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A NEW ERA DAWNS
• Built-In AC Power Supply
• Built-In Automatic Antenna

Tuner
• SSB, CW, FM, AM, RTTY
• Direct Keyboard Entry
• 160-IOm/General Coverage

Receiver
• Passband Tuning plus IF Shift
• aSK up to 60 WPM

The Ic-7b1 ushers in an exciting
new era of amateur radio communica­
tions; an era filled with all the Dx'ing.
contesting, and multi-mode operating
p leasures of a fresh new sunspot cycle.
The innovative IC-761 includes all of
today's most desired features in a sin­
gle full-size cabinet. This is ham rad io
at its absolute best!

Work the World. The 1C-761 gives
you the comp etit ive edge with stand­
ard features including a built-in AC
power supply. automatic antenna tuner.
32 ful ly tunable memories. self-refer­
encing SWR bridge. conti nuously vari­
able RF out put power to 100 watts in
most modes. plus much. much more!

Superb Design , Uncompromlsed
Quality. A 105dB dynamic range re­
ce iver features high RF sensi tivity and
steep ski rted IF selectivity that cuts
QRM like a knife. A 100% duty cycle
transmitter includes a large heatstnk
and internal blower. The IC-761 trans­
ceiver is backed wit h a full one-year
warranty and ICOM's dedicated custom­
er service with four regional factory
service centers. Your operating en joy­
ment is guaranteed !

All Bands. All Modes Included.
Operates all HF bands. p lus it includes
general coverage recept ion from
100kHz to 30MHz. A top SSB, CW, FM.
AM. and RTfY performer!

Passband Tuning and IF Shift plus
tunab le IF notch provide maximum op­
erat ing flexibility on SSB. CWoand
RTTY modes. Additional features in­
clude multiple front panel filter selec­
ti on. RF speech processor. dual width
and adjustable-level noise blanker.
panel selectable low-noise RF preamp.
programmable scanning. and all -mode
squelch. The IC-76 1 is today's most
advanced and elaborate transceiver!

Direct Frequency Entry Via Front
Keyboard or en joy the velvet-smooth
tuning knob with its professional feel
and rubberized grip .

Special CW Attractions include a
built-in electronic keyer. semi or fu ll
break-in operation rated up to 60
WPM, ew narrow filters and adjustab le
sidetone.

Automatic Antenna Tuner covers
160-10 meters , matches 16- 150 ohms
and uses high speed circuits to fo llow
rapid band shifts.

Complementing Accessories in­
clude the CI-V computer interface
adapter. SM- JO graphic equalized
mlc. and an EX-31O voice synt hesizer.

You're The Winner with the new
era IC-761. See the b iggest and best
HF at your local leQM de aler.

ICOM



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

• Initiate phone cells from your HT or mobile
• Receive Incoming phone calls

NEW!· Telephone Initiated control ...
V' Operate your base station with complete control from any telephone
V' Change frequencies from the controlling telephone
V' Selectively call mobiles using regenerated DTMF from any telephone
V' Eavesdrop the channel from any telephone
V' Use 81 a wire remote using ordinary dial up lines and a

speaker phone as a control head.
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The new telephone Initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re­
peater tram any telephone! From
your desk at the office, from a pay
phone. from a hotel room. etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as In phone remote
devices. And you are In full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri­
vate Patch IV if you forget to send #I
(to remotel y disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The Importance of telephone ln­
Itlated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use or the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HTI

To get the complete story on the
powerful new Private Patch IV con­
tact your dealer or CSI to receive
your free four page brochure.

Private Patch IV will be your most
Important Investment In commun­
Ications.

~ = NEW FEATURE

~ • # or multl-dlgit connect otscorr
nect

~ Fully regenerated tone dialing
• Pulse dialing
• Toll protection
• Secret toll override code
• Busy s.gnal disconnect
~ Dtattone disconnect

• CW Ioenttucetfon
" ActIvity trmer

• Timeout timer
~ Telephone initiated cont rol
~ Regenerated OTMF selective calling

• Ringout
~ Ringout or Auto Answer on 1-8 nngs
• Busy channel ringout Inhibit
~ Status messages
~ Internally squelched audio
• MOV lightning protection
~ Front panel status led's
~ Separate CW 10 level control

... 24 dip SWItches make all features
user programmable/selectable.
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• Connects to MIC and ext.
speaker jack on any radio. Or
connect lnternany if desired.

• Can be connected to any HT.
(Even those with a two wire Inter­
face.)

• Can be operated s i m p le x,
through a repeater from a base
station or connected directly to
a repeater for seml-duplex opera­
tion.

• 20 minutes typical connect time
• Made in U.S.A.

OPTIONS
1. lfJ second electroni c voice delay
2. FCC registered coupler
3. CW 10 chip

CONNECT SYSTEMS INC.
23731 Madison 51.
Torrance CA 90505

Phone: (213) 373-6803

OMNI EL£CTROHICS
Lar.oo TX

PACE EHOIHEnlIHO
T~AZ
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b ......... .H
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CANADA;
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OlSTRIBUTOAS5<;<,,,, B.C.
COM·WEST flADlO SYSTEMS, LTD.

Vancouv8I B.C.
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"I convinced my club to buy an ACC repeater
controller and I'm glad I did"

Our grou p decided to upgrade ou r repeater system and
I was the one asked to investigate.

we've always tried to have the best system arou nd so It
was time to m ake some changes. We n eeded a con trol
system that wa s reliable, easy to hook up. cost ­
effec trve. an d something that would free the technical
Io! uys for more Interesting projects than j ust keeping
the equ ipment runntng.
Everyone In the club put a few bucks tnto the pot and It
was ours!

We've found the voice messages and telemetry ma ke
using the repeater more fun. The convenience of
remote programming and a u tomatic schedu led

advanced
computer
controls. inc .

operatton Is remarkable. Not to mention the most
sophisticated autopatch ever designed for amateur
use. Later we added the Digital Voice Recorder for
personalized IDs, bu lletin boards. and voice ma ll.

ACC's products a re s tate-of-the-a rt com mercia l
quality a nd built to la st. Workmanship so solid even
the mnnary uses them.
What Impresses me even more . though, Is the support
we get from the staff at ACe - both before and after the
sale. And they protect our investment through simple
plug-In software and hardware upgrades ... new
feat ures and capabilities that keep our club on top.

I feel good abou t recommending Advanced Computer
Controls' repeater con trollers. After all, it's rn!.1 club's
money tha t was spen t a nd my reputatton that was on
the line.

2356 Walsh Avenue. Santa Clara, California (408) 721-3330
CIaCU 1 OH READER URYK:1 CARD
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'12995 MF....22B

MFJ, Bencher and Curtis team up to give you America 's most popular keyer
In a compact package for smooth easy CWo

TIle best" II cw wtttdi • a deluxe MFJ I(eylll' using a Cw1iS e044.A Bf,I chip ill a
compact conliglJ"atiOn that fits righ1 on the Bencher iambic: padcIIe!

TNs MFJ Keyer is small ill Sin but big ifl featlJ'8S. tt features iambiC keying,
adjustable weight lMld lone and lias fron1 panel volume and speed contrOlS (8·50 WPM),
dot·dash memories. speaker, Sidelone and push button selllC1iOn 01 semi·au1omaticJtune
or automatic modes. I1's also totally RF proof and has uhra-reliable solid state outputs
that key both tube and solid slate rigs. Uses 9 V baltel}' or 110 VAC with MFJ.1305,
$9.95.

The keyer mounts on a Bencher paddle to form a small (4 1/8 K 2 518 x 5'11 inches)
attractive combination that iSfa pleasure to look at and use.

America's taYOri'te paddle-.1'.'8 Bencher. has adjustable goIO-pialed Silver cootaets,
Iocrte paddles, clvome plated brass. and a heavy steel base with noru«id teel

You can buy justlhe keyer assembly, MFJ.4228X, lor 0lVy $79.95 to mwn 00 ,.
Bencher paddle.

•-

FJ s smallest VERSA TUNER
$59.95 MFH01B

' he MFH01B
Is lUI sll&lll .1
- Sdll .lII.
- (MIl MOSI
atrwdaiII) 200
Witt PEP VI,., tuner - w"'n 110111 your Iptel
and youl !MIdget Is I mlttel. Matches dipoles,
inverted vees. random wires, verticals, mobile
Whips, beams, balanced and coax lines " om 1.8
·30 MHz. txceaent 101 matching solid state figs 10
linears. Etlicienl airwoond inductor. 04:1 baloo.

RTIY/ASCII/CW
COMPUTERINTERFACE~_

ffH MFJ ftTTY/ASCllCW .ltItwl" III disk .nd
ClI* tor VtC·20 If e-to4. Send aoo receive
computerized RTTYJASCtVCW with nearly NToJ
personal computer (VIC·2a, Apple, TRS-80, Am ,
U99, Commodore 604.128 elc.) Use I(antronics Of
most other RTTYJCW sol1war8. CoQies both marII
and space, any SNit (including 110, 04 25, 850 Hz)
and any speed (5·100 WPM RTTY/CW, 300 baud
ASCII). Sl'Iarp 8 pole active fitt er lor CW and 110 Hz
shill. Sends 110, 850 Hz shilt. NormaIIreverse
switch eliminales retooing. AutomatiC noise limiter.
I(antlonics compatible sockel plus e,;clusive general
pwpose socket. 8,; P it'; 6 inChes. 12·15 VDC Of
110 VAC wilh adapter, 1EJ-1 312, S9.95.

RECEIVER ANTENNA
TUNER/PREAMPLIFIER

MF~05.B $89.95

MFJ.1224
$99.95

MFJ's best seiling TUNER
",~"1O $99.95

INDOOR ACTIVE ANTENNA
"Wortd Grabber" rlvall 01 IICeed. rlc'pllOn f

Olltl ldt long wlrts' Unique tUnN Actiye Anteo '
minimizes inlemlOde, improves selectivity,'
noise outSilie tl.l'led band, even Junctions as
preselector with enema! antennas. CoVllfS O.
MHz, Telescoping anteMa'l;,_- - - -
Tune, Band, Gain, en.ctt -

TIlt MFJ·' 041D Is MFJ's besl . llIIng (Ind pt'oblbly bypass controls. 6,;2,;6 " , '
1he WDrIeI', blsi selllng) 300 W PEP Inlenna luMrl meres. 9V battery, 9- 1 8,~, =~~~''..:::..,:~...,.
Why? Because il bas more teatees tren luners MFVOCJ'1~' 1'2' ,0$V9A,9C5 ,with M~;~020A $79.95
COSIiIlQ much more and matches everything "om
1.8 to 30 MHz tor yoof solid state or tube rig: Grandmaster MEMORY KEYER
dipoles, fl vened vees. 'andom wires, vertiCals, MFJ-.414C 5139.95
mobile wtlips, beams, balanced and CQiI.l( lines .

