics packet radio, have
better carrier detect c ircuits than
most TNCs, so you don 't want togive
up the external carrier detect signal
tothe TNC .
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tion and work it.
The most important technique

is listening. Listen, listen, listen.
Listen very carefully to what the
OX station is doing . Each time a
station is worked in the pile-up.
listen to the pile-up and determine
the station's frequency. ts the OX
operator working stations a little
higher in frequency with each con
tact? Lower? Or does he Slay on
the same frequency for 5 or 6 con
tacts?

Listen and learn what the OX
station is doing, then based on the
stat ion's pattern , make your
transmission on the frequency
where you think he or she will lis
ten next.

Also make note of how quickly
the OX station works stations in
the pile-up. If the OX station is
working stations very quickly.
send your callsign only once ,
perhaps twice. then listen again.
(Regarding pile-ups and proper
OX operation, see also the De
cember 1989 " Never Say Die,"
page 82.-Eds) These are only
a few of the many techniques for
working stations in a pile-up. us
ten and you ' ll discover many
more. BI
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out your frustrations elsewhere,
but not on the air. Most important,
we must police ourselves, clean
upour operating practices, and be
serious about OUf hobby-worlo;
ing OX.

Pile-up Techniques

Apart from those super stations
that can produce dominant sig
nals. most OXers must stalk rare
OX in much the same way a
hunter stalks his prey . Locating
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OX has become a simpler task in
th is era of OX spotting nets
on VH F and packet OX reporting
networks. but once the OX station
is found, the average DXer must
often use every technique avail
able to get the OX station's atten-

..•

" The DX operator should
periodically state where he or

she is listening and refrain
from transmitting on the DX

station 's frequency. "

the frequency with the real 3Y5X
did nothing but aggravate the situ
ation . One reader gave up the
hunt in extreme disgust over
.. . .. the shenanigans of the lids.
the cops and the ops!... and the
Slims."

NumW20 on your Feedbkk e.n:1

We have had our share of delib
erate interference. etc.• with OX·
peditions before, but not with th is
severity. Many OXers were at
ready frustrated when 3Y5X came
on the air a few days late due to
bad weather conditions. The size
of the ensuing pile-ups and the
amount of spectrum covered by
the p ile-ups did nothing but
aggravate the situation. The self
appointed DX policemen became
agitated with everyone who trans
mitted on the wrong VFO and
ended up on 3Y5X's transmit fre
quency.

We Don 't Need It!

Not content with saying " up"
or "wrong VFO," the policemen
resorted to insults. then more
often tha n not the admonished
OXer s responded in kind and
the frequency turned to bedlam.
Long hOurs of calling 3Y5X with
no results led to frustration and
in some cases complaints on
3Y5X's frequency, which in lurn
brought ret a li at io n from the
pol icemen.

We as OXers don't need this
kind of frustration. and certainly
not the bedlam experienced on
3Y5X's transmit frequencies. This
is a great hobby. not a torture ses
sion. What can we do to prevent
this unpleasantness from happen
ing again , with other OXped i
tions? We don't need policemen;
the OX operator can police his
own frequency. The OX operator
should periodically state where he
or she is listening and refrain from
transmittmq on the OX station's
frequency.

If you get upset in a pile-up, take

Hams Around the World

Bob Winn WSKNE
c!oQRZDX
PO Box 832205
Richardson TX 75083

3ves eXpedition
Postponed

As I write this month's column
during mid-January , the Club
Bouvet (3Y5X) oxcecmcn to B0u
vet Island has gone OAT. The op
erators reportedty departed the is
land on January 14 after more
than 40,000 contacts and a two
week operation plagued by an un
usual amount of mal icious inter
ference. Bear with me, and I 'll gel
to that shortly.

In the January OX column, the
League of Indianapolis nxers'
eXpedition to Bouvet (3Y0Bj was
featured. but just a lew days be
lore Christmas. Mike W9SU. the
expedition director, announced
that the DXpedition had been
.. . . . postponed indefinitely and
perhaps permanently." During
late 1989 the 3Y0B group had de
cided to team up with another
group of operators and include
operations from other eub-Antar
lie islands. such as the South
Sandwich Islands and possibly
South Georgia. Unfortunately, the
vessel contracted for the trip to
Bouvet wasn't available long
enough to include trips to the oth
er islands. and the search for an
alternate vessel with adequate ca
pacity was unsuccessful. The ru
mor is that this group will t ry again
during late 1990.

OX Poli cemen versus Lids

The Club Bouvet DXpedition
(3Y5X) to Bouvet Island should
have been, under normal circum
stances. one of the great OX
events of the decade. untcrtc
nately. it turned into a berne be
tween the OX policemen and the
lids. 3Y5X's transmit frequency,
especially the 20 meter SSB fre
quency. was turned into a battle
ground. Deliberate interference.
profanity. insuhs. shouting match-
es between OXers in the US and
other countries, and generally
very rude behavior. made it diffi
cult for many OXers to even hear
3Y5X. The mess on the SSB fre
quencies was probably the worst,
but the CW frequencies had their
share of mayhem as well. The b0
gus 3Y5X who insisted on sharing

Ox
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SIGNAL STRENGTH
INDICATOR LEO

BATTERY CHAS'!GE LED

ALPHANUMERIC 5X7 DOT.
8 SEGMENT LED OISPLAV

MOO'
PUSHBUTTON

Selectscw,RTTY. ASCII

Discover What You've Been Missing!

~~'!.-:L~~!l.~~~!::-.=~ =
SOMERSET ELECTRONICS, INC.

1290 HWY AlA, Satellite Beach, Florida 32937

ll~ijL
MICROOEC" converts MORSE, RTTY, &ASCII to ALPHANUMERIC CHARACTERS
·· ·UghtWBight, rugged construction makes the MICRODEC the perfect accessory for your

portable receiver. (Measures S.OS" x 5.24" x 1.5")
···Operates with 9 VOC adapter or any mobile power source from 9-15 VDC. Up to 8 hours

operation on optional rechargable NiCad batteries.
---With the R&-232 output to the serial port at your computer and using standard communi

cation software the MICRODEC will display the decoded information on your term inal.
··'The built in oscillator and your keyer makes the MICRODEC the perfect learning loot tor

morse code. The quatity of your sending will be seen directly on the green 8 segmen t l ED
display. (Red or yellow also available.)

Comes standard with the RS-232, Key Oscillator and 9 vec adapter.
Aechargable battery . . . . . $29.95 Red or Yellow display ..... $ 15 .

R

8Cells-Alkaline
or NICAD HoIdef
Complete with (8)
Alkaline Batteries

$26.00

BP_'
13 .2\1 0 500MAH

$11.105
13.2\I .6OOMAl'i......

BP~

8 ,4Y06OOMIIH
"1.lIS

8 .." . 10Q0MAH
sef.1l5

ICOM
7.2v @ 500 MAH

10.Bv @500MAH

ICOMCHARGERS AVAILABLE SOON

CM2. BP2
eMS, BPS
SUPER
75 13 2v @ 1200 MAH 163.95
as 96\1 @1 200MAH $59.95

(base charge onty-l" longer)

You've bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTUREBJ

FOR ICOM:
CONVERTIBLE BATTERY

,
• j

MaslerCard and Visa
cares accepted. NYS
residents add B14%
sales tax. Add $3.50
tor postage and
handlin .

SEE US IN
DAYTON
8OQTHS560 &5el

""'SHOW
SPECIALS!

In U.S. & Canada Call Toll Free (800) 221-0732 • IN NVS (718) 961-2103' Telex: 51060 16795 • FAX: (718) 461-1978
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Amateur Radio Via Sate llite

Table 1. Listing of CQDE.lN for RS10 DE WA5Z1B AR
00000000000000000000000000000000010001010100
01000000010001000100000001000101010001010100
01 01 01 00 01 01 01 00 00 00 01 01 01 00 01 01 01 00 01 01 01 00
01010100010101000000000001010100010001000000
01000000000001000101010001010100000001000101
0100 00000100 0100 010001000100 0000010101000101
01000100010000000100010000000101010001000100
01000000000001000101010001000101010001000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
ooooooooooooooooooooooooooOOFFFFFFFFFFFFFFFF
FF FF FF FF FF FF FF FF

Table 2, Listing of BINCQN .BAS

1 REM 'BINCON.BAS' VER 1.0 15JAN90 GW-BASIC
3 REM BINARY CON VERTER PROGRAM FOR EPROM

BURNERS
5 REM INPUT FILE MUST BE HEX CAPS IN ASCII FORMAT
7 REM INPUT FILE SHOULD BE NAMED 'CODE.IN'

10 OPEN " CODE.lN" FOR INPUT AS 1
20 OPEN " EPROM.OUT" FOR OUTPUT AS 2
30 IFEOF(l )THEN 120
40 X$ '" INPUTS(l ,1)
50 IF (XS=CHR$(32) OR XS=CHR$(10) OR XS ,.,CHR$(13))

THEN 30
60 l=ASqXS}-48:IF l > 9 THEN l -l-7
70 XS =lNPUT$(l ,1)
80 R=ASC(XS)-48:1F R > 9 THEN R - R-7
90 PRINTI2,CHR$(L ' 16+R);

100 PRINT L,R
110 GOT0 30
120 CLOSE
130 END

TheRQBQT

Most satellite enthusiasts got
their start by listening to amateur
satell ite signals on ten meters.
The first hamsat to provide a com
munications transponder with a
ten meter downlink was AMSAT
OSCAR 6 launched in 1972. The
145 MHz uplink paired with the 29
MHz downlink became known as
Mode " A" .

The RS series has continued
with Mode " A" as its most com
mon transponder co nfiguration.
Today RS-1 0 can provide new
comers with satell ile communica
tions for a minimum investment.
The article " Poor Boy Satellite
Stat ion" by Allan Fox N5LKJ in
the December 1989 issue of 73
should inspire many to try ham
radio's repeat ers in the sky.

The ROBOT, or autotransoon
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telemetry can be mon itored with
any antenna when the satellite is
in view.

Check the Sunday AMSAT Net
on 14.282 MHz at 1900 UTC for
updates. Complete news and pro
gress reports are also available on
packet bulletin boards and via
ARRL announcements. Microsat
and UoSAT data can be found in
the May 1989 issue of 73. l ook for
" The AMSAT-NA Microsats" by
Courtney Duncan N5BF and " Ex
perimental OSC ARs " by Jeff
Ward G0!K8KA.

FIgure 1. Robot 10 Keyer from VK3Z0T. Note: The rectangular boxes
are resistors.

Robot Chasing

With hamsat news dominated
by Mic rosats, the Phase 4 geosta
tionary program and the high-orbit
satellites , it has been easy to ever
look the significance and useful
ness of the low-flying Soviet RS
satellites.

then rebroadcast the launch on
HF and VHF, and through OS
CARs 10 and 13. Anyone who
wanted to hear the launch infor
mation could f ind a copyable
source with ease.

On the first o rbit fo llowin g
launch, the Argentine ground con
trol station commanded LUSAT to
activate the CW telemetry beacon
on 437.125 MHz. Stations in the
States listening for signs of lile
from the Microsats were greeted
with very strong CW signals when
the satellite came into view .

Next , N4HY in Princeton, New
Jersey, attempted to activate the
packet telemetry systems on the
new hamsats. The chore proved
to be more difficult than expected .
System initializalion did not take
place on the first pass over North
America, but by the time you read
th is , the Microsats should be
available for use. For those with
two meter packet stations, DOVE
can be heard on 145.825 MHz.
Standard FM AX . 25 pac k e t

Andy MacAllister WA5Z18
147 14 Knightsway Drive
Houston TX 77083

They 're Upl
Alter numerous delays and

rescheduling, the Microsats and
new UoSATs are in orbit. At 0135
UTe on January 22nd, an Ariana
4 rocket lifted from the jungles of
French Guiana carrying seven
satellites into space. SIX of them
were ama teur radiO satell ites.

Tile main payload , SPOT·2, the
French imaging satelli te , was re
leased soon after the thi rd-stage
burn was completed. The two
UoSATs from the University of
Surrey were next, followed by the
lour Microsats. Hams around the
workI breathed a sigh of relief as
they monitored the launch v ia
satelli te TV or the AMSAT l aunch
Information Net Service (AlINS).

The ALiNS system used a tele
phone bridge to connect net con
trol operators . These stations

i



der, has been a feature of RS
satellites since R$-6. For R$-lQ
the ROBOT can be heard calling
CO on 29.402 MHz. While calling,
it announces the uplink frequency
it will monitor. For Mode A this is
145.820 MHz .

To call the ROBOT, first center
your uplink carrier until it is a
steady tone on the ROBOT' s
downlink. Call the ROBOT at a
CW speed close to the speed that
you hear. An example sequ ence
would be R$10 DE WA5ZlB AR
(where AR is a continuous di-da
di-da-di with no spaces).

The autotransponder will send
a message including your callsign
and a aso serial number. Copy
the number and other information.
When requ esting a QSL from Box
88, Moscow, USSR, be sure to ln
elude the serial number along with
the usual date, time and frequen
cy information .

ROBOT caner

Newcomers to the ROBOT en
coun ter two problems: If their CW
is not perfect. the ROBOT will not
respond. or if they use a computer
system or any device employing a
microprocessor to send perfect
code, there may be excessive
noise in the ten meter receiver.

Figure 1 shows a solut ion to this
problem . This simple-to- build,
tnree-tc c ircuit i s from Tony

VK3Z0T in Montrose, Aust ralia.
Tony advises that Dave VK3YMP
uses a similar device in his 23cm
beacon in Melbourne .

The three ICs needed are a
74LOO low-power quad NAND
gate, a CMOS 4040 12-bit binary
counter and a 2 7 16 2K x 8
EPROM . II you ca n't locate a
74LOO, a 74HCOOor 74HCTOOwili
do fine . C hi ps like the 7400 ,
74S00 or 74LSOO will not work
without circui t modifications. Al
most any 2K x 6 EPROM will tunc
tion in the circuit as long as it has
the same pin-out as a 2716 and
will run off a single 5 VOC source .

Operation is very simple. The
74LOO acts as a clock for the 4040
as well as a gate for the keyer
clock . When pins one and two of
the 74LOO are taken high , the
keyer stops. The 4040 provides a
ripple-cou nting function to se·
quentially change the EPROM ad
dress lines to read a CW message
previously programmed in the
2716 EPROM.

Only one output line from the
EPROM is used: 00. It feeds the
base of a 2N2222 transistor. The
collector of the transistor is con
nected to the CW key line of the
two meter transmitter. When the
start button is pressed the meso
sage is sent in perfect CW without
the use of an RF-noisy computer.

Only a few hundred bytes of the

EPROM are needed for the ShOrt
message to call the ROB OT.
Since EPROM programmers are
easily available, it is more conve
nient to use the 2716 than hard
wired diode-matrix systems.

To get the message into the
EPROM, first make a file named
CODE.1 N on a ec-ccmpeuere
computer, using a word process
ing program or other means to
create ASCII text. Table 1 shows
an example. The first line is all
zeros to allow a pause before the
message begins. Each "dit" is
noted as "01 " . A " dah" is "0 1 01
01" . A space between letters is
" 00 00 00" , and a space between
words is "00 00 00 00 00" . The
" FF" code at the end will provide
a key-down condition when the
message is over . If the ROBOT
gets the message, it will disable its
receiver and the carrier will not be
heard on the downlink while the
ROBOT is acknowled ging the
call.

If it did not receive the CW cor
rectly due to QRM , lading or other
loss of signal then the carrier can
be realigned with the uplink pass
band center (only a lew KHz wide)
lor another try.

The ShOrt GW·BASIC program
in Table 2 will convert the ASCII
info rmat ion in C ODE.IN to a
binary l ile suitable lor EPROM
programmers. It is very easy to

make mistakes during the pro
c ess 01 c r ea t in g yo u r o w n
CODE.lN file . Before going to the
trouble to prepare an EPROM
lor " bu rn ing -in " , ch ec k the
code in the resultant program
EPROM.OUT for accuracy.

Most b inary lil es produc e
garbage on the screen when they
are d isplayed using the TYPE
command. EPROM .OUT, when
loaded only with ones and zeros,
is an exception. The binary zeros
will show up as blank spaces (the
NUL or Null character) while ones
represent the control code
" SOH" (start of heading) which
appears on the screen as a " hal>
py face." The CW message will be
displayed as a sequence of happy
faces separated by spaces. Your
workcan be checked very quickly.

Alter burning in the EPROM,
you can do the fina l checkout of
the project by listening to the rig'S
sid eto ne osc i ll ato r w ith th e
ROBOT CALLER attached to the
CW key line and a 5 VOC supply.
The speed of the keyer seems to
be ideal for the ROBOT, and using
an EPROM makes it very easy to
reprogram lor operatiOn with the
ne xt AS satellite s , RS ·12/1 3
scheduled for launch Ihis year.
C h eck the Sep tem be r 1989
"Hamsats" column lor detai ls
and frequencies for RS-12113.
Good ROBOT hunting! Ell
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2 1 MHz In One eep!
A VCOM 'sNewPSA-65APortableSpectnlmAna/yier

The newest in the line of rugged
spectrum analyzers from AVCOM
offers amazing performance for only
$2,855.

AVCOM"S new PSA-65A is the
first low cost general purpose port
able spectrum analyzer that's
loaded with features. Ir s small ,
accurate. battery operated, has a
wide frequency coverage - a must
lor every technician's bench . Great ~tIngIIscr-.b' _ +.-_
lor lield use 100. WIOOOIW"-_

The PSA-65A covers frequen
cies tnru 1000 MHz in one sweep
with a sensitivity greater than ·90
dBm at narrow spans. The PSA
65A is ideally suited lor a-way ra
dio, cellular, cable, LAN, surveil
lance, educational, production and
R&D work. Options include Ire
quencv extenders 10 enable the
PSA-65A to be used at SATCOM
and higher frequencies, audio
demod for monitoring . log periodic
antennas, carrying case (AVSAC),
and more.

For more information, write, FAX
or phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804·794-2500 FAX: 804-794-8284
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Figure 1. SChematic diagram of/he HF Homer. SI and R2 are inside the
vehicle. All omer pans are in the mast-mounted box.
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Photo B. Inside the HF Homer en
closure. Stator terminals of CI are
clipped off to make it ht in the box.

To the Plumbing Store

There are no exotiC parts in the
HF Homer. You should be able to
assemble it in an evening or two. I
made the loop from V..• 0.0. soft
copper tubing. You'll find it in the
plumbing section of your local do
it-yourself store, intended lor sup
plying water to refrigerator ice
makers. It comes in a coil, so you
won't have to form it into a circle.
Cut the tubing to 39- .

Use solder lugs and 10-32hard·
ware to mount the tubing on the
4~ - x 21f:2 " X 11fz - plastic case
(Radio Shack 270-222).1 soldered
the tubing and lugs directly to the

Continwd on page 65

is to resolve the 180 degree ambi·
guity at the NORMAL mode's peaks
and nulls. Once you have prac
ticed a bit, you can take a bearing
much faster than I can explain
how to do it.

II you have experimented with
HF loops in the past, you'll notice
some differences between the HF
Homer and typical ham designs.
This is not a shielded loop. Many
loops have a shield to eliminate
the "antenna effect" and couple
only to the magnetic component
of the incoming signal. Such de
signs require a separate vertical
sense antenna to resolve the 180
degree ambigUity.

The HF Homer takes advantage
of the antenna effect to resolve
the ambiguity in the SENSE mode
by properly combining the electri
cal and magnetic field pickup. In
the NORMAL mode, the antenna et
teet is canceled by properly con
figuring the L2Jl3 coupling coils .
This eliminates the shield and the
separate whip, simplilyi ng con
struction.

Photo A. The HF Homer uses soft
copper tubing securely boiled to a
plastiC box, mounted on 8 PVC
pipe mast.

were snapped up by hams back
when 10 meter loxhunts were
popular.

The HF Homer gives the same
performance and ease of use as
the army loop, but il has a lower
frequency range (18 to 30 MHz)
and it's mast-mounted for mobile
hunting. The loop, shown in Photo
A, is 131f:2 " in diameter, on a mast
two feet above the roof of the van
to minimize proximity effects. The
SENSE mode was selected by a
toggle switch on the AT-340 case,
but in mydesign, it is relay-activat
ed trom inside the vehicle.

The HF Homer is a " work
al ike" to the VHF-FM Handy
Tracker (see "Homing In" for
September 1989).The principle of
operation is different, but hunting
procedures are quite similar. You
gel the sharpest bearing indica
tions in the NORMAL mode, which
has a l igure-8 antenna pattern .

Two broad-response peaks and
two very sharp nulls are indiCated
on the receiver's a-meter as you
rotate the mast 01the antenna 360
degrees.

Peak response occurs when the
incoming signal is in the plane 01
the loop, and the nulls occur when
the signal is " through Ihe loop."
Usually, you'll use the nulls in
stead of the peaks to determine
the line 01bearing. This gives two
possible directions for the incom
ing signal, 180 degrees apart.

Clo sing S1 picks up relay
K1 and puts the HF Homer in
the SENSE mode, changing the
antenna respo nse pattern to
favor one of the two peaks.

The purpose 01the SENSE mode

Build the Homer

I can hear some veteran VHF
T-hunters scoffing at the idea 01
hunting jammers with an old-fash
ioned loop. II's true that loops are
not competitive with beams and
doppters on 2 meter FM T-hunts.
But on 15 meters, copprers and
beams are out 01the question lor
mobiles.

There are more sophisticated
mobile ROF setups for the HF
bands, but how many hams are
willi ng to spend the time and dol
lars to implement them just to hunt
an occasional jammer? The HF
Homer, on the other hand, is so
simple that just about any HF m0

bile enthusiast can buitd and use
it. When interference comes on,
it's too late to start the project. so
get the parts together and start
building now.

A Combat-Proven Design

I adapted the HF Homer from
a design used by the US Army
in the fiftie s. The hand-held AT
340lPRC ROF Homing Antenna
covered 20 to 39 MHz and worked
with field portable receivers that
were predecessors of the " man
packs" 01today . Surplus AT-340s
are hard to find now because they

Radio Direction Finding

"LOOP (SEE TEXT}

C,
27~ f

C2 /t

IO- IOOpf
AI~ VlI,~ 11l6L(

L 2 :25 TURNS 18AWG 112 in. OIA
TAP AT 8111 TURN

I L3 ONE-TURN LINK (SEE TEXT}

RI
, icon,,,,

~t}"G.5.,, TO ATTENUATOR

" II
AND RECE iVER

'v NORMAL
51 ,/ "'"

75n

~"'~} '2 -14
VOLTS, •

Joe Moe/l PE K00V
PO Box 2508
Fullerton CA 92633

RDFing lor QRM
Unlike 40 years ago, the FCC

no longer has the budget and the
mandate to scan the spectrum
looking lor violations in the ama
teur radio servc e. As I stated last
month, it is more important than
ever tor us to live up to our repute
non l or be i ng self -po lic ing.
Whenever possible, we must seek
to solve our own cases of careless
and malicious interference with
out FCC intervention.

When peer pressure doesn' t
work , we can serve as extra eyes
and ears for the FCC in the Ama
teur Auxiliary, gathering evidence
for eve ntua l prosecution . By
add ing radio direct ion finding
(ADF) capability to your HF mobile
installation, you can track down
interference prob lems in your
area.

Besides jammers, you can lo
cate CAN sources such as noisy
power lines and cable TV leakage.
You don 't need laney, expensive
equipment . A simple loop is all it
takes lor accurate ground-wave
AOFing.
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BATTERIES?
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MR. Everett H. YO'ot SAUK CITY. WI 53583
K89XI (608) 643-3194

NitRO FAX (608)643-4439
,- ASK FOR FREE CATALOG

WHERE QUALITY COMES FIRST
We have batteries lor commercial. amateur radio.

computers, tools, phones and more.

" The Perfect Combination"
MR. NICAD

and the
1990 Dayton Hamvention

Stop By Booths 120-122 & 505
10'

NEW LOW PRICES
and

MANY SHOW SPECIALS
- REPLACEM ENT BATTERIES-

FORALL YOUR NEEDS
Nickel Cadmium, Alkaline , Lead-acid , Lithium , Mercury, etc.
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Low pass lV.1. filters from
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- t;- co o- Of_ 111__ Fr«I"""'.- ......., FlellJ 'noq
~ 11)(11) -I't 101 150) "'" '"~, 1 e .JO MHl :IS.U ·

fl10/1 00 ' 00 ~ ~, ~7 MM' 00 ro 1 8 · 30MHl w
fl6J l500 reco M MHl ,, ~, " ro Orne' ''' SO'. loll ·

FtO/l 00 '00 ~ MHI ~ MHI OO ro 6 rne·... • •

lV.I. problems?

I>.Ll OUR PRODUCTS MADE IN USA

~ BARKER a W1LLIAIISON
~ Qualrtv~iOn Proc:luch Since 1932
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(215) 7a&-5~1

73 Amateur Radio • Aprit. 1990 61



Colo<
DOT."'.

Ea.

through bypaSSing. (I will try 10 get
a copy 01 Ihe artwork fo r this
protect and include it in a later
column.) See Figure 2 lor the
schematic.

Another application for MMIC
devices is in oscillator multipl iers.
Overdriving the input of the MMIC
amplifier produces an output rich
in harmonics which can be band
pass-filtered, eliminating the un.
wanted products.

You can then use another
MMIC to build up the desired har
monic power in oscillator multipli
er chains . These devices will
catch on in amateur applications
for some time to come because of
their ease in use and their varied
applications.

Mailbox Comments

Henry 01 Garden Valley,Califor·
nia, is looking for information on
how to construct mrcrcstnpune
circuits and other inexpensive test
equipment for ou r microwave
bands. Frank N6PVO is looking
lor a good text on microwave ba
sics. Jay N1 GBS is considering
microwave for transmission of

Continued on p. 65

the receive and transmit amplir..
ers. The two amplifiers each feed
one leg 01 acombiner which ties to
acammon filter and mixer, using a
2 meter HT lor the IF system.

Whi le working above their rated
frequency 01 2 GHz, the devices
reduce gain performance, giving
about 7 dB per device at 2300
MHz. What makes this PC board
so exciting is that it doesn't re
quire tuning or circuit adjustment,
just capacitive input and output
coupling with good DC feed-

" Not all ceramic components of
power tubes are made from beryllium

oxide, but for safety's sake, treat
them as if they were. "

MMIC Circu itry

Use 01 the MMIC amplifiers is
quite simple requiring only an in.
put and output coupling capacitor.
DC voltage is supplied to the
device with a series resistor and
RF choke for bypassing and tied
directly to the output 01the device.
The choke and current limiting re
sistor should be bypassed to
ground with short leads. This im
proves gain and stage stability,
helping to prevent unwanted os
cillations. Additional bypass or se
lect RFCs can improve operation
at the upper frequency limits 01
the devices. In contrast, spurious
emiss ions will plague you with
poor supply bypassing. See the
amplifier test circuit in Figure 1.

I have used these devices in so
many different applications I
could not keep track 01 them. The
latest use was in a transceiver for
2300 MHz. The PC board layout
was published in the North Texas
Microwave Society's newsletter
Peeocornt. I made a test board as
soon as 1saw the artic le. This unit
uses two MAR-6 devices each in

Kit (DAK-2). Seven different MMIC
devices come in th is kit of 35
amplifiers and are available lor
$59.95. A good deal, allowing Jots
of experimentation lor little cost.
Qui te a tew amateurs have com
mented to me that they bought the
kit instead of ordering separate
amplifiers fo r projects . These
devices are also available from
Avantek. Part numbers differ, but I
am informed that they are essen.
tially the same device. See the
Table lor details.

F'eq.H,
Specifications for Mini Circuits

a.ln ee ..... NF
100 1000 2000 PWR dB
MHz MHz MHz dBm

MAR-1 DC-l000 18.5 15.5 0 5.0 .99 BROWN
MAR-2 OC-2000 13.0 12.5 11 .0 +3 6.5 1.50 RED
MAR-3 DC-2000 13.0 12.5 10.5 +8 8.0 1.70 ORANGE
MAR-4 DC·1Ooo 8.2 8.0 + 11 7.0 1,90 YELLOW
MAR-6 DC-2000 20,0 16,0 11,0 0 2,8 1,29 WHITE
MAR-7 DC-2000 13.5 12,5 10.5 +3 5.0 1,90 VIOLET
MAR-a DC-l000 330 230 +10 3.5 2,20 BLUE
Prices are lorquantitiesol25 from Mini crrcee. Notethat the MAA-8 is theonly amplili&f not uneondilionally stable. 11
requ ires special malching to your test circuil. Mini Circuils, PO Bo. 350166. Brooklyn NY 11235-0003. Avantek, 101
Renner Ad.•Woodcreek Plaza 8t9180, RiChardson TX 75080. (214) 437-5694.

.....,

MMIC Amplifiers

This month's technical presen
tation on MMIC (Microwave Mod
ules Integrated Circuit) amplifiers
includes several examples 01 ba
sic gain blocks for amateur use.
These tiny monolithic wideband
amplifiers are very inexpensive,
operate to over 2 GHz, and
provide high gain. They come in a
plastic package 0.085" in diame
ter. In a quantity of 25 , they cost
less than a dollar each .