New doaI·r<Vlge SWR wattmetef leads Iofward ~ . , _ . . ... -

and reflecled power in both 30 and 300 watt • • Ii."'.1tA••_" '-'."'"••A."','"
langeS. Convenienl front·panel mOl.lnttel 6-poSition ~ ~ \I ~ ~ .....
antenna switch lets you select 2 coax lines, direct · " - -
Of thrOUllh tunel, random wire/balanced line or tuner The MFHUC "SRANDMASTER" memory eyer
bypass tor dummy load. New, \aroef, more effiCient is THE ctcce 01 r:w conlesle,s. Why? Because
airwot.nd Ilduclor gives lower losses and more n's so easy to use, it's second nalUfe ... you
watts out. PIlls .. . buih·fl 04:1 baloo tor balanced don'lMve to use comple',; commands ... • fIIlI iI
lines. 1000 V capacitOf spacing. trushod a1l11\inlm res all the JeatUles you'" ever need tor easy f::'N_
front panel on all·metal ceeeet. 1h3x1 inches. mturts IiIII these ... you can slore uP 10
RX NOISE twelve 25 character messages p1u. a message 01

BRIDGE up 10 100 cnaractee. Or use a switch to combine
25 cnaracter messages lor up 10 three 50

Mlkl YOlII .... cberacter messages. Send at any speed non
tenN Jlfletm Ike 8-50 WPM, Repeal any message continuously or
:J-~=~:~ pause belween repeats arid change or if'ISe(t into

a playing message by sm~ sending_ And you
whethef to shorten $59 95 don't lose yoUI" settings when you lose power.
or Ieogthen anlerw MFJ-202B • 11le MFJ.o4I04C Is ftF preof. sends 5·50 WPM
IOf minimum SWR. Also measure resonant and measures jusl 8x2,;6 inches. 11 uses 12 10
l,equency, radialion resistance and reactance. 15 VDC or 110 VAC with MFJ-1 31 2, $9.95.

bclull"l '..tUrtl: individually calibrated POLICEJFIRElWEATHER 2 M
resistance scale, expanded reecterce ral"lQll, built·in
""" .~""'" "" """"'''''..ts _ scale HANDHELD CONVERTER •
raadings, 1-100 MHz. Uses 9 V battery. 2x04,;04 fl. 'n yow lynlMsInd sun" 2
1 KW DUMMY LOAD lIf~m heId ... . .., __''' lip last, .1!IAI 1tI 544.95 Wullwf n; .UllMf! 10404-1048 MHz
tllRIIs, rlduct Oft.. Rated hanl;hlds receive Police/Fire on 154
11(WeN 0' 2KW PEP lor 10 .158 104Hz with direct frequency read- Impedlnclm.atctl pur . ntenna lt ytuf rteeiYII
minutes. Hall lating lor 20 out. Heal NOAA maritime coastal tD IACrull yllUl' '~ f11 1 strtngth with this MFJ·959B
minutes, continuous at 200 plus more on 160·164 MHz. Mounls and you may hear signals mat you didn't even know
W CWo 0400 W PEP. VSWR between handheld and rubber ducky. were mere. A 20 dB preamplilier wilh oain control
under 1.2 to 30 MHz. 1.5 10 Feedltvu allows simultaneous scanning boosts weak stations and a 20 dB attenuatOf
300 MHz. Oil contains no of both 2 meters and PoIiCelFile bands. MFJ-313 prevents overtoad. 11 nas switches 101 selecting
PCB_ 50 ohm non-i'iductive No missed cans. Crystal controlled. $39.95 between two receiver'S and two antemas. Covers
resistor. salety vent. Bypass10ff switch allows transmilling (10 5 watts). 1.8 10 30 MHz. 9x2,;6 inChes. Uses 12 VOC Of 110
CarryiIlQ I\aflde. 7'1n6J1t in. Use AAA battery. 2'1,,;11!vrllh in. BNC connectors. VAC with MfJ-1312, $9.95.

MDEft ANY PftODUCT W1£CTlY FfIOM MFJ AND TRY M~~ FOft YOUR NEAREST DEALER DfI TO
IT·NO OIUQATlO'" If NOT unSR£D RETURN ORDER CALL TOLL FREE
W1l1lOI " OAV' filii RILLOf""'O ('''' . . ...,,; 800.647.1800
• One yea! IIIlCOIldItienI goaianlee • Add $5.00
each shippir9tIandIing • Call or write tor tree calalog, MFJ ENTERPRlSES. INC. Call 601·323·5869 in Miss. and outside
ovet" 100 products. 80,; 04904, Miss. State, MS 39162 continental USA. TeIell: 53-04590 MfJ STKV

MFJ • • • making quality affordable
CIRCLE 24 ON RUDER SERVICE CARD



- Humbol,l on your FHdbKk C8,d

Welcome, Newcomers!
•

-

AMAU:UR RADIO Ut:MYSTlt'I ..:U

W e!come III Amateur Rad io! Since you 're
reading lhi~ . chances are you've ju\t gonen

lour amateur ucee,e . 01" are seriousl) lhJolmg
a~l it .

Like any I«hnkal hobby. however, nun is full
oftecbspeak, acronyms. and jargon thai can really
put off a newcomer. I recall getting my " ticket "
a nd lu ning arou lI<J UII an amateur band on myoid

Philco radio for nice slow code . Afler finding and
cupy ing u.Jess Ih.an one-Ie nlh uf II ..... as comprehen­

sible! I knelll ( \lo llSn', dysluic. dif>CotmteJ Alz·
ht lmer 's disea!loe because o f age ( 18,. and loI-ilS wid
b)' il nsnve thaI il wasn' Czech . I resigned m)'!>elf
to the fact thai Amateu r Rad io had il\ own lan­
guage. and I had 10 learn it.

Fortuna tely . there were fellow hams around me
whulIluuIdn ' ,let me believe thill il was hard . and,
after a shon lime , I had 100 much fun 10 nonce . A
\lo ed, after getnng my lickel , I made my fiN inter­
nalll,malCOlllilll.1 in Mol>oe code, with a !i£hoolteach­
er ""1lI1h of Sao Paulo . Brazil. Comaos with Ar­
gemma. Finland . Japan , and Aust ralia followed
shortly , and ham jargon and ac ronyms showed
themselves 10 be the link between people with no
other C'ffllmon language ; a kind of radio Esperanto.
11Je!loC once ahen words i1nd ,y mbob became bond­
ing ones . The s) "u m thai fiN InIrkled me be­
came iIliberallOg (lne .

¥ llll will hope fully have the company of enlhusi­
asuc ham" like I did 10 ease your entry into the
hobby. Mea nwhile , use the following formal as a
key inlo oor fascinaling world .

."- !'II ATO.\IY Of A CO...,.A<-.

Mo"l: hilm conlact!> follow. standardized formal ,
and there are guod reason" fO( it. Mike fright-nUl:
knowing whallo !Illy-is a ,'"",mon problem. Many
new hams bc"ides you, and e~en a surpri"ing num­
ber ofvelCnllls , suffer from il . This isn' l surprising
when you consider that yoo 're meeling someone
for lhe fi~ time and are s1ill unfamlhilr \lo ilh lhe
equipmenl, and many of us are naturally shy'. II
reall) helps 10 he able 10 sliln off \lo'ith a prOlocol
Ihal ""Ion becomes automal ic . This lets yllll Ihink
ahOUI whal yuu ' re goi ng h I say neu while tuning
Yllllr antenna , making final luni ng adjusl n~nls on
your rig , ele.

See lhe glO!;S;lI)' in lhe December 1Sl>UC fnr unfil­
miliar terms.

To Call i

Firsl lune 10 a dear frequency, making sure Ihal
il is in within your license cl a.~s reslriclLons. Then ,
In be sure, call " Is this fre4uency in u,;e from (your
call)'''!, or send " QRU " Allo\lo 5-10 second" f,M'"
a response . Rc:peill this procedure . If lhere ' s 00

rrspome, call or send lhe lcners " CO" ( "~k

y'JU " ) 6-8 tlfl1le" follo\loed by yoor call, lwice . If
you 're on ....o ice . and condllions are poor, gIVe yoor
call phonetically . e.g, "Ihis is ' Kilo- Alpha-One·
Hotel· Yan kee ' for KA I HY . There are several
commun phonelics fur each leller , which YlJU will
"oon gel 10 b Wlw.

Joe Ham \loill respond by firu giving yoor cilll
se~ erOll limes follo\lo ed by hl~ COl li. Ifcoodilions Olre
poor, he may lhen say. " (0 ) 00 copy?" or send

4 7.1 A.mal~·ur Rildio . January,I 9 11 1l

" OSL'! " and wail for you 10 respond. Ifcondi tions
are better, Joe will probably just continue With a
Iinle about himself after re sponding to your call.

A l.iull' Aboul Jut'

We have a Iendelk'}' 10 fOfgel 10 give dc:lails
about oursehes thai \loe consider boring , because
we repeat them with ea,:h ne\lo contact . We need 10

remind ourselves that these details help the other
person identify with us , To keep ourselves in line .
we connn ue to follow a formal.

Joe goes on by givmg his name. pre faced in CW
by " S AME IS .. , .. He lhen ...ends " OTH IS.. , ..
folJmr.ed by his localion .

AI Ii'll) point. he will likel} send yoor signal
report. Code reports III CW have three parame­
ters-, "Readability , Strength. and Tone " - lmd are
prefaced by " UR RST IS . . . •' Readability follows
a scale of I 10 5. and the oIher parameters run
between I and 9. In practice l\O\loadays on CW,
only lhe first two characters ( " Readabihl) " and
"Strength") vary, since fI10sI rigs produce an (.1; ­

cellem CW lone. " 9" is often shonened 10 " N",
e.g. an RST o f "599" ill se nt " 5NN". Voice

"A good wrap-up
puts a nice cap
on a contac t. "

con tact reports are IWOcharacters: "Readability"
and " Slrength ." II is often given wilh an " and" in
be!\lottn ; e .g . "5and 9."

After lhlS. Joe lhen )oil) s " HO\lo' Copy'?" or !loCods
" OSL?" and)oo lake up lhe mikelkey aod repeal
eli.acliy his lra nsmi» ion format.

Afler Ihis, it' s your choice lO.' hal to talk aho:llI l.
Many hams' nexI slep is [() desc ribe Iheir stal ion:
My rig is .. .. my antenna is . and is up "X"
numbe r of feet , elc . If you're familiar \lo ith 1,)C ' s
OTH, yoo c.an Lalk about it. If yoo 're 001. fam,liar
\loith iI, yoo l;lIII j/W tall abou l il . Tell him about
yoor OIher hobbies, and a.,k him lI00IU his . Dilto for
work , family. boo ks read, movies seen, places
visi led, e tc. The li .~l of lopics is emlless. Alter Ii'll'
COnlllCI. you' [[ wonde r why yllll e~e r had mike
frighl!

t'ini.... inK 1hC' Conl»et

A good \lo rap-up puIS iI nice cap 00 a COlllllC1.
Good pn k'ooure kee"" lhe conllll.1 from eoding 100
abrupll y or dragging oul.