The input and output imped
ance of the MMIC amplifiers are
50 ohms. This differs from a tran
sistor amplifier with variable
impedance that requires imped
ance matching circui ts on both
the inpu t and output. The MMIC
amplifier does not require imped
ance matching circuits. In many
cases the devices are connected
coaxially in a circuit with minimum
components forming equal, if not
better, amplifiers than discrete
ccnenucncn. Simple power sup
ply bypassing, DC isolation and
good ground returns, reward you
with a simple amplifier.

Not only are they easy to use,
they are also readily obtainable
from Mini Circui ts in a Designer's

performing any work which might
affect the thermal link (BeO). Not
all ceramic components of power
tubes are made trorn beryllium ox
ide , but for satety's sake , treat
them as if they were .

For turtner information, I sug
gest the Varian Eimac Division's
" Quick Reference Catalog" on
power grid tubes and " Care and
Feeding of Power Grid Tubes."
You can lind additional informa
tion in The Radio Handbook by Bill
Orr W6SAI and The ARRL Hand
book.

VHF and Above Operation

ABOVE ANDBEYOND
CL Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Dr.
San Diego CA 92119

6 Meter Operation
Because of a tight work sched

ule, I missed some 6 meter open
ings. but I was able 10 listen 10
others on my recorder. Hope you
made a 101 of contacts!

To improve my 6 meter station.
I'm currently building a high pow
er amplifier. I've obtained several
used 4CS250SA conduction
cooled tubes, similar 10 4CX250
(force-air cooled) ceramic lubes,
for the project. Due 10 a hearing
loss acquired in the service , I
can't operate near low-frequency
noise sources, such as blower
motors, so the silent conduction
cooled tubes (with heal sink trans
ler) are quite a premium item 10
me.

Along with regular high voltage
safety precautions, conduction
cooled tubes require special care.

Saf ety with Amplifier Power
Tubes

Like high power RF transistor
amplifiers. the tube requires a
large aluminum heat sink. The
thermal link 01 a conduction tube
is the counterpart to the cooling
Iins on loreec-e« t ransmitting
tubes. This ceramic link (insula
tor) used to remove heat Irom the
ccnoocucncccieo tube is made
01 beryllium oxide (BeQ), a rather
nasty, toxic substance. There is
no problem in normal handling
and use, but I recommend that
you store ceramic tubes in a sepa
rate container to prevent cracking
the ceramic (BeQ) material.

Varian states in its literat ure
that the BeO thermal link may be
brazed to the anode section 01 the
power tube, or it may be a sepa
rate accessory. Do not perform
any operation such as grinding.
grit blasting, and acid cleaning on
any BeO ceramic tube which
might produce dust or fumes .
BERYlLIUM OXIDE DUST OR
FUMES ARE HIGHLY TOXIC
AND BREATHING THEM CAN
RESULT IN SERIOUS PERSON-
AL INJURY OR DEATH.

Varian goes on 10 state that be
cause labels may become obliter
ated or removed , especially on
used components, you should
contact your tube supplier before
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--@ BUTTERNUT ELECTRONICS CO.
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PacComm
HancliPacket

• Unique design reduces stz
bu t not perlonnance.

• No lossy lraps; fu ll
elemenl radiates on
al l bands.

• Turns .....lth TV
rotor

. 19 Ibs.

NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOO!

~~~ $2199 5

The HF5B "Butterfly"TM
A Compact 2 Element Beam

lor20-15-12·10 Meters
Operale As A OI·Pole on 17 Meiers

'" HOpen SquelchH oeD circuitry lor taster, more reliable per
formance '" Compact size '" Arteehee 10 you, belt, hand ie
talkie orhandheld computer '" Rugged construction .....ith superb
RF shielding (no birdies in your radio) '" Standard banery pack
provides over 12 hours 01operation '" Advanced Personal Ma il
BOll & KISS mode included '" 32 k-bytes 01 RAM * Complele
.....ilh belt clip. cables. battery pac k & cha rger, comprehensive
manual ,., 30 day money-bac k l One yea r wa rranty parts & labor------------------------------------I PacComm • 3652 West Cypress Street » Tampa, Florida 33607 I

1 Please send 0 HandiPacket 0 More In formation 0 FREE Catalog I
I Name Call I
I I
I Add~SS Ph# I

I State ZiP Cardff Exp_Dale I
I MONEY BACK GUAAANTEEl Add $4.00 shipping handlmg per order, FL r9srdenls add 6"fo sales ta", I
l~~~~~~~~=~:~:~~~~~~~~~ ~~~~~~~ !
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DAN KBClXC - l OUIS KAClIPN
RON NIKMR _ DENISE Yl MAUNEY X-Yl

1-800-426-2891

ifle... "I"'<ily l. 5 o. 5.ZS incb fIol'Py ,1

CIRCLE 88 ON READER SERVtCE CARD

LOGWRITE-
A", you b r«! '" w_i,. 1'0'" ..... and m<><>q' "'" -...
Ioa:inI __' IlrinlI your _ ;fItO lboo COSII""......
wi,b LOG WRI Tf.. d.. <pa!i 'y ....... d riven. ..... lriendly.,.1'f"lI1'&'" wn1t.... by &I Troy ING3VI. LOGW IUTE is
,I>< p...-f<'<1~ 101 ,I>< """' '''"'~ bom SlII'iOII I' oi mpl i
fl"" fOI" "I'",."on . nd (I've> yOOoI ,b. oompe1i'iv~ rd(lt' '0
cont<>linS.nd nX inS. lOGWR IT E wo. k. wilh 011 IBM reo
ond roml""ibl",
lOGWRlTli '. un ique ."lit oc'et n f••'u.e allow. lor oi m" I,.
neou.login,a .nd ~.. proc"';0J l"'lUllng f..,u.n i""I~:

· I....an' . 0UsiJn 01~f", .... eb
-Print . Ed".01 Virw ."""I'<b
_l'IeDty '" """" fo.- ~g, add:~I(.__'
_ A_ti_t~ ......1""1

Tn' poe...... I_ oua l """"""' ''''''' wrap ,~ DOIl
<e<1 ,andO<"Olhftc. TbmwlwlYI'O'" __~'

ToO«lo< you. copy'" LOGWRIT E. OM"rl ,k witb i....ru<tioD
..-1MI1. _ t ;lol .95 (Po. ..-.... add $I .SO _10>;1.."

A~........-< C ulling

CE:l P.O. an. '1"6 Bld; "' , PA 18':ll l EJ
..- i2 ISI"' ·?'" -

30 day mon.y·_o gu••• nl~ .

-Compact and Easy to carry
-Operates on 9V battery

included
- Adjustable Volume
-Durable Melal Case
- Variable Sidetone

CIRCLE 2 41 ON READER HRVICE CARD

a
$19.95 TO ORDER

-CALL-
M<2dia (718) 983-1416
M ento r5 P.O. Box 131646
I'C"\ In c. . STATEN ISLAND
V\I N,Y. 1031 3-ooo6

MAKE LEARNING FUN
with the CODEKEY 1000
Code Practice Oscillator

• ••- ---
, ; )

-.
VAESU

-

Nye Viking Heavy Duty Key Nye Viking Master Key
Cat. No. 320-001 Cat. No. 330-001

Nye Viking Standard Key
Cal. No. 310-003

FT·767GX Gen. C CallS
FT·~7 GX lI Gen . C CallS
FT.7QOO 15m-160m CallS
FT·21ZR CalS
FT·112RH Cal S
FT·29OR AII CaU
FT.23 li S
FT·7 cees
FT·470 2m Cali S
FT·747 Ge ail S
FRG IS
FRG 9600 UHF Call S
FT 690 RIH Call S
FT 790 RIH Cal S
FT 4700 Dual Band Cal S
FT 411 2 Meter HT Call S
FT811 440HT 410.00 CalS

tfl lICOMI
YES , Straight Keys are still being hand built in America.
They are as rugged as the Country they are Built in ! ! !

1-800-426-2891
METRO: (612) 754-1200

PIONEER VILLAGE
12581 Central Avenue NE

Blaine, MN 55434

SuperMinnesota Watts 1-800-279-1503

CIRCLE 3 83 ON READER SERVICE CARD

"We build it,
so you can brag about it."
Availa ble at l eading Dealers.

35 Charlotte Dr.
Spring Valley. NY 10977

• US Towers at truly competitive pricing.
• 40 to 89 leet; arrays up to 30 sq. It.
• Complete packages available
Send For Catalog

Toll Free: 1·800·HAM·TOWER
(1 ·800·426·8693) • • .:=-

--..~
~

~'-_.... Now Is the time to translate your

-
/}I...._ _ winter's dream Into summer's reality.

We welcome questions and will guide
you every step of the way.

00 WM.M.NYE
..ll.lV COMPANY\'t.i:\iiDai 16 ' 4 • 130111 A -enue N E

Bellev"". WA seeos
(206) 454--4524

caus
Cali S
CaliS

"".""."".ceas

519 00
719 00
759 00

"",
95,00

11300
17500

c...
C..OS"".CaliS

-"r,:"";0:; Call S
Call S

::::~C~':II:"'..C...""'.""."".""'.ce •""'.
~ALlNCD

~~I

1C-781 New 0eIu•• H
1C-766 Gen. C
1C-735 Gen .C
1C·~ l AGe... C
1C.s:l1OOO 25- 1

~'"IC·226A/
lC·28A1H F
1C·2QA
~. - ..,
IC.-3S AT
lC-2S AT
lC-4S AT

"""'"IC-4GAT New 6w HT
1C·3M 2S.- FM Xevr
lC-32AT 2mmlcm HT

OR·110 T 2M MoboIe
OR·510 T OJB Ma l 2mnOcc
0 ;:1-510 0uaI Band Mobole
OJ-l OOT 3w- 2m HT
140-150 MHz AMPLIFIERS
ELH·23OG All Mode 30w
El H·2300 P,e-amp3Ow
ElH·2600 P,e-amp SOw

CIRCLE 332 ON READER H RYICE CARO
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Society's newsletter, Feedpoint,
is packed fu ll of up-to-date mi
c rowave projects and happen
ings. I always look forward to re
ceiving it. Dues are$1 2a year . For
information, contact WA5TKU,
Wes Atchison, At . 4 , Box 565,
Sanger TX 76266.

Another good reference book
t'm verytondctts TheRSGBVHFI
UHF Handbook by G.A. Jessop
G6JP. It costs about $35 and cov
ers the fu ll gamut 01our VHFIUHF
spectrum, including topics on re
ceivers, transmi tters, filters, an
tennas, and te st equipment lor
frequencies from 50 MHz and up.
You can buy this book at some
large ham radio stores and techni
cal bookstores. Also check 73's
bookshelf at (603) 525-4201 .

As always, I'll be glad to answer
any questions concerning this or
any other amateur related VHFI
UHF project . Please send an
SASE tor prompt reply . 73 's ,
Chuck WB6IGP fJJ
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higher speed packet , and looking
for receivers and transmitters to
build 10 achieve this goal. I have
received similar requests for sim
ple devices to construct that don't
become " deep pocket " projects .

I can th ink 01 many projects that
would fill the bi ll, such as my past
projects in 73 Magazine articles
on wideband FM systems. These
can be adapled for packet, though
I haven't gotten into that mysell ,
yet.

Several good references are
available . The San Diego Micro
wave Group has a booklet cover
ing our entry into wideband FM on
10 GHz. The booklet details all the
projects you need to construet a
stalion for FM , beacons, SSB op
eration and associated test equip
ment. Full schematics and some
printed circuit boards are eveu
able . Cost is $15 postpaid and is
avai lab le from me at the above
address.

The North Texas Microwave

Continued from p. 62

Figure 2. Design by Don Lund WA01QN, courtesy of Feedpoint ,
published by the North Texas Microwave Society, May 1989.

Figure f . MMIC amplifier test circuits. You can use them as a single
stage amplifier.

cate one of the two nulls.
It's hard to tell when you are

looking exactly through the loop ,
so set the mast to ind icate 90 or
270 degrees relative to vehicle
heading, and visually line up the
loop so the plane is exactly to the
Iront and rear. Use bone or glue at
en PVC slip joi nts so nothing
twists.

Besides the loop, you will need
a well·shielded rece iver and atten
uation system, all securely mount
ed in the vehicle for convenience
and safety .

A stable test signal for each
band is a great help in alignment .
A QAP muuwatt rig is line, or per
haps you have an old VFO or sig
nal generator. I use a TIL oscilla
tor I built to check c rystals for
activity. Start the alignment on 15
meters. Be sure the vehicle is in a
clear area, away from overhead
wires.

First , tune the loop to reso
nance. With s t in the NOFIMAL p0

sition (relay open) and the loop
plane in the direction of the test
signal , tune C2 fo r max imum
a-meter reading . l ocate the re
ceiver so that you can see the 8
meter when tuning , because you
won't be able to find the exact
peak by ear. Use your altenuator
to knock down the signal if the
s-mete r reads over S9. Most 8
meters are less sensitive to small
changes when readings are in the
upper scale.

As you rotate the loop in the
NORM....l mode,there should be two
deep nulls perpendicular to the
plane of the loop and exactly 180
degrees apart. One of these nulls
should be in the direction of your
mast pointer. Aepeat this check
on 10, 12, and 17 meters.

II the NORMAL mode nulls are not
exactly 180 degrees apart or are
very shallow, the loop isn't well
balanced . Experiment with the l0
cation of link l3 on coil L2 for opti
mum performance on th e four
bands.

Next, check SENSE mode opera
tion. Close S l and tu rn the mast
+ 90 and -90 degrees from the
pointer nun. One or the other di
rection s should give st ronger
S-meter read ings on the test sig
nal , depending on how you con
nected l2Il3 leads. Mark the side
of the mast to indicate the strong
est peak side . Check the SENSE

mode on all lour bands. You wil l
probably get best trent-to-beck
sense indications on 15 meters,
because that band is closest to
design center frequency , but indi
cations wi ll be good enough to use
on all bands. fJJ

Homing In
Continued from page 60
bolts. to keep them from working
IOOS9 , (Intermiltenls were a prob
lem with the army's collapsible
versi.on.) Solder the bolt and lug 10
the tUbing belore fastening it on
the box, so you don't melt the
plastic.

The mast is ~. Schedule 40
PVC pi pe . Th e co ax and refay
control signal leads go down the
inside of the pipe. Mount a ~.

slip-type PVC pipe cap to the box
as shown in Photo B, using 6-32
hardware. Malch-drilt the pipe cap
an d box lor the wires.

Bolt a 1- II 2- piece of unclad
perfboard in the box to terminate
the external leads and to mount
Kl and Rl . I used a subminiature
relay (Radio Shack 275-240) with
a 5 volt coil. That allows me to use
the unit on foot with a "sniffer"
that has a 6 volt battery supply.

R2 drops the voltage when I use
the vehicle's electrical system. If
you only inlend 10 use the loop in
the vehicle, you can substitute the
AS 275-241or another relay with a
tz-von coli, and eliminate A2 .

Tuning capaci tor C1, shown in
the middle of the box in Photo B,
must be an air variable type. Small
air variables are becoming hard to
find . Try your loca l surplus empo
rium or electronic swap meet.

Marlin P. Jones Company (PO
Box 12685, Lake Park, Fl 33403,
(407) 844-8764) has a 120 pF part,
stock number AV-0091 , lor $1.75.
Measure your capacitor before
mounting it, as it might be too long
to fit on the side wall of the box.

Wind L2 0n a lh N diameter form ,
with the 25 turns spaced for a coi l
length of z-. I used rod stock from
a local plastics supplier for the
form . The tap is 8 turns from the
right end . L3 is a length of solid
AWG 22 insulaled wire formed in
to a single-turn link over L2. l ight·
Iy twist its leads over to K1 on the
perfboard. l eave a litt le slack so
the link can be moved along the
length of L2.

You will find the exact position
of l3 during alignment. In Photo
B, the link is over the tenth turn
trom the leh end, held in place
with a dab 01 hot g lue. Put yours
there for starters.

You can hold the loop out a car
window by hand to take bearings,
but I don't recommend it . Interac
tion with the vehicle causes errors
and it' s hard to get bearings while
driving . And imag ine th e sore
musc les and wet , cold l ingers
you' ll get on a rainy night. Make a
rotaling mount for the mast.

Put a 360 degree co mpass indio
cator on the mast for accurate tri
angulation. set the pointer to indio

73AmateurRadio • April,199O 65



THE MULTIPLE RECEIVER SOLUTION

CIRCLE 3650.. READER SERVICE CARD

703-894-5777
800-282-5628

We offer a battery opera ted hand held
viewe r lor $ 75, and a desk model lor
$220 . Libraries ha ve the se readers .

You can have acces s to the trea s ures of
73 without seve ral hu ndred pounds of
bulky back issues. Our 24x fiche have 98
pages e ach and wi ll fit in a card fi te on
your desk .

BUCKMASTER
PUBLISHING

.'Whitehall "
Route 3, Route 56

Mineral, Virginia 23117

Your full satis fac t io n is g ua ranteed or
your money back. Visa/Me accepted .

The collection 0 1 over 600 microf iche, is
available a s an entire set , (no partial sets)
fo r $ 250 plus $5 for s hipping (USAJ.
Annual updates avai lable for $1 O.

EVERY ISSUE
of 73

on microfiche!
The entire run of 73 from October . 1960
through last year is availa ble.

.-".--,.===::---

747 South Macedo Blvd
Port St. Lucie. FI. 34983

1·(4071879-6868
FAX (4D7I878-8856

CIRCLE 11 0.. READVl SEItVlCE CARD

fOX TANGO CORPORATION

WELCOME TO 17 METERS!
Add all three WARCBands to your FT·101

• Increases Resale Value of yourRig
• Insta lls easily: detailed instructions
• Includes all crystals. relays. wire, etc
• Tested. tool-proot design for all but ZO,
FT-101 J.band WARe Kit. S39 95
FT-!Xl1))M Only WARCKit , , , . , .. 1995
$hIPPing (5500 l/SAl lSl000 can IMe_ l jStJ oo

Elsewherel Ordef by Mad PtlorJe. ClJD VISa
MasTerCard AmerICan Exp ess

ANTIQUE RADIO CLASSIFIED
FREE SAMPLE COPY!

Ant ique Rad io 's largest Monthly Magazine
Articles · ctesetueos • Ads for Pan s & Services.
Also: Early tv,Ham Equip., Boo ks, Telegraph,

An Deco, 40's & 50's Rad ios & more•••
Free eo-wora ad each month. Don 't miss outl
6-Month: $1 1. t-veer : $20 ($30 bV l si Class)

A.R.C., P.O. Box 802· E5, Carlisle , MA 01741
CIRCLE 27 1 0.. READER SE RVICt CARD

IF YOU BUY, SELL
OR COLLECT OLD RADIOS, YOU NEED..•

23S6 Walsh Avenue, santa ere-e. CA 95051 (408) 727-3330 CIRCLE 1 9 ON REAOER S ERVICE CARD

Rack mount version also available
FOt_-""'-_Ot_

DOUG HALL ELECTRONICS
Votar Department

81 5 E. Hudson Stroot . Columbus. ooe 43211
(614)261-8871

SEEUSATDAYTON

BUilt. tested and calibrated With manual

$350.00

4 Channel SignaHo·Noise Voter

• b lldrtdable 10 3? eMn"", by J". I Addln9 C..'ds
• Co/1~"JOUs Vo~ng

• LEO lndoc:all}ls o! COR n VOl"" Soqn.ols.
. !koIr ..e-..lor
• Rernole Voted IndalorS PnIed Clul

• ~"" • ti 00ubIr Sr:led Gold PIIWd .u PIt Ca'd
•~~q,.,1S

Your users ....ill be thunderstruck by
the ou tstan d ing patch a nd auto
d ia ler, with room for 2 00 phone
numbers. The talking S -meter will
le i them check their stgnal strength
Into the repea ter . Remote base
supporl for up to s ix ba nds allows
linking you r repeater 10 others . Plus
su ppor t for pocket pagers and a
bulletin board.

Your technical c rew will hght up
when they see the built-In keypad
and In dicators. And th e ease of
hookup with shielded DIN cables .
With pots a nd DIP switch es easily
accessible at the rear of the unit.

Rugged . capab le, easy 10 hook u p .
The RC·96 Repeater Con trolle r - an
en ligh ten In g exper ience for your
repeate r .

advanced
computer
controls, inc,

The '96 is tough . A three-tenninal
gas discharge tube across the phone
line and transient supressors on
each input and oulpul Signal s lop
Iigh tn lnR from taking your sys tem
down . The '96 is so well protected
that us proven performance in the
fle ld a llows u s 10 offe r two year
warran ty coverage which Includes
damage caused by lightnln~l

You 'll hea r thunderous a pplause
when you Install a '96 controller on
your repealer, Remote programming
....111 le t you easily make changes 10
your repeater from anywhere with
out a Irlp to the h ill . Change codes,
a utod ia l n umb ers , ID a n d tail
mes sages a nd m ore, with re liab le
storage in E2PRO M memory .

ace

Flash! The RC-96 Repeater Controller two year warranty now
includes lightning coverage.

CiRCLE I Ofrl RUDER SERVICE CARD
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NEMAL ELECTRONICS

PROCOMM
1948 Coventry Ct.

Thousand Oaks. CA 91362
Phone: 805-497-2397

VISlT US AT BOOTH 619.DAYTON HAltIVEKT10N

Turn your IBM PC or ccrocetese mtc a complete
slow scan TV system You d on 't need another
computer 10 send and receive images in up to 64
lih8de$ 01 gray. Works with most popular graphICS
eerce and pnm~

Includ9S:
Demodulatot Modulatot 75 Page Manual
Software Tutotiai CAssette

Req u it• • :
Ham tran scerv er PC with 640K Parallel Port
Graphics Card Tape Recorder Serial port

S low Scan Formals : 8.12 .17,24,,36.48, 72 sec

PC SSTV V2.0 $149.95

CIRCLE 244 ON RUDER S ERVICE C"RD

GROUND STAAP-GROUND WIRE
0038 3ft!' IInt1«I r:opp« btWd H 391"
0012 1p' IInn«I r:opp« btWd H H SOl"
fNi08 69-~ _odH _.__ _ .._ 35Irr

AW1. ' • ... odH~ CCS . 14Iff

MOTOROLA RADIUS
• For the discriminating amateur involved in .

commercial communications as well. Meet
significantly tighter commerc ial specs!

• Up 10 40% discount .
· 3 year warranty by Motorola. an added yea r

provided by Procomm.
• Mobileslhandhelds and accessories to meet

your amateur/commercial needs
simultaneously.

CIRCLE 111 ON RUDER SERVICE CARD

THE RF CONNECTION
" SPECIALIST IN RF CONNECTORS AND COAX"
Part No. O.." tl pt loft Prlc:.
P\.·2S9IUSA UHF Male Phenohc. US" made S ,70
83·1sp·I05O P1.·259Pnenohc.Aml>l>enol 89
83-822 P1.·2S91el1on. 1.mphenoI US
P1.·2S9r.iT Utf'Males-t- Tellon.USA 1,50
lJG.1 75 fIe4.a!t lor flG.58 .20
lJG.176 fle4.a!tlor flG.59 &".."II 8 .20

lJG.21ll1U '" Male flG.8. 213. 214. DeIu 325
lJG.21BItJ '" "'ale 1lG4I, 213. 214, K.,1S 5,00
99 131t>1N N"'ale !'In l or 9913. 9066. 82 14

filS iJG.-2101U & UG-21MJ N's 1,50
UG-2 10i9913 NMaletor RG-8 with99 13P", 3,95
lJG.211li9913 N"'ale lor flG.8 with 99 13 !'In 5.75
UG-146MJ "' Male to 50-239. TetIon USA 6.00
UG--lI3lW "' Female lo Pl.·2S9. TelIon USA 6.00

" THIS UST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877

(301) 840-5477
PAICES DO NOT INCLUDE SHIPPING

PRICES SUBJECT TO CHANGE
VISA. MASTERCARD. ADD 4%

UPS C.O.D. ADD $3.00 PER ORDER

CONNECTORS-MADE IN USA
NE720 Tp N plug 101 BI IWl lieU $3.~

NE723 Tp N jecJt 101 e 1:NtI lien . 9:5
UGC2n BNC-PU59 Aapt.,--Amplw..oI 3,00
~ N'",,,,,,,, Pl2~ .. .. ... .... .89
~TS Pl2~ """"" .../~ pl¥HH' ' __ 1 59
PL258AIf Ampro.no/ fMn. ,..fetrY' . ~f) 1.66

COAXIAL CABLES (p« If) 00175;1.!G '7Il' ,.,;Juc., for RG58f5lI (sptlCllyJ. ,22
" 80 BELDENf/9t3""ryJow Ioss . 55 LG2'OS N pJug for RGB,213,2 f4 SJ*"w••H H 3,35
Hf12 AG8;tJ 85% ¥HId low JoN 11p" .36 00818 N jecJt ID P12~~ """"" __._._ _ .. 6 50

'"0 RG8X """" ¥HId (mini" .11 00'4&\ 502'» ID N pIug~, """"" '"
1130 RG2IW 85%~ mil sptIC NCV JItt .39 l.G255 S02.» III BNC plug ..",.,. N'..,.... 3.29
1140 RG21.jIJ dbI~ INd mil IP«'_ '.85 S0239W' lMf "" ....~>01_.89

'705 RGI428jIJ dtJI.- ahfd, ~ __ 1.50 /JG88CBNCPlugRGU.I42 .. _ _.1 45
13'0 RG27T;tI 50 om> 5iXIO _ dbI INd _.•._ 98
t.5O RGI14/U 50 ohm • U/U' cd mil 'IWC 1.

.... ptIeft,~ 8hlppil'9. $3.00 MIn. v _..-caon:I S30 min. coo IiOd $3.00
CMI.. _ w ....,.. _ .. -. «1_ CAStE N«J ecl' olIE\; , SElECnoN GtM:IE '" • •
....~__oIJ5(1 _oI"' __JP-*_ '"l>""lI_

Call NEMAI. ror computer cable, CATV cable, Flat cable, seml.r4;Ht cable, telephone eable,
crimping tools., D.suh tonnec:tors.,. heat shrink, {'able ties., high voltage tonnectors.

NEMAL ELECTRONICS, INC. 12248 NE 14th Ave. N. Miami, FL 33161
(305) 893-3924 Ttlex 6975377 24hr FAX (305)895-8178

-complete Cable AHtmbly rarllities MIL-SJD.4S208
-.commerdal Attounts welcome. Quantity prki"lt • Same day sbippinR roo~ orden
- Fadory authorized distributor ror Alpha, Amphenol, Belden, Kinas, Times Fiber

ROTOR CABlE-8 CONDUCTOR
BC'822 2·'. wid &-~ _ _ .. .211ft
llC t820 2· '. wid &-2(IgoI ... __.__ .39Ift

HARDUNE 50 OHM
FXAI2 'P''''''''''''' BMck~ 89trf.
FLCl2 II2 'CW "._COIT.~ -Jkl/ltl _ '69<'17
FLcnT~ 'CM'I . .... COIT.~_Jkl' _ •.25ItI
NMIXC N ..."", 'P' car coppeT nvt' __._25 00
NM78CC N ..."", 7jtr _ C<1PPfI' nvf _..._.._..5-400

C a ll TOLL-FREE-- --- . .. -

1 -800- 782 -31 31

In C a li f : 7 07-839 - 1570

NATIONWIDE
BUY AND SELL NEW SLETIER

Published every other Friday
sellers: Ad rates SOc per word

(10 word minimum).
Ad must include phone
number. counted as one
word. or address. Display
ads also welcome. Phone
or write for derails .

Buyers: Six (6) month
subscription (USA)
costs $8 .00.

Call HA M RADIO CLA SSIFIEDS
today [0 place your ad or order a
subscription.

Visa and Mastercard accepted.

CE: EJ

QSL'SI • QSL'SI
Gus needs HElP (very bad health).

Please send your QSl or other
printing needs to: W4BPD's XYL
Peggy & Gus' jr . The Printer w/25

yrs. experience. He is a professional
printer . Our prices are "RIGHT",

please try us for high quality work &
at good prices & fast service. 50c

envelope of samples or $1 .00
envelope of samples. Thank you all,

de-Peggy & Gus, jr.

THE GUS BROWNINGS'S
P.O.1IlI170. Conlo,a. S.C. 29039

,.",.,.. SAM 1<1 ~ PM.~ l!ItoIC" Friday. h<6: ~.

HAM RADIO CLA S S IF IED S
880 Vista Drive. McKinleyville. CA'I5521

1 -800 - 782 -31 31

ctIICU 21 Oft MADER SEII'VJCf: CARD

HAM RADIO
CLASSIFIEDS

CABLE T.V. CONVERTERS
Jerrord", Oak, Scientific A.t1antic. Zenith . &
many others. " New" MTS stereo ace-on;
mute & volume. Ideal for 400 & 450 owners .

1-800-826-7623 ~ 53
B&BINC. -

4030 Beau-D-Rue Drive, Eagan MN 55 122
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Number 25 on Y04Jr FeedbKk card

BARTER 'N' BUY
Tum your old ham and compu1er gear inlO cash now. Sure, you can wail tor a

tlamlest to try and dump it. bul you know you'l get a jar more realistic prioa il )'OU have
d outwhere 100,000 ac!lve ham polential buyers can see dtnan the lew hundred local
hams who come by a Ilea market lable. Cheek your attic . garage. cellar and closet
shelves and get cash 'or)'OUr ham and ccrnpc ter gear besore it's too old 10 sell. You
know you're not goiJ'lQ 10use it again, so why leave il lor your widow to throw out? Tha!
Sluff isn't gelling any youngerl

The 73 Rea Marke l . Barter 'n' Buy. costs you peanuts (a lmost)-eomes to 35' a
word for individual (noncommercial) ads and $ 1.00 a word lor commercial ada. Don't
plan on telling a long 51(1)' . Use abbfeviations , cra m il in. But be honltSl . Thera era
plenty 01hams who love 10 h things, so il it doesn't work, say 50.

Make \'OUr list. counl ihe words. including your call , address and phone number.
Include a chad< or~ cred, t card number and e_por,lion . •f you're placing a
commercial ad. include an add,tlOnal phone number. lI8p8l"ale Irom your ad,

ThIS is a monlllly~ne. flO( II da,Iy.-speper, so Iigure, couple monlhs
beIore !he acoon stllrts; then be prepared. If you gel too many calls, you priced it loW' .
lIyou don't gel many c.lls. too high .

So get busy. 8Iowlhe dU$! off. check~hlng out. make sure it stilllll'Ofl<.slighl
and maybe you can help rnaka a nam newcomer or r&Cored old lifT*' happy W1ltllhat
ng you·re no! IISl/19 now.Or you might get busy on your computer and put loget""" a
lill 01 smal gearlparts 10 send to eose inte resled?

Send)'OUr ads and paymenllO Ihe Barter 'n' Buy. Donna DiRusso, Foresl Road.
Hancock NH 03449 al'ldg81$8/ lor the phone calls,

OSL. TO ORDER. Varoety or slyleS. cokJ(s.
ca' d srOCk, W4BPO OSLI, PO Orawe' ox.
Cordova SC 29039. BNB260

rHE OX'£RS MA GAZINE Up-Io-d. le. inlor·
m,'ive. inlerestong Compiled and _ltd by
Gus 8rowr>i"9 W4BPO. DXCC Honor Roll
Certoficllle 2.... , 5end lor !TN wmpIe and
sut:>scnpllOl'l onbmaloon 1odoIy. PO Or_
OX. Cordova SC 29039 BN8261

AlOEN SERVICE by torn'ler f8Clllty ted'Int
c..n, f . 11 I ...,n.round PCS·300 N.cadS
$36 .95, Soutne<n Tedw"*,,,,",s """'I....~
doD. 'nc.. 1011 5 SW 190 51 19. MIAfTIi Fl
33151.(305)238-3321. BNBm

QSL CARDS· LooI< good ...,Ih lop q ...allty
plinll"ll Choose stand.rd ll&Iignl Of fully
CUSlomlzed cards, Benet ca,dS me.n more
,e1\lrnl 10 YO"' , FrSfl b roc:h..... . sam pl as,
SI.mp$ appreciared Chell.f OSLa. Depl A.
310 Comma"ial. Emporia KS 66801,

BNB-434

SUPERF...ST MORSE CODE SUPEREASV.
s..bllmlnal cassette $10, LEARN MORSE
COOE IN 1 HOUR Amazl"ll """ supera""y
lad'InIq..... $10. Both $11. MoneybaeIc guar.
anI" ff1Hl c:alalog: SASE , Bahr. Dept 7.H.
1196 C11..... Pal,",-y Fl 32906. BNB531

S8-2201221 OWNERS, 11 det,,1ed mods
..-IIoctl indude 160-6 mel. opaor., QSK,
..~ p.S. 5O'Mo reba'" lor mods
submI!Ied' 9 pages 01 J.SOOZ 1o!Idl mo. $11
poslpaod.-Inro SASE. 80B K02UREK
W A2S00.69 Mamo .....~. Elmwood Par1<
NJ 01401. 8 NBS81

Y...GI Bu ilders. Tube Traps, TUbI"lI, Clamp$
and UnlVilrs.al Plat. ror Boom 10 Masl Of EIe
menll , SASE for Lisl. US'" call 800-833
3794 from 1-2 PM EST. Brown En9inSflring
'nc.. 5501 SW 25th Court, Hollywood FL
33023 BNB624

12TH AHNU"'L TSR C WHEELING H"'M-
fEST/COMPlITER f R. $IHIday. May 20.
~ Park. 8 AM 10 3 PM WV's IargesI
i"Iamresl. Oeala~ Io8 lc:ome. undet tOol F.....
lIea_et Family Ham,", WOMEN FREE.
Choldren 16 under Inte AdmiNoon U in aGo
• .--$3 at Ooor_ ConI&C! TSAAC. Bo~
240. RO 1. Adena OH 4:)90 1 (6 14-546
39301· BN8628

ROSS' $m USED Apr1I SPECIALS, KEN·
WOOD TS·93OS1W"'T $1349.90. T5--1 40S
$61990 . TH·4 15A $26990 , TS· S30S
$619.90. ST·2 $76 ,90. ece $34.90, PB- I
$5 490 , ICOM IC ·7S 1 1999 90. AT ·SOO
$:189.90. IC·2j( L $ '634.90, IC--45A 1179.90,

TEN·TEC 263 1159 90. 260 $139.90, 234
99,90. 225 199,90. 251M $89,90. 252MO
$99.90. 252 $89.90, 960 $18\UO, 215
$22,90, LOOKING FOR SOMETHING NOT
LIS TED?? CALL OR WRITE . WE HAVE
OVER 220 USEO ITEMS in Sloel< MENTION
"'D PR ICE S C ASH , FOB PRESTON .
HOURS TUESOAY-FRIOAV 9 00 TO &00.
9 00-2:00 P M MONO"'YS. CLOSED SAT.
URDAY & SUNOAY. ROSS DISTRIBUTING
COMPANV. 78 SOUTH ST"'TE. PRESTON
10 83263. (208) 852-0830, BNB650I

WRITTEN EXAMS SUPEREASY. M'1I1l0' y
p;lI !rom psydIoIogiS1lengo_ e:ut lIudy·
lorn. 5O'IIll. Nova. Tec:II. GerI: $1 eactI Ad
vanced. exIra: 112each.~k guar....
I"". Bahr, 0epl13-1, 1196 Crt....., Palmbay
FL 32906 , BN~l

ROSS' ISSI NEW "'pril SPECI...LS: TS·
140S $155.90. TM·253A $409.90, TS·950SD
$3719.90. TM·23 1A $389.90, TH ·41AT
$ 189 99, TH·3 I BT $209, 90. TH·225A
$339 90 . TH · 315'" $289 .99 , TS·940 S
$1799 .90, ICOM IC·900 1458 99. IC·135
$969.9O,1C·2SAT $374.9O.1C-24AT $539.90.
IC--32OOA $464.99. IC-226H S419 SO. 1C-761
$2 199.90. 1e-18 1 $4918.99, YA ESU FT·
147GX Sl!i7990. FT-767GX $1149 90. FT·
209AH $216.99. FT--470S434 90. HEATH KIT
S8- 1000S8799O. HW·2.p S329 99. HW$.24
HT 1429.90 . Hl). I 25Q $119 90 . Hl).1416
122 90. HWS·24HT $4 49 90 , "'EA PK·
232MBX S3079O. PK-88 $119 90 . I.lM·3
1159 90. HAL SHIOoo $599.99. PCl-2000
S369 ,99 . K8·21 00 11 29 90, CT·2100
$439.90.ALL L TO. (UI.l IT'EO TIME OFFER)
LQ()t(ING FOR SOMETHING NOT LI ST·
ED?? C"'LL OR WRITE, Over 9004 ham..".
laled items In sloek for immed,.,e . h,pment
Menl iOn ad. Pr""", "sh. FOS. PRESTON
HOU RS TUESDAY-FRIOAY 9:00 TO 6:00.
9:00-2:00 P M MONOAYS, CLOSE D SAT·
URDAY & SUND...Y. ROSS OISTRIBUTING
COMPANY. 18 SOUTH ST"'TE, PRESTON
1083263 , (206)85.2-Q630. BNB109

HF P...CKET IMPROVEMENT 0igic:0m >64
'evisootl " A·' ClO'C1JiI no..- aVailable , Board
plugs d.rec:tly info casseIle port Of _e
mount ..... t;able , both connec:torI Incl" ded
Power den\4d Irorn c:ompul. lJMI 7910
~ alogo ..... ~ required SWI!Ch aIoows
HF or VHF operabGn. Order K~ 1ls.4 'Of
149 95 or A "obi, 1ls.4 lor $79.95. boIh
indude Fl'IEE DISK A.dd S3SO a/fl . C... -'d
825'"' l&ll . A & A Engi.--.ng, 2521 W, L.
Pelma nl:. Anaheim CA 9280 1 (714) 9!>2_
211 4. MCOf VISA ac:c:epIed, BNB 732

HAM TRADER YELLOW SHEETS. In OUr
26th Y"er. B~y, Swap. Sell ham 'adio gear.

PubIisI1ed _ a monlf'l . AdS qudly core...
laM, no long ...81110< results, 5end bUSIneSS

size SASE lor MmpIe copy. 115 lor one yNf

(24es-) P Q B 2057. Glen Ellyn IL601J8.
2051 orP OB 151C2.SNnleW"'9fI115

BN87al

S$SSS SUPER SAVINGS ssm Elec:lronc
parIS. UIO 'IiPO'."II;. SUPPoes. and~
acc:eSSOi ,", Send $1,00 10< a 0fI&-Y"" 8Ubo
scnption 10 our ealalOgs and lI'lelf supple
menl$ ~ on aur mail ing list (214) 343
1770 . BCO ELECTRO. Oopl. 73, PO 80~

450201, Gart.nd TX 15045. WE ALSO BUY
SURPLUS BNB749

HAM RADIO REPAIR all makes. moda ll
E.po'ienca<l . ,ell.bl. ""rvice, Robert H.II
Ele<:lrooiei . 80. 280363. San Franc:iscOCA
ga12fl.OO6:l, (406) 729-8200. BNB7S1

W"'NTED: Hem Equ;pr-nt and01""'_'
ty. The Aadoo CluD of JunO' HIQI'I $dlOOf 22
NYC. Inc: • • • nonproIit organizatlOl'l.lItant·
ee SOl (CJ(3) stat.. by the IRS. i"oo.pooa1tlCl
-...iltllI'le IJOIII 01 using ee~ of ham <adoo
10 IU"her and . nh...... lhe ed uc:allOl'l 01
)'OUng peopIII naloo"wtdfl . Your plope<Ty do).

natlOl'l or Iinan<:oaI suppor! 'fIfOUkl be ",u lIy
apprecia1fld and ac:kl~ -...iItI a receopl

lor )'OU' t&ll dedUCllbie conllibubon. Meel
WB2JKJ and the " 22 er-" at Daylon. ...