The hardesl pan lilr mosl is he ing the firslill say
you ha~e 10 ORT (uil). Once Ihlll hump is hurdled.
you turn lhe mike 10 him. He Ihanh you for lhe
conlacl i1nd lums il back to you . Yoo lhen lhank Joe
for an eu"Cllent COOlilll.1 , say " 73"," and tell him
yoo " will OSL" (boCnd a cilrd of ackno\loledge·
menl), and will look for his . Yilli Ihen)oily " Over 10
you for your final (words). Joe," Hc will rel urn
and say " Th:mks again and 73". Thb is (his cilll),
clear. " You finish Yllllr trJ.nsmission by !;aying
" This is (you r call) , clear. "

Remember. lhese palterns aren' l c~ in slone­
lhe) ' re meant only 10 llel you slimed' Good Lud; ~

...de KA IHY

"Q" SIGNAI.S

The language of amateur radio i ~ ridd led with
strange three-letter words beginning wilh "0"­
y'{)U may have nooced lhal four of oo r mon lhly
depanmenb are titlod \lo ilh 'em.

They first came into being in the code-only cby5
as a \lo ilY 10 reduce cummon qeesnons and l>tlIte ·
menlS 10 a shurl code aod make rom mumcations
more effic icm. " 0" wali likely chosen as the firsl
letter beca use ir's lhe lea,1 common tette r in the
alphabet . and always i1 lways followed by " U"- if
il was followed by anything else, il \loilS a sure bet
lhal it \lo as a code.

" 0" signals can be eilher que!>lllms Of iUle­

ments , Here are the fOOl;l common ones, followed

by an example :

QKL- "Are you buxy? I am busy," Send this 10
see if a frequency is clear ,

QK.\I - "Is my Iransmission interfered with? Your
lransmission is being interfered 10. ilh . · · Ofien said
" O·R-Mal)' '' 10 diSlinguish il from ORN .

QK.'Iri - " Are you troubled by sUdic? I am being
trou bled by sialic . " Often said' 'O·R·Nancy ."

Q KP- "Shall I dec rease power'! Decrease pow ­
er," There lire some hams devraed 10 elegance of
low-power operation . Mike Bryce WB8VGE
dc:vOles his ORP column 10 them .

QSB- " Are my sig nals fading? My iignals lire
fadlOg .· ' Otten sa id " O-S·Baker." "Tbere's. . 101

of OSB on the hand ."

QSL- " 1>"1 you copy me , do you acknowledge? I
copy . I acknowledge ." Hams exchange OSL card!.
10 veri fy lheir conlaclS wilh each OIher. See " OSL
of lhe Moolh" on page 6 for colorful and imagina·
li\e eumples of these .

QS()---COIl\'e~lioo . " Thanks for lhe OSO, Old
Man."

QSY- " Shall I change fre'lucncy ? Change fre­
'lul'ncy." "Lel's OSY up 5 kHz."

QBI - Location . " My OTH is Pc:lerborou gh,
/IO H."

QRX- "\\ihen \lo ill)oo call me again'! I will call
Y'OO I I (hour ) on IkHl). " Ou r ORX column is
de....OIed 10 Amaleur Radio neIl'S.

QK1"- "Shall I slop sendi ng? SlOP S("nd ing, "
" The phone ' s ringing, I musl ORT ."

Jl:lH PI.AI~ JARGO!'li

""'hal's a language \loUhoul fun words aod en­
de;ilrlnenlS? Follo\loi nll is I list of a fe\lo of oun..
(Again, 1Jl(~ descend from the CW·un ly days.)

UX-Long Dislance
On HF Ihls could ffiCiln conlacts ouI"ide a ham's

own COOnll)' , but on VHF/ UHF DX cou ld be lhe
nell counly .

O .\I -old Man
Mom of i1ny' age.

\ 'L- "Yoo ng Lady "
Unmarried woman of any age.

XYI.-"Ell Young Lady "
Wife .

Ibrmonics - Children of lhe OM and lhe XYL.

88s-Hulls and kisses .

And laSlly ..
73s- 1he vel)' beSi 10 you' Enjoy' (JU r magalinc:1
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nologies. I pioneered single side­
band in the 60s-then slow scan
television. When I saw the poten­
tial for repeaters I pushed hard
with hundreds of articles, book
after book , repeater semin ars
around the country and a special
FM repeater magazine. It worked ,
making repeaters the '1 ham ac­
tivity .. . and all this with virtually
zero help from any of the other
ham magazines .

I started 73 back in 1960 be­
cause I felt there should be one
ham magazine devoted to making
ham radio fun. I concentrated on
simple construction projects and
covering new technologies. 73
was the first with nuv istors and
pioneered the ham use of transis-­
tors. When rescame along I pub­
lished art icles on the basics which
were later reprinted in book form
for computer hobbyists,

73 was first with computer arti­
cles . The ham enthusiasm for
computers was what got me to
start Byte magazine , .. wh ich
went on to Microcomputing , BO­
Micro , In Cider , Run , Hot CoCo ,
Desktop Computing , Micro Indus­
try , Selling Micros and so on,

Between the lack of newcomers
in our hobby (a 10% drop per year
for the last few years)-Ihe ener­
vating effect of the low sunspots
and a lack 01 new communica­
tions modes. hams haven't been
buying as much equipment and
this has been reflected in a drop in
advertisi ng which has thinned all
the ham magazines.

The ham manufacturers and
dealers will advertise where they
think it brings them the most busi­
ness, so if you menlion 73 when
you contact them, YOU'll see 73
growing again , If you don't they' ll
assume OSTbroughtthe sale and
you'll have more exciting club
news and section reports to read.

One way to make a difference is
10 rip oUl the 73 reader's service
card, circle the products you're in­

Continued on page 18

they get that way do-the others
gradually fade away.

It should not come as a news
flash to you that the readership of
the four ham magazines don 't
overlap 100%. The OST readers
tend to be older hams, hams whO
already have their ham gear and
are living on retirement incomes
which keep their purchases of
new equipment low.

CO is read by the contest ori­
ented hams, who are generally
more interested in contests and
certificates than bUying ham qear.
They're good for an occasional
mammoth antenna system, the
better to blow away the pileups.

Ham Radio interests the engi­
neers with its complicated con­
struction projects and in-depth en­
gineering articles. These chaps
prefer to build their stuff, which
is fine for parts sellers, but of
less value to equipment manufac­
turers.

73 is aiming at making amateur
rad io more fun lor the act ive
ham-particularly the ham whO's
interested in new modes and tech·

a SL OF THE MONTH

To enter your a SL, mail it in an envelope to 73 , WGE center. 70 Ale.
202 N" Peterborough NH 03458, Attn: a SL of the Month, Winners
receive a one-year subscript ion (or extension) to 73. Entries 1"101 in
envelopes cannot be accepted,
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THE WAY WE WERE

Y OU aren't any more anxious
than I for 7310 get back the

way it was a few years ago-when
th e last growth of FM and re­
pealers were a bonanza for the
ham mdustry , providing the ad­
vertising it l akes to support a lat­
te r magazine. The formula for
thi s is simple-magazines have
to run abut 50% advertising to
surviv e. Thus. lor a 200-page
magazine we need a hund red
pages of ads.

If you'd like to see 73 back the
way it was with 200-page issues,
you can have 'em. The advertis­
ers are looking lor your business,
so they 're putting their ads where
they hope you'll see them. In a
perfect world advertisers would al­
ways make sura they knew where
their orders were coming from and
run their ads where they would
bring them the mOSI business.

What 's actually happened is
that the easy way out is to run
ad s in OST, since they have
the most subscribers. Companies
which can survive on the business



m!
Feature-packed 2m FM
transceivers

The all-new "25-Series" gives you
three RF power choices for 2m FM
operation: 70 W, 45 W, and 25 W.
Here's what you get:

• Telephone number memory and
autodialer (up to 15 seven -digi t phone
numbers). A Kenwood exclusive!

• High performance GaAs FET front end
receiver

• 23 channel memory stores offset,
frequency. and subtone.Two pairs
may be used for odd split operation

• 16-key DTMF pad with audible monitor

• Extended frequency coverage for
MARS and CAP (142-149 MHz; 141-151
MHz modifiable)

• Center-slop tuning- a Kenwood
exclusive!

• New 5-way adjustable mounting
system

• Automatic repeater offset selection­
another Kenwood exclusive!

• Direct keyboard frequency entry

• Front panel programmable 38-tone
cress encoder includes 97.4 Hz
(optional)

controls for excellent visibility

• The TM-3530A is a 25 walt version
covering 220·225 MHz. The first full
featured 220 MHz rig!

I~ZIIntroducing...
&A.J Digital Channel Link

Compatible with Kenwood's DCS
(Digital Code Squelch), the DCL system
enables your rig to automatically a Sy
to an open channel. Now you can auto­
matically switch over to a simplex
channel after repeater contact! Here's
how it works:

The DeL system searches for an
open channel. remembers it. returns
to the original frequency and transmits
control information to another DCL­
equipped station that switches both
radios to the open channel. Micro­
processor control assures last and

re liable operation. The whole process
happens in an instant'

Complete serVice manuals are ava,lable for a ll Kenwood venscewets and mos t accessofles
Specifications and pflces are subject to change wrl/lOut notrce or obllga tro n
Specrfications guaranteed on Ami/leU! bands only

Optional Accessories
• TU·7 38 -tone CTCSS encoder
• MU·l DCL modem unit
• VS·l voice synthesizer
• PG·2N extra DC cable
• PG-3B DC line noise tnter
• MB-l0 extra mobile bracket
• CD·l0 call sign display
• PS-430 DC power supply for

TM-2550A/2530A/3530A

• PS-50 DC power supply for TM·2570A
• MC-60A/MC·80/MC-85 desk rnics.
• MC-48B extra DTMF mic. with UP/OW N switch
• MC-43S UP/DWN rruc.
• MC-55 (8-pin) mobile mic . with time-out timer
• SP-40 compact mobile speaker
• SP-50B mobile speaker
• SW-200AlSW-200B 5WR!power meters
• SW·l00AlSW-l00B compact SWA/power meters
• SWT-l 2m antenna tuner

Actual size front panel

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E.Dominguez 51.,Long Beach, CA 90810
PO. Box 22745, Long Beach , CA 90801·5745



• Complete all band,all mode
transceiver with general
coverage receiver. Receiver
covers 150 kHz -30 MHz.All
modes buut-m : AM, FM,ON, FSK,
LSB, USB.

• Superb, human engineered
front panel layout for the
OX-minded or c o ntest ing
ham. Large fluorescent tube
main display with dimmer; direct
keyboard irout of frequency:
flywheel type main tuning knob
with optical encoder mechanism
all combine to make the TS-940S
a joy to operate.

• One-touch frequency check
(T-F SET) during split
operations.