will haVil !'NO tabktl lor " Classtoom Ner"
membe<s to cong'898le . 1. Talk·in on 144 30
lhrougho~llhe H.mVilnhon , Join the "Cle!iS'
room Nel ." 7,238 and 21 ,395 d.ily, Write u.
at PO Bo. 1052. N"... YOI ' NY 10002. Round
the clock HOlline, (516) 674-4072, BNB762

H"'MLOG COMPUTER PROGRAM FUll 'ea·
lures. 18 modules , "'~I<Hogs. 1-band WASJ
DXCC . Apple . IB M . CP/ M . KAY PRO .
TANDY. CR6U4 95, 13-KA1AWH. PB 2015.
Peabody MAOl960 BNB71S

UMBO... "'M"'TEUR R...0IQa.U6 i .......
tlOnaI amateur <adoo duD lor gay and ........
hams 0ft.M Skedl. f'I'IOtIlhIy Ilfl .. . IlI!lf . aracl
annual gatr-ng at OiIjfIOn PO eo. 24810.
P1IilaodaIpIIqI PA 19130. 8N6812

OOSSAT S...TELLITE TR...CKING PRO_
GRAM $39 .95. IBM·PCslcompahblfls. graph
ics and !abular OUlpul. re.l!ime and predic·
ten model, tOlor controller support. \lfl'O-
synchrono~. (Phase IV) lrackong, S. lel hle
Software . PO Bo. 37, Redmond WA 99073,
(206)866-1040 BNB8:J5

MACINTOSH SOFTW"'RE: Logging, con·
tesl . Morse end II'IeOry Ir8lnlng. ZCO Corpor.
bon. PO So>: 3720. Nashua NH 03061 (6031
866-1200, FAX (603) 888 8452. 8N6814

LOW COST HAM RADID EQUlPMENT.
Send SASE lor iii< JIU Br<Odyl73. 3037 """
dray Or.. GasIOnoa NC 2llOS4 BNB890

SURPLUS CATALOG. 72 pages $2. Sur
plus. POBo~ 276 , AlburgVT0544O. BNB891

W...NTEO' ..... types 01 Etec:tron Tubes , Cell
101 free 1 {lIOO) 42 1-9391 or 1 (612) 429
9391. C & N Eleclroniel, Harold Bramsl""'.
6104 Egg Lake Road. Hugo MN 55036.

BNB900

10 MTR FM HYGAIN CB BOARD wilh in·
snucncns $9,95, FM DET KIT $1,00, 40
Channel Swilch $5 .00 . Cryslal 15,00, SOl
VOL Pots 12.llOipalf . ...11 for $24.95 pl ...s $2.00
SIH: MORNING DISTRIBUTORS. PO BOX
7 17. H IAL EAH FL 330 11 . (305) 884·
6686 BNB902

The 2151 AMouaf B· ...· S·H ... bot held on
FRIOAY NIGHT 01 I". HanwentlOl'l , ApnI
~7th . 11190 al lhe Con te tenc e Cenl.,
(Madison Room) oIlhe HARA ARENA ANO
CONFERENCE CENTER. (the same Iocatoon
as Ihe H-.-noon),Qrt""ll at 7PM. There .
no admn soon et>arve. and free con1tnuOuS

enlertainmenl HOI d inner. sand...iche l .
snao:ks and boMtragrtl are . vallable, T_ e~·

crting lop a...ards.and manyolllflfS Stay rilJhl
aI HARA ..-hen lhe H. nwentiOn c:losfIs on Frio
dayev.ning and meel )'OU' "iends and joon ul
lor an even ing 01 l un and entertainment.

ANNOUNCiNG" WN ll'lflf permlllong. lhere
.... be. 1101 &I t D8IIOon launo::tl on Salur4ay.
April 28 . 1990 Of Sunday. April 29. 1990 at
iIIPP'O"imalety&:45 AU~ aeron&lto

be8II 0S0s. f~ 10bot announ<::ed &I

lfMI B'A ' S- H SpeaaI Ewnt OSL cardS ...
beilsued. Spoonooed bytne M.-niValley FU
Associ.hon. PO Bo. 263. Oa ylon OH
~1 . 8NB~

HAM SOFTWARE 18UICompatlbles 10 disl<l
$26.95. MC!VISAJOiIc:ower. NSABV EAPCOI
7. PO 80~ 14. K. Her TX 76248--001 4. (817)
498- 4242, Orde , Only 1 (800) 869
7208 BNB911

ELECTRON TUSES: "'i1 lypes & sizes. T'ans·
milling, Receiving, M!Crow."" . . Lar9" In
""nlOfY _ same day ehlpping, Asl< about ou.
3-5OOZ special Deily Ele<:IrorMc:s. PO Bo_
50~9 . CampIon CA 90224 . (800) 348 
6661 BN8913

HAM-SWL·SC",HHER BOOKS. catalog $1.
Toate. PO So>: 4931S. lakeGeneva WI 53141.

BNB916

COMMODORE 14 H"'M PRQG RAMS-8
dOSlc SIile5 ower 200 Ham p<ogranlS $16.95.
25<: stamp gets unusual sott..-are ca!aIog 01
Uhlitlfls. Games. Mull and Bmlsh Disks .
H~n Software. eo. 10601-BB. Estero
FL 33928. BNB917

E...SY PCB. ~ " i n ll ou, popular lrans'er
sheets' Ine~ponslve , FREE delails . PC Bs.
Dept. H I . Bo~ 13534. Kenala, OntariO,
Cenada K2K 1X6 BNB923

TEST EQUIPMENT Recond'looned (gu ......
lao<!). Terrif ic: Pricft . NBS Cahbrahon awa....
able . Vea MIC. Ame~ . COO Elec:lronic: s..r.
plus. Inc .• 4350 Town Plaza, S~ile 203.
Houston TX 77'045 (713) 726-9718 BNB924

DIGITIZER FOR .8M COtolP...TIBLE Pes 640
by 4BO resolutlOl'l from VCR _ c.an-a $lIS

""" ....'51ral101'1 dOSlc 13,Codew.... Bo. 3091.
Nall'tua NH 03061 . BNB925

A..IG.... .....CINTOSH. "'T"'R' XUXE/ST
Amateur RadIO public: domain software .
$4.llOidisl< . SASE lor cal ' log. Specify c;om.
pul8f! WA4EFH, Bo~ 1646. Orange Park Fl
32067·1646 , BNB92ti

DAK CHIP AND C"'BLE DESCRAMBLER.
VE4NC, (204}667-5185. BNB927

WANTEO: Mclnlosh SlereoeqUlpinenl. Gary
Sle/Sl<al. 1412 26 St NW .. Cedar RapicIs IA

52405 BN8m

YOUR OWN PESONAL QSL CARD on dl$lC

lor Ihe C-64.5end your ........ address. coun
ty . and cal along""'" $5.0010 Pals. PO Bo.
2, 8eNricli: PA 18603 BNB929

W"'NTED, HF Ir.- lor mobile use,
QRP OK. J 8u,ko..., ki. PO Bo~ 2852,
Petaluma CA 94953 BNB930

B...TTERY P...CK REBUILDING: Don't pitch
n-ma~ rt-Ior FAST_ PROFESSIONAL ser·
vice! Salisfae:tiOn lIu aranl fMloo;ll ICO M: BP21
BP3 $19,95. BP5 $25 .95, BP7IBP8/BP70
$32 95 KENWOOD: PB21 $15,95, PB21H
$21 .95. PB25125H126 $24,95. YAESU FNa9
$19.95 . FNB10 12395, F'NB414A $36.95.
Ten-TfIC $24.95. ··U·QO.IT INSERTS·' !COM'
BP3 $16.95 . BP5 $22.95. BP7/8 $21.SO.
KENWO, PB21 $12.95. P8.24125126 119 95.
TE MPO: S I ·15/,.... . $22 ,95. V"'ESU:
FN84I4A 13295. FNB10 $1895. AZDEN'
300 $19.95. " NEW PACKS· ' ICOM: PB5
$43 95. 8P8S 15895.YAESU: FNB2 $19.95.
FN8 10$1FNB12 $44 .95. SANTEC: 142/1200
122.95. TELEPHONE I PAGER I COt.IPUT·
ER I COMMERCIAL PACK$--FREE CATA
LOG Add 53 Shipp,ng/order . PA "6,",.
VISA-MIC adCI$2.CtJNARO. RD. 6 Bo~ 104.
Bedtord PA 15522. (8141623-1000. BNB931

WANTED' Bugs (Speed·keys), Foreign, old.
Odd. and antique. Smiley. P08 5150, F,ed.,,·
icklb~ ,g VA 22403. BNB932
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D lEALlElR D rrlRlECJOlRY
CALIFORNIA........

Han:I to lind P¥'S. surplua electrono<:a. start
dard line ~1ItITI$ . Ha..... hcItlt>yisfs. ondusloal
prolessiorwl._lrorn nula & bolts 10 laser
dfOdes...Eleelronic:ally apeaking. Gateway's
got ill M·F 9-5:30 Sal. 9·S, G...TEWA Y ELEC_
TRONICS, 1222 Cheupeaka Drive, San
Diego C... 92123; (619) 2711-6602.

COLORADO
Den" ..

Hard 10 I"", parts. SIJ, pIus electrorMc:s. star>
dard line Ilems. Hems, hobbyisu.. ,nduslrial
professionals- Irom nulS & bolls 10 laser
dK>des.__ EIar::ltonieally apeaklng, Gateway's
go! iI! M·F 9-S3O sal. 9-5 G...TEW'" 'I' ELEC
TRONICS. SU S N. Federal BI"d. a32·B.
Denve-r CO 80221; (303' . 58-56«.

DELAWARE
New C'slle

Faclory aul horized dea lerl Yaasu. ICOM ,
Ten-Tee. KDI<. Kenwood. AEA. Kanlroniea .
Santee. Fu' line01 aeeessones. No sales tv
on OeIa*"'l One mole otIl-95. OELAW...RE
... .....TEUR SUPPLY. 11 " . adow Road,
Mewca.t.. DE 11nG; (302) 3211_7121 .

IDAHO

Pre. ' on
Ross WB7BYZ has lhe Iargesl sloek of am8-

lltUr gear ,n ltIe Intermoun1ain West and the
best prien. 0Ye-r 9.000 ham relaled~ on
slock, c.I wlor ...... your ham <-.is 1Oday,
ROSS DISTRIBUTING Co.• 71 S. 5,-,• •P<.
aton 'O 83H3; (201)852-41130.

KANSAS
Welllnglon

We ha... ~, ASTRON . BUTTERNUT. EN·
COM M . HEATHKIT . GORDON W EST.
KANTAONIGS,lASER COMPUTERS. MFJ .
RADtO SkACK. TEN-TEC. VALQfl ANTEN
NAS & mortI SmaJI """" seMc:e """h !los
eounlpric:ea O...NOYS, 12ON. Waahlngton,
W.llington , 1<5. 87152. (318) 328_631".
ceeie Rn der Service 263 lor mo<e inlo<ma·
lion.

MISSOURI
St . l ....is

Hard 10 ftnd parts. surplus electtono::a. star>
dard hne rt.ms. Hams. hobbyislS. Indus1tial
professionals-Irom nUIS & ecne 10 laser
d iodes ..,Elecl ' onic:ally speaking , Galeway's
gol iI ' M_F 9--5:30 Sal. 9--5 . G...TEWA V
ELECTROfIIICS. 8123P~ BI¥d.• 51. L....is
111083130; (3 1"1 " 21-8118.

NEW HAMPSHIRE

-Servi ng the ham community wllh new and
used equipment. We aloek and service most
majOr I' ..... : AEA . Aslron, BaW, Bene her,

Custlcrah. Hustler. !COM. K'l" lOOOd. IU.M.
Larsen . MFJ. Mirage. VIbn:lplI; . ; baoI<s. *
tors. cable and connecl'" S. BusIness hours
Mon - Sal. 10-5. Th ursday 10-1, Cloae·d
Sun.lHolidays. R' VENDELL ELE CTRON_
ICS. 8 Londonderry Road . D. rry NH 03038;
(603)434- 5371.

NEW YORK
J_ own

Weslern New YorI< 'a li~1 amalltUr radio
dealer lealuring ICO M-Larae n-A E"' 
Hamtronic:s-Astl on, New and used gear. e
am 10 5:30. Sat, and Sun. by appointment
VHF CO....UN.C...TIONS. 280 Tmany
...""•• Jam-town NY 14101. f716) 664_
6345. Circle ReB:Ie< Servioa~ 129 tor
mortI onlonnat"",.

.~.......
ManrwaUan's 1;I'9"t and only ham and brJs>.
ness Radio Store, Featuring MOTOROLA.
ICOM, KENWOOD, YAESU. AEA. SONY.
BIRD. TEN-TEC. !tie. Full sloek 01 radios and
aeeesaories, Repair lab on premlleS, Open 1
days U-F. 9-6:30 pm; Sat & Surl. 10-S pm.
We ShIP WOOId 8AAAY ELECTRONICS,
512 Broadway Yon NY 10012; (2 12)
\125-1000. FAX (212)125-7001.

OHIO
CoI ...mbus

Central Ohio's IuI-lone authorized~ lor
j(l>fllOOOd.!COM. '1'_. T.....Tee. Into-TICh.
Japan RadIo. -'EA. CusheraIt. Hustler. and
Bun....."". New and laed equ~t on "'"
play and operahonal '" our.aoo sq,l1, stora ,
large SWL depaMmenl. 100. UNIVERS"'l
AM "'T EUR RA DI O. 12aO Aids Dr i ve ,
Reynoldaburg (Columbus) OH 0068; (IU)
866-4287,

PE.NNSYLVANIA
,~

Authorized lacl(lry Wes and MNice KEN·
WOOD, ICOM, YAESU, l.aluring AMEA·
IT RO N. B& W , M FJ . HV G AIN . Klt.! ,
CUSHC RAFT. HUSTLE R. KANTRON ICS.
AEA. VI BROPLEX , HE lL. CAL LBOOK,
ARAL P ub. ieat iona, ;lnd m ue h mo r• .
H...IITRON1CS. INC .• • 033 IIrown..-"'.
~. T~ P"' 19Oo'1; (2U ) 357_14OCl.
FAX (2151 3SH9sa. s._ Ordef 1-800
421!;.2820. Cirele Ru <* Service 319 lor
more Intonn.tlon.

TEXAS.....
In DaIat tince 1geO. We leal..... KlHiWWd.
ICOM. YIIeS<l, AEA. But1.mut, RolIn . .."..
leIJr publW::alion$, and a tul I"", of ace...
sories. F.etory authorized Kenwood Serviett
Cenler, ELECTRON'C CENTER. 'NC., 2809
Rosa "'ve.. Dell.. TX 75201; (21") 9611_
1936.

......~

Hard k> hnd parts. aurpus elar::Bronies, -..
dard liN _ , Hams. habt ,iats. induslnal
prot'lMionaIs-Irom nuts & bolts 10 laser
<!io<:Ie$...Elee1ronieally speaking. Gaiewey'l
gol ill M_F 9~S : 30 Sal 9 ~5 .GATEW"'Y

ELECTRONICS . 98 90 W"'perk Drl" • •
Houston TX 71083; (113) 118-&515.

South_ HoustOll
F... I. II... 01 Equipmenl and~.

in-Ilouw -..icoa lNIunng ICOW and 'I'"fStJ.
New ~uopmenton dosplay and operallonal'
f713)8n-71s.4 ; FAX f7 13) 1n-' 341. " 15
SION COII" UNICA TIONS, 11. 03 ...li.l
Clod ln. , Suile 500, Houston TX 77082.
Cirele Ruder Sltrrlelt 3-lIO lor ....,.. in"""".....

DEALERS: Your company name and~ can contain up to 50 words tor as little al $420 yearly (pI'"epald), or $210 tor six months (pt'ejHBid). No mention of
mall<Ordet' business please, Directory l ext . nd payment mUl l reach ul 60 days In advance of publication. For lu.mple , advertising tortn. April ' 89 1_ musl
be in our h. nds by February 11t . Mail 10 73 Aml/flur Radio , Box 278. Forest Road . Haneoek . NH 03......9.

Manufacturers of Quality Communications ~q~ipment

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers
..
---.

Hi Pro'E' EXPANDABLE REPEATER SYSTEM

oRepeaters
oLinks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

• A N£W CONCEPT IN REPEATER DESIGN, Tl-lE Ho Pro " E" IS ANEX~E REPEATER WITH Tl-lE FOLL.OW1NG FEATURES A Bot.SIC REPEATER WHICH WOIJLO IN

CUJOE A COMPLETE RECEIVER. TRANSMITTER, COR. ffiONT F'l'NEL CONTAOlS AND INOlCATORS. lOCAl SPEAKER AND MIG JACK AND CAPA8lE Of' FUTUAE

EXPANSION, ALL HOUSED IN AN EXTREMELY RUGGED. ENClOSED, 19-INCH RACK MOUNTAEll E CABINET.

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE~ CAN BE AN AFTER-PURCHASE ADD ON THE ADO ONS ARE-HIGHER POWER, t1 0f220 VAl:; POWER

SUf>PlY. IDENTIFIER. AIJ10 PATCH. OR COMPUTER CONTROlLERS. IN AOOlT1ON 10 THESE ADO ONS AN ADOlT1ONAL RECEIVER AND TRANSMITTER CAN BE

IdClUNTED lNTE.RNAU.Y FOR USE AS CONTROl lINKS. REMOTE 6o\S1: OR OLW. BAND OPERATlON. ETC.

• AN EXTENSlONI¥.NEL 1S.-vM.ABlE FOR UXAL MONIlORBNG OF 'OE REPEATER JH:) CONTAJNS ALl NECESSARY BETERING. sreus UGHTS JH:) N::llCATOAS AU.

ADD ONS ARE AVAlLABl£ FROM THE COMPJt.NY AND ARE CClf,lPlETE INCl.lIllWG INSTRUCTIONS

MAGGIORE ELECTRONIC LAB. = ~ II]
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 FAX (215) 436-6268 Telex 499 0741 MElCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Number 21 on your Feedback u rd

Kenwood Corporation Service
A tour through the service department.

by Gordon West WB6NOA

W he n vou deal "'lit! l( .:n.....111 USA

Corporallo". you are deahng
.... ith 'lflC' Ng cornpmy . As Joel Bcr~r

WD6BQD. Ken wood ' , Nallo",,1 &r...-icr

Mn ager . ltd _ 011 .. ...,hN",lcd 1000r of
the ...:r...-ia departlTlC1lt. I n,-,.iced the pro
f.-,;,ional manner III whICh lhey g"""'- CU,

,.I!Ue.... brin!!ing equipment in for repair.

Howeve r. as ...·ith ICOM. Yac:,". and OIl1er

larile manufat:luren; of a maleur l(car. thc
ract thaI you broughl II in oJ,,,,,"", mcan it' .

llo;nj: [ 0 !let fi ~ed wh ile you wait,

Craig Martin KR6T. Kenw"",j ', Cus
t orner Service Ma nager . offe n 73
M"I(,,~i,,1' rca<lc,," the f<>llowinlJ. lips on sc·
"uring fas, Ken" io<ld -er...-i,'C fur 1990:

" Wh'mever ",me..,,,, call. ou , "" ..... ice de

p;lnmc:n1. they ... ill he grttled by a IDelo1>age
pnwiding IDem .... L1h "Pl'o,,, .... that lhey

...111 be able II) comac1 .he appruprule de-

ponmelll. Shou.Id the cu ~r .. i..h to talk

"" Ih .. technician. he "" Id ..,lcet the t«h-
nical dep;lnnxnl. CU!oIOlll(I'> Can be fm::ly

Ir.m.ft.......t from ...rvlCt I " pan. to >.ales,
~C. Plea", alo.o n"le lru.l "'t """rate on
P",;if,e Standard or P""i fi" Da~light time.
Ou r Ik",,,, are from OK:.1O thrnugh 17:00

Munday to Friday. exdud ,nl! huliday"

In addit i"n '" ham radio,. the .·I1111 pany
..:rvice, hu"nc", radi"". aud io c'lUipmenl.
car 'tert'\)!" and marine "'lu,prncnl. in '>Cpa

..lie ~"tln;,. Aboet 10"" of the personnel
are Japane>c; IIlO!>l. are Ameriun . Surpri,-

m,.Iy. t.eryODC l~ tr:o ined tn rl on man)'
tyf'C'> of ri,~. The)- 're alllll< le,J~oe-..bk.
bul therc·. al"'ay~ "-'IllCt1llC ·00-. a real

'f"XAIi!ol on a panicular type of equjp
ment ,

Ktn.....,.,.j ha. Js.ompam 10 ,uppo.," the

need, of the ...:rvi<~ ""panmenl. The: pa m
'0 b;M;k fo r up 10 10 yearv, ..., even old
Ken....ood '>Ct, " an t>e rcpaircd , though
tuhe, are a problem. Quality 6 1461:1 tube,

are no lunger availa hle in lhe US. and Ken

"'0001 5 10and 5 11'''I,a rc , till " rerating. If
y' ''' have " ne uf the..e olJer ",t.,. ,tock up
1K1.... un the tube,. If yuu have an ra rly

Ken....o"d handheld. Itt a I".:a l bdltery store
rebuild your i'O iCJ pack. Thi, ",ill \ave you

lime and muno:y In lhe long run. T1>cre',

fIO_hing magic about older Ktn ........t bal'
tery pack•. Be!>Ure 10 bronS in the old pack
00 the oontry rebu.1lk1 un ~ ...here lbe

""IC!> hooIr; up.

Ken"'uod "'''-~ quick 10 p"'nT out lheir
tea m approach to fixin{t rqUlprncnl prope r·
Iy and quic kly. Berger: ·'It', y,,,,r hobby,

l>ut il', OUt hu,ine".·· The Ken...."'.t ama 
teur radIO repail lcchlll<·ia"' . nine 101al .

enjuy provid ing good " rV I"e fur you r

PIr<,wA. Krr... voJ·J rap un-'crmr".- Croig Man i" KR6T. 1M Cu.,,,,...rT &n'u M<JJtUgr'
I/tft!. ",.JJ"rllkrge' WD6BQO, ,IIeNat;,,,,,,,1 &n-'cc Manafle, lliflhl!.

PItot" B. A Ke" ...'OOf1lrsl hettril .....111 u!lm-.opIriJlicalrd IrU eq,..p.r.nu j..,-ltarJ·'....,mc-r

-.fju",'i",..,

Ph,,/<> C. Manu KCMBM fA",i &,II;n ;c Missill'J at Ihe Krlt" voJ l'mploJus' ham clu.h
Ilol",n.

rquipmenl. And thcy " re Iwno;. 100.

One of Kcn"' uod ' , tnlhu~ia~tic em
ployee.. Maria KCbAB"' . >Ct up I ...c
~.ful amaltUI ladio d ..", for visiling

J~ harm ...OO wanlCd 10 get their US
1icC'n...c.. Mana is regularly on thc ..ir from
Kt nwood ' , ""Iu ~e ba<c ~talion ron.....t
1ru.1·, open 10 all hams wanlinSlodo a litt le

r:o{t<hewing dur in{t lunch (~ Pho(o C).
All repai r records art ktpl on romputer.

Berger : " Thi, i, u,ually deta iled on the
wurk order induJ<od ",ilh the 1i~ed >el ,"

A' a ham.l like I"Wc c~~l ly whm they did
to nx it.

It seems a wmc tbat <lllick. emergency

repa i.... are 1l<1l: available , Some ham.~, S~1'

ling ready for a hig In p. mighl pay up 10

mree limes the 1K>m1a1 repair rate to SCI
their '\tIS fise,J qUICkly. bul none of the

manufacture", offer quICk fisc. II hi{ther
Dtc.. H""'nel, rqulpmenl thai comes in

for the Io3me problem I secced lime i.
pIl--.h<:d ahead of the line. Alw. Ken...uod
do."", provide prio;>nty on return> II ... add i·
tional charge,

t:ommon Sen 'ice l'r.>hll'm,

The", vary fmm unit 10 Unil . hul a brief
breakdown mi{tht he:

• Hand hclds - Dropped unit / imprope r
charger
- VHF Mubi1c, -Reversr pola rity / fro nt

end overl.-l
- HF Mohiles-Rt vef!oC pob rily/lo3lt .....lrr
dama{te/ fronl-coo overload

- HF Ba '>C Unit>-Front"Coo o,'c<load/
lif:hlning >lrikeibad final, (from high SWR

or Irying 10 nil> 100 m<lCh p""'er)

In addilion. problems may he dlle 10 im·
proper ronneaion., weh ... u,inS a "'·rong.
jack.

Oul-or-Band~u.....

Manin: " We ", ill "'pair a ll Kenwood

lad io" regard le" of the modificancns a,
long as you provulc a descnpuon of what

the modification J"e, . how it i, controlled,
and how it wa, accnm pli, hcd , We will nol

fi l you r modi flCaliun! If it i, determi ned

that the problem is cau,ro by the modiflCa"
tion, it might he nccn.'I.ilry for u. to discoe

1>C<.1the modi flCalion in order 10 complClt
the repair_ We .. ill nol:attempltoreu>nnea
il even if "'e ha"e the i_ructions! Wt will
Ibo nol: fi, tran...nrt probkml. out~ide of
the normal him bands . T hi. IIldudts

MARS, CAP. and ~iaIly CB mOOif>ca"
,~.

Stoodi,,!!: in Your l ;nil

Accord ing to Martin , Oil<: of the most

commo n problems w ith Ihe " U>lome r
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I
I

"'- '"""'I> 1,~ """"
Ca" ' Ol·>OOY'
R•• O' ''''''

$129.00

D1t1t,1ltll M" ...
lC·1101

$125

..... ' 000'0

Dln d, 8101
#9610 III

"'"$ 1I 9S""1 10__"_.,,,. -..- ---

c.. ~.
r.._.0.-

ST·255
525.00

51 ,359

-, "'" ..... 1'-,,"' .... s,_o~.
. " ' ••• <.- .....

, . ,
CIRCLE 358 ON READ£R S£RVICE CARD

V·1060
Usl $1595

LEARNTOBUILD ANDPROG~AM

COMPUltRS WITH THIS KIT!
"CLyOl's· .. _ .... _

_ _-- ~.,

.~ ~ ,~-

-., ..-,... <N,,~"'"'=...... _ ~ ,,,,, ..... """"..., -
~"""..- _ __ >( ''''.,..~.._-~ _-~!!-...__......., --,••,.'.E .....,-...--_ _ .......----_ __...
------_ ._~- - .... ......_-

Funellon GIIt' t. lor
8101

it .I.; . "'"
n u s

Dlglt.1C'lllellJnc, M" ,

CM·'""
$5U5

' ......1pf.1(1,000u'O
~ ... ....,,<..,tv
Zo,o con"01
.. '," co..

35MHz Ou.1Trice Oscilloscope

$495
MO-1 252
• H>gh 1__• 6 ' CII '

• ' mV So<J.".",.,.
• ~"'v A«e'."""" VO",g.• '0<>. II,. , Y;mo
• X_I 01'0" ""'" Z ......
• 00<.... "'_",g s.._

'0. _ . 00"'11' ''''' _....-.uAl T..o.- .,...."",..

AND MUCH MORE.

1057 Easl2100 South
sail Lake City, UT 84108

801·487·8873
CIRCLE 343~ REAOER SERVICE C"'RD

V·212

$425
Lisl $595

s.". $110

~IO~

XP·S50

$59.95

1 ·2OV 01 2.
'21 " ,.
~v 0' 30
~vOl ~

,..,. _.,.. ',, _..
'"". "'" --.

ST-'010
S69.95

_ .. ......
Copod__

T..-"" TN'"
$55 CM-nOll

s·.... 5<0"",. '''..... 'e
P.'M,"-. l'o 1....'
e_ eo.",.. , ",O'."

II.... VOl .., O"m.
Curronl, C' "",,,,,••T,.n.;"",. Ond
D,ooo. .."" ca..

Gf ·8016 Fltnellon G....r.lof
with f.lq_ CIIl"l..

$249

. -' . .....'.".'0' ", ...Il""""" '0. .." ..

TRIPLE POWER SUPPLY XP·5ZO

_ $ 15
OJ! $ 45

~, - ~",~ - "
,__occ...__,_ .. _ - •• -.~ - "
,____ 0<:00Ml ......

,,~ - -.~ - " ' _ _ ocOOooo. cm_e..-_
.' .10 - W '.- - "

...v___c.n_ .'- ".'" .'.V·'_ ,- 0' , .... _ "*"""-. CRT _ C.... _ ",- ",'''' -..,,- ,- " ,""' ......,__.CR' _ . o....e.:..- .- .~ -.."", ,- 0' ,"'v ....,__.<:'-_.0. " eo.- " l.' OO ..,..,. ••

0- __...-- -.... -...--- ..-

~""'_OI"
....,., Cof<.... """""_

Xp·575 wIlIlevI _ ... U9_95

,_ R"S' '''...
$135 M·7DllO

$249

~... DC .«U'''''
1'1> A..,,,.nc.

" " " ~ "Q Coun'o'
• nd OOlu.o ca..

B, nch DMMS

XP·75S

• 6·' C II'
• 8u'" ,n

comPOn.n' Inl.'

• TV S,n<:

11I-3 •
, ,, d'", $'25 . " ,'. ', S175
, '" " . , 0'\ ... . '",

~.... " " ..
Call for your $pecial Price

AMATEUR RADIO AND COMPUTER EQUIPMENT

Ieme Inc 800-942-88731
o KENWOOD VAESU
ICOM Ii!ABTRON~

CJ5hcraft

Wid' B.nd Slgn, 1GIIt,r.lor,
SS·toOO $129

A~ ~".., 'QOI< -a\oOtol..,. O' "__ of , ,,..,

V...- M ........'

Moo ...... OIt' ~
_ '_H. _, ~ ..... COt n ..

Digital Storage Scopes

"o!ii~~"l
11( 1'1". Mon1o>"r-.52349.00

PRICEB ~EA l(niRU

0" ""-tl R..-.o~,.>om
MOM·1I 8O
$24.95
MOM_1181
$27.95

UOU-l182
529.95

'l'?=_
""-.......- ........_~
.O-_'_"O?l. '",,,=.,,,, ,,,,,..-, ,.,,

ELENCO PRODUCTS AT DISCOUNT PRICES
20MHz Dual Trace Oscilloscope

$375
MO-1251

FOltt-Fltrtetlon Fr, qu,nq COIInl'fS
M OO 120MH

$119
F·'DllO U GH

~ . , ."C.......~ T.,.,~ $259
5." 0-:' ..,, " ...go> S'-"" CAs'.' 0....
00<:" '01"'. ft 091 lED <to._

Dlglt.1Trip i. Power Supply

020\1" 'A
020\1 .. "
~v "~...._.. -,---- ~,.1<_Coot 1_ _

XP-.MQ _ A _ _ • 1175

UAI·1 0 UAI · 2O

$44,00 $89,00
CREATIVE CONTROL PRODUCTS

3115 8<lnbr>g A.......
G,_ Junction. CO 11SG4

()O 3) . 3. ·..05=

Detailed application manual
Low power opetabon, 19m8 @ 1",v

CTes s dfICode< on Ihl!' UAI_20 onl y
Au embleod . IltSied. one year wa.nnly
link moniIOI' · mi. / monilor mule control

Ad justolble '~alO!fflink/OTMF audio outputs
~bIe DTMF ""'Ie on 'OI'PN,e<.nd ~nk audio
AeP"'.... t nt . a u .llia ry and control audio input$

CIRCLE 308 ON RUD£A SlItVICf: CARD

UAI-IO AND UAI-20
UNIVERSAL REPEATER /LINK

AUDIO INTERFACE

PERSONAlIIEO MUGS
Call Sign AND Nam.

Professionally Done
FREE Replacement For 1 year jf broken!

BUDDY, CAN YOUSPARE A DIME?

That's right. .. only toe on each dollar
AXM wants your business and is willing
to cut our profit to 10 % "to get it.
Choose from these name brands:

ClACU 2 43 OH AU.OIER SE RV10CE C"RD

GREAT FOR GIFTS & CWB AWARDS
lallie Sionewaf' CoHee Mugs I B.n n . 2 lor ' 16."
Heavy 150l Glass Beer Mugs SiD" ea 2 lor S19n

Quali ty 1DOl Glass Colfn Cups S1"' II. 210r s 14n

Add I]," SJt.pp"" ,nd /IUd"'" p" 11I"1
AI R" id, nts , dd 5" S,I,s f, r

Md, C/lrets Of Money Ord"s p, y, hl, {o
D & S Sales Phone /I (602) 286- 1236
P.O. Box 17012 1Munds Park, AZ. 86017

FREE REPLACEMENT

[§)COl- _._--
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Kenwood Telephone Information
(2 13) 639-9000, Ext 422 or429
(213)639- 7140
(2 13) 639-9000. Ext . 266
(2 13) 639-4200
(2 13) 76 1-8284 (8 data , no parity. 1 slop bit)

From 08:30 through 17:00 Monday 10 Friday, Pacific Standard or Pacific Daylight
lime, excludIng holidays.

sending in lI i~ unil is " Inadeq uate pacbglllg. Plea s<:: use
lhe original box and packing. IflMy ere noI available. use
a IIeIvy double ....all ca rdboard box fhat provide~ approxi
malely 6 " of packing material 011 all sides . DO NOT USE
CRUSHED NEWSPAPER FOR PACKI NG MATERI·
AL!!! Us.e styrofoam beads and 8dd cardboard buffers K>

prevelll ..hifting of the oonlents .... ilh IIeIvy un,u . Send
only one unil in Q<;h box' Don 'III'} to yve SIO in .hipping

chatJet. onl y 10 caU-'C SISO in rJt'PJ'lnl damage. We rae
ommend lJIipmelll via UPS . ince the USPS can lake up 10

one year 10senle a claim for a damaged or I~ rJt,pmenl .

Also. nodc:scriplion ofproblem. no retum 8ddms. and no
pIlooe number are problems."

Bel):er : " It is noI~I'} 10call us before . hippi ng if
you fol lo'ol- lhe r«ommended ~hipping inw\lctiom. Be·
fore loCndlng in any nodio for serv ice. take lime 10 ,il do....n
and reread the ooeratoe's manual 10 make su re you don 'l
ju.t have a conlrol or .....ilCh In lhe ....rong pmilion !"

M llkln k Repai rs

A Kenwood service technician says. " Serv ice wunmly

is JO day~ pans and labor , It' s not hard and inflexible . We
all".... a rCllsonablc grace pe riod .•,

Ave rage repai r co. ls run S4S per hour plu~ parts. Hand
held~and VHF mobiles average an hou r: HF mubiles , 1- 2
hours : HF boise , 1- 3 ho•...,; ; o ld lube rigs, 2--4 hours ; and

large acceSSoOfie~. I hou r. The charge fo r ~rNI ll"''Cessorie~

may be parts or labo, .

Ave"'ge turnaround lime ruM from 5 10 10 ....orking
dayl fthis does noI ioclude weekend~ or holidays!).

All ....arnrwy repairs MUST be iKCOIDpenied by a pboro

copy of the bill ohale . The '""nanl)' card IS llOI ~ired

for oervice unde' the "'ananl)' . """'ever Kenwood does
encou",IC the limely submi'SoSion of thew cank

All accnsory 1lCrT1S. such as micropnollcs. fillers. lone

boards, 1:1("•• must be obuined from lhe dealer .

The "'-.I~ Ius lhe chotec of sendong lhe unll 10 hIS
dealer. 10 one of the OUlSide service ageocies . or dIrectly 10

Kenwood. The re " re 66 dealers and five OUlSide service
ageoclCS

1M Ken..oOO 8ullcl:in Board

Ken...ood has e" " bli>heo;l a bulletin board 'y ' lem (sec

ee Table) for c,"'omers. ll>e system. capable " f ...orkmg
I-124oobaOO, i~ up from 17:00to08:001he follo .... ing ...ork

day, Current files in.:lude moM service bollelins . general
ham noles , sample computer control programs, s ome

ARRL hulleuns , inpul from W. stli" k . clc . Users are
granled full ac~" ...hen lhey fi rst sign on,

Ken...oud e n.:ourage~ you 10 do...nload a, many pro

grams/flle~ ..... you mighl fmd useful. If you have a fil e lhat
you tllink migtn be useful 10 others . plea.-e feel free 10
upload il.

Mart in: " If you have a lechn ical quClofion . leave I- llOIe
10 lbe SYSOP or leave a gene",1 nol:e for " II , We a~

conftdc:nlthat you ...ill llave an ans....,r shortly (u""",lIy lbe

ne11 "'ork day, if I have lhe informalion! ). Ne... prodL>C1

"nnou~1lIS ...ill be made here "" soon '" lhey are
relea.ed by OUr Y1a departmenl_w e lhlnk lh,s is the besI:
"'ay 10 gc'I "nd pe."" along tec hnical informalion aboul our
producu In the fulllre , oonsidcring the t1Umbe r of cornpul·
e rs In bl-m shacb these days.

. ,FUllIrepl" ns for the board ",ill iocludc 24·hour ICttSS

and mulllhne 'npulS ....~ the number of users lIlCre.ases. ,.

Ca rl Sch...orer NZEOQ: Unhappy because no( compen
sated for an unrepaired SCI relllmed " inope rafive.'·

Bill Alber WAf£AX : Delighled .. ilh qu ick Illmaround
of Kenwood handheld flCM IlIa n 2 ...eeb).

Paul Dobosz KII PO: " Quick lurnaround-problem
f'1ed- lCChnw;al serv ice penonnd were helpful 011 the
phone and SCI fTS-1 20) carne""':k fixed .. ithin 2 \Iiee..... ."

Peter bID'! KH6HBZ, HF mobile quickly re","red . bul
says, " My main gnpe is thI-I the facrory al..-ays SI~s

they 've eever IIeIrd of lhal problem before . , .

SIan Podohli KA2BUG: Hi. r-ad l{) repair \lias deI.a~ ed

because he first "'enllO " 1oca1 Ken...ood dealer thaI ..·" s
noI able to repai' llle SC! afler 3 \Iieeks. of bench lIme ; he
feel. mosI dealers should Sol)' ...hen lhe repair i.11IO mucll
for them and gCl the SCI off immedialely 10 tbe faetol'} .

u . . . everyone is trained
to work on many
types of rigs."

Richard Booth AB4LG : The actual de fect \lias never
idemified. bol lhe problem "'a. cured promplly , " Perwn·
nel on lelephone weee C1lremely OOIl neoo,. Company

SUUtd~ bellind "'ammly.· '
William He'SoS W3RlK: H i~ 9-W .......s finally repaired

afler the third time . " For a S2,500 unit. 10 beve 10 'P'nd
S46 001 of pocket for ~omettllng not my fault is ridicu ·
Ioo.s ." Bill smI along a delllled teeerof his seo-ice prob
jems.

T"'enl)' OIhcr queslionnalre. "'e~ relOnied~venly

mi xed between liking and noI liking Ken...ood service.
The blgges! fJi obkm seemed 10be lheir lnabi lil)' 10 cam·
municate \Iiith the fac1Ol)' dlrectll by pIlooe . 1llI: DC'"

Bulletin Board SySlem should hel p, and boIh Man in and
Berger bel ieve lhe,r ne... phone syslem may el iminale Ih,s
problem for good

Rt'Rional Ken..oOO S«\~ Cemers

Ken"'ood is prumot int- a profCMional "gel il Ilaed .
fa~t " plan lhal 1Ia• ..., rved lhe commercial land mobi le
radio industry for years-regional service cenlcrs .

K en...ood Serv ice Ccnlers are authorized fo r free ....ar ·
ranly repair of amaleur radio lransceivers . plus the quic k

repair of ham SCI" lhal arc old and oot of warranty , at about
the same repair <'harges as if yOll had SCm it di rectly 10 tile
factory .

Berger: " Our cuslomers lhal may eeed an imlTlI'<hale
overmg fn. quick fi1 of a lransceiver may ...i.h 10 conlacl
lheir local area Ken\liood Service Cenler ." Joel points aul
thaI all " KSCI" llave a good supply of Ken\VOOd pan. , ,,

full complement of Ken..."od servece manuals and up-lo-

Parts:
Service:
Status Checks:
Sales Information:

Bulletin Board:
Hours'

dale seo- ice bullelins , and moM importanl , qualified per

",nnel lhal kIlO... Ken...ood ham IranloCeivers inside and
OUI. " Qnc of our KSC•• Land Air CommUnicalions. spe
cializes in the rcsIoration of early Ken\liood lranscei vers.
SlICh a.~ the popular Ken"'ood 'T"· ,,,,,' fl",,"",inerlreceiv

e rtoellol . 1mean. Land Air Company makes illheir evening
and ..eekcnd business gming old Ken"'ocl<! sets bllck 011

lhe air, even if they have 10 CI'CllIe oornr ....-longer u"il
able: comporw:nts'"

Goo ng on a long cnnse ne XI ....ee k. and d 'l¢)\cr you r

TS-440hu Ul inlermiuelll d'spI"y? llwt \ocaI KSC in the
ne1t IOWn or Slate kllO\1i s aboul the problem and Ius "
servece bullel.in thI-I may lei. h im fix il ",tll,n" couple of
hou rs by replacing " plug· in d igilal logic chIp ...ith.l eew
Chlp lhal solders in.

But I can he.o r your resislance 10 " servece cemer al·
ready- are KSCs really as good a. fltClory pen;onnel? On
IlIey have lhe necessa ry parts on hand? Are lhe rates ee
same . 01 lo...er, fo r most repairs? Is llIere a ~il i ng on the

mu imum amounl lhey mighl charge y.lll lO,il:el a SCI fi1ed?
Will lhey honor a warranty claim when the SCI was not

tu rned on unlil after the ...arranty ran oul?
Berger: " Mosl aulho rized Kenwood amateu r rad io

dealers provide full service suppon . Ken\liool<! al...ays
suggests yau comacl lhe dealer frum .... hom y'lll purchased
yo",r unit for faM , coon e""s service."

Indr prnd<onl Sen-ice Cent ers

In addnion. Ken....ood also .upports a , ,,,,,,, ng group of

dedicaled service profes. ionals . Why go \Ii ilh "n Indepen-

"""All Indepe ndenl Ken\liood Seo-ice Cenlers are fully
"ulhor"i1.N by Ken"'ood. and most Service CenICn havr a

tWl{) lechnician .."" is Cenified F.,1"I'} Trareed by x en
..000 USA Corporalion. These profCMiona.ls ha ndle ser
vice for youl region. Wily send your tWio cross~ml'}?

Less l",n." lime means las wear and far on you r rad io.
and lower sh Ipping cllarges. SInce lhey are seo-ice--only
r.peciahSlS. they are noI the "back room " lIa r-adio store .

Independenl Ken ..ood Serv ice Cemerscan upeditious
ly servee unilS bOIh in and OUI of ..'arranly . All Ken\VOOd

serveers (independenl, dealer , or f:Ktoryl use genuine
Ken...ood pans. 11 '~ a hard and fa" rule! Full details 0II111e

Kenwood USA Se".. itt NeI...ork are "vailable nn ee Ken
....00.1 8RS (sec Table I). Go 10 Bullell n Menu , lhen
Bullelin #1 . Or contact Kenwood USA Corl'o ralion for a
currenl " amateur radio service lislin,il: . "

ICOM also offers regional repair cemers as an alte rna
live 10 faclory serv ice. Yaesu is planning to take advantage
of outside serv i<,<, speciafisrs.

And for lhe rest of lhe profes~ional communicalions
markel s, regional se rvice cenlers have well eSlabi ished

lhemselves as bei ng one ofthe bes! places lo send your set .

Slay tulled! Ne11 monlh \lie vuu lhe lCOM America
Service Depanmem . fiJ

I ", ,,. impre""Od ...ilh Kenwood's ,merest in Imers from
d,.sal isf,ed Cll" omers. They are eager 10 ...ork ",ilh cu.
tomers and lOOke llle sleps necessary 10 slreamline IIIe
service procedure.

Unfonunalely . inlenniuenl. and recurring failures hap
pen , gene rating "nasty grams " Someurnes recurring
problem, originale at lhe ham end of lhe piClure-fronl

end overlolld. poor grwnding lechnique., and lhe Iike.
Here are SOlllC responses from 73 M<1/fu:Jn. reecers:
Emmell Fostel KA6MJC , Satisfied \Iiilh Ken\liood ser

vice after 4 ane mpls 10 gel a TS-940 fi1ed . Ken....ood
fi nally replaces .

J,m Wekh KK6N Salisfled \Ii ilh local dea ler repa iring

hi. Ken..."od pI'OdUCl .
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Independent Kenwood Service Center Specialties
Un iled Radio. Syracuse NY, (315) 446--8700.: Ke nwood amateur VHF and UHF radio products: no HF

service a l present.

Land Air Communications, R ichmond Hill NY. (71S) 847-3090. Any Ke nwood a mateur radio product in or
out of wa rra nty, including vm taqe models,

Ham Rad io Re pa ir. Ke nne saw GA. (404) 422-141 5: Fix any Kenwood amateur radio product in or out of
wa rra n ty. but usually not handhelds. P leas e call firSl regarding ha nd held service.

Robert Ha ll E leclronic s , San J ose CA. (408) 729-8200: GE Electronic $ervictls. Bensenville 1L. (312)
592-4343: Re sourCE! E lectronic Corp (20 1) n2-1279. Radio Systems Inc . (404) 449-4150, Groton
Electronics (508) 448-3322: Any Kenwood amaleur radiO product in o r out otwarranty,



CIRCLE 136 ON READER Sl:RVICIE CARD

Cont~oucJ.OCBl.1fam Deafer TRdaY!!!
To order direct call (508) 475-7831or write

for our infonnational brochure on our othel' fine products
Bak-.........kJtr~ EhOIuII....", 'CO'dIl ANya

AIIprodl *_ :IIODllrW_tr

-NOTlCE-
We are the H.EW manufacturers of the orig inal

JAMES MILLEN'" P"""" ,
508 975-2711 9am-5 "',=,,ESS==,'T"",M,,-F=====-=-,

.& UNADILLA ANTENNA .&
- M4NUFA~TURING CO.-

(s08) • P6~x 4215 BY.~r-MAO() 1 8 1 0 (508)

474-8949 BIG 475-7831
24 Hour FAX THE SIGNAL 9-5 EST M-F

Amateur Antenna Kit

40/80 Meter Antenna Kit
For'Perfect Dipole' SWR

Quick Instollation-~Jothing Else to Buy

1 1 -'~'~ltF- - .~. - 1" 1
ENo-... III,: KW_40 KW-40 END.. ..I.lot

I Tri p - T..p I; W2A U ' _

• ~ .! ' l Brol .... T 55

A complete kit includes:
• W2AU 1:1 Balun (sou Maim- ..... Hard_..)
• W2VSKW~ Trepe (poIir)

• End-sulatol"8t111 {jIaU')

• 114-7 Copper Wire lt2S1
• Installati on & Pruning Inst ructions

Get "perfect urpc le" (low SWR) operation on both bands, plu s "seco nd
resonance" operation on 10, 15 and 20 meters. Complete instruction.
ret!Julu in a quick. accurate installation and pruning to low oper ating
SWR.
Every component in the 4OJ8O meter kit ill an old line, reliable
UNADILLA product, time tested with hams for over 20 years.

Mollel HTS·1

CIRCLE 3 49 ON READER SERVICE CARD

Naval ELECTRONICS INC.
5417Jet View Circle , Tampa , Florida 33634
Pnone: (8 13) 885-6091 Telex: 289-237 (NAVl UR) Fax: (813) 885-3789
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BUY-SELL-TRADE
All brands new and reconditioned.

All Jerrold. Oak, Hamlin ,
Zenith, Scientific Atlanta, and

Magnavox. 60 Day Guaran
tee. MCNisa COD. Shipment

with in 24 hours . Send self

add ressed envelope (60 C:
postage) for catalog. No Illi
nois Orders Accepted . Daily
& evening hours. also open
Saturday.

CALL 913·381·5900
FAX 913·646-3020

.'\;:,A '.

send $3.00 for our current catalog and wholesale sheet

EVERY DAY
A HAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS·

ESTATES ETC.

ASSOCIATED RADIO
8012CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

S'S 00

Custom Embroidery
606-371 -8200

Electl""onc P.O. Boll 337
EnQIneer'lng Ba rrlngton,ll 60011

(108) 540-1101

CIRCLE 3B6 ON IlUDER SEIlVlCE CARD
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. l~500'50_ 5650
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LOOK WHAT $2.00
WILL BUY

LOOK WHAT $1.00
WILL BUY
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INFO: (818)904-0524
FAX: (818)781.2653

MINIMUM OfIDE R 1'0.00
OU...NTITI ES LIMITED

CAUl'. ADD S" LES TAX
USA: ».50 SHIPPING
FOREI GN ORDERS

INCLUDE SUFFICIENT
SHIPPING. NO C.O.D.
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ALL ELECTRONICS
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VAN NUYS, CA 91408

o• 6 HOUR AUTO
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PARTSI
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$49.95
$39.95

20877

B

"FlIR-t
$99.95

AIFIDISK

SWL: A I'Keive only fMJ idge lot CWoRnY
(Baudot & ASCII) lor UN _ Commodore &olI
128.Clp&rallng prog..... in ROI.l .

$64 .00

MORSE COACH: A complete leaching
and l",ing program IQI' learning IfWl Morse
C<ldIo on • eatlnd(le.

FOf C&t Of Cl28,

VEC SPEClAl

ELE C T RONICS
OF MARYLAND

- ~ u·¥Jm -"....~

•

MA COM

REFUCTED POWER-ITCH

KNOB-ITUS

QRII-DEAFNESS

BUTTON-PHOBIA

SWITCH-CANKER

SUPER TUNER-BLUES

AIR·' : A compIele irlteo1ace system ..... send
and reoei\Ie on CWoRTTY (8audol & ASCII) afld
AMTOI'l . tor use w~hCommodore VlC-20.
Operarlng program in ROM,

G A N D G

AIRDISK: An AIR·l type op
limning prog ram 'or u.... wilh
)'OUr ..,1,,"_ hardware, BoItl
VlC-20 atld C&4II28 progo-ams
onone dosl< $39.95
AIA-AOM: Catlndge ve<Wn
of A'ROIS!( torC&Ul28 only

$59.95

MORSE
COACH

Amateur Software
for the

Commodore User

JANUARY 4, 1983
A CURE WAS FOUND

FOR THESE DISEASES :

ctRCLI 372 ON READER SIERVK:f: CARD

8524 DAKOTA DRIVE, GAITHERSBURG, M D

(30 1) 258-7373

~ ~ ~ ~ ~ ~ ~ ~ * * * * * * ~ * * * * * * * * * * ~ *

CROSS NEEDLE-EYES

*THE CURE 15:

1.
2.
3.

4.
5.

6.

7.

* DNE SHOT GUARANTEED TO LAST
AT LEAST FIV. YEARSI

**************** *** *** **
MAXCOM, INC. BOX e oe , FT. LAUD. , FL.3330i!

30!5-823-6369...-... . _ _.._ .._ ._,. L_
THE! BOTTOM LINI! I " M A X C O M WORKS "

CIA<:L.E 101 01\1 READf:R SERVICE CAIIO

ing Joplin all day on the streets of
New Orleans wilh his piano on
wh ee l s and a t night in Th e
Grapevine bar.

I brought him to New Hamp
shire, where we recorded his firs t
CO release on a concert grand
Steinway piano in the Peterbor
ough Unitarian church . The piano
was excellent and th e churc h
acoustics outstanding.

But Scott wasn't satisfied. The
sound was good, but it wasn't per
fect . So with the help of my ex
bookkeeper, Knud Keller KV4BB,
now a piano repairman, we found
an 1896 Bradbury and an 1898
Steinway. Both were upright con
cen grand pianos .. . Ihe same as
Joplin would have used when he
played the music . The Bradbury
was ideal for the ragtime dance
pieces and the Steinway perfect
for the Joplin concert pieces.

We convened the garage at my
farm to a studio. Knud, who used
to be a concert pianist , restrung
the Ste inway bass stri ngs and
then Scott set about gelling used
to the pianos. He played night and
day for over three months, record
ing the resul ts only when he had
everything perfect.

The recording equipment and
techniques were state-of-the-art ,
using the newest Panasonic 3500
OAT recorder and an AKG stereo
mike . The sound is absolutely in
credible, thanks to David Torrey,
our sound engineer and data pro
cessing guru . He's also the brains
and sweat behind our CD-ROM
project .

The fi rsl C O release is out
(GP-Q1), if you'd like to lind out
what all the fuss is about. It's even
able from MusicJNH for $18 (plus
$3 postage/hand ling) . It's also
avai lable on cas set te for $1 0
($3 P/H). You can hear for yourself
why I rate Joplin as the greatest
composer America has ever pro
duced.

There are 64 known Jopl in
works. We expect 10 have 'em all
available by the end o f t hi s
year . . . as boxed sets 01 CDs ,
OATs and cassettes.

So that's how I get into new ven
tures. Now we're planning on do
ing some bluegrass using our bi·
aural recording technique. And il l
can make the right connections,
we' ll probably be recording cut
standing East e rn Europ ea n
artists so we can help them sur
vive the change Irom communist
systems to democracies.

Participation in new ventures
such as Greener Pastures is open
to anyone at WGE who's interest
ed, so there's no limit to what one

didn 't want to miss QUi on the fun
of selling_ So I've gol her rigged
oul with a home computer net
worked to WGE. She's having a
great l ime selli ng from home
... and has almost doubled her
sales over last year.

Golly, it's tough working in New
Hampshire where the air is clean,
the summers are cool and the ski·
ing great in the winter. The view
from the WGE building is c ream
tak ing. We're the only major busi
ness in Hancock . Heck, even the
housing prices have been coming
down recently.

The next town over, Keene, is a
great resource, with seven movie
theaters ... frequent live music
performances ... and Keene
State College.

I hope you didn't miss the re
cent Tom Peters " Thriving On
Chaos " series. He and I agree
that progressive firms run best
with an absolute minimum of man
agement. Our motto is, " If it ain't
broke, l ix it anyway."

Greener Pastures

How'd I ever get into the record
business? It's just one of those
things that was bound 10 happen.
It could happen to you, il you're
open to new opportunities.

When I saw The Sting, I heard
$cott Joplin's ragtime music and
said, hey, wnere'e this been all my
Iile? I bought every Joplin record I
cou ld find and played them day
and night for months. The more I
listened , the more I could sense
the music Joplin had written, but
Ihe performers were missing . It
was frustrat ing.

As lhe publisher 01 CD Review I
met many record company presi
dents . I kepi lell ing them to find
someone able to actually feel
Joplin's music and make it avail
able . None 01 'em did anything
about it.

Joplin 's music is extremely diffi
cult to play. It lakes an expert
enced concert pian ist to handle it.
Every lime I'd meet a noted con
cert pianist I'd ask if Ihey could
play Joplin. I struck ou t.

Then, last year, I was in New
Orleans for a music conference
and happened to walk by a dingy
little bar late one nigh!. Ragtime
piano music was pouring out the
open door. 1stopped in my tracks.
I listened . Holy moly, who's doing
that?

A couple hours later I'd signed
$cott Kirby to record Joplin 's mu
sic. Scott. a college graduale with
concert piano train ing, was play-

Neve, Say Die
Continued from page4
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20m created by KV4FZ, IAAN and
others, that they 're cons idering
ending all phone patches and
even ham news broadcasting.

I got to mulli ng over what's
gone wrong with amateur radio.
How come we're no longer self
polic ing? We 've bragged for
years about how we're the only
self-polic ing rad io service, yet
whenever we have any problems
the ham reaction has been to im
mediately go crying to the FCC or
a congressman for help.

The more I thought about it the
more aggravated I got. Heck, I al
most got mad. No, I didn 't get mad
at the FCC . . .that' s a real waste
of time. And Ididn't get mad at the
Commerce Department which is
promising to do what the FCC
should have done anyway. No, my
irri tation was with our beloved
AAAl. I'll tell you why.

For some reason I was put in
mind of a long ago incident in New
York. Kitty Genovese was being
bru ta lly mu rde re d an d was
screaming for help. She upset the
whole neighborhood. They looked
out their windows and saw her ba
ing murdered , so they pulled
down their shades. They turned
up their TV sound to cover her
screams. They didn't want to get
involved.

We've been having little mur
ders in amaleur radio (apologies
to Jules Feifer) and nol only have
most hams been turning a deaf
ear and a blind eye so as not to get
involved ... much worse, our only
national amateur radio organiza
tion has also not been getting in
volved.

little murders ... I ike the
Southern California 220 mess , ..
ham suers .. . OX pileups and
jamming such as the recent ap
parently lousy operat ing from
Bouve t ... bad lang uage .
emergency ne t j amming .
repeater jamming ... gratuitous
nastiness on the air and in some
ham publications I could men
tion ... complaints to the FCC...
irresponsible rule change pro
posals ... making it unpleasant
for kids to attend ham club meet
ings ... crooked VECs.

I can almost understand why in
dividual hams have wimpily al
lowed these murders . But how
come the AAAL hasn't accepted
the responsibility to provide lead
ership and guidance for amateur
radio? Is the AAAl a wimp too?
When it started to become clear
that our selt-poticinq was failing ,
where were they with a fix? Where
have the ARRl Official Observers
been when we have had net jam-

Almost Upset

When I read in Insight maga
zine that the Commerce Depart
ment was getting ready to do an
end run around the FCC, I almost
got upset. The department's Na
tional Telecommunications and
Information Administration (NTIA)
is planning to review the present
system for allocating the nation 's
airwaves.The study will even look
into the possibil ities for raising
revenues through the auction or
leasing of frequencies.

Well , I've been warning you that
something like this could come
along . .. and you've been snick
ering and pooh-pooh tnq it as
doom and gloom. I've been grip
ing that the feeble amount of pub
lic service we provide these days
would never stand any honest in
spection as justification lor the
hundreds of billions of dollars in
frequencies we've been allocat
ed . .. and 99% of whic h we
haven't even bothered to use.

Between cellular phones , high
definition TV, personal communi
cations networks (PeN) and other
already known developing com
munications systems, the need
for radio spectrum is going to be a
hundred or even a thousand times
larger than it is right now. Fibre
optics will help improve office and
home communications , but if
you're going to set up a system
where peop le will be able to
communicate from anywhere ...
walking, driving, shopping, even
in the movies ... we're talking ra
dio spectrum.

One c t the last things we need is
for some government agency to
do an honest evaluation of the
radio frequencies and balance
actual public service against the
current spectrum auocaucns. All
our posturing and exaggerations
abou t the enormous value of
amateur radio could be merciless
ly exposed . We might even have
to stop fooling ou rselves and
come 10 grips with what we've al
lowed to happen to what was a few
years ago a very valuable national
resource.

Aight after seeing the Insight
article , I read a ham newsletter
report which pointed out that the
FCC has gotten so led up with the
complaints about the mess on

can learn or do here . I prefer not to
coddle drug addicts ... and that
includes alcoholics and smokers.

One disappointing aspect of be
ing successful is that there are
pub lications which generate at
tention by throwing dirt . .. and
seem to have no respect for truth .

I3UCKMASTER
'Whitehair Rte.3,Box56

Mineral,Virginia 23117
703:894·57n-..... -

r . ••
.' :f)" .-

. '. '.

e r

•

SONY:.

Ordcr by calling )-800: 282-5628

500,000 Radio Amateur
Call Signs at Your Fingertips

IntroducingBuckmaster'sHamf'all " on CD·ROM
Over500,000call signsin the U.S.and possessionsare
available, searchablebycall sign,name,address,city,state,
Zipcodeor licenseclass. Using CO·ROMoptical disc
technology and your micro-computer, you haveinstantaneous
access 10 theBuckmasterHamCalldata base.

$499.95 per Package plusShipping(Quantities Limited)
HamCallonCO-ROMis apackage that includes the CO·ROM
data disc,aSony COU·6100 external CO-ROM drive with
interfacecardfor IBMPC/AT '"" typecomputers.' and
MS-DOS'"" CO-ROM extensions software.
PublishersDataService Corporations newQuestar'" retrieval
software package isalso supplied. Thisretrieval system
enablesthe user to searchthe CD·ROM data quickly and
efficiently.

SMILE! YOU'RE ON TV
® Only

$329
Designed and
built in the USA
Value + Quality
from over 25years
in ATV..W 60RG

With our all in one box TC70-1 70cm ATV Trans
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the corn
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna,coax, 13.8Vdc
and TV set and you are on the air...it's that easy!

TC70·1 has> 1 watt p.e. p. with one xtal on 439.25. 434.0
or 426.25 MHz. runs on 12-14 Vdc@.SA, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
only to licensed amateurs, Icrleqal purposes, verified inthe
latest Callbaok or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(818) 447·4565 m-I S.m-5:30pm pst.. Visa, Me, coo
P.C. ELECTRONICS
2522 Paxson Ln Arcad ia CA 91 006

fill! . Req_~ RAM. hard d;,o; drn<e and
MS-DOS 3.1 or " \erYl<Siorl.

0.-• • _ 1 -'-"'PO" ••o..s...oooCo<po.-_. t __~•• _ ' ,• • '"
IhCO.- _ PCiA,Ti. .. . .,"'_ 1oIS-lX)$ .... ,. .. "' ... _oil
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HIGH PERFORMANCE
PRESELECTOR-PREAMP

NEW
Model
1D-28

DVM $179.95

± 20 Mhz @ BOOMhz: 65db
± 20 Mhz @ 95O Mhz: 7Odb

;:;<!,~. • ' RK Ord , 32 or 64 sec."'II ,, _,,: studiO qus lily audio....._b·_ ·u.. 10< ...10 CO, ID
.!:.' I~ :,- ".,_'boK.LocaI 0<
• ._. . . . loGic control ; Up .o 16
_ ' '- .... sMctabItI ....Mge'S!

includeS: 1 Wsl1_0 _p:l """'0 flAM:
MI~ a. SpII r JKks, Y04 . con1ro'i.R8q. 9 to
12V; Int..IKe, 10 Ullr. Com......,k 64
V.. 8_0: Prov !d8s OIglI., Vol.,. CO. 10
tSIl, M",iIDOK, DUllelln,

ID-2B-LP Low Power $1 09.95

-
The solution to most interference, intermod, and desense
problems in repeater systems .

-40 10 1()(X) Mhz tuned 10 your frequency
-5 Iar90 helical resonators
-Very high rejection
- t.ownoise-high overload resistance
-8db gain-ultimate rejection ) 80 db
-GaAs let optiOn (above 200 Mhz)
-ceeraluminum enclosure

Typical rejection : - N. BNC, and 50239 connector options
± 600Khz @ 145 Mhz: 28db
± 1,6 Mhz @ 220Mhz: 4Odb (44db GaAs)
± 5 Mhz @45O Mhz: SOdb (6Odb GaAs)

- Up to 8 EPROM programmed messages
-Adjustableaudio, speed & interval timer
- " 10 oyer voice inhibit"
- low~r option
-Modular design
• Message selection via binary input
TIL levels

-sue:2.7 x 2,6 x 0,7"

The 10-2B provides required slat iOn identification without troublesome
ccoe programming. The " 10 over VOice inhibit" circuitry encwe tor cour
teous operatiOn by not allowing an 10 until the next squelch closing.

10-2B WlredfTesled $99.95"",

afraid to really say or do anything
about it.

When I hear bad operating I put
on my l one Ranger hat and
charge into the fray. I let 'em know
what I think in no uncertain, but
not profane terms. Meanwhile I
hear almost everyone else wimp
ing out.

You know. il you'd stand up for
what you know is right, we'd get
rid of the garbage on our bands in
short order. We have a hobby
which has an incredible potential
for benefiting both our country
and th e wh o le world . . . if we
would run it right .

Here we are, with the potential
for developing a fantastic array of
new communications modes . . .
modes, manyol which will have to
depend heavily lor their success
on our currently unused micro
wave spectrum allocations .. .
and we're arguing over code vs.
no-code and other deck chai r on
the Titanic re-arranging.

If amateur radio is going to be of
value to our country .. . if it's QI>
ing to warrant the ext ravagant
frequency spectrum allocations
we 've inherited from the early
hams who really did pay their
dues . . .who d id ful fill the bargain
in Part 93.1 ... we've got to make
some major changes and make
'em last. And , lacking any drs
cernible leadership from Connect
icu t, maybe it's almost time for us
to stop wailing for help from mama
and go out on our own.

In exchange lor bi llions 01 cor
lars in frequencies we agreed to
provide a sou rce of tech nically
trained people for our country
which will be of value in time of
war. Fine, we did just thai in the
1940s when 80% of all licensed
hams joined the armed forces . We
hams helped scostenuens to win
that war ... a war in which elec
tronics turned out to be a deciding
factor. I know because I was one
01 them.

My ham receiver went to the
government lor use by the Rub
ber Developmenl Corporation in
Brazil. And I teined the Navy as
tne electronic technician on the
USS Drum and helped sink quite a
bunch 01 Japanese ships.

Today you won 't find the mili
tary much interested in auracting
hams. The average level of ham
elect ronic education today is so
pit iful it's irrelevant. Indeed. the
level 01 ham technical education
compared 10 the state of the art
today is pathetic compared 10
what we provided the governmenl
in the 1940s.

For instance, wh en I publi sh

ming . .. bad language .. . and so
on? Has the league organization
just sat there, limp wristed, afraid
to get involved?

When it is becoming ever more
clear that leadership is needed,
where has the AAAl been? Have
they been too wrapped up with
thei r new commercia lly built ham
station . . . with planning a $10 mil
lion museum . . . wilh proposing
mater rule changes to the FCC
without consulting the member
ship (or even the di rectors)?

I can understand why 99% of
the amateurs wouldn't want 10 gel
personally involved with trying to
do anything to help amateur ra
dio . . . being a wimp, unfortunate
ly, is human nature. But how come
our national society . . . our only
nationat ham organization . . . has
so seriously abrogated Iheir obvi
ous responsibility?

As I say, I darned near got mad.
It was close .. . but I didn't want 10
chance giving the to tally erro
neous impression that I'm attack
ing the league and again find my
sel f being burned in effigy at
Nat ional AR Rl Conventio ns.
Heck, for many years the league
refused to let me bUy a booth at
their conventions or to allow the
convention committees to let me
talk.

Perhaps, if we started looking
for non-wimp directors to elect?
How about looking for some direc
tors who have actually accom
plished something in life more
than working thei r way slowly up
through th e l eague hierarchy?
How about looking lor directors
whO have some real accomplish
ments? Of course if you tee! better
electing hand-wringing wimps
who haven't the guts to provide
Ihe leadership which is so desper
ate ly needed right now, that's
your choice.

Fortunately I don 't feel strongly
about this ... 1 just thought you
rruqht want to think about it. Prob
ably not .

Should We Sue?

Yes, I know I'm out of step with
society. I'm the guy who speaks
up when t see something wrong,
It's gollen me into all sorts of trou
ble all my life .. . but I can' t stop.
Perhaps it's a defective gene or
something .. .maybe terrible ear
ly training.

I've found myself almost exas
perated at the SoCal hams who
for years have put up with the
worst repeater mess in the entire
country in pained silence. They
whine that the bad guys are too
strong . so the good gu ys are
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AASTRON
I~ CORPORATION

9 Au t r y
Ir vine. CA 92718
(71 4) 45 8 -7277

INSIDE VIEW - RS·l2A

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

SPECIAL FEATURES PERFORMANCE SPECI FI CATIONS
• SOllD STATE El£CTIOlICAllY RfGULATED • INPtIT VOLTAGE: 105-1 25 VAC
• FOLD-BACK CURRENT lIMlTlHG Protects Power Supply • DtITPUT VOLTAGE: 13.8 we :!: 0.05 ¥OIls

from excessive cooent & continuous shorted outpuI (Internally Adjustable: 11-15 VOC)
• CROWBAR ovm VOlTAGE PROTECTION on all Models • RIPPlE less than 5mv peak 10 peak (lull load &

IIct,t U ·3A. lSotA. IS ·SA. low line)
• MAINTAIN REGULATION & LOW RIPPlE at low line input • Allllnill.11 wi!. 2tD VAt I" , t nltl"

Voltage
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONOUCTORPOWER CORO
• ONE YEAR WARRANTY . MADE INU.s.A.

MODEL RS-50A

RM SERIES

MODEL RS-50M

19" X 5'/, RACK MOUNT POWER SUPPLIES

Culln ... ICS· Sin [IN) S'i, pil,
MODEl Oi l, [A. ,II [A_'ll II x W x D WI. Ilh .1
RM-l2A 9 12 5'1, x 19 )( 8'" 16
AM-35A 2S 35 5', x 19 )( 12 ', 38
AM-5OA J7 50 5', )( 19 )( 12", 50

• Separate Volt and Amp Meters
RM-12M 9 12 5'", )( 19 X 8'4 16

MODEL RM-35M
RM-3SM 2S 35 5'1. )( 19 x 12'" 38
RM-50M J7 50 5'1. x 19 x 12'11 50

RS-A SERIES Cn li U 1i1 les' Sizi [IN] U i"il'
MODEl Ol t, lA_, , ) lA_,I) " xW x D WI. Ilh.1
RS-JA 2' 3 3)( 4)",)(51;, ,
RS-4' 3 , 330 x 6", x 9 s
RS-SA , s 3", x 6'" )( 7"- 7
RS-lA s 7 3'" )( 6''1 X 9 ,
RS-lB , 7 4 x 7V, x 10l;, 10
RS-10A 7.' 10 4 x 7'1> x 1O"" 11
RS-12A 9 12 4'/')( 8 )(9 13
RS-128 9 12 4 x ]11> x 10'1. 13
RS-2<l' 16 ec 5)(9)::10,,, 18
RS-35' 2S 35 5 x 11 x 11 27

MODEL RS·7A RS-50' J7 50 6)( 13"')(11 ..
RS·M SERIES C. t li..... ICS ' Sill lUCI S'I" II,Moon Oi l, ' ''.pl) [A. pl l II x W xl WI. llh .1

• • Swi1c1lable volt allll Amp meter
RS- 12M 9 12 4''1 )( 8 )( 9 13

• separate volt and Amp meters
RS- 20M 16 20 5 x 9 x 10';' 18
RS-J5M 2S 35 5 )(11 )( 11 27

MODEL RS·35M
RS-50M J7 50 6)( 13'. x 11 ..

YS·M AND YRM·M SERIES • Separate Volt and Amp Meters · Output Voltage adjustable from 2-15 volts · Cwerrt limit adjustable lfom 1.5 amps
to Full Load

Cn li.., .. ICS' Silt (IIIJ S_i., il ,
MOOEl D,lr I.... IJ (A. ,II MxWx D WI . (I~ I . J

@13.8VDC @10VDC @5VOC @13.8V
VS-12M 9 s 2 12 4'11 x 8 x 9 13
VS-2<lM 16 9 , 2<l s x axtcw 2<l
VS-35M 2S IS 7 3S s x u x u 29
VS-SOM J7 22 10 50 6x13"'xl1 ..

• Variable rack mount poweJ supplies
YAM-35M 25 IS 7 35 5'" x 19 x 12', 38