• Unique LCD sub display indi­
cates VFO, graphic indication
olVBT and SSB Slope tuning,
and time.

• Simple one step mode chang­
ing with CWannouncement .

• Other vital operating func ­
tions. Selectable semi or full
break-in CW (OSK),RITlXll all
mode squelch, RF et tenuator. filler
select switch, selectable AGC,
CW venable pitch control. speech
processor, and RF power outpu t
control, programmable band
scan or 40 channel memory scan ,

- ....lSS8J
\~

••

4.

3) SSBSlope Tuning.Operalingin thelSBand
USB mc aes. this Irunt panel contro l allows
ind ependent.continuously va llable aujust .
ment of theIIigh orlo... frequency slopesotthe
IF passband The LCD sub l"spla, illustrates
thl! flltl!ring POSition

4) IF NOlt~ Filter. The tunable notch hiler
sharply atteeuates interlenng signals byIS
much IS 40 d8.As shown here.lhein leffermg
slgnll is reduced, while lhe desired signal
lemams unaffected.The notch klter works in
all modes excent FM

3.
Hl-eu: lo-Cul
SlOPE - -c_-;- tSlOPE

TUNE,- - { -v TUNE
~_..~. : , -
- (SSBI: . ~ (=

' -...,. ....
/' • '" '. lCW)

Z::.::L/...: ..'\..'\..........~_
SSB SLOPE TUNE

•,

0..._"'1"_

CW .... ST

ew I/8T
r- ~ ~ ----i~
, --',"""

: (CW)

% " ......../; "'I"­
rr-c (SS8)

••

In_ "'9 :- .leW) ;
•

1.

2.
"-~-
"F~_~

AF tune operation
• T'>e Af TUNE "mel"'" ,eoucn

nt"""''''Q "og<>a $ a'l(l ....."'!l nOl"'l
. 1h ,S tu-nchon $1'1""Id only be u".d

Ou""11 OPl!'al on ,n 1M CW m<Xl~

1) CW Variable Bandwidtll Tuning. Vary the
passband ....,dlh cent inuouslyin I he CoN, FSK.
and AM modes, wil h o~t a1fec tmg lhe center
trequency This effect'vely m,nimozes aRM
hom nealbysse and CWsignals

2) IJ Tu ne.Enabled withthe push of • button,
thiS CW interference tighter mserts ~ tun­
able, threeIl(Ile .ctivehllefbe lween theSS8I
CW demodulator .nd the audIO .mpllller Dur­
Ing CW usus. tnu conlrol can be used to
reduce in teffellng signals .nd noise, and
peaks .udio frequenc yresponse for optimum
CoN performance

TS-940S
Competition class
HF transceiver
TS-9405-lhe standard of
performance by which all
other transceivers are judged.
Pushing the stete-ct-tne-art
in HF transceiver design and
construction , no one has been
able to match the T5-940$ in
performance,value and reli­
ability.The product reviews
glow with superlatives, and
the field-proven performance
shows that the T5-9405 is
"The Number One Rated HF
Transceiver! "
-100% duty cycle transmitter.

Kenwood specifies transmit du ty
cycle time. The T$-9405 ISguar­
anteed to operate at fun Dowel
output for oenoos exceeding
one hour. (14250 MHz,CW, 110
watts.) Perfect fOf ATTY.SSTV:
and other long-duration modes.

• First with a full one-year
limited warranty.

• Extremely stable phase lock ­
ed loop IPll) VFO, Reference
frequency accuracy is measured
In parts per million!

Optional accessories : c rystal OSCillator e MC-43S UP/DOWN hand
e AT-940 full range (160-lOm) automatic rruc. • MC-60A MC-BO, MC-B5 deluxe base
antenna tuner . SP-940 extemet speaker station mICS. • PC-lA phone patch e TL-922A
wllh aud io filter ing . YG-455C-1 (500 Hz). linear amphfrer e SM· 220 stauon rnorutor
YG-455CN-1 (250 Hz).YK-88C'l (500 Hz) CW • BS-B pan d isplay . SW-2ooA and SW-2000
filters: YK-88A-l (6 kHz)AM tuter e VS-1voice SWR and power meters e IF-23 2CfIF-10B
synthesizer . So-t temoeratcre corcensateo computer Inter face.
Complete se<VICe manuals art" a,,;Mable tot all Kenwooo l1an$Celvers and mosr eccessooes
SpeohcallOf1S. leallJ'es. and puces ale .'i(Ill/eC! 10 dJilnge w r/!oul eooce 0' oblo(/allOf1

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E.Dominguez SI.. Long Beach,CA 90810
P.O, Box 22 745, Long Beach. CA 90801 -5745
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EDfTEDBY BRYAN HASTINGS KA 1HY

VECScandal

Recent events have blemished the VEe
program. In an unprecedented action, the
FCC notified all Volunteer Examiner Coordi­
nators (VECs) with amateur radio operator
testing learns in the Caribbean thai il will no
longer accept the services of any accredited
volunteer examiner in VEe Testing Region
12. All amateur testing operahons were or­
dered suspended last OCtober amidst sus­
pected licensing irregularities in thai region .

John B. Johnson W38E. Chief altha FCC
Personal Radio Branch , cancelled the accred­
itation 01all Region 12 YEs " because 01 wide­
spread irregularities in the VEe system in
Puerto Rico ... .. The action was taken in ac­
cordance with Part 515b of the rules which
permit the government to decline the services
01voluntee r examiners certi fied by a VEe.

The FCC has been concerned with events
in Puerto Rico lor a long time. Ray Kowalski,
Chief 01 the Special Services Division, cited at
the 1986 Conference of VECs in Washington,
DC in Augusl that pass rates in Region 12 are
abnormally high. While the total number of
individual US amateur radio operators in­
creased by less than 3lh% since January
1986, tne Puerto Rican amateur census dur­
ing the same period is up nearty 50%.

On October 5, 1987,Ihe FCC asked all re-­
gion 12 VECs to determine il previously ap­
proved examiners should be reaccredited .
" Those YEs whose performance is suspect
should be dropped from accreditation .. . only
those YEs in whose integrity you have abso­
lute confidence" should be accredited, John­
ston said .

80th the ARRL and the W5YI VEC pro­
grams notified every VE in Puerto Rico of their
separalion from the program.

The FCC has active ongoing investigations
concerning suspected fraudulently-held VEC
system test sessions in Puerto RiCO. The Ex­
tra-Glass YEs could face license revocation
proceedings . There are several involved.

The Novice test program in VEC Region 12
is unattecred. however. They are tested under
a completely separate program.

Canada-DA-DA!

The Canadian Federal Department of Com­
munications announced the signing of an
amateur third-party and rec iprocal operating
agreement between Canada and the USSR.
This historic agreement became effective on
November 1, 1987, and will be in existence
until ener the conclusion of the expedition
next year.

The " Polar Bridge" USSAICanadian ski ex­
pedition will cross the North Pole from Sever­
naya Zemlya to Cape Columbia on Ellesmere
Island beginning in February 1988 .

Guy Roy, a Radio Inspector for the DOC in
Ottawa, stressed that this agreement applies
only to the polar trekkers and the people au­
thorized to contact them .

PRB- l Challenge

In 1985, Bou lder County Amateurs be­
lieved they had won a major victory in the
batlle lor effective antennas when the county
specifically exempted Amateur installations
lrom the definition of a " tetecommunica tions
element" under the Boulder County Compre-­
hensive Plan . The Plan even states that "Am­
aleur antenna installations shall be exempt
from height restrictions."

Boulder County hams Doc Evans N001and
Tim Holzheimer N6DIY, applied lor bui lding
permits to erect 125-foot antennas in a rural
residential subdivision of Boulder County ear­
ly last year. Because their towers would be
base-fed. their entire installati ons can proper­
ly be termed antennas. and so fall completely
within the no-height restriction definit ion given
in the Plan above. Therefore, they didn't be­
lieve they needed to apply for a variance to the
County Zoning Resotution-derived directly
from the Plan-which limits the height of
structures in the County to 35 feet .

Robert Helmick, the County Zoning Admin­
istrator, saw matters diflerently. Even though
the towers themselves were also active anten­
na elements, he deemed them structures (all
installat ions which are not amateur antennas),
and so are limited to 35 feet . He also staled
that PRB-1 d id not apply in Ihis case, since he
interpreted PRB-1 as meaning that " local gov­
ernm ents cannot prohibit amateur activity, but
that they are tree to impede amateur activi­
ties."

Local hams are laking this issue to the Fed­
eral District Court . If a case like this is allowed
to stand, it will set a dangerous precedent 10
all other local governments in the country. The
Boulder Antenna Fund desperately needs
money to take this clear-cut case to court .
They have about $7,000, but they need at
least $15,000 to retain the required legal fees.
Please send donations to :
Boulder Antenna Fund
c/o Barbara McClure N0BWS
5338 Spotted Horse Trail
Boulder CO 80301
(303) 530-1872

EMERecords
Earty reports suggest a number of signifi­
cant records were established during the
EME weekend 01 October 17. In one 01 the
highlights of the event. a group of amateurs
operated the t ee-root polar mount dish al the
National Rad io Astronomy Observatory at
Greenbank, West Virginia. There may be a

new world record for 13cm OX. Act:ording to
ZL 1AOX , ZL2AOE in Wellington worked
Greenbank via the moon using 5 to 6 Walts
and a a-meter dish . A 10-GHz link between
Greenbank and Italy was also to be attempted.

Phantom Phones

" Phantom d ialing " in some cordless tete­
phones is playing havoc with the phone sys­
tem nationwide . Emergency services in sever­
al localit ies have now documented the
self-dialing antics of wayward cordless
phones. Santa Clara County, California has
been logging 30 or more of Ihese phantom
calls a month for some time, and a suburban
Chicago emergency switchboard director said
that his operation receives about a dozen of
these calls every 30 days. In most cases, the
phones seem to dial simple numbers, such as
411 informa tion , 611 telephone repair , or 911
emergency services. There are documented
cases, however, of cordless phones self-dial­
ing long-distance, and even International
numbers, much to the surprise and chagrin of
their owners when they receive their monthly
telephone bills!

A spokesman in the cordless phone indus­
try said that they kllOw IlO exact cause for this
phenomenon, but wf'ak batteries and mterter­
ence from other sources are dtsuncr possibili­
ties. Keep this in mind the next time you get a
call with silence at the other end of the line!

Sahara Stint

The fall DXpedltion to the Western Sahara
was both an operational and political success,
according to DXpeditioners OH2BN and
OH2BU. The Lynx Group nxcecncn reports
over 11 ,800 OSOs during their stint as
S0RASD. This includes 900 contacts to Japan
alone! The initial operation concentrated on
zo-meter SSB, which then moved lor a spell to
other bands, including 160 meters. Due to a
limited power supply, and other training and
social commitments. 24-hour/day operation
wasn't possible. Mr. Namma, the Director of
Telecommunications for the western Sahara ,
proved a very pleasant surprise. He surprised
everyone with his natu ral talent for on-air oper­
ation. Namma is fluent in Arabic, French and
Spanish, and knows enough EngliSh to han­
dle aOSO. It 's reported that he will soon be on
the air as S01A, to help keep amateur radio
alive in the region.