MODEL VS-35M YAM-SlIM 37 22 10 50 5'10 x 19 x 12'I! 50

RS·S SERIES • Built in speaker

Cnll l " " Its" Silt IINI n i.,ll,
MODEl h ty 1....1) A., & Ix W x l Wt. Ilh.1
RS-lS s 7 4 x 7'1, x 10'" 10
RS-1 OS 7.' 10 .. x 7'1, x 10lj, 12
RS-1 2S 9 12 4'1, x 8 x 9 13
RS-20S 16 20 s x s x 10V, "

"ICS- Interminent Communication Service (50"il1 Ouly Cycle Smin. on 5 min. aN) CIRCLE 16 ON READER SERVICE C...110



simple, basic technical articles in
73 1get screams of anguish Irom
the older readers . . . too compli
cated! Way over our heads!

Ama teur radio, if it is to live up 10
its mandate as expressed in our
rules, needs 10 make some major
changes . Every one of us needs 10
take an interest in continuing our
electronic education and building
our communications skills. ceu
ing in on some net every week
doesn't cut it. Aag-chewing sever
al hours a week isn' t it. Making OX
pileups worse isn't it, either,

How much have you learned
ebcut packet rad io? Did you
grumble in Irustration when we
devoted a whole issue to packet?
Or did you say , hey, lots of ops are
having a ball wilh this, n's time for
me to find out what it' s all about?

Sure, you 're going 10 have to
learn something about computers
and bu ild some new operating
skills to use packet. Ditto if YOU're
going to do some operating on
Oscar, AnY, SSTV and so on.
Every time you conquer a new
mode you're going to find yourself
that much more excited about am
ateur radio , , . and proud of your·
self for the new skills you've built.

If you get off dead center and try
new modes ... il you lend a hand
in cleaning up the garbage intect
ing our bands. , . if you start bring
ing youngsters into our hobby and
making it fun for them ... if you
stop waiting lor Godot to turn up
and lell you what to do ... you'll
help make amateur radio not only
a more exciting hobby for the rest
of us ... you 'll have the lime 01
your lile. And , best 01 all, you 'll
look forward enthusiastically to an
honest evaluation of the value of
amateur radio when a Commerce
Department or FCC survey is in
prospect.

Japan, with over twice as many
licensed hams and hall our popu
lation, has been running circles
around us. I haven't found any in
dustry people who don't believe
Ihat this has had a lot to do with
America losing all of its consumer
electronic industries to Japan,
seues. we did that.

The sooner we recognize that
we have no leader, that the re
sponsibility for our existence lies
with each 01 us, not with a small
group in Connecticut whose main
interest is publishing , the sooner
amateur radio will blossom.

Alas, we tend to mystify The
League. If you lake the trouble
(and expense) 10 send for the
yearly League financial report,
you'll understand it much better.
All you have to do is follow the

money. You 've heard that before,
right? Well , most of the AAAL's
m oney co mes from pub l ish 
ing , .. Irom OST subscriptions
and advertising , so that tends to
wonderfully concentrate their et
tennon.

Sure, we 'd do better with some
strong leadership, but we know
what we should do, so we can do
just line without it . We know that
every one of us should be building
our communications understand
ing and experience . . . that we
should be vigorously going after
youngsters and building our
ranks ... that we should be pi0
neering new technologies.

With the wind ing down of the
Russian military threat, it 's all the
more important that amateur ra
dio do everything possible to help
our country get back to number
one in electronics in the world .
You see, wilhout that threat the
mighty American military machine
will tend to fade away and that
might deflate our arrogance as we
begin to recognize that America is
no longer the most important
country in the world.

Without our military might, and
with Japan .. . and perhaps Ger
many .. ,beating us industrially
and financ ia lly , we could lind
ourselves in the position Britain
did when it lost its empire and
slopped being "Great" Britain.

ARRL President
Urged To Resign

Entirely coincidentally, after
writing the above indication of
my annoyance, I've learned that
l ive well-known hams have asked
Larry Price W4RA, the AARL
president, to resign. They ciled
that he had failed 10 "adequately
meet either the domestic or the
international challenges that face
amateur radio today, and that a
change in AAAL leadership is
absolulely necessary if we are to
survive these challenges in the
coming decade,"

So here we have heard the
same basic complaint from Stu
Cowan W2LX, the publisher of a
wide range 01 ham books; Pete
H oover W6ZH , son of Herb
Hoover Jr . a past president of the
AAAL and grandson 01 president
Herbert Hoover; Joe SChroeder
W9JUV, the pa st publisher of
Ham Reports : Prose Wa lker
W4BW, a past head of the FCC's
amateur rad io division; and Bill
Orr W6SAI , one of those who
greatly helped ram through incen
tive licensing 25 years ago.

T hey blame Pr ice for t he
League's financial crisis , for fail 

Q}nlJnued from page 82

Ham-Com '90
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Arlington Convention Center
DFW Metroplex, Texas

For Information Can (214) 521·9430
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"Tbe Sou tbuiest's Low Overhead Dealer"

J.., I..cnw..4 "' _ .....
"' CAJ0251
Cow••• e-al~. USAWS4N

THE GEORGIA POWER
AMATEUR RADIO SOCIETY

EJ

1-800-70K-HAMS
(800-765-4267)
(405) 478-2866

FAX (405) 478-4202

Surplus and salvage electronic parts
• Used equipment .

~~ Oklahoma 's
~~ First EXCLUSIVE
~ AmateurRadio Dealership

oTEN-TEC 0ICOM
oBENCHER °HUSTLER

°NCG/COMET
°KANTRONICS
oB&W 0HEIL

°TELEX/HY-GAIN

For fur ther details contact your local dealer or Orion.

•
9500 CEDAR LAKE AVE SUITE 100

OKLAHOMA CITY, OK 73114
been happening ... and what
should have been done.

Repeater coordination battles
have been permitted to escalate
to the FCC level. Ditto third party
tratl ic problems, hurricane and
earthquake disaster communica
tions problems and electromag
netic radiation questions. And
suing the FCC hasn't helped im
prove relations either.

The unanimity 01l ive key hams
urging Price to resign should be
enough 10 convince all but the
most dense ARRL supporters that
there really are problems and that
this isn't a case of Wayne or oth
ers " attacking the Leagu e for
some frivolous reason." If you're
not worried . then you don't under
stand what 's going on .. . and you
are part of the problem , not part 01
the solution.

Many other industry leaders
would speak out if they weren't
afraid of League retribution . They
are qui te vocal at ham industry
meetings. but lear olthe League's
power, which is consider able ,
keeps them quiet. Remember too,
that all our largest ham industry
firms are Japanese, and that they
tend to avoid intertennq in what
they see as our American domes
tic problems.

Well , you may not want to per
sonally do anything, but at least
I've given you something to tal k
about on the air other than the
model number of your rig. m

a Sl ollhe Mon th TOenter your OSL, mail it in an envelope to 73. WGE Center,
Pceest Road . Hancock NH03449. Ann: OSL ol ltle Month. Winllel'S receivea one-year
subscnptl(l(l (Of exlen$lOll) 10 73. Entries not in envlllope$cannol be accepted.

ure to lake a leadership position
on a long list of domestic situa
tions, for failure to adequately pre
pare for the coming 1992 WARG,
and for being abrasive and hard to
deal with, causing poor relations
with both the IARU and FCC.

I suppose that my complaint
about the lack of leadership does
come down to the president. My
solution, knowing the virtual im
possibi li ty 01 changi ng pre si
dents, was to suggest Ihat per
haps it was time lor us amateurs to
just go ahead and solve problems
ourselves.

Of course it's beyond our pur
view to deal with the IARU alien
ation and its ramifi cations. It's a
little late for us to start doing the
massive mtemanonat homework
needed to protect our amateur fre
quencies at WARC in just two
years. When one remembers, as I
do since I was there as an offici al
delegate representing amateur
radio . how close we came to los
ing amateur radio almost com
pletely at a past WARC, I'm won
dering why the angry five didn't
file criminal charges against the
ARRL directors for their paralysis
in allowing the situation to get
so bad.

The five hams who've attacked
Price have one thing in common.
All are keenly aware of what's~
ing on at all levels. They have the
industry . FCC and international
backgro und to know what has

P.O. Box 9577
Canoga Park, CA91309
Tel : (818) 888-4927
Fax : (818) 888-5112
Telex: 697·4899

~ORION

'-\JII' BUSINESS
INTERNATIONAL INC.

1M
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73 INTERNATIONAL

Sweden From Rad io S we
den : Publ ications-Bengt
Friedewald has final ly published
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Calendar for April

l-Youth Day, Benin; April Fools Day, USA
'-Hans Christian Anderson. 1805; Emil Zeta, 1840; Malvinas

Day, Argentina; International Children 's Book Day
3-National Day, Guinea; Ram Navarni, Hindu
4-Anniversary of the Liberation, Hungary; Independence Day,

Senegal
5-Arbof Day, South Korea
6-ViCtory Day, Ethiopia
7-Woman's Day, Mozambique; World Health Day; Founders

Day, South Africa
8-Buddha's Birthday, Japan; Palm Sunday
s-ccnenes Baudelaire. 1821 ; Paul Robeson, 1898; National Day,

Sierra Leone; Hanuman Jayanli, Hindu
l0-Firsl Day of Passover, Jewish
11-National Heroes Day, Costa RiCa
12-National Redemption Day, Liberia; Holy Thursday; Jeudi Saint
l3-Good Friday ; Vendredi Saint ; Thomas Jefferson, 1743
14-Pan American Day; New Year's Day. Bangladesh, Nepal,

Burma
1S-Easter Sunday; Anniversary of Military Regime. Niger
l6-Easter Monday; Queen's Birthday, Denmark; Wilbur Wright,

1867; Charlie Chaplin. 1889
17-Evacuation Day, Syria
18-lndependence Day. Zimbabwe
19-Republic Day. Sierra Leone; Constitution Day, Venezuela
21-Tiradentes. Brazil; Queen Elizabeth II; Feast of Riduan, Bahai
22-Vladimir UyiCh Lenin , 1870; National Secretaries' Week, USA;

International Earth Day
'3-Serge Prokofiev, 1891 ; William Shakespeare, 1564; St.

George's Day, England
24-Victory Day, Togo
as-cuoerancn Day, Italy, Portugal; Anzac Day, Auetraua. New

Zealand; Meenaksi Kalyanan , Hindu
,.-Union Day, Tanzania
27-Arbor Day. USA; Samuel F.B. Morse, 1791 ; National Day.

Afghanistan , Togo; Last Day 01 the MO{lthof Fasting,
Ramadan; Tee]. Hindu

'8-ld al·Fitir; Kenneth Kaunda, 1924
29-Emperor's Birthday, Japan; Shanka Jayanti, Hindu
ao-anceceoderce Day, Israel; Queen's Day. Netherlands; King's

Birthday, Sweden

Arnie Johnson N I8AC
103 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42
New Hambassadors

Good news tor all of us. Two
new Hambassadors have joined
the ranks of 73 International.

Phil Gray KA7TWO, while wortc
ing with CARE in Mozambique.
has volunteered to keep us up to
da te with the happenings there
until a Mozambican ham is discov
ered or comes forward. I'm cer
tainly looking forward to his re-
p orts . A s ho rt one is in th is
column.

Jonas Paska uskas. head of
the Siauliai club station LY2ZZ.
ha s been p ersuad ed (did n ' t
take much) by Paul Pauliukonis
KB1 TY 10 pass on the latest infor
mation from the Baltic Republic of
Lithuania . We are probably en
aware of the recent political status
of Lithuania and the USSR, and
changes are being made on the
ham front as well.

TRAVELING TO THE
EMERALD ISLE

Many of you are probably a Jot
like me; I enjoy traveling, seeing
new sights , and hamming on the
way. I was fortunate to be able to
travel to Ireland, Scotland. and
England last summer with my
famify, but without ham gear.

By the lime the plans were final
ized, it was too late to send off lor
approval to operate in the BritiSh
Isles. I really felt lost without an HT
in my hand.

We traveled mostly by bus with
30 other people. except for the
sron fl ight from Dublin, Ireland. to
Glasgow, Scotland. and the (rain
from Edinburgh. Scotland, to
Birmingham. England. Now that I
th ink back on th is trip, it is the first
time in many, many yea rs that I
was not doing the driving, and f
took full advantage of it.

I had lots of time to view the
wonderful scenery, the s tone
fences , castles. and houses with
thatched roofs. many built long
before the USA was even a colony
o f the British Empire . f even
kissed the Blarney Stone and
gained the " gift of eloquence. "
I've had some people say that I'm
full of Blarney, and maybe they
are right.

edited by G.G. G.

f a lso found myself looking
at the roofs and backyards of the
houses for signs of ham antennas.
f don't remember seeing many,
but I know there are many hams
living there. f vowed that if fever
returned or traveled to other
countries. I would apply for a
license to operate and take a radio
with me.

f got my wish! My wife and I are
planning to take her mother to see
her family in Ireland. The trip will
probably occur between May 30
and June 14. There will be a few
free days and evenings during the
tour.

f plan on operating 2 meter HT
bus-mobile. Maybe someone can
advise me on whether I need to
practice whistling up repeaters,
get a tone generator for my trusty
IC-2AT, or need do nothing soe-

cial to bring up the repeaters in
Ireland.

The itinerary includes evening
lodging in: Ennis. Killarney (2).
Waterford (2). Dublin (3). Ross·
nowlagh (2). Galway (2). and
Dromaland Castle, with traveling
between and around.

I am really looking forward to
the return trip 10 this beautiful
country. If any of the hams of the
Emerald Isle would like to get to
gether with me during my trip.
please contact meat73 MagaZine
(mail arBBS), at my address at the
top of the column, or via PACK
ET, N1BAC@ W1FYR. NH.USA.
- Arnie. NIBAC

ROUNDUP

Japan From the JARL News:
New " WARC '79 AWARD"
From the 10, 18, and 24 MHz

allocated to amateur service at
WARC (World Administrative Ra
dio Conference) '79. the latter
two, l.e .• 18 MHz and 24 MHz be
came exclusive for amateur radio
use on July 1, 1989.

Commemorating th is, JARL de
c ided to start a " W ARC ' 79
Award" to encourage the active
use of the bands. Applications will
be accepted as from February 1,
1990.

The essential requirements of
applicat ion for this award are as
follows: to make contact with at
least 79 stations (one station from
each of the 10 areas in Japan
must be iflCluded) at more than
one or two bands among 10. 18,
and 24 MHz on the amateur
bands. and obtain a QSL card
from each (at each contact from
July 1, 1989 through December
31. 1990). As it is an award of com
memoration, an issue number will
not be given.

All Asian OX Contest
The All Asian OX Contest '90,

an international contest under the
auspices of JARL, will be held as
perthe following schedule: Phone
from 00:00 June 16 to 00:00 (UTC)
June 18; CW from 00:00 August
25 to 00 :00 (UTC) August 27.

South Africa Fro m SA RL
Headquarters: In a dramat ic
meet ing held on Friday, Decem
ber 8, 1989. the Radio Sport Ver·
band (RS¥) abolished the ban
against a range 01countries. The
rad io amateurs in the Germa n
Democratic Republic (GDR) are
now permitted to communicate
with ALL other licenced amateurs
in the world.

The German Democrati c Re
public was one of the first cou n
tries in the world to introduce a
politically motivated ban against
South Alrica's radio amateurs. tn
South Africa any person may pass
the rad io amateur examination .
Visitor permits are available on
application to foreign amateurs of
all countries. South African ama
teurs are permined to communi
cate in all languages and are not
restric ted to communicate with
amateurs of any country.

The Sou th Afr ican R ad io
League recently appealed directly
to the government of the German
Democratic Republic and the Ra
dio Sport Verband to abandon the
prohibition . The radio amateur
service in South Africa is hopeful
that other countries follow the ex
ample of the German Democratic
Republic and free the amateur
service in their respective coun
trie s from any political inter
ference.
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was suspended during the occu
pation in 1940 and replaced by
the Soviet Union's UP and AP
prefixes.

As a result of this government
action, the amateur radio stations
are completi ng the changeover
from UP and AP to LY presses
according to the following conver
sion formulae: UP1 to LY1 . UP2 to
LY2, UP3 to l Y3, UP0 to LY1,
RP1to l Y2, AP2to l Y3, and U2to
LY2.

The on ly excecncns to Ihe
above are the five special events
club stations (l Y2WA, LY2WW,
LY2ZA, L Y2Z0 , and l Y2ZZ)
which were temporarily issued l Y
callsigns last year and three ama
teu rs (LY 1VV, LY1BX , and
l Y1BO) who had catlsigns issued
them before 1940.

This direct ive came out too late
for incorporation into the 1990
Callbook, but should be incorpo
rated in the 1990 ceuecck Sup
plement.

(Looks like the actions o f
Sakalas Uzdavinys UP2BO (now
LY2BO) and the delegation from
the " Worldwide Lithuanian Ama
teur Radio Net" were able to re
ceive approvaf for the calfsign pre
fix change, as reported in this
column in the December 1989 is·
see. I

MOZAMBIQUE

Phil Gray KA7TWO
clo CARE
C.P. 4657
Maputo, Mozambique

Wh il e th e go vernment o f
Mozambique has only issued one
ham license over the past few
years- C9MKT- and refused to
renew it, we have ropes they will
start issuing liCenses again soon.
In the meantime, I am very happy
to volunteer my reporting skills un
til I leave, or a Mozambican ham is
di scovered or comes forward .
There are none now.

IVery happy to have you step
towera. Phil, and we are looking
forward to more from Mozam·
bique in the near future. Are there
any more hams out there in other
countries not presentty serviced
by a Hambsssador? I was always
told never to volunteer, but in this
case I feel it is very important to let
t1l8 rest of t1l8 world know what is
happening. Still lots of openings.
Volunteer now and avoid the
rUSh.-N 1BAC·1Dl

Banner of the Uetuvos Radijo
Megeju Drauglja (Lithuanian Am
ateur Radio Society).

LITHUANIA

Upon hearing of the Tanzanian
operation, the ASK vowed to be
back in action next year to give the
boys in Dar es Salaam some com
petit ion.

IAnother perlect way to develop
the thrilf and fun of amateur radio
at a young age.J

Jonas Paskauskas LY2ZZ
PO Box 71
Siauliai, 235400
Lithuania

The LYA·LYZ ca llsign series
has been restored to Lithuanian
amateur rad io stations. This call
sign series was granted to lithua
nia by the JTU in the 1930s, but

KENYA

Gennady Kofmakov's OSL card.

Rod Hallen 5Z4BH
AMEMBASSY Box 55A
APO New York 09675

Active du ring the recent Boy
SCout Jamboree on the Air on Oc
tober 21 and 22 was SH0TSA in
Oar es Salaam, Tanzania. Tom
5H3TW pro v ided the station
equipment and Tom and Aod
5Z4BH monitored station opera
tion. The station consisted of an
tCOM IC-730, MFJ antenna tuner
and a long·wire strung between
tw o palm trees about 30 leet
above the ground. More than 300
contacts were made with 50 coun 
tries.

The lotal number 01 scouts at
tending the Tanzanian Jamboree
is uncerta in, but must have been
somewhere bet ween 700 and
1000. Almost all contacts were
made by tne scouts with Just about
everyone gelling a chance at the
mike.

The operation was so success
lui and generated so much enthu
siasm that plans are being made
to acquire equipment and obtain a
license for a permanent staucn at
the Tanzanian Scouts Association
Headquarters.

The Aadio Society of Kenya
(ASK) has sponsored Jamboree
on the Air slations in past years
(5Z4LBP) but missed out this year
due to lack 01advance planning .

in supermarkets, etc. Between
10% and 30% 01mail order shop
ping is now effected by telemaucs
with the major French companies,
whi le the supermarkets are in
creasingly e)(perimenting with the
use of tesemaucs as a guide to
p rod uct selection in the con
sumer's home.

Switzerland tnternational Tele
communication Union release:

Take-off of Mass Telematics
The 1990s will be marked by the

take-en of a hlth 20th century
mass medium following the news
paper, cinema, radio and televi
sion, namely mass teiemeucs. al
so known as voeorex. After ten
years of infancy and battles over
in ternatio nal sta nd ards, mass
tetematics will connect millions of
users through the telephone and
terminals smaller that Pes or mi
crocomputers.

As the first medium based on
both telecommunications ('"tele")
and informatics (vrnatics"]. tele
mattes has already started to up
set the norms of mass communi
cations and the management of
everyday tasks. lis three features
make it a more utilitarian medium
than its four predecessors, one
less leisure-based and far easier
10 integrate both into the conven
tional media (press, radio and
television) and into domestic, pro
fessional or associative activities.
Its interactivity enables the user to
chose lor himsellthe programmes
he wishes to consult, and obtain
information directly (games, com
ments and data 01all kinds) com
patible with the programme. Tele
manes is accessible to a tar wider
public than microcomputing, ow
ing to the simple-to-handle termi
nal.

The economic implications of
the new medium include not only
the US$ 7 bill ion-worth 01 service
sales and SUbscriptions across
North America , Europe and Asia,
but also the impact it will have
both on household technology
and on modes of communication

the new edition of his "tmema
tionallistening Guide." The issue
covers the period until March 24,
1990. It lists external and home
service broadcasts in English to
all parts of the world by time, and
is an excellent reference. It also
includes a detailed database
by frequency showing which
stat ions are on the air at various
times.

This is the same as the heart of
Passport to w ortaoena Radio.
The tatter's tables are easier to
read, but the fLG is much cheap
er, and is to be updated regularty.
Assuming the ILG resumes regu
lar publication , Radio Sweden
recommends it and the World Ra
dio TV Handbook as th e best
SWBC reference works. For more
information, write: Peacewood
Publications. Bo)( 11 12, 0-3588
Homberg, West Germany.
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• Intelligent CW10
• Remote BasefTape

w/Freq. Programming
• Tailbeeps · OTMF

Decoder with Muting
• Auxi liary Output
• Programmable COS
• Deta iled Appl ication

Manual with
schematics

• Telemetry Response
Tones

• 9O-Day Warranty
$129.95

~'
I- VISA" I

Normally, a reduct ion in the re
ceiver RF gain setting would com
pensate lor this.

Attempting 10 add either an RF
attenuator or a separate AF gain
cont rol is d ifficult because It's
hard to find a dual concentr ic
shaft 10k pot . This modification
does not deal with the RF part of
the Argosy, but rather with the
AGC.

Don 's approach to correct the
chopping receiver background
noise is quite simple. l ocate C40
for the Argosy II or C45 for the
Argosy I. This capacitor is located
on the audio/IF board . Its value
orig inally is 1 mF. Change this ca
pecnc-tc a 10 mF at 16 volts. It will
be necessary to remove the au
diOllF board to change this capac
itor, about a ten minute job. II is
not difficult at all. Installing the 10
mF capacitor in place of the origi
nai l mF capacitor wil l result in a
slight delay in the recovery time of
the receiver, and will eurmnate the
chopping of the receiver back
ground noise. Don tells me this is
the same method used in th e
Corsair II slow QSK position. Be
especially careful to match the
proper polarity when installing the
new capacitor.

While I 've never dOne this modi
fication, it shOuld work quite well.
I've normally turned down the au
croon my Argosy II when the QRN
or QRM is high. I don't see why
you couldn't add a switch, and
perhaps a relay, to switch be
tween slow or fast receiver QSK.

I'll have more build ing projects
in the coming months. Be sure to
send in the reader service cards
mat's one way to generate a
steady supply of information lor
you , the QRP operator. 1iIJ

Dlstnbu'llld by

Communication Concepts
508 MillstoneDr. I Xenia, OH45385

513-426·8600

• Repeater Control • Aulopalch
• Complete RX-TX-Phone line Interface

• Intelligent CW ID • Auxiliary Output · Easy
to mtertace - RemoteBasefTape· Reverse
Paten - ranteecs· 12 VAClOC Operation
• DTMF Deceeer with Muting· Telemetry

Response Tones · ProgrammableCOS
Potantes - Detailed ApplicationManual

with schemaucs - 90-Day Warranty

Wired & Tested w/man ual .... $239.95

CIACU 99 ON A£AD£It S£RVIC£ CARD

Modification for Ten-Tee Knob

While digging through the mail
bag this month, I found a letter
from Don Garrett WA9TGT which
may interest Ten-Tee owners.

His firs t mod I can relate to. II
you have ever owned a Ten-Tee
HF rig, you may have had to re
place a fronl panel knob. Seems
you rea lly have to screw down the
set screws to keep the knob from
slipping on the shaft . The problem
appears to be the plast ic wall that
forms Ihe outer ring of the V. shaft
cavity. This wall sometimes breaks
out or cracks, making the knob
unable to tighten the set screws
down on the shalt. The knob then
slips on the shaft , no matter how
tight the set screws are.

This failu re most co m mo nly
occurs on the band switch knob,
since it must be wel l-tightened to
prevent slipping while you're turn
ing the band switch . My Triton 4
had this problem. Don's solution
is to reinforce the knob shaft cavi
ty waU by filling the space between
the plastic wall and the outer knob
shel l. He uses epoxy glue. Allow
the glue to dry for 36 hours, then
you can tighten the knob's set
screw withOut breaking the knob.
Don tells me this fix completely
eliminated the knob failure prob
lem.

Argosy I and II Modification

As the owners of these rad ios
know far too well , the lack of an RF
gain control is a pain. Because
you can't control the RF gain, you
hear an annoying chOpping sound
in the re ceiver ' s background
noise. This happens when you're
sending CW during higher-than
normal D AN and AF gain levels.

Humbet'31 on~r FeedNc:kurd

Low Power Operation

old favorites, like 74 1s, LM339s,
and of course, lM386 audio am
p lifiers. These are used in so
many CAP construction projects
that no one should be without
them. Additionally, no junk box is
worth its sal t if it doesn't have a
dozen 555 timer chips on hand.

Chips and Parts

Since digital elect ronics is
creeping into more QAP circuits, I
keep on hand a supply of the most
co m mon CMOS 4000 series
ch ips. A dash 01 the older 7400
TTL chips would not be a bad
idea, either.

I keep my IC chips on ann-static
mats. Aadio Shack sells these for
a couple of bucks. The mats fit
inside a cigar box with ease . I
place the ICs on the foam with the
numbers in order . Th is makes
looking up a Chip very easy.

01 course, you need a good
supply of both capacitors and re
sistors. As th e size o f C AP
projects get smaller, the junk
box's parts should rellect th e
trend. Small disc capacitors and
electrolytic capacitors are a must.
Keep a good supply of silver mica
caps. They're great for output fil
ters in transmitters. Keep a supply
of the most common values. Don't
forget some NPO types for VFO
and other frequency-dependent
circuits.

By digging for dead radios at
nee markels, I can fill the junk box
up quickly. You can get a lot of
good parts from dead CB radios .
You can always use the PA and
driver transistor in QRP transmit
ters .

Who knows? You might even
pick up an HW·7 in good condition
for next to nothing.

Hot Water Handbook Update

Now for the bad news, in case
you do find your dream HW-7. The
Hot Water Handbook is all sold
out. There are no copies lelt, so
don't write and ask for a copy of
the second edition.

I still don't have enough new
malerialfor the third edition of the
handbook. Again, if you have a
rrcemcaucn for the HW-7, HW-S,
or the HW·9, please send it to me.
tf I use it , you'll get a free copy of
the third edition of the book when
it comes out. I don't know when
this will be, but look for something
late in the year.

Michael Bryce WBBVGE