Credits

Thanks for this month 's news items go to
West/ink, WSYf Report, CARL, AMSAT, and
the Boulder Antenna Fund Committee. Keep
your news items rolling In!
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Ultimat
TH-205AT
Affordable S-walt hand-held
transceiver. Ultimate Affordability!

It's here now! The affordable.
" Kenwood Quality" hand-held trans­
ceiver. Standard features include
a large, easy-to-reed LCD display,
wide-range power requirements
(operates on 7.2 VDC -16 VDC) ,
3-channel memory, built-in
battery saver c ircuit, and, when
operated on 12 VDC, a robust
f ive watts of power! The die­
cast m etal rear panel/heat sink
assurescool, reliable operation.
Receiver frequency coverage
from 141-163 MHz is also
standard-you can even listen
to the "weather channels" at
162.40 or 162.55 MHz!

• Monitor switch-to check fre­
quency when PL encode!
decode switch is on.

• Extended frequency coverage
for certain MARS and CAP
operations.

• 3 memory channels store fre­
quency and offset. And so easy
to use! Simply press the
memory channel number to
recall your favorite channels!

• Night light. offset/reverse.

• 16-key DTMF pad for repeater
autopalch is standard,

• NEW! Twist-Lok Positive-Connect"
battery case. A wide range of Quick­
change commercial duty battery
packs are available.

Complete .~er~Ice mamJal.~ are a ~a i lable lor all Kenwood transceIvers and most accessooes
Specrlica l10ns and prices ere sUbJecr to change wlthour ronce Ot obligallon

Heavy-duty final amplifier and heal
sink. The die-cast rear panel assures
reliable operation. With the optional
12-'1011 PB-l battery pack, the TH-205AT
provides 5 W output. The standard
8.4 volt PB-2 provides 2.5 W output.
(500 mW low power).

Large. easy-to-read LCD display.
Frequency, offset memory channel,
TX, RX, and battery indicator.

Frequency UP/DOWN keys. Used to
selectlrequency or scannmg direction.

Scan function

• Automatic battery saver Circuit extends
battery life. No buttons 10 push'

• Supplied accessories include: Rubber
flex antenna, bell hook, 8.4 V,500 mAH
NiCd battery pack, wall charger.

Optional Accessories :

1} PB-112 V 800 mAH NICd ball. pack (5 wcot­
put), 2) PB·2 8 4 V 500 mAH NJCd ball, pack (25 W
output), 3) PB·3 72 V 800 mAH NCd batt pack
u.s W output) 4) PB·4 72 v 1600 mAH NCd ball.
pack u.s Woutpull 5) BT·5 AA manganese/alkaline
battery case. 6) BC-7 Rapid chargE!!" for PB-1. 2. 3.
or 4 7) BC-8 Compact battery charger
8) SMC-30 Speaker microphone 9) SC·12. SC·13
Soft cases, 10) RA·3 . RA·5 Telescoping antennas.
11) RA-8B SlubbyDuk antenna - r SU-3 c t c ss
encode/decode unit - VB·2530 2 m. 25 W RF
power tooster e LH-4. LH·5 Leather cases - MB-4
Mobile bracket - BH-5 SWiVel mount - PG·2V DC
cable - PG·3C FIltered CIgar IlghtE!!" cord

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez St.,Long Beach,CA90810
PO. Box 2274 5. Long Beach. CA 90801·5745
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by Leon Fletcher N6HYK

Taller than the dome of the United
States Capitol, W6GO's tower is the most
striking tool in the DXing kit that won the
Golden Jubilee DXCC Award #1.

Photo A_ " The first time I connected III.\' new (/58-fooO tower to this riX and sell( a CO.
Europeans didn't stop calli" x me unul the band In'1I/ ow late that "ight . . . .my.f Jay 0 'Briel!
W6Go.

Monday . If it got there late r than that. I'd
probably not be among the first. ,.

According to 711t!' DX Bulletin , Jay was
first . In recognition of his s!.. ills. that publica­
tion presented him with a special trophy-a
four-inch , gold-colored , metal figure in the
shape of a number I .

Jay is proud of that award , but he wonders.
" A couple or ot her hams, maybe more. I've
been told. may have done it faster. But appar­
ently I was the first to do il and get the paper­
work in ."

According to the ARRL u-clf-cwhich dat­
ed its certificates bUI did not number them. or
note the length of time required to work 100
count ries-fou r DXers were awarded the
same day. January 5. They arc AA 2Z, Ma rk
W ilson of Ea s t Ham pto n C T; K IM M ,

~.

•

I n the first 2 days and 42 mi nutes of I(}H7.
Jay O'Brien W6GO of Rio Linda CA.

worked 100 DXCC countries-an achieve­
ment thai brought him an impressive trophy .
enthusiastic acclaim by many fellow Dxcrs.
and the awe of countless tcnderfooted OXen;
like myself. How could he have worked so
many countries so quickly '!

Ma ny hams opera te for weeks. sometimes
mont hs. even years 10 contact that many
countries. Ifthere had been a worldwide OX
contest on the air .jhen working IOO countrics
in just over IWO days would not have been too
difficult-bulthcre were no such events .

Clearly there is a lesson 10 learn from Jay :
If the rest of us knew how he works on the ai r.
then we should be able to improve our operat­
ing skills, make better usc of our gear and our
t ime , and thereby increase the number of OX
sta tions we work.

To gel such inside information . I spent

several hours with Jay in his shack. I watched
him operate . stud ied his logs. d rooled over
hi s g ear. as ked him about te ch n iq ue s
wh ich might make me-make all of us -bel­
ter operators. What I learned may well sur­
prrse you .

Go fo r the Gold

To fully appreciate what can be learned
fro m Jay . we should stan by looking at his
achievement. His motivatio n was . o f course.
to cam the OXCC Golden Jubilee Award . an
anracti ve certificate offered by the ARRL 10
all hams who worked IOOoflhe DXCC coun­
tries during 1987.

" My goal was 10 work 100 countries in 48
hours ." Jay said. " S ince the affai r sta rted
late on a Thursday afternoon in Cali fornia, I
figured I had to have my paperwork in the
mai l on Saturday, so it could be del ivered 10

the League headquarters in Connect icut on

•••

Photo B. Although tatter than a 14-Jrory
building, W6GO '.~ tower upprars shorter he­
cause of the limitations ofphotography and
the absence ofother structures for compari­
son.
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Photo D. Jay holds me gold-coated " #1" lrophy presented to him by The DX Bulletin
aueuing to his working 100 countries in 1 davs, 42 minutes.

Photo C W6GO points to his Golden Juhill'e
certificate dated on firu Juy ofthe award.

ti re ... well , arena devoted to ham-related
acnvmes.

They take place throughout most of a dou­
ble-sized liv ing room , di ning area. and two
reception foyers. Spread out on tables wh ich
are along the wa lls of the rooms are three
computers a dot -matrix printer, a laser print­
er , three dai sy-wheel printers , a specially-d e­
s igned printer for mai ling labels, modems .
and much more-with a maze of cables and
switches so all can inte rconnect in any combi ­
nation .

To work-or 10 contemplate-all th is
equipment , and to accommodate guests ,
there arc enough luxurious sofas, stuffed
chairs , recliners. and such (wi th a cha rm ing
wood-stove set in the middle of the layout] to
seemingly equip a modest furnitu re store.
Clearl y. the O'Brtcns enjoy combining ham­
ming with living wel l.
Gear : To work the world, Jay uses two
transceivers : (COM ' s 75 1 and 730 . Adjacent
is an imposing mass of equipment : to select
antennas and Mate the tower, to determine
beam headings. to monitor signals-plus far
more gear that l fe lt motivated to li..t or to
questio n.

One of the key elements in Jay 's successful
operating is an ampl ifie r , an Alpha 7bPA,
1,500 Watt s output . It' s a key un it becau se of
his inrcrcstingc-offbeat-e-at titude toward u.s­
ing ampl ifie rs . He says, " I know a lot of
hams-maybe most hams- say amp lifie rs
add 10 interference o n the bands . (don 't think
that's true . If I operate I.(xx) watts. I' ll usu­
ally make just one call and have my contact. If

you ope r a te a t 100
Watts , you often have 10

call up to te n times to
make your contact, and
those extra calls produce
more QRM."
Li stening : Of co u rse
you've read and heard of
the val ue of th is basic
tool in virtually eve ry
ma nual. handbook , t ip­
sheet. guide , course. fo­
rum , wha teve r . co n­
ce rned w ith o pe ra t ing
skills , BUI apparentl y Jay
was born with- or has de­
veloped-especially alert
and sensitive cars. Du r­
ing one animated di scus­
s ion amo ngst him , his
wife , and I, he heard a
2-mcter call for his wife
.....hen Reither she nor I
had heard anything at all
on the air. Later, when
checking th e bands to

demonstrate his gear 10 me , he 'd barely pause
on a statio n, ye t he 'd hear the stat ion's call
completely . correctly, the fi rst time it was
give n, even calls down around h2.
Calling CQ: " This is more effect ive than
many hams realize. " according to Jay. " If no
one called . no one would make any con­
tacts . ,- He got most of his 100 countries by
calling ' 'CQ''. He didn' t have to call repeat­
edly : pile-ups would often develop quic kly as

e e

"•

-

er, which is fed at the 75, foot level. j ust
be low the rotator.
The SIwek : Compared with whatever might
be the typ ical ham shack, Jay 's is a mansion­
in s ize, equ ipment, furniture , and layout . The
actual operat ing position is re latively modest :
abo ut an 8-foot cu stom -made table and
shelves with wh ite Formica-type tops, on
which sits an impressive array of gear. But
the station is Iess than ten percent of an en-

Jay ' s wife and another prominent DXer.
The structure is located dose to the cente r

of a IO-acre spread. The coaxial cables from
the antennas to the shac k run just unde r 500
feet. " That's not really too much of a run ,"
Jay says, " What little is lost is more than
made up by what's gained from the height. "
AIlt('nnuJ.' In additio n to the 80-meter dipole ,
the tower supports a 40-meter, four-element
yagi at the 147 foot elevation; a 2a-meter.
six-element yagi at 140 feet : a KT34XA trib­
andcr at 106 feet; and a l60-mcter half slop-

Tower : Th is is the most striking tool in Jay 's
OXing kit. The tower is 158 feet high . View­
ing such a height from
the ground, it is difficult
10 comprehe nd the loft i­
ness of that tower. Near­
by are several trees ap­
proximately 30 feet high ,
but they are far too shon
to m ak e m e aningful
co m pa r iso ns . A s I
looked upward from a
short d istance away from
the to wer, the li nea r
loaded 8().mcter dipo le,
mounted 153 feet up the
tower, looked more like
a toothpick than a 9O-foot
element .

But the tower is taller
than a 14-sto ry bui ldin g;
taller than the dome of
the Untied States Capi­
tol ; taller than the Statue
of Liberty .

At the 72 -foot level of
the tower there is a rotat­
ing joint : thus , the top 86
feet of the tower can be turned , The st ruct ure
is mounted on a cubic meter of concrete . The
four sets of guys- at 42 ,72 , 106, and 127
feet-are anchored in three cubic meters of
concrete, set 130 feet from the base .

The tower and ante nnas .....ere set in place
by a helicopter in j ust a little more than
th ree hours... It took longer than that to
edit our videotaped recording of the emire
opera t ion:' says K6HHD. Jan O 'Brien,
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W illiam Poellmmitz , Fa rmi ngton M A :
K6AAW, Larry Mu rdoch, R1.-d Bluff CA:
and Jay ,

O f the 100 countries Jay contacted . 48
were worked by CWo 52 by phone, Forty­
nine countr ies were worked on 20 meters , 32
on 40 , 12 on 80, and 7 on 15 . AIlIOld , he
made 23 3 contacts.

" The best " of those contacts , Jay says,
were BY (China) . 9Q (Za ire) , BV (Taiwa n).
C 2 (Na uru) , H4 (Solomon Isl and ), 306
(Swaz iland). Z D7 (51. Helena), and 302 (Fi­
ji) . Thai last ORe , Jay' s log notes. was " 8-9
Watts , Honda Accord parked ."

Jay began his ru n for loo counlries at ooסס
UTC January I , and contacted 38 countries
by the lime the bands closed around 0900
UTC (2 AM local t ime). After about 5 hours
of sleep, he was hack at his rig at 1407 UTC
(jUSI after 7 AM local) and operated until
1036 UTC (3 :36 the next morning); after that
st retch of about 20 .5 hou rs he 'd contacted R7
countries . Then he took another 5 hours rest ,
returned to the air at 1554 UTC (just before 9
AM local) and at 0042 UTe (5:42 that afte r­
noon) , worked PA3DK U (Netherlands) to
complete his loocontacts .

In wo rk ing those count ries , he used a
varied array of what might we ll be called
tools. As we look at them , you might consider
each as a checkpo int for possibilit ies to up ­
g rade your own QSOing ,

T he Tools



Photo E. Based on logs such as this . Jay sent some 5 .000 QSL cards during thefirst halfof 1987
alone,

" I watched him operate,
studied his logs,

drooled over his gear. "

his stro ng . clear signal attracted, at times,
more stat ions than is ideal for qu ick and easy
reading . Then he 'd move off. someti mes
cha ngi ng bol:h band and mode .

II 's also wise tocal l CQ every now and then
o n a band that doesn't seem open-where
there are no signals to be heard . or very few .
Especially on 10 mete rs- th at ' s opening
more and more these days, and it's al so open
a lot more often than many hams realize; they
j ust don 't send out CQs to find out. "

Persistence w;lh Flexibility : One appl ication
o f thi s tool is Jay 's staying on a freque ncy
when it is productive-bringing in new coun­
tries-but moving at a timely moment 10 an­
other frequency, even another mode .

His log shows that during the fi rst morni ng
he sent a CW " CQ" on 14,0 17.3 , made 16
co ntac ts , picked up five new countries (num­
bered 46 through 50) in 37 mi nutes . But dur­
ing the last 15 m inutes no new countries were
worked , so he shifted to 15 meters phone and
contacted 6 addit ional cou ntries in the next
hour. Later , in one 2·hour period on 20 me­
ters , he worked 9 countr ies , but added only 2
new ones, so he shifted 10 15 meters and in
just over an hour-and-a-half made a run {If 9
new cou ntr ies (numbe red 62 th ro ugh 70)
when new ones for his list were becoming
scarce.
Effic;ency : Watching Jay operate , you 'll n0­

uce there ' s very little wa...ted motion , effort,
or time. He logs in standard 6 -x9 - sccre­
tary's sho rthand notebooks, the o nes with
green pages and a spira l ring at the top . His
entries are neat , easily readable , written in
s ill. columns, unlined yet st raight as marching
sold iers. He logs in this o rder: time , call,

" his " and " my" signals reports. frequency ,
and name of the hams he works . For thi s
chase of 100 countries , he ent ered an ex tra
notation ; a number in a circle to indicate how
many cou ntries he 'd worked .

Watching Jay away from his operat ing po-­
s ition also reveals his effic iency. As soon as
he cued up the 40 -minute videotape of the
raising of his to wer, so I could view the
event, he immed iately moved to a co mpute r
to work without interruption untilI'd fini shed

viewing the tape. Then . as we walked outside
to talk about his tower, he moved a couple of
lawn sprinklers without breaking the story he
was telling . When I drove away from our
visit, I glanced back and saw that before I'd
left his property he was already at watering
another plot.

Another sign of his effi ciency : he sends his
QSL~ to all OX stat ions soon after he works
them , rather than waiting to receive cards
from them . " I've found that saves me a lot of
time and effon . By sendi ng cards to every­
one, when I get a stac k of cards in the ma il, I
don ' I have 10 bother to look up in my log the
details of the co ntact. Also, it helps sat isfy the
demand for California Q SLs fo r those over­
sea s OXers who arc chasing the awards of­
fered by the Cal iforn ia OX clubs. "

His QSLing is made easier by the QSL
Mana ger list he and his wi fe publish month­
ly . It is a computerized list ing o f more than
5 ,000 QSL ma nagers . Ma ny hams consider it
the most accu rate sou rce avai lable on where
to send yo ur cards- you can get confi rma­
tio ns from OX stations con siderably faster
than by going through bureaus.
Experience : Jay began hamming in 1949 . He

has worked 320 countries , all confirmed ex­
cept VU4 (Andaman and Nicobar Islands).
He is o n the OX Hono r Roll at the 308 level.
Above his gear is a di splay of 17 plaques,
including 5-band WAZ and 5-ba nd OXCC ,
1983 OXer of the Year ofthe Northern Ca li­
fornia OX Club, and a variety of honors for
his frequ ent entries in contests .

H is related experience includes 30 years
with Pacific Bell (Telephone), from which he
retired a few years ago as a project manager .
He continues to work occasionally as a con­
sultant in the project management field , RFI.
computer pro blems, and othe r communica­
t ions-rela ted fields .

Jay 's experience has also helped to build
his appare nt concern for people. Despite his
eagerness to work 100 stations as fast as he
could , he still took time to log the names of
his contacts . He also took time to note some
interest ing bits o f infonnation: . ,Just about to
graduate from high school, " " Near Paris,"
" Gold Coast city , " " Boy Scout, " and such.

An unk nown wordsmith said, " The dif­
ference between men and boys is the pri ce
of thei r toys." Jay is one ma n with expe n­
sive toys-but he plays with th em very
well indeed . A great many hams ca n learn
much -improve the ir OXing-by following his
lead .OJ

U OIl Fletcher N6//YK li ves at 274 Webster
Drive in Ben Lomond CA 95005. He is a
pralific auihor ofbooks andarticles as welt as
prof essor emeritus of speech at Monterey
Peninsula College.

•

This tower, tatter than the Statue of Liberty ,
required a helicopter to lift the top 21-fiJ(Jt
section into place.
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Brian D. Smith KA90lH Hum", 5 on your FHdbM:k card

,

Fostering Goodwill
and Great OX

W87PAX operations at the Pan American Games.

Photo A. nit,main 0l' t'rming statio" lit W87PAX. ",hh'h amassed H .632 QSDs 011 201llt'ters.

• January. 1988

I n early August of '87. I embarked on a
so lo DXped ition to the land of the

world' s rarest prefi x. Starting on the west
side of Indianapolis. I spent a solid half-hour
navigat ing my 1972 Pontiac across concrete
nails thai pierced the heart of the city . At
length I wound my way to an eastside neigh­
borhood , onto a short side street and into a
grassy field. where I abandoned the vehicle :
the rest o f my j ourney would have to be
covered on fool.

Alone and unarmed . I trudged through
grass and gravel for what seemed like min ­
utes until-there it was! Rising up in front
of me was my destination-a five-room ,
wh ite building surrounded by several lofty
antennas .

Yes. it 's true: For 23 days in August. this
tiny spot in the middle of W9-land .....as . liter­
ally and figu rati vely .
the home of t h e
worfd's rarest pre ­
fix-also know n as
special -event stat ion
W87PAX.

This o pe rat ion.
..... i t h w hic h I am
proud 10 have been
associated . began as
an organ ized effort to
co m me mo ra te th e
Tenth Pan American
Game s in Indi a na ­
polis . But by the end
of its meteoric life . il
had . in the opinion o f
many. blossomed in­
10 Ihe most successful
spec ial-event opera­
lion of all lime.

That' s a bold stare­
ment, of course. But
W87PAX racked up
some p re t ty bo ld
statistics .

Operat ing almost
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" ! was in the
Magic Kingdom of
DX Disney/and. "

nonstop fro m August I to 23 , the statio n
logged more than 23 .000 QSOs in 139 coun­
tries. Our a-s-member crew placed up to nine
transmitters in s imu llaneous operation, used
six modes (includ ing ATV) and conducted
QSOs on 13 frequency bands between 160
meters and 1296 MHz .

As a resul t , we are cla iming nine all-time
records for a special-event station.

But numbers alone don't tell the .....hole
sto ry. Our total s notwithstanding. .....e never

intended 10 mount an operation based solely
on the ledger sheet.

Naturally . we savored the ever-rising QSO
count and me smorgasboard of sca rce DX
that, for once in our lives . was chas ing us .
BUI believe it or nOI . our bottom line was
simply to have fun.

In the process. of course. we generated
excitement in the world radio community .
attracted nat ional and intemarional news
coverage of ham rad io and spread goodwill
from the city o f Indianapolis across the
enti re world .

There were other highlights . 100. We reo
ccived and delivered about 300 messages 10

and from Pan Am personnel. We helped
arrange a thi rd-party agreement betw een
washington. DC. and the island of Aruba.
And above it all . we had the lime of our lives

on the airwaves.
So much for sum­

marie s . A story of
th is mag nitude is
properly to ld in se­
quence, so let us turn
back the logbook s
and return to the vel)'
origin ofW87PAX . ..

The Wa)-We Were

Our tate begins a
few years ago in a
con ti nent fa r. fa r
a way. It h e lps 10

know that Sant iago,
C hile. or igi na lly
owned the right 10

stage Ihe 1987 Pan
Am Games. a mutus­
pon even! fo r athletes
in the Western Hemi­
sphere. BUI political
unrest and a lack of
funding prompted the
Chileans 10 reli nquish
the Games in 1983 .



\
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Photo C. W8 7PAX operators Chuck: Mitchell WB9NWF (at left) , and Brian D. Smith KA901H
(the author ofthis article], sit at the main operating station.