2225 Mayflower NW
Massi/Ion OH 44646

Time to Restock the
Junk Box

Spring is the time lor renewal.
Also a time for hamfests. A time to
restock the junk box lor another
long winter o f building . Thi s
month we' ll take a close look at
what we need to pick up for the
junk box.

Ah yes, the ham's junkbox: the
builder's lileblood . As the old say
ing goes, one man 's junk is anoth
er man's gold. So it is with the
junkbox .

What do we need to keep on
hand lor our low-powered con
st ruction projects? A second
question; Should we go with new,
used, Of" surplus parts?

Surplus parts can really be a
godsend. What at one time the
government spent thousands for ,
we can pick up for pennies on the
dollar. The only trouble ca n be
f inding the same surplus part
again. This can be a real pain il
one of your buddies wa nts to
make a copy 01 your circuit. This
also can hurt a magazine project.
If I can't gel the part, I may not
want to try to build it .

On the other hand , surplus
parts are just great when you're
looking lor solid state devices.
Transistors are usually military
specified . That means the part
meets or exceeds the specifica
tions needed by the mil itary. I've
seen tra nsistors, listed at over $25
each , lor only $3. Now that's a
bargain!

Goodies

Here is a good list 01transistors
to keep on h an d : plent y o f
2N3866s, some 2N3053s, and a
handful of 2N4036s, great fo r
switching osc illators and key
devices. Of course, your junk box
shou ld have some 2N4134s,
4126 s , 4401s , 3905s , and
2N3906s. And without question, a
box of 2N2222s. If you can, get
these in both the metal case and
the popular plastiC case, the TO
92. I've found that you can get
better results with the metal-case
2N2222s, th ough I really don 't
know why.

Keep some lM324 op amps on
hand , with a dash or two of some
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Photo A Frank Williams WB9KCC and his detachable car-top beam and
U-too ROTOR. Note the use of bung;e cords lor quick installation.

Emergency Services

The ability to put together a
quick mobile ATV station can be
invaluable in case of disaster or
emergency. several groups are
now using ATV to send a visual
report to emergency services
headquarters from rov ing mobile
stations as well as from heli
copte rs and airplanes . Those
chasing severe weather systems
could send a live v iew of the
threatening storm to headquar
ters. Also, the chase vehicles
could .... lew weather radar to deter
mine where to investigate. Many
ATV repeaters have a live radar
feed from the local weather bu
reau which can be accessed dur
ing severe weather.

ATVers can readily cover pa
rades and special events with sev
eral well-placed ATV portables.
Last May the Indianapolis group
provided coverage for the INDY
500 parade from the tops of sever
at skysc rapers. l ast year the ATN
(Amateur TelevIslon Network) of
Southern California put on quite a
cemcnstatlon for the annual Rose
Parade. They set up over a dozen
portable cameras at strategic in
te rsections whi ch relayed to a
portable repeater on a tall bullding
to send the signals 10 mission con
trol. They even had two motorcy
cle mobiles as well as a helicopter
covering the event. Any medical
emergency or breakdown could
be viewed quickly by the parade's
cccromaters.

Mobile Antennas

As you travel around the coun
try , you'll f ind predominately
....ertical or horizontal polarized
areas. It's a good idea to nave
both polarities stacked away just
in case. A good w-weve vertical
shOuld give you reasonable re
sults. However. finding an omni
directional horizontal antenna
poses some problems. Two an
tennas which work best in this
situation are the " Big Wheel" and
the " Eggbeater."

The Big Wheel looks like a
three-leaf clover with each leaf
a V. -wavelength element. It has a
very good omnidirectiona l pattern
and can be easily stacked lor
more gain . Olde Antenna l ab
makes these, and Allied Appli-

San Diego repeater nearly 200
miles away.

Mobile ope rations provide a
great way to meet the locals
during long trips. On a trip from
Cal ifornia to Ohio, I made over 80
two-way ATV contacts in eight
states.

m
SF-EEC
Llt-11T

14 7 .45

bile station quiCkly, without using
high-gain antennas and expen
stve naronne coax .

My mobile station consists of a
1 watt transmitter, a 100 watt am
pli fier, slightly modified BrN TV,
video 10, TV camera on the dash
board , and a V.-wave mag-mount
on the roof (I use a 2-element quad
in horizon tally polarized areas) . In
the flatlands this setup will usually
gi....e me a 20-30 mile range.

II's great fun to roll into a distant
ATVer's driveway lor that undeni
ably snow-free picture. This is
usually good for an excited " Wow,
the band's really up!" from the un
suspecting victim-until he recog
nizes the front 01 his house. II
you ' re luck y enough to have
mountains nearby, you can cash
in on some real OX. A mobile sta
tion at 5000 feet should outper
form a monster antenna array at
sea level. While visi ting Santa
Barbara, I was able to set up a
small beam on a tripod at a scenic
overlook at 3000 feet This netted
me a nearly snow-free picture on
1277,25 MHz from the WA6VLF

•

Ham Television

Number 32 on your Feedbeck uortl

Photo B. When operating mobile TV. . . keep your eyes on the road!

WBBELK

MobilefPortable ATV

A mobi le station can really add
a new dimension to ATV opera
tions. Ern ie WB6BAP got me in
terested in this mode during the
mid 70s. It was quite a thrill to ride
along with Ernie on the Pasadena
freeway while sitting comfortably
at home in front of my TV set . You
can assemble a reasonable mo-

have his 16-foot ATV kite on dis-
p lay. This ki te , shown in the
February ATV column, was inad
vertently printed upside down .
Jon's call is WM8W, not M8WM ,
although many locals have been
mistakenly using this inverted call
on 2 meters lately.

Satu rday evening at the Ra
mada Inn North there will be an
ATV meeting with several speak
ers, and Spec-Com will sponsor
some presentations,

Bill Brown WBBELK
12536TR n
Findlay OH 45840

ATV Dayton
Hamvention Activities

This year's Dayton Hamvention
promises plenty of ATV-related
activities. When you arrive in the
Dayton area, you can monitor the
local action on 147.45 or 144.34
MHz. Portable ATV sranons from
all over the country attend, with
some very interesting mobile-to
mobile and even motel room-to
ro om portable contac ts (Earl
KS8J genera lly request s the
highest room at his motel). Bring
your portable ATV recer....er and
watch the fun at the hamvennon.
A trip through the parking lot can
net you some enjoyable contacts
from RVs and vens. look fo r
K3ZKO's well-equipped mobile ,
and for KB2CXM in the Buffalo
group's RV.

The local W8BI ATV repeater
has good coverage in the ham
....enuon area with input on 439.25
and output on 426.25 MHz. The
repeater is vertrceuv polarized,
but most of the loca l simplex activ
ity is hor izonta l. From the ex
hibitors' area , you should be able
to see se....eral ATV signals from
the AEA, PC Electronics , and Wy
man Research booths. In the flea
market , be on the lookout for Ihe
telltale sign of an y ham carrying a
TV camera with whip antenna at
tached . You no longer have to de
scribe that great piece of " bargain
junk " to your friends on your
HT . . . just show it to the m on their
TV. It won't be long till the " Hand
e-tcckre" is a reality .

The Friday night ATV Party will
be at the Best West ern Motel
(formerly Travelodge) on 3636 N.
Dixie Hwy., hosted by the Western
Washington ATV Society and Am
ateur TVOuarterly (ATVO). Chuck
W7SRZ will present the winners of
tne video tape contest Several
talks and video tape presenta
tions are scheduled, as well as a
home-brew contest.

During the hamvention, Tom
W60RG will present tne ATV Fo
rum on Saturday afternoon at one
of the conference rooms in the
O'Hare arena. Several speakers
are scheduled to co....er getting
started on ATV and the latest bal
loon flight results. Jon WM8W will
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" You no longer have to describe
that great piece of 'bargain junk'
to your friends on your HT . . . just

show it to them on their TV. ..

ance & Radio sells tnem (4253
S. Broadway , Eng lewood CO
80110) . They ca ll it the Mini
Wheel, and it's available in kit
form or assembled. The Eggbeat
er, available Irom AEA,consists 01
two loops at right angles attached
10 a powerfu l magnetic mount.

I' ve used a z-eiement quad with
great success during my mobile
trips It gives me a 6 dB advantage
over the whip antenna, but I need
a large park ing lot in order to ro
ta le i ll Severa l ent e rpris ing
ATVers have used large beam an
tennas . Ron K3ZKO mounted a
beam 6 feet above his van. This
works well. but a close encounter
with a low hanging tree limb can
be a def in it e problem . Henry
KB9FO has solved the potarua
non problem with a zo-etement
ci rc ular beam mounled on his
side-view mirror bracket . This is
one tough mirror mount , but it has
survi ved 96,000 miles, and it has
been wind-Iested 10 100 mph.

Frank WB9KCC has found the
best compromise. He 's actually
devised a way 01quickly mounting
a sm a l l b eam a nd a U- l00
ROTOR on his car roof. Using a
water pipe coupling attached 10
the end of the beam, he can easily

flip the polarity. He even has a
Radio Shack Fluxgate compass
attached to Ihe beam to give him
Irue beam headings regardless of
Ihe car's position. II you Iry this,
just remember to use a beam no
longer than half the width of your
car, or your antenna may end up
attached to a passing t e-wneerer.

Portable TV Sets

Many inexpensive portable TV
sets wilt acweuv receive 70cm
ATV sig nals with little or no modifi
ca tion . These are usua lly the
slide-rule luning Iype. ATV opera
tion is generally below UHF chan
nel 14. If they don' l quite lune
down to tne ATV band, usually
you ca n modify them by adjusting
an Inte mal limit potent iometer.
Check Ihe UH F tuner 's luning
voltage. If it stays above 0 volts

when tuned below channel 14, a
resistor or pot is probably limiting
Ihe low-end range. Shorting out
this resistor or tweaking the ap
propriate pot may bring it into
range.

When searc hing for bargain
TVs I like to drive up close 10 the
store and turn on my mobile TV

transmttter. Then I look for Ihe TV
sets that receive the signa1. This is
usually good for a bewildered look
from me salesman when he sees
his storefront on the TV. Radio
Shack sells two-color CCD pocket
TV sets which nol only tune the
co mp lete 70c m ham TV band
without modificat ion, but which
are also very sensitive (Pockel
vision model 22 or 23).

II'S usually a good idea to run
coal' out from the UHF tuner to a
BNC connector to bypass the 300-

ohm balun network on TVs wilh
twin-lead UHF connections. On
most TVs a good preamp will help.
An e xc euent and Inexpens ive
GaAsFET preamp kit is available
from Hamtronics (model lNW
432). A good preamp is also rec
om me nde d for tho se o f you
attempting 10 view ATV on cable
ready TVs or VCRs (cable channel
58, 59 or 60).

Rules 01 the Road

One thing 10 remember when
operal ing mobil e TV ... " Keep
your eyes on the ROAD! " Have a
friend drive while you operate the
TV station from the passenger
seat . Some states have laws re
quiring thai a portable TV screen
not be visible 10 the driver.

If you 're traveling alone, trans
mitting from the car is perfectly all
right, but try to pun over lor the
receiving end .

In order to make successful mo
bi le contacts. it's important to find
out where each local group hangs
out. For your mobile viewing plea
sure, drop me an SASE with your
travel plans and I'U provide a sort
o f road serv ice for Amat eur
T V ... AAA-AT V? K eep ' em
rolling and stay tuned . HI

SURVIVES 100,000 FT. FALL
KPAS 1 WATT ATV XMTR ON 434 MHZ WORKEO
PERFECTLY IN W BBELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNIN G EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MilES.

SG-230

SMARTUNER
Hf S5B ANTE NN A COUPLER

FAST· L"'ITEUIGENT · ACC1JRATE
Of'EllATES WITH ASY HF SS B TRA NSCEIVER

CIRCLE 387 ON RUoER SERI/ ICE CARD
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$555.00
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TVC·4G
RECV
CONY.

$89

Tom (W60RG)
Maryann (WB6YSSj

TX70·1
XMTR
$259

TH E ATV TWINS
Ham s , Call or Write for our latest catalog of ATV gear!
Transmitters sold only toTech or higher licensed ama teurs
varilied in latest Callbook or copy of new license. 5189

KPA5-E board $1 69
Shouldn't your ATV transmitter be as rel iable? Weather
you want to put one in a balloo n, RIC model, Robot, use
as portable ATV xmtr, or get one in our ready to go
TX70-1 for the shack, with P.C. Electronics you see the
best! Companion rece iving downconverter board TVe
2G $49, or ready to go in a cabinet - TVC-4G $89.

(818) 447~4565 m-I Bam-5:30pm pst. VISa, MasterCard

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006
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You've earned your
Ham ticket.

1I0w What?
Now you' re ready to get on the

air but you're not sure about how
to actually install that antenna ; or
how to solder a PL-259 connector ;
or how to properly ground your
sta t ion; or identify unknown tran
sistor leads; etc

Here's the perfect companion
for explor ing the more practical
aspects of the wor ld's greatest
hobby.
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ThiS book doesn 't stop at the m
termecete level however; you ' ll tmd han
dy hints no matter ho w long you 've been
licensed, and unlike other publications you
won 't need a PhD m engmeenng to
un der stand the material.

It's a money-sever too - you can make
your own 5amp 12VDC power supply at
1f3 the cost , as shown In tt us handbook ,
from parts you may have on hand ,

In tact . once you own and start us'ng ttns
Handbook you 'll wonder why " somebody"
didn't publish It sooner! And the sooner
you send tOr u. the sooner yOu'lI be en
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Rad IO . .. , Send 59 95 (plus 51 00 ship
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eNolse Analysis Program S9.75
eCap.chor ne.lgn Program SI.75

TO ORDER-SenclChKk or ~IO pia
SI.50 5&11 per Iwm (n ttpl magazllW)
Texe nsldents.del 7.5.. sales tn, TO;

FRA.xKLIS·B..3.LE PVBLlSIlERS
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Number 33 on you' Fe.cI~e.rd

A Simple Multiband
HF Vertical Antenna

Low profile, high performance, inexpensive vertical.
by Allen C. Ward KA5N

S unspots are back , we have the WARC
bands. and multiband vert ical antennas

are monsters of complexity . All true state
ments? I thought so until until I stole several
different designs (called research) and put
lhem together to get a simple, cheap. and best
of all , great working multiband vertical an
tenna .

Why a vertical? Vertical antennas have a
very small footprin t, a very important consid
eration for the c ity dweller. Vertical antennas
also squi rt a lot of signal at low radiation
angles . and that means good OX! Most multi
band vertical antennas use traps and have the
advantage of working on several bands with a
single coax feed . Unfo rtunately , all traps
have some loss, no mailer how well designed.
And manufactured muhiband trap vertical
antennas tend to be e xpensive as well as com
plicated.

Open Wire, Tuners. and Radials

A vertical should be at least a quarter-wave
at the lowest frequency . Without going heavi
ly into theory, the gain of vertica l antennas
generally increases with length . A half-wave
antenna has higher ga in than a quarte r-wave
antenna . vertical antennas, no matter how
complicated , are basically just lengths of al u
minum tubing stuck together. Therefore . if
we can manage to get RF into it, a quarter
wave o f tubing at 10 MHz should provide
operation from 10 MHz to 30 MHz, with the
gain increasing as the frequency increases .

There are ma ny e xamples of horizontal,
muhiband antennas (G5RV_for e xample) fed
with a matching device such as a transmatch
or antenna tuner. Most of these designs re
quire balanced open wire feeders for proper
operation. Open wire feedli res have to be
supported or ca refully placed to avoid prox 
imity to conduct ive objects , and they may
perform poorly in rainy or icy conditions .

In the March 1987 QST (Hinis and Kinks)
" A Simple. Muhiband Vertical Antenna. "
by James G. COOle WB6AAM . the author
gave a few examples o f vertical antennas ,
successful on se veral bands, that used open
wire and an antenna tuner . In " This Antenna
Is Too Good To Be True. " by J .W. Spencer

W4HOX in the Febru ary 1984 issue of 73 ,
the author described a multiband horizontal
antenna which used paralleled coax as tuned
feeder s. Thi s type of feedline is immune to
effect s from nearby conducto rs and can go
right into the shack without special precau-

" The paralleled
coax feed is the
unique part of
this antenna."

Connections should be soldered and protect
edfrom the weather with tape or silastic com
pound.

tions. How would this type of feed work with
a vertical?

It wo rks great!
The antenna I came up with requi res radials

and should be elevated above ground (height
not critica l). The length of the vertical ele
ment and the radials shou ld be the same. The
rad ia ls should be insulated from actual
ground or other conductors . The configura
tion is a groundplanc vertical at the quart er
wave frequ ency . The exact length of the ele
me nts is no! critica l. 16.5 feet gives excellent
20 through 10 meter operation , whereas 21 .5
feet gives good resu lts down to 30 meters.
Often the radials of groundplane antennas are
allowed to d roop to rai se the feedpoint
impedance . Since this antenna uses a tuner,
you don't need to do this. However, ifyou do
al low the radials to droop. it should no! cause
a problem .

Se lecti ng the Tubing

Tubing with O.04r to 0 .055 - wall thick
ness is available in six and eight foot lengths
at many hardware stores. Tubing with out
side diameters differing by I"~ telescope to
gether nicely if the larger d iameter tube is
split with a hacksaw for two or three inches
and the smalle r tube is telescoped into the
larger for four or five inches with the joint
secured by a stainless steel hose clamp.

It is a good idea to use some anti -oxidation
compound on the tubing. Thi s type of tubing
currently sells for $5-$10. depending on the
diameter and length. A little scrounging will
help in the cost department . I found some ~ 

diame ter tubing almost seven feet long , sold
as po les to hold up sagging clotheslines. for
less than $2 each.

The aluminum poles used to hold up show
er curtains, I - in diameter and 6 feet long ,
sell for about 53.50 (not the anodized decora
tive ones, please!) . Tubing (usually Iz-foot
lengths) is also available from wholesale sup
ply houses . The problem is finding a supply
house which will se ll in small quantit ies.
Your employer may allow you to make pur
chases through his purchasing department .
Discarded CB base antennas and wind-dam
aged ham antennas are also good sources of
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" .50
$1&-S35

50-$10

$3

$1.50

$0-$80

Price

-
wire (radials)

hose clamps

enti-oxtoancn compound

rorar Cost

Parts List
Quanlity ttem

18-241aet aluminum tubing
(depending on scrounging ability
and tubing diameler)

3 ieoce insulators

70-100 leel

l00leet

3,

Allen C. Ward KA5N. 9703 Oehillrt.'t! Drive , Austill
IT 78753. A ham since 1954, KA5N has "pried i1l
etecirontcs as repairman. It!l'hni iUJn, rngiflt!t!r,
and instructor,

walt or the I kilowatt unit , buy it! Works
great with this antenna . These units are con
servative ly ra ted and they don' t use or re
quire a ferrite balun . Don'I be concerned thaI
they do not have bandswitch settings for the
WARe bands .

Try tuning on the nearest band sett ings,
both higher and lower than the desired band ,
and se lect the sett ings which give the best
match .

Of course , other antenna tune rs will also
work. Simply select the te rm inals and set
tings for balanced feedli ne. Jalso recommend
the new cross needle SW R meters , as they
make tun e-up quick and painless .

Having a no-tune transce iver, a mult iband
antenna, and a matching device , may seem a
step backwards . The tuning is fairly broad. so
you can make reasonable QSYs without re
tuning . The benefi ts are worth the trouble.
Solid sta te rigs will not put out maximum
power into a mismatch . The tuner attenuates
harmonic radiation and should lessen TVI
problems.

You will also note a great improvement in
received signal level when the antenna is
matched . Too.the tuner is inside the shack so
there won't be any trips into the cold or dark
to adjust fo r low SW R.

As Good 3.0; the Expensive,
Manufactured Verticals

If I had a choice , I would prefer stacked
monoband yagis at 125 feet for each band , but
fo r a cash outlay (with a bit of sc rounging) of
about $25 for a mu ltiband antenna , thi s one
can' t be beat! It 's easy to tune to a very low
SWR onallbands-30, 20, 17,15, 12,and 10
meters .

You can drape the fecdline here and there
without unwanted effects , and bring it into
the shack through a window .

It is omnidirect ional , which can be either
good or bad , depending on circumstances. It
is my opinion that it works about as we ll as
the most expens ive ma nufactured vert ical
mult iband antenna , and gives the satisfaction
of doing-it-yoursel f and saving money at the
same time.

A sl im vertica l rod has a minimum visual
impact . It stands wind very well and rain or
ice makes little difference in its performance.
Give it a t ry ! m
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Figure J. Construction details of the multi
band HF vertical. Note placement of the an
tentul tuner.

Figure 2. You need oll ly four radials 10 create
a good grounding system.

Operation Io'ith the Antenna Tuner

An antenna tuner (transrnarch] M UST be
used with th is antenna. If you can find an E .F.
Johnson Viking Matchbox, either the 275

CCJnstruclin~ the Radials

The radials are made of wire (of course,
they could a lso be made of aluminum tubing).
The exact type is not part icularly important
r used plastic insu lated 20 AWG stranded
copper wire because I happen to have a 1000
foot ro ll of it.

The radials should be connected at the feed
point . and s ince they ' re hot with RF. they
should have insu lators at the ends farthest
from the feedpoinl. The rad ia ls should be
equally spaced. if possible. Four radials are
plenty , and you may be able to get away with
us ing only two or three . Just be sure they arc
all the same length as the vert ical element.
This is a balanced antenna . so you don 't need
radials of d iffe rent lengths fo r each band .

There a re many ways of supporti ng the
vertical clement. I chose to use screw- in
fence insulators (bought at the hardwa re
store) mounted about a foot apart on a vert ica l
2 x oJ attached to my pat io cover. The tubing is
secured to the insu lators with gal vanized guy
wire .

The base of the antenna is 8 feet above
ground (quarter-wave at 10 mete rs) . The ra
d ials should be at lea..t high enough not to
garrot e passe rsby .

ChlKJ'>e the Ri~ht Coax

The paralleled coax feed is the unique part
of this antenna. The type of coa x is important ;
it sho uld be solid , d ielectr ic coax. DO NOT
USE FOAM DIEL ECTRIC COAX. T he
voltage ra t ing is not high enough, and it may
break down unde r high SWR cond itions.
RG-58 , RG -59. and RG -8 o r the ir equiva
lents a rc all suitable if they can withstand the
power level you' re usi ng. The fccdline is
const ru cted by para lleling two identical
lengths of coax. The shields a re connected
together at each end and grounded at the
transmatch , but left uncon nected and insulat
ed at the antenna end.

This makes a feedlinc of e ither 100 or 150
ohms impedance (depending on the type of
coax). One inner conductor is connected to
the vert ical element and the other is connect
ed to the radials . Most open wire fced line
(also called ladderline) is usually 450 or 600
ohms. The impedance d ifference doesn 't
cause any problems . One major difference is
that open wire feedline is lossless and there
fo re the SWR on it can be extremely high
without any degradat ion of radiation effec
tiveness . Pa ra lleled coax will have some loss
and should be as sho rt as possible . Loss int ro
d uced by a run of thirty fee t or so should not
be excessive-probably less than that of 3 or
oJ traps.

Of course , you can usc open wire lead if
. . Iyo u msrsr:
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tubing . You may abo find a luminum tubing
at scrap meta l dea lers or recycl ing centers.

Three six-foot lengths of tubing with over
lap will do for a 16.5 foot antenna. A 21.5
foot antenna w ill requ ire one eight-foo t
length and two six-footlengths. The diameter
of the lowest section should be at least *",
with each subsequent section III H smaller in
diameter.
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See on yourcomputer screen what 6 US,
Russian, and Japanese environmental
satellites see. Learn data acquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project. We manufacture and sell all the
equipment you need.

In business since 1956.
For complete details dial our electronic
bulletin board anytime.

300-2400 modem, 8bits, 1stop,
no parity: (718) 740-3911 .

Voice 8 AM-1 PM: (718) 468-2720.

I-....:.V;:a:;" uard Labs. Hollis, NY
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search capability along with auto
matic enlry of the date and time.
With Arres-z, the size of the log
files is limited only by available
disk space . Both products support
a contest mode that offers instant
dupe checking; Aries-2 lets the
user sort these logs by date, prefix
or country.

Both programs include sample
message hies, a demo-log and
printed User's Guide. They are
availab le on 5V. or 3Y.! inch disks
and run on IBM PCfXT/AT/PS-2s
or compatibles with at least 256K
memory. For Aries-2, the manu
facturer suggests a minimum of
640K memory and a hard disk
drive.

Aries-2 is priced at 590; Aries-l
is $65. Shipping and handling
charges are extra. For more infor
mat ion contact Ashton ITC. PO
Box 1067, Vestal NY 13851. (607)
748-9028. Or circle Reader Ser
vee No. 205.

antennas mounted at optimum
heights are ideal applications lor a
rotating tower made from these
components. In addition, the com
ponent design allows the rotating
base unit to be mounted at any
tower heigh t, minimizing the num
ber of guy wire bearings .

For in/ormation and prcee con
tact Rotating Tower Systems.
Inc., Box 44. Prosper TX 75078.
(214) 347-2560. Or circle Reader
Service Number 202.

••

••
1 /

1
•

•

/

ROTATING TOWER
SYSTEMS, INC.

Rotating Power Systems, Inc. ,
is now providing guy wire bear
ings and rotat ing base assemblies
designed especially for use with
the Rohn 25 tower sect ions and
companion rotors. The unique de
sign ot tnrs hardware provides ex
cept ional immunity to ice and
snow condit ion s without sacrt
ficing ease of installation or max i
mum serviCe life.

Rotating stacks of sma ll e r
monobanders , stacked tnban
ders, large VHF/UHF arrays, and

ASHTON ITC
Aries-2"', is a new multi·tasking

amateur radio program from
Ashton ITC. like the Aries·1"',
i t ties together multimode ter
minal units, computer-capable
transceivers. and a real-time l0g
ging function. Besides reading
data (frequency and mode) from
transceivers, Aries-2 adds com
puter contror of these units and
supports most rigs manufactured
by ICOM, Kenwood , Ten-Tee and
Vaesu. This control includes the
unique ability to do a timed log
Scan while optio nally recording
scanned TU input.

Both progra ms control AEA
PK·232 and Kantronics KAM ter
minal units with simple key press
es or mouse cliCks. Aries-2 will
allow any other smart (command
driven , RS·232 capable) ter
minal unit to be used along with
transceiver control.