KolOS received the news we'd been wait ing
for : temporary pe rm ission to usc W87PAX .
Success was assured .

On the Air

When word of rhe specia l callsign arrived ,
" We immediately rushed to notify all the
operators ," Koss says . They correctly antici­
pated that all Hades would break loose once
the firs t CQ from W87PAX crackled across
the well-public ized frequencies.

M idnight tolled in Greenw ich . " At that
point , we had all six slat ions ready to go, "
says Koss. " Like the fly ing stan at the Ind i­
anapolis 500. at 0001 UTC, Kun yelled ,
'Go! ' and eve rybody jumped in. "

lr's a wonder the ether survived. " There
was a pileup on every band, even on VHF. "
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Photo B. After their successful effon ended . many ofthe 44 operators ofW87PAXossembtedf or
this ' 'team picture. .. N Oll' the lofty antenna in the background.

(A discouraging note to all special -event
organizers who wou ld foll ow in our foot ­
steps: Don't count on It. Before you flood the
FCC with simi la r requests , remember thai
the Pan Am Games involved 38 nations. The
sad tru th is that unl ess your event is also
international in nature . chances of obtaining
a specia l call are virtually ml .]

W87PAX organizers had publicized the
operation in amateur rad io magazi nes, but
they took no chances. JUSI in case thei r efforts
fell through , all notices ment io ned both
calls-W9PAX and W87PAX . Either way ,
the sta tion would ope rate from 0001 UTC
Au gust Ito 2359 UTC AuguslB.

W9PAX went on a couple of trial runs on
Field Day and in late July . On the las t day of
July. less than eight hours before air time ,

:'Iiext in line was Ecuador. but in November
1984 ,lbal nat ion bowed OUl, 100 ,

with time growi ng short. the Pan Ameri­
can Sports Organi zation {PASO) mel in Mex­
ico C ity 10 select a new host . Havana , Cuba .
and Ind ianapo lis we re the only bidders; both
came out winners. PASO awa rded Indiana­
po lis the 1987 Games and Havan a 199 1
Garnes.

Meanwhile, bad: in the Hoo sier capital.
ham radio operator Ku rt Pac ker . KT9M. ,
heard the news and saw an opportunity .
Pauker believed that the Games. which are
second in scope only 10 the Olympics . de ­
served a special-event stat ion o f the same
magn itude .

He wasted no time in buttonholi ng the local
Pan Am Committee . PAXII (Pan American
X-Roma n numeral fo r IO-lndianapolis),

" He said that we ' ve just got to do a big
statio n," recalls M ike Koss. W9SU . who
furn ished the shac k for W87PAX . " He went
to the comrrunee and told them he had every­
thing organ ized. that he 'd gotten a bunch of
guys and a sta tion.

" Actually , he hadn ' t told anybody : ' says
Koss . "Bur the Pan Am Comminee said go
ahead. So he called me . 'Guess what we ' re
go ing to do? We 're going 10 do it from your
place , ' he said."

The first step was to obtain an appropriate
call . " The FCC would not authorize us a
special license per sc." says Koss. " but they
we re willing ro consider modifying an exist­
ing caustgn."

Th ey search the Callbook for the right
cornhinanon. Since the station would be in
Indianapolis , their goal was 10 borrow a 9th
Area caltsign with PA in the suffix.

Surpris ingly , the first couple o f amateu rs
they contacted turned them down . Organizer
Mi ke Head WB 9 Z Q E t hen co nt ac te d
W9 PAX. Gordon M ille r , an Advanced Class
operator from Wisconsin Rapids , Wi sconsi n.

" We called him on the phone;" says Koss.
" He was quite enthusiastic about it . I think he
was kind of bono red. ",

With the W9PAX call in hand. they went
for broke . Undou btedly. a specia l. FCC-ap­
proved callsign would add zeros to the QSO
total . But the Peds hadn't done tha t numbe r
s ince the 1984 Olympics .

Twice , the organizers petitioned the FCC
for p er mission 10 modify t he c a ll to
WK7PAX. Tw ice the FCC said , no . " We slill
d idn' t want 10 give up on it, " says Koss. " So
we contacted them by telepho ne. After ca re­
ful explar aion and negotiation with commis­
s ion officials, they were willing to make the
exception.':

The offic ia l word arr ived in a telegram
from Michael Fitch , chief of the FCC's Pri­
vate Radio Bureau . Fitch noted that the ap­
proval of one petit ion " tends to resul t in a
prolife ration of suc h requests . "

" However: ' he added. " due 10 the inter­
national nature of rbc Games , the participa­
tion of athletes from virtually the enti re w est­
ern Hemisphere and th e predicted large
number of specta to rs, we believe th at a
waiver of the callsign requirements is in the
public inte rest and therefore warranted . ,.
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the air and decided 10 give us a
try. On behalf of Aruba. we con­
tacted the FCC . which in tum for­
warded Aruba' s request 10 the
Slate Department. A third-party
agreement soon followed .

No me ntion of ou r specia l
event would be complete without
recall ing how much confusion
our unique calls ign caused among
the uninitiat ed . T he best lin e
came from the Novice who insist­
ed we were mistaken about our
ca ll. " C hec k yo ur l ice nse
again. " he wid us.. ' II's probably
W-B-7PAX : '

SK for W87PAX

Brian Smjlh KA901H lil""! in tndianapolis I,V46260
(/742 C('ntur)" Wa)"/B) and is an editor ...ith Indi·
anapolis: ""'I:aun(' and an aIM DXu .

T he swansong o f W87PAX
floated across the airwaves sha n­
ly be fore the unrelenting Lat in
beat of Miami Sou nd Mach ine
enl ivened the Games ' closing
ce re mo nies. Ou r temporary li­
ce nse was 10 expire at 2359 UTC
August 23, so in ou r final hour we
activated every stat ion. staging a
fina l burst of comet- like bril­
Ha nc e be fore di sapp ea r in g
forever into the haze .

In those waning moment s. I found myself
CQ-ing at the key o f our 40-mete r rig .
Strange ly. QSOs we re scarce . At 2355 , I
answered the call AA410 with a quick " 599"
and flashed a " QRZ?" But there was no
response.

The Kess entered the roo m and told me to
QRT . AA410 returned with anothe r ques­
tion. asking my name . as I recall. " Brian. " I
replied . " SRI- M UST QRT. 73. AA410 OE
W87PAX SK."

Feeli ng depressed . I switched off the rig
and stood up. Suddenly , the stat ion sounded
lik e a l ib ra ry . Fellow o pe rators mill ed
around . say ing little . The atmosphere was
sulxlued .

Koss had ordered enough Chinese food to
feed the People 's Anny. so we formed a line
and fi lled ou r paper plate s with "BY "
CUISITIC .

Sitt ing on the porch, we heard news of ou r
whopping QSO coum- 23. 270-and cele­
brated briefly . Then it was time to go. We
clasped hands , exchanged co ngratulatio ns
and mu rmured our farewells.

Darkness engulfed me as I walked down
the driveway towa rd the W87PAX pa rking
lot . Headlights appeared behind me, and as I
turned around. I heard the voice of Koss's
non-ham neighbor. Even he had heard of
W87PAX .

"Hey." he shou ted through his ro lled­
do wn car window . " What are you guys
gonna do next week?"

I chuckled and shook my head . "I don 't
know. " I said. s ighing, '" reall y don ' t
know. "DJ

. -.t ~"

-
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My eight yea rs as a journalist had taught
me how 10. and how not to . write a new s
release that will catch an ed itor's atte ntion .
So I whipped up a pu nchy release that we
photocopied and sent 10 the local med ia . Th at
prompted even more coverage .

Me an while . bad in the shack. spirits
soared . We manned the stat ion vi rtually
around the clock. and as word spread o f ou r
ope ration, othe rs wa nted to enlist.

For example, after work ing our statio n.
Ron Weiss W90FF, as ked if we needed any
more operators. Sure , we said. co me on
down. Weiss and a friend . Ch uck M itchell
WB9NWF. proved to be ded icated reinforce­
ments.

Besides instigating pileups. we found time
for public service. We lea rned that messages
from ou r Pan Am vis itors were nO( be ing
delivered to their home countries (chiefly
South and Ce ntral America n nations) because
of a snafu .

The e xist ing traffic system. it seems, could
not ea sily handle messages in Spanish . With
our respectab le array of antennas-four tow ­
ers between 90 and 140 feet-we figured
the shortes t d istance between two po ints
wa s a s tra ig ht li ne. So. wit hout pri or
planning. we organized a dai ly Pan Amer­
ican net and encouraged check-i ns from
our ham rad io brethren in South Centra l
America . Their enthusiast ic assistance en­
ablcd us to deliver dozens of messages in
short order .

Once . we found ou rsel ves dabbling in
international relations . O fficials fro m the
island nation of Aruba had become ensnared
in bureaucracy when they called Washing­
ton . DC . to negotiate a third- party traffic
agreement for the Pan Am Games. The re­
quest filtered down to Aruba's amateurs. who
heard ou r Pan Am commemorative stat ion on

Photo D. Gnt" ofthe four to wering afl1t"1mas or the ham shack. ofMik.e
KOH H-'9SU. which was used fo r the W87PAX operation.

lIi~hel" and lIi~hel"

Despite gene rally disappoi nt ing cond i­
tions. our QSO total reached IO,OCO after the
first week and 17.0c0 after the second.

O ne of the secrets of our success was the
certificates we dangled be fore the eyes and
cars of our fell ow ha ms. Work us once for a
QSL card . we said . work us on three bands
for a certificate .

That proved to be a stroke of genius. In­
stead of one QSO and goodbye. statio ns were
tryi ng for three. Some could n' t even stop at
that point. " I've worked you on five bands
now:' one ham boasted . And so it .....ern. as
multiple Q SO s with W87PAX became a
status symbol.

•.A lot of this has to do with unde rstandi ng
lew-ba nd mental ity ," says Koss. " These
people like ce rt ifica tes, special caltsigns.
fancy QS L ca rds . That' s the thing that drives
them in the hobby . Offer them that and you
can' t lose . "

Mean while, we accommodated-and even
cult ivated-the media's attention. We'd al­
ready found ou rse lves in USA Today and on
local tele vis ion . but why give up there?
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OX On-urns

For me, the d ream is always
the same . In re a li ly I' m fast
as leep. but in my imag ination
I'm silti ng beh ind th e mic ro ­
phone of my home stat ion. frant i­
cally try ing to direct traffi c as the
ra rest OX on the planet chases
KA901H .

" The BYI station-I SAID ,
' P LEAS E STAND BY !' Th e
l S I. you 're 5 and 9 ! Albania .
you ' re next!" Then comes the in­
evitable buzz of my alarm cloc k.

Bu t when my tu rn ca me at
W87PAX 's 20-meter mike. the alarm clock
was silent. The dream was real.