The electronic logbook in both
p rograms featu res fa st data

PB-8S offers 12 volts, 800 mAh, 5
walt output.

You can charge the PB-7S with
a wall charger or the BC-10 or BC
11 desk charger, while the PB-as
requires either the BC-1 0 or the
BC-1 1. Both packs are four inches
high and will fit into the carrying
case designed for the PB-7. All
battery packs are manufactured
using computer-matched cells. In
cluded are overcharge, over tem
perature, short circui t protection,
and a one-year warranty.

The PB-7S and the PB-8S are
priced al $59 each. Cont act Pe
riphex, Inc.• 149 Palmer Road.
SouthbUry CT 06488. (800) 634
8132; in CT: (203) 264-3985. Or
circle Reader service No. 203.

Numbl't' ,.. on 'fourF~ eaf'd

NEW PRODUCTS

PRODUCT OF
THE MONTH

ALiNCO
ELECTRONICS, INC.
Alinco Electronics is now of

fering the OJ·160T (VHF) and
OJ -460T (U H F) h a nd- he ld
transceivers. Standard features
include simple operation, easy
to-read LCD. three methods 01
frequency selection. 5W output
when operated on 12V DC, and
a unique DTMF decod e/d isplay
feature. There are three scan
mod es , two selectab le scan
types, and 20 memory channels
plus one call channel. The DSO
(DTMF squelch) function pro
vides three types 0 1 pag ing,
compatible with other manutac
turers' units. These Alinco hand
helds also oller many other use
fulleatu res.

The suggested retai l prc e is
$400. For more information con

tact Alinco Electronics, Inc., 20705 S. Western Ave., Suite 104.
Torrance CA 90507 . Tef. (213) 618-8616, FAX: (213) 618-8758.
orcrrcre Reader Service No. 201.

Compiled by Hope cuirter

PERIPHEX, INC.
Periphex, Inc. has introduced

two new super packs for Kenwood
radios, with a 33% higher capact
ty than the original Kenwood prod
ucts. The PB-7S offers 7.2 vol ts,
1400 mAh. 2.5 walt output. The

Some of the difficulties plagu
ing the LF/Vl F spect rum are
noise eli mination and suppres
sion of unwanted adjacent signal
interference. The ANB-1089 pro
cessor is a continuously tunable
balanced preamplifier providing
20 dB of gain from 10 to 450 kHz.
The preamplifier is swnchaore to
allow the user the choice of a flat
response or amplified output lor

CURRY use with a loop or other low gain
COMMUNICATIONS antenna. The highly selective ce-
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ramic filter 01 the preamplif ier al.
lows the user to adjust the lower or
upper passband response, euevr
ating the possibility of overload
from strong adjacent signals. This
feature also allows the user to
shift the IF to improve receiver
passband characteristics.

The ANB·1089 ' s automat ic
noise blanker can effectively re
move strong man-made noise and
improve static conditions any·
where with in the 10-450 kHz

preamplifier range . The effective
co mbi nati on of noise blanker,
passband filte r and preamplifier
used in the ANB·l089 can provide
a dramatic improvement in the
signal.-to-noise ratio , and will let
your receiver do what it was de
signed to do-receive!

The ANB· l089 sells for $92 .
Contact Curry Communications,
852 North Lima Street , Burbank
CA 91505. Or circle Reader Ser
vee No. 204.
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:~,Renaissance Development
t"..iBox 640 - Killen - AL - 35645-

,
THE BEST JUST GOT BETTERI
MomsManPlus· THE premier WorM Code
trainer now Ineorporates 0'l0lI$0:l support, impro
yed FamMWIth method, imprQve(j code 16acher,
an Ixpal"lded inlormlltlon base and many mote
n_leaturesl

~1IlIn Pilla will take the newcomer from
ground Ill'velIO exper11n record time! • i5 an Ideal
trainet tor the potential ham. MonoeMan PIu8 ..
g reat for Iicenged "-"- who want 10 upgrade - flO

~ to -.tie with eeee tape5 Of on the air Pf*>
lice wtlen you can UM lIllY and all oIlhe~~
featuree on ~1I4A Plus • a Irue random
Ch81acte1" geoefMOr, random WOl'd genettdOf,
ASCll lext file Cteale(Mnd, tJuI random caIl$lgos,
true random FCCNEC type t86t81hat k_p track of
yoor prog,ese 88 welt III a random, retdiadc on
the-air 0$0 sim ulator that sound, ju8t fike thti rMl
thing! Plu. many, many more options. ~
N.ru1 Plus even featureD CPU INDEPENDENT
TIMINQ ec that you don't have to wony aboul:
setting II: for )'OU'oompuler!

Unlike oIhef CN traioers,~Man Pkl* was
designed by a ON expert (N[;4:~ ¥.tw> koows-...t\al:
it takes togetlo that high~"):~'l%<;ieocy. Otner
traiJlef'S don't even come cl~, (Hundreda of
satisfied usenl can't be Wfongl) Yw can get l/or.
_MlItIPlua for $24.95 (plus $2.00 .111) PLUS
then.x! majorupdat. FREEl

IfYOO wanllD become alioenaed twn,upgrade, \Jf

lust entoY CN theo MotwIII4n Plus .. lor rou'
Giw ..... eaIl et l -aoo-525-7235 and ordef youR
today. Of 0I'd« from our 88S .II (205)757-1348
(3OO- 1G'200bBud · 24 hol.n). V..."..C IICCepted

•

EB

•

RECEIVER
137.5 MHz

•

CONVERTER
MMk 1691-137.5

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

1691-LY IN)

GAI N: 20dS
BOOM: 6'
$91.50

1691-LY (N)

• Covers all business channels from 30MHz to 512MHz
• Monitor : 2uV. trequency error di splay, scope deviation display
• Generator: Calibrated output up to lOmV, Sinad display
• Built-in lOne Generalor
• Full Ouple:c Capability

=";l~~; $2450.00
FOB · BATESBURG, SC

SERVICE MONITOR
MEASUREMENTS MODEL FM 110

WE ACCEPT ViS...., MASTEACARD & AMERICAN EXPRESS

AlE CORPORATION - MEASUREMENTS DIVISION
PO BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803)532-9256

PREAMP
MMg1691 I--L--:-:'c,....,,=~

MMg 1691 MMk 1691 ·137.5
GAIN: 13dB GAIN: 30dB TYPICAL
N.F.: 1.2d8 N.F.: 6.8dS MAXIMUM
12VOC @ 40ma 12VDC @1 50 ma
$250.00 $330.00

Send 75C (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord. MA
• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

S1 SPECTRUM INTERNATIONAL INC. (508) 263-2145

P.O. Box 10845. Concord. MA 01742. USA B =c

GOES 1691 MHz RECEPTION

COMPUTERIZE
YOUR SHACK

Conltol liP 10 e''''1 " ICI.al ' edl.... s!1TMl11_ I Iyf,_
yOll' M$--OOS mlc,ocom"".er! Da l. Com. Inc. olfers a
lorlll GI IGIt.... , e l... 'd.... ' e pac kaCa ' l ha t Inlerlaca
...Ith m.ny eurrenl Iynthllized ,Igl. T"". Include:

ICOM 73$. IC·761. IC·78 1. IC·R7000. 'C·RnA
Vallu T47. 751(l)(. 151(l )( 1I . 167, 9600
Kan...ood T5-440. T5-9-40 . T5-140, T5--680 . 711. 8U,
eeooc

Oataeom cOllldn" be .Im pler 10 Insta ll. T.........
doosn ·t need 10 know anythi<1C a_ M$--OOS-trIa
Inll.,I.'1on poovam _I It all' Alt.. IMtallatiOn. tria
...... ..".roe ~'....I .....Ift ......... .

T..... pac ....cu ••_ complala eonnol Gf theM nas
f,om I'" keybo.rd . a"" mora' D.tacom ..,da:

· Sca n f..nellon. edded 10 ,..,10. 1".1 don't
allG'" thll f,om th e f,onl panal.
. F,aquency . nd ...oel.tad 'nlo ma mo,y IImltld
only by dllll ltOrlCI .
· h b..,., Ic,..n "'IP'.y of .11 01 troe c hanne ls
lI....d In mamory. aiOnl ....Ift a 1..11 oaserlp liOn 01
. ach. lne ludl.,.:

_ m0d40 (L5 11. U58. FM. • 'c.)
_ICht chaoacl"a~ dn.crlptlon
_llnal _ .. lClt"

· contlnuouSly .arlable se.n delay I.om 100
mllllMConds up
-a lu.l-le.l..r'" IoW n, ..l lllly

OATACOM 1\/ _ ....pp~C.......... _!NtuNI
AVAIUSLE FOIl ISM PC. xt .AT. B0386 2 56~ RAM

PIlOGRAlIl WITH INITIAl. LIBRARIES 129,95
1lS-2J2 TOTTL INTERFACEONLY I'IEEOED IFDON'THAVE

MA'lUFACTURERS INTERFaCE!
UTElI""" I"TEIlF4CE AlLOWS (RADIO!> 129.9$
..TER"",- PC INTERF4CE WI1 S£R1Al. .. IIlADlO I'OIIT 12995
SPECTl!LIIl l w..LYlEIl MOOLU lCAU FOIl PIllC£)
C(I,Ill\£T[ SYSTE MS N:l.. Rll:*l ...TEAFAO:. COMPUTEfi.

AV-lUl!U lCAU FOIl~

DATACOM, INT•
BOX5205

HOLLYWOOD, FL 33083
(800) 780-9 505 FAX(305)987- 4026

CiRClE 141 ON READER SERVICE CARD

K_2A TUBE KIT
tw>1l_ ". I _ H_ $l~S.OO

32$- TUBE KIT
"'" 11_ " P.' $12S.00
1S5- TUBE KIT .. $ 95,00
4ClC 2SOe II'( ~lA I.. $ 9$.00
4ClC300A IPi NlA I ... $14S.00
6JB6A,6KVGA,6KM6 $15.SO
6l06, 6K06, 6JS6C $16 ,50
6lB6, 6MJ6, 12J96 $l1.SG
12BY1A $10.50

NEW COLLINS PARTS
WIly sen_ 10< • cheap copy .....n you can~ an priqina! 1

• U M '" I • _ _ . _ ..... . ......".1 . _ , . _ .... ""'.. _ _

l'$$:IIK. ~',~ ..-. 155-1<'. _ ' , loOl..,.~ '_' .I'''-2--1''k
" 2B-<I.'S--- "'; 011-'. ozs., . t'$, '11"·1, "",., -PO ; "'·_I_or-~'."S-,_I ' M, '_"1b'~2O; _ _ . ,.,,:110, "_""" . . ...1-:
"1'5, I ' ''' 'O' '~ '' " ..." _" 10. .....·2· IS, " p", . 'fE·, _130, R·"""",
1oSG-, • •,.. '11"" ,2 " ' -". 01"".' '''_' ''', _.,.><A.,..._........... -=., _''', '''D·' _'01, ""., _"'"
. • _ u __ .... . ,a. _ . ' to__."" .. _G<lr '

2711 , .' .1> _ _ .._ '.. ..
._ .... .,... 101',-. __ ,.... "''''~ ..__ D Ol
. c::.r- II _ = ..~" _ 1 ..__ .... . '
· er,... IfO I • • 01• ....,.. _ '__ · 14
. .- ~"", .. 110-"-""" "'01. _ _ . _ 110 ",,_ I'll-_e-_ ..__.. .....-
.",_" _ :>. , ,__ ' -.-. " "
• ,~ .... _ , .. _ _ YCt.OI 0Cl0CIi ...
• _ _ -. «ftCW , .os • _ ....
~""'..~--"'· '_ ·' '''' '''I _· .~· 51n I• "" . ' . >s-oo (1<-" " ) III " _ _ 100 11U-1 ... 0I
'001O-. _ · AC" __ "' _ _ ,"" '_I 'O>S- , ,,· ,_, ,76-,_ '" "'-.,,:125 1-520; .,.." " ... 1'"·3 "'''''I-l3l

' l<WloI-lOIO " "'.110 "" _ , . ," _ AI~" f _ , '
0-0-""'" __ ""'" __. _ ' '''''

· SW-3" l"" _ UO, PO , OC' _ . "• . _ _ OC...... R50

• ' 1· , '.. ' ",", I' ..
_couM l_ "' OO _. I"'.. l'$A.., O>S-' ."" , 151-:>. __

>$$-le. _ ......... , . »OC-' .""le-" _ _

---.- _.._ ,. .
_ ooo.c- ... _.. __ ..__ ......._=- e-. _ e-.ooo _'_-- "'"--._C" . LOO ..... _ , ... _ _ ....~O .. ........ ,"P.)

NEW TUeE SPECIALS ,
3-500Z <l0¥C:I $1~ 1"1"" 1$105
3-100DZ <l0¥C:I .~.~~••._~.~. PSG
3CX25OOA3 I 1161 <I!WlCI.~. $700
3ClC25OOF3 (loMel "'H'H~' " $995
3ClCll),OOOA3 IE""":) ........ $1500
~·4llOA IE",,",,) $189 I"""" I $ 169
~ClC l 000A II'( NTA ) $ -499
512 11 lC£l~ $ is IPI""I $ 68
IllA l"f"'AI $15 _ us£, $ 22
61<16e ,I'("', ) $1$ ""'.. . .... $ 38
P\.1n II29SA (I-e ._~ $99$

IJJS JONES STREET

O!tl-tH-t , .\'E " / Ill

402·346-4750
FItX: 402·346·2939

.,.
_ _ "wa JW 02Y-- ..""...." ,W ~ , I'

.,..-

$75 each

'.,. i"""-'~~~
;~ SURPLUS SALES OF NEBRASKA
.... _ fiRE THE HAIfD TO FINO PARTS ARE FOUND tlND ON HAND

TOROID CORES

PACKET RADIO
ALL PURPOSE TERMINALS

DCN'O TO( .... "CUI "'C" 00II _ ' MIllCI _ N YOU~
CIll;llCAlE CUI IIQO .",. _ ... ,. .. _ _ ..._ ...__ _ _"' Coo $ ..---_._..-

"""'CH"' MAGNET WIRE ==i-iii7,;""'iiii~=-"""'.....--------'--'-"i
15KV • 22O'e-- ..._.-

OI' ""," ___....__..",,-- _.._.-_.. ."' - -_ ...... -'=_=Ii=_ _• .hO<Ue-._-. _ Wl.._e.- -. _
__ _ _ _ ........ 0..- ... _ _ ._._.

DUST COVERS
BY COVER CRAFT'

= Late- MIM:tloII In ••_ .... _"_r9__ =
_ _ :I. -.111 " .K .'. 5''' '
0..... .... "-. ""' - , - , .... u . .,.,- ...JL,;"'""'c;.,,,,;i,;cc::::O':==- - - - - - -1_ . "-, IlOllIlS " 00<100

All lor one low price...... 8.95 ea

_' • • 11...

.. awo :»I

' 21.... =
,. awo .,..
' Ilwa ., y

" ' '''G,''''
10 ' '''0 1m

__.... ,..." 000u<I ' ....... _ ,_ ,_,- .
"$I "'I,.... .... T 1<l T..... .. ,..... •
' '' ''' . no", · T I - Tao-I TUl-2B •
; ",.. • ' IMI' 1_ 10 T.... .. T:lOO-. •
".. ... T>H 30 T... " 10 ' ao-II .. noo-" •
""" 11"' .. TIIO-N.'" Ttl1·' 1 00 T_. ..
' -''' . n1,l]' Tu- "5>.. U I ,_.. 02
' . 2 • ,,4-2 • • ..... 110 nlO-2 n

ClItCLE 11 ON REAOER HRVICE CARO
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Uncle Wayne's Bookshelf "
Aw right , a 'ready! NOW, the popular electronics and amateur radio books you 've ~
been hounding poor old Uncle Wayne for are here! Now you can build up your .L J "
hamshack library with these soft -coverfavorites . . . ,.r-?'1 '

ARRL BOOKS
10V0'l0 · 1t90 NorIh......... ........
(j,.. ""e< SOO.OCO 1>en><Xl '"
.""',..." ,n .11 .oonl ~ roOl
Ame"•• Oi.o. calls. " , ,
add.... iofo, m",;on $Uf.

OK6J • Commodor. , .
Troublnllooting &
R~Gukke

., ....c.llrn~
n IX boot. ...,11 pid< )"" >lCp
"'1' ,tm..,,,, , """"",..,,..
mok,os >lmpl p.". I" )'0
Comm"",,,. 1>4 $19.

OICIIO · M"let'Handbook
of 1001 CI,eull. _
Solld·Sllla Edit ion

., ",JItItoU It'dR., .o....;,w" lh ~

......... ~ , "" """"' .
~ >ll ...
.eordiI for Co
pIotd~ "I'dII<d. 1lIt to". i> II>
""Jhly ind....ed and 011 I(l(l l ,
....i.. . '" .learl y ill .... ,..<1II . 4
pag", $19.5(I ."n ...'

05003 - Flnt Book ol
Moct.m E1I<:lronlclt F"n
P rojIcIl

F.J#H" ,t.. s.I...
WoI.,. lor a .. . ~ 10 ha"" fo
,......._ ~"'" _ioI:oI " 1"''''
.........~ """"'~_11l at , ..

Ii",.~ TIl,. ,,",qut """'p< 'u
,·h,...k,full of pmjo<c" . ..·ill .he
you t-.", $ I ~.

OjC 16 · C' ''-'128 Progr.m.
for "mlllU' Rldlo •
ElIclf'Ohlq; by / . "',. C.

T"" .1...." _)" ' . ,.
................. , OJOClIto:hllOa.
.. ,II ...,., "'" to>k""""*<l pr
I ....... I..................., and .Ie
'ron"" i" ,h .. _ . $ l ". ~

-.-.::::-

..r~ 1

Ill01 I
I~~ I

~H14 • R8d1o Hlndbook ,
23f'd Edition

M·iIlOut/, Orr M-6.'

no.. "'.ok .. f,lltd ...... l\.IO ""'
of...-..ylhnls ~"" .MItd ... ko
....... nd>o .......-.ucll1OO. ...

" ,II RC\oa ,nd<p<h_y ~ ACII
fuodamtmal• • SSII _ . •
plif..... "'....., ",pp1.., mo

$29.50 hard .o.~, '"

02C30 • TI>I CommodOt.
Hl m' . Complnlon

., /". &tJ>IH IifEI
lllO...,...of_N1I1>f<>rmsl_ ..
",,10<1:,"1 I C.........Jotc .<W,."...,
I... 1lIt hIon "*~ .......... 10 find
'f'C'C",liz<d ....,•• ,"" Corn·

.............- pad~' """'i"". and

........' $' .~

OI[)&O - OX Power:
E"lCIiY1TK~tor

Aldlo AmlllUrs
6, hr<~' B, r-JI- A511.~

2St> ""[(t> .10 ,II.",..~. " .5(1

ARo&n • L_ Band OXi"ll
H_ 10 mtC1 , .........1.....,... of ,""
d,fle ...", fumaof 1<10. MO. _ all
....... 1"', 1 0

' _ IIb rl~,.....
.-. "'fill - ".,.....
'" ....'"1.... $lUll
AR20JO · Yov' Gltew.y 10

PltCkei R.dlo 2nd Ed llion
Fill.d "~,I," i"f",m" ,io" fOf . 11 . ""'
"'u". T.II, .'.,ylh'OR y"" ooed '0
k"".. "b<>u' ,hi. popular ne"
"",010: _ "' ......no.!. "'1"'9'
......."" _. Mlol......-. . $12.•

AIt21~ · FCC""II Book
18.h Idl

n.... , ... E.hl_ " 01...... SO",
f.tl<1. The ""onal c""","" ," ,...
tn"" 01,... to.'" .re • ""',.... up·
H'..... 0".' t.... pre.·,oo, ed ,'O"' A
mu,1 r", .'.'y .,:Ii •• ,adio ama·
le'" $9 .00

AR2171 . Hinls .ndKinil.
F.... "'" ......n to"",, '''ok) prot>
...... Ideao for ......,.. IIP)""''''''
I<W cornfon.blo and .I'f'..._ Op<f'

...... l.C.oe

AR210l • SII.l1d. Anlholofy
11<t I.."" inf,,",,,,,,,,,, "" OSC" R.
'I 'nw" Mh 11. . ..·,11 .. t.... RS ..,01 ·
io"". I"fom',,,,,,, ,,,, tho "'" ,0( d'M'
"al mudc" ".d ,ol••n'"oO•• ,
RUDAK, m""'''''m.... '<f, .nd
......... $5••

AR'. .... . Slllllit.
h pet i<'r>t"11fI H...cIbOOk

L,., '"'" ""'..' IX.."", ,lit A ·
lnI. Rldiu Op<, , ,,, k ...
'" oo,k. to common '" 'h,nUSh
OSCAR..,dh,,,,, $10.00

AICH'I~ • SplC. Alman.e
~, ,t~lho~.• It,C. nio Alld'A'

f.'''_d, ....,. I>ont. Cape ,...
I>,••'hllk,nl , ~ DC r,.....
_~.l .-:l ..
,t_ Rad>o _h.... F aI·

"""" on)""" y"" ...po to
k""" about ........ '''P 10 1lIt ......
_I POl"' $ZO.OO

~A% • En,...p Ant.......
lor R8d1o Lllle net'S .""
Ha ms 6,f M .,tlnI M. Stlfl

Ljk. to I••", t-., '0 co"-<I",", I" ·
<O>l • . ..,y .I<l-¢ , .Olen....' t:.n ..
"P "nt~"........ ,lI holp ~"". $I '.~

O.lS1 1 • Shortwl" Reeel. . ...
P.,t."" P,..." t

U d..., 1-""1/. (hi. """"
Cone;'" polo 10 2UI -<- >hun .....

10000000 . ' 990 tntlmltlonll 1'CC<1V<n .......11l......... ;" ""' ....
e.tltlool 2Il)....,G,vn. ke)- ...

u... SUJ ,O'.II .....--.t radio _ ·h _I ,...-fOld' .
...." '" "'" ' ... ""'!>Ok ~onh d, ~· "",,, l) p<. pnf"",,,,~.

AmtllCa C cn. S"...'" Amcnca . fit h goo;! .01 ""'. """",,,
F.u"'l't . Af' in, ,t"" .M 'he "" ""..ttl,. T BI"" Il""k"f
p.... 'r".. "'•• lo,do" •• " f H. " . ,i ,t-.",,, ",'o ,llIl", • • Ioc. 19M 7. lU4
.ndtht U,S. p<"" ""un'l $30.0<1 f'I~'" 8\\,1 1. 56.'*5

15Al.12 • ScwxIWf...cl
S'-lw.... An._ Book

., &>It&t>...
Whc1 ..., y".. hlIve d iffi....I '~ c.ku·
l .. ;n, ",,, Id time 'lIfO<, , ,,."" " y '
iOMto f.~u ,. ou l ' lIoh. ",. ""'Ma·
hen,. and melOl "'nd. thIS boo/;

..·,11 ""..010""' ........... $U.~

"'R~07.1 · NovlceAnte"".
Not. book

~o. ,,·o. ", II 10"'". amofl~ 01""
,hin$" t-.", .0'''",,"' '>pc,.te.•nd
.....1S"'.,", I""" .ff...."'·"..."
for ........ ~nd ..... ·d,""~ """.
_lIICM_ $11.11

AR{l411 • AAAL Rl9Ntet'
Di<K1OfY lNt-It90

Th"e<J""'" ,,14'l Ia,!l'"' and '0,
du<lc, ove, 17~ he,..., .... co,.rio,
f,.~.. ro:i., from II MH I 1021
G il,. 1',.. ' 11 . 1", lind "".' 13..10)
',,~.Iar '~p<"c, Ii";n~••nd ."'..
220)d'J'pr:-", $5 .00

AR20Ol.\ • Compll1. OX ·...
2nd Ed . ., ....Uri" InA.\/
y,.·n .... _ to t.- DX_

""... '0 ""'.t. "',d"o'l<1 QSL
caroh $1l.M1

fl9m2 • The Wortd H. ..... He!
Olflt'C1OfY 6J MiA. " 'dAo",.ii

~. .. _ ...ond <>I""," "'m', ov",

i'Il ~ 1 "'" ""IOf" Thi, "'."k ,nl" "
duc., ,"" >pr:<:i.I,n"''''''I'''m ,llIl",
.......,,,... and _. ~, n.nd
..""'~Y""'c&O, ". $,*.~ 1 _

OJD:"l • The llIu.trlled
DIe1lonItry til ElIClronIr:I
1· lh Ed . l 981)., It.'.'''.r.no..

aM ......~ C,i/l;h oco

0 ••, 4SO <kto, lal d" "·'0l".ndd,·
'f""". (he' 27 .0llOIe"''' "'" .d
d"",,,.·J ;0 ",SO p. ~. > . P,o"ill..
d ••• . h. itf. and ....~ . ,,, .,,n<l<,.

>land <k fin"'''.... ,1,0 . , ,--.lIt... diol:
'ionoo) f... 1lIt looI>b) "" .... prof...
>IOMI SU.~

ARRL Lioc.".. M. " u. t
IIq'M'" ..,,'" ,_ •• IN 1t,>rltI
..;~H.- tt...h<>for."" _ ..~_

""" throooJII "'" ,"'.....l~
1OC1aI iRRL L«rt fof.-J
........ 10. "'" Tcch""' _,h
E",. CIa»: y"" .. ~I 1', """"1
c",..h .um d."",,,, • , p' T.......
......·'·u'"'e 'e " . ,pI.na"on, "f
t"C ",."".1 '"... red alonf ..·',h
FCC q...."ioo puol. and '0'".'
~,.

AR:!J1~ • Teclxnioclan Clau
Lioc..... M.....II $6 .00

ARV8.\ · GenIrII C\Iu
LIc..... M....... $6.00

AROI(oh • Ado_Ill C\Iu
lioc.nse MI"".I $5 .00

AR!'91 0 Ext"Cll"
Llce"se Ms " uI I $S. I. I

ARUolIO . YIgIAnl."n.

CHili"
H.- ~'" publ........ ""..... of
.......It• .... ""J". n.. _na1
from ,,,",,, an",'" thio "pr.....-..l

............ "'~,>Ilc:d ..... "'P"f'kd b)
Dr La.._ , $I~.OO

IbM~ • S'-fw.~.

P'CIf>IlI" lon HI""boOlc
/Jy ( ;"'W /s<o~. IH.H K

sod r'llCoh," ,H XX
N. ..., ",vi,,-"<l <>IIliuo . C...,,,.,", up-
,o-Ih. min , nfo. m. hon and
c........ _ p )"" thn"Jh pro-

duci. )"'" ""'" p<opopI_ dIIo.
I~~. fI'OtI<,bock ".~

OIP04-l - •• P_e. Suppohn
lOt Yov' ElIc1ronioc PfOiIcl

b-, RoM.. /. r"" .." .~tI

Jontllh,,~ L ,lis ....,
w ,;n. " ., ,lie NN. Iovel. pc".'''1
fu' ,he ....s'n""' . The I ...... ' i,
8i••n ."".'In .Ioo.~"", .... ''''''''' to
.nd<f>Uflil,he .........,.. ••plai.....
thn>up:hwl "'" 1>0<>1. $ 15.95

IbPll6 • Peckll U...·•....-
., "fICA It"ff"n A4&1IT

0..., 'ltl d..,...... """"' "Itd_
tr". co n".cll"". for pop.. l ..
TNC•. t.ao"..";",, «'"'Pu"
.". A~.O"''''' ""1>- boll> t-.,..._
,,,·don,""u.l. Brond "" ' $9,95

COMOI
COM02
Co MO,l
CUMB4
COMO~

(11 1lft~ • TI>I B' lIlnner·.
H."dbool< 01Amlleur
R..:Iio- 2nd Edito n

~-' 0,,-, lA,",
c........... tllnw)· ..... "'"~Ke 'n ....
U') 'lo>-u_,,,and 10"' nd
,..,.. "'I, "'" for clio ..
_ " h ~.-en _
" """, , .
,"'" Ii a iprno .l.l.,
I"'lt"'•. ;,)1 ,11" 10".". $ H•.~

--,-
... ....- "
A:\ ATEl"R
RAIJIO

IBMOI
IBM02
IBMII.l
IBMI..
I BM~

lOM012 · MIpL~ ., R.....,t_.,C.,_ /~.

l ...-loodn I Preli, M"'9of 1lIt 1<1 -I-<t>Ior .so. , ~8 ·

I "!"'9of "'onIt A I 1 -<t>Ior .'0•• ~5 0

I G , \,,:10 Cbon of ,"" ........w I""".. JO• • 3~ '

I orId A'w. 1 -<t>Ior 20 patn S12.00

AR120! . Ant.,.....
Im~Ma«:hing

., lItilj rr4 .\'. C_
~'Cd _ .............
""f.,....." ·noio"' M,,.. conI-

.....""n"•• 1>0<* ""'''.''' 00 "><0'
Smil" Chon. ,n "'~""~ ,mf""looct
"""ehi"$ pmN~'n., $1~ .OO

AR2&72 • Tu". ln 11>1 World
with Ham R8d1o Kil lllh ed)

1I~~Ed.. 1OO ~,..,"""'.
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d it ions during these times, so be
sure to check them along with the
HF band s. III
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·Very Poor

April should provide
some highly unusual
OX conditions on the
HF bands, Be part icu
larly watchful between
the 3rd and the 10th,
when strong magnetic
fiel d d isturbances are
likely.

AI these times, it is
also possible to experi
ence other geophysical
and atmospheric ac-

severe nature . On the
days surrounding the
27t h , there may be
som e m i lder d istu r
bances, but ot herwise
the month s h o u l d.
provide some spectac
ular OX opportunities.

As a lways, be sure 10

m onitor WWV on 10
MHz or 15 MHz for their
propagation trends and
announcements of so
lar activity which, as we
all know, re tetes 10
ea rth magnetic fie ld
activ i ty - somet j m es
within a few mi nutes
and sometimes wi thin
a day or two, depend
ing on the kind 01d istur
ban c e s o bse rv e d .
Major flare s are ex -
am p les of such solar upset s.

The VHF and UHF band s are
also like ly 10 exhibit unusual con-

Number 35 on your FHdback cent

amour, enamour, inamorata, Mabel,
paramour, aunt, amicable, amigo,
amity, enemy, and inimical.

Or take the word " health." The
root is "kauo-," meaning " whole ,
uninjured ,of good omen," with relat 
ed words being: hale, whole , whole
some, Elo ise, ha i l, wassail, heal ,
holy, hallow, and Olga. Interesting?
You should try a few words. You can
get hooked on the habit ol looking up
roo ts of words. The trouble is, later
versions 01 the Ameriean Heritage
Dictl()nary have left out the appendix
of Incso.European roots, which have
been at least 95% 01my l un in using
thIS dICtiOnary. Now its not much dil
ferentlrom Webster' s or the others.
Too bad. If you can lind an eartier
version in a second-hand bookstore,
grabil.

.deK6MH••

How About It?

AH

Enjoyment

Some of you may have followed
the PBS series , " The Powe r of
Myth ," an in-depth interv iew of
Joseph Campbell done by David
Moyers. The one piece 01 advice I
remember most vivid ty from Camp
bell was " follow your b uss."

This has been coming up when I
think of ham rad io. I'd say it was
bliss, when I was a teenager gelling
my license, buildi ng a transmilter
and getting it on the air, hang ing
around Standard Radio in Dayton ,
going to narntests. talking to long·
skip stations on 10meters in the day·
time, with local rag-chews around
town at night, broken by occasional
wild short-skip openings. I'm really
cu r ious abou t ham rad io today,
who 's enjoying it, whe re and how?
When you first got into it, where was
the bliss for you? Where is it now?
Where do you think it will be tomor,
row? Where would you like it to be?
What's your fantasy for the ideal
state 01 enjoyability of ham radIO?
Have you been disappointed? Dis
tracted? lured away by other inter
ests? Have OSOS lost their zest, be
come too much alike? Have mess
occasional real connections on the

For years I have been allowing air become too lew and far between?
that il I were stranded on a desert Is it easier just to pick up a phone
island with only one book to choose and touch-tone a friend you want to
for company, I would select the book ta lk to in complete privacy, w ith
Icall the " AH" book. AH is my ecc-e- no ORM?
vialion for the American Heritage What would you like ham rad io to
Dictionary 01 the America n Len- be? I ask because right at this stage,
guage. It also signifies the " Ahs" you may be in a better position to
and " M as" I get from digging into bring it about than you realize. Rad io
the treasure-trove ollt'\d().European amateurs are an asset to society,
roots in the back of this book. For and theyare aforce. lfwereally get il
instance. for the word " amateur," togethe r-coherent , proud, sell-reg-
the AH book points us to the root ulating, curious , inoovative, v igor-
word " amma," where we find Latin ously self-l"especting, our glooal fel-
" amare, " to love, and "em-cos." Iowship could surface as one 01the
friend, with related words such as: gre atest fo rces for good on t his
amah, amative, amatory, emoretto. planet . iii
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When th is col umn sta rted in
the De cember '89 issue , down
at the ocnom of the page we started
an othe r th i ng c a l l ed " H o w
AbDUl ... " " How-abouts" are like
the Popular Science Or Popular Me
chanics sect ions I used to love when
I wasa kid. titled " I'd like to see . . . "
or some such. One " how·about" we
suggested was an instantaneous ra
dio direction f inder with parasitiC ele
ments thai are switched electroni
cally, whiCh will sample afld hold a
directiOnaJ reading on a station thaI
is on only a fract ion of a second, lor
instance , a kerc hunker, No re 
sponse yet , such as someone com
ing up with one thai works. a hooray
or boo lor the idea. or another idea
that's one-up on it.

Here's another one. maybe a little
closer to home, tho it's not lor hams
only: How about a wireless remole
TV control that has a programmab le
delay on the MUTE switch, so you
can zap your oorevone commer
cials and have the sound come on
again automatically when they are
over? Some years ago one 01 the
audio magazines had a clever circuit
that could tell voice from music, and
would let music only thru if you so
desired. Any ideas? If you wanted to
get reatly fancy, couldn't you digital,
Iy record the first few seconds of the
obnoxious item and have a circuit to
recognize it, with a look-up table lor
its length, and douse the sound for
thallenglh of l ime?

Another: Unisex Velc ro, I' ve want
ed this for puttmq together geomet
ric models. Coold be handy lots of
places where you don't want to both
er matching A & B types opposite
eacnomer.

Surely you readers 0 1 73 have
plenty of "bow-aoccts" you could
come upwith . So how about It? What
shotJld we offer as a reward besides
seeing your idea and your name in
print?
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Periormonce without compromise.
YAESU

For mroemeuon on these and 'raesu's full line
of products, cal l our l i terature desk toll-free at
I (800) 999-2070.

• Automatic Repeater
Shift (ARS) : Enables
selection of repeater
transmitter offse t
automatical ly when
tuned to a standa rd
repeater subband.

• Programmable
Scanning: Scans band,
band segment or

memories. Scan auto- resume
with car rier drop or afte r
5-second pause.

• Thning Steps: Operator
selectable steps in 5.10.12.5 .
20 and 25 KHz increments.

• CAT System Control:
Provides for external control
of VFO frequency, mode and
memory functions from
operator 's personal computer.

• Amber Backlit LCD Display:
Automatically controls the
brightness of the di splay back
lighting and pilot lamps.

• Tone Encod ing Microphone:
Choice of standard, or optional
high performance DTMF tone
encoding microphones.

• Digilal Voice System (DVS-l):
Optional sytem wh ich allows
loca l and remote digital voice
recording and playback .

• Frequency Range: 140-174
MHz on receive (144-148 MHz
TX -Modifiable for MARS
and CA P). Specifications
guaranteed on amateur bands
only.

• Power Output: 45 watts
output with selectable 5 watt
low power.

• CTCSS: Access any of the
37 standard CTCSS tone fre
quencies. plus 97.4 Hz can
be displayed . selected and
programmed into any memory
for tran smission.

• 19l\lemories : Each memory
stores either programmable
repeate r shift or independent
TX and RX frequencies.

• l-"req ue lK'YRan j;:e : J-W-1 7.f MHz on
2m (modifiable for MARS and CAP);
.f30-.fSO ~1Hz on 7Ocm. • Power
Output : 50 wans on zm: 40 watts on
70cm. Selectable 5 walls low power on

both bands. ' Full Duplex Cross Rand Operenom
• Dual Reeelve: 0 crcss Encodell>t-code:
• Remute Control Kit Included : • Amber Backlit
LCn lJisplay and cont rols with d immer switch.
020 Memories:' Dual Anten na I'orts :
• Progra mmable Scann inJt: · ~1H·15C8 Mic
standard: ~1 1I ·15D8 ~1 ic opt ional.

FT-4700RH
Dual Band VHF/UHF
Trunk Mountable
FM Transceiver

The compact , versatile
FT-212RH is a 45 wall . 2
meter mobi le that boasts
a lot more than just high
power. Inside its sturdy com
pact frame hides an impressive
array of performance feat ures
plus high reliability... like
18 general purpose memories;
one-touch call channel memory;

. .
two scanning range mernorres:
CTCSS on any of the 37
standard tone frequencies
may be programmed into any
memory channel. Choice of
standard. or optiona l, high
performance tone encodi ng
microphones. The FT~212RH

and its 35 watt UHF counterpart ,
the FT-71 2RH are packed with
state-of-the-art refinements. . .
power and more!

Frequency Synthesized
VHFIUHF FM
Transceiver

e' 1990 Yaesu USA. 17210 Edwards Road Cerritos. CA 90701 Specifications subject to change without notice.




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