My seventh QSO was a 3A2 who fought his
way through my pileup . Later. in the span of
40 minutes, I worked a poker hand full o f
5's-a 5H3. a 5L2 . a 5N8. and 5V2 and a
584. There was a VK9, a 7X2, a ZB2. .. my
head was reeling . I was in the Magic King­
do m of OX Disneyland .

Th is is the son o f experience that gives one
incentive to lead a good life . Perhaps some­
day . when I become a silent key. St. Peter
will show me the way to that great ham shack
in the sky. where all the pileups are deep and
all the suns pot cou nts are above average .

Koss notes. Eighty meters, 40 ,
20. 10. 6 and 2... .31 every stop.
stations were piled higher than
the F laye r.

WA2DTN nailed dow n the
fi rst QSO. Others roll ed in like a
tidal wave. " We worked 3,000
stations the first day , and 5,000
by the end of the weekend," Koss
says, " T he re were 50 stra ight
hou rs of pileups; we had over 100
QSOs an hour.

" It was like being OX without
leaving home ., .
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Face it. the w orld
of ham radio is a lot more complex than it used to be. We have new modes

popping up everyday, satelli tes racing around the globe, compu te rs,
spread -spectrum . . . how can you keep up wi th it all?

It 's easy. Every mont h , the new 73 amateur radio covers the w hole spectru m of
amateur radio with a light , easy-going style . We 'll keep you up-to-date on what's
happening in your hobby with an array of features , reviews. and columns on
everyth ing from ATV to Packet , from QRP to DXing!

Just $ 19 .97 will bring you 12 issues of 73 . A monthly trip to the newsstand would
cost you over $35. Find out what your friends al ready know : the new 73Amateur
Radio p uts the fun back in to ham radio!
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NEVER SA Y DIE
systems which defeat their intelli ­
gence. Few people with intelli­
gence or creativi ty tast long in
these maddening situations. They
soon discover they'll never make
much money, they'll never be able
to make decisions without the fear
of damaging their careers-that
creativity is a card inal sin. So this
is what amateurs are demanding
to run the sesc service?

I wish every amateur who hon­
estly believes that he is going to
gel a better and cheaper service
with a non-prolit than with a lor­
prolit group running the SCSC
program would visit the USSR­
anywhere in the USSA! The total
lack of interest in work which guar­
anteed employment engenders
has to be seen at first hand to be
really understood. We see it here
at times when we have to deal with
the government.

Have you lorgonen your brush
with our Employment Security Ad­
ministratio n? Car registration?
The mili tary? let's be kind and
say that our bureaucrats are not
as helpful as we might like. One
gets the impression that govern­
ment employment too often at­
tracts tiny minds intent on doing
the least amount of work oeces­
eary to achieve retirement.

Sure , the re are exceptions ,
many of whom I know personally.
But when I talk with the excep­
tions their stories 01 lrustrations
with the system in which they are
trapped are sad to hear.

I'd lar rather buy my call signs
Irom a lor-prolit company which
has to provide good, efficient and
inexpensive service in order to
keep its Iranchise.

lordy, The Connecticut Turn­
pike was able to get rid of four loll
boolhs (35c each) just by giving
the lood franchise at the rest stops
to McDonald 's. The result is in­
credibly better food than we had
before, better service, a saving of
$1 .40 tolls and no more pileups of
traffic at the toll booths. Every­
body won . This came to mind be­
cause I happen to be writing this
as I drive along the Turnpike on
my way back to New Hampshire
from a most interesting adventure
in New York City.

I want a lor-profit company
which is going to have a vested
interest in providing good ser­
vice-one which will be installing
the latest in computers and corn­
municat ions, not bureaucratic
lorms and liletime tenure em­
ployees.

I suggest that any amateurs
who have wntten to the FCC orthe
ARRL (il any really did) pushing
lor a non-profit handl ing 01 call
signs give the concept some sen­
ous re-think ing.BI

seeking to provide a national se­
se service, the above comments
would seem to be self- serving in
the extreme. But let 's take a look at
the concept that's involved here.

Shortly before th e American
Constitution was written two hun­
dred years ago Adam Smith pub­
lished his Wealth of Nations . This
book makes as good reading to­
day as it did two hundred years
ago. It's a manifesto lor the en­
trepreneurial-capitalis tic system
-you know, the one the commu­
nists call decadent .

Having visited the USSA, Chi­
na, Czechoslovakia and Yugosla·
via, I can personally affirm what
you've read-communism does
not work-il has not worked lor
the benelit 01 the people in one
single country. And that's the
main difference between for.profit
and non-profit. It 's communism!
socialism 'Is . capitalism. Has Karl
Marx or Adam Smith triumphed in
the test 01time?

Let's look at non-profit as we
have it in America. Well , we have
our government. which certainly
is a model 01 non-profit . . . we've
the highest international debt in
the world . I challenge you to point
to one single govern ment pro­
gram which is run with any effi­
ciency.

And we have our non-profit
Ameri can educational system
which is infamous lor its protec­
tion of poor teachers and its re­
sistancetochange. It'salsolamous
for turning out illiterates and bozos.

Non-profit corporations enjoy
massive postal benefits, paid for by
the for-profit corporations with
which they compete. Non-profits
have hltle rest raint on lavish
salaries and perks-and appar­
ently no limit on the millions they
can salt away in investments .
We've all read about the mill ions
siphoned trom non-profit groups
into mob enterprises .

The real strength 01 America
has always been in capitalism
... and its main weakness has
been socialistic adventures. Yes,
they're always well-mea ning­
that's the apology lor Ihese un­
ending failu res.

1/ we get a non-profit scse
group to issue our calls it seems
unlikely that we're going to see
the first known efficient non-profit
organization . What we'll see is
what we always see when we deal
wit h bureaucrats-inelliciency ,
bungling, arrogance and frustra­
tion for us. The lew intelligent pe0­

pre I've met working lor our gov­
ern ment or ncn-profu corpora­
tions are hopelessly trapped by

• Repeaotef control Cifcui try makes
an interoonnected repeater lrom
your two t-anscervere

• DTMF selective signalling
• Simp le lnetauatjoe

Not for Prof it

In a recent ARRL newsletter I
read the following, " II is obvious
from the comments liIed that Ihe
amateur community views the as­
signment of call signs as a ser­
vice, and not as a bus iness propo­
sition, and amateurs would not be
supportive on the appointment of
a for-profit entity as a Special Call
Sign Coordinator (Se se) . The
Amateur Radio Service has al­
ways been non-commercial by its
very nature, and as such it would
be improper in the ext reme to
commercialize the assignment 01
call signs. Amateurs are certainly
willing to pay the cost 01services
received, but not to the exten t that
a private-sector entity appointed
by the Commission should profit
Irom it."

Since, out 01 the twelve entities
who filed petitions with the FCC,
there seems to be only one non­
prolit entity other than the ARAL

In the meanwhile, il you ca n
Ihink of any way I can make 73
more fun-yes, I know , cut the ed­
itorials-let me know .

I
•

SIMPLEX OR HALF DUPLEX

INTERCONNECT

Make The 'Elfl!/fConnection

CES 510SA·1I FEATURES
• Simplex. H-'I Duplex, Of Full

Duplex ()pefal ion
• Remotely pfOQfammabltt from any

lttlttphone
• Powel1ul 'Syllablc Sampling' uses

VOX cir<:ultry to allow simplex
sampling only between words

The 51O$A-l1is a luil leatuted telephone Interconnect capable 01both
landline and mobile initiat«l calls. The 51OSA-11 1san enhanced~
ol tne popular 510SA sm.r1 Patch and Includes many additional lea·
lule$. With thousands ol Stnilrt PaId'leS in the field already, you can be
sure 01 tne valU$of lhis outstanding in terconnec t.

DES Communications
Electronics
Specialties, Inc.

803C S. Orlando Avenue
Winter Parll., FL 32789

from PB'JfI6
terested in and send it in. Only
about 10% of the 73readers have
been using the card _. . Isk ... and
that's illegal and punishable ac­
cording 10 the contract on page 6.
I've been far too lenient about this
so far.

Your reader's service card with
some circles will make our adver­
tisers very hapy-will make me
happy-and, jf you actually buy
some gear, w ill resu lt in 73 grow­
ing in si ze back to a b ig , fat
magazine. When's the last time you
made people happy so easily?

One more thing-while some
advertisers go 10 a lot altrouble to
see that you get the information
you want, complete with ordering
information, we have a few who
haven 't got thei r act together. I'd
really apprec iate hearing from you
on how quickly your responses ar­
rive, how helpful lhey are-and if
they got you to buy something_
Your feedback will help me get
advertisers to do better, One of
the most fun Ihings in amateur ra­
dio is buying something new and
gell ing it on the air.
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The informative Heathkit Catalog shows
you more than 450 exciting electronic prod­
ucts that will challenge, instruct, and enter­
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cecesFOB HOUSIOf1. e .cepl as llOIed Poces sub/eCllo
Cf'Iange.wnoo.n notooe IlemsSlhJedtoJ)foorsale Calany
l...-.elodJed; ee stalUS r:J 'fOUl order Texas reso:JenlS add
sales la x AI ~ems 1'" laetory w4l',,)fI1~ plus MadlSOfl
wa<'af'll~

DON 'SCORNER
HOliday Shoppong Tile Easy Way Buy MiI~ or Buy
Phone Conlac1 MadISOn Today lor Your Gd1 Needs

TUBES
ccams /l. [),-ake Replacement !ubes
GE 61468
3·5OQl
GE Industrial Tubes
GE 12BY7A
GE 6JS6C
GE 8950
12J B6 Sylva"'1l
Hard 10InJ TubeS5C}9O% on ns
"'B6A
6JE6Cl6L06
RCA_S
6><06

P"'CKET PO WER
AEA PK-232 wlUl newWX FAX
KanlrOfllCS KPC II
MFJ 1270
MFJ 1274
Nnw x anuonc s KAM

SERVICES
Complete KWM 2 Rt.~ube

Fla t Icc Coll ins lCbu~d

G1JillW~~w~
Electronics Supply

3621 FANNIN E~.·"~
HOUSTON, TEXAS 77004 ~

ClIlClE 25 Ofrj IlEADEIi SlIlVICE CARD

!COM 28HITTM

.....PHENOL
831SP-Pl259 $II\t(!fplate
UG 176 ,educe< RG8X
831J Double Female UHF
82 61 N Male
82·97 N Female Bulkhead
82 63 Inllne Female N
8298 N elbow
82·202-1 006 N Male 101 9913
31·212BNC-RG59
3 1-216 UG201 AlU N MaIe-BNC Female
31 -2 BNC-RG58
34025 N Male, RG58
34 125 N Female UHF male
3128 BNC Female-PL259
4400 N Male-SO 239
29OOBNCS0239
Goa. Elbow

tos 00

""

7900
"00
2500
36,00
25,00
'500
79,95

' 90 00

2995

8995
S~'
CALL

$18900
13500
"'00

S29 00
54 95
Soon

11500
"00

45900

"95
5995
3300

ra 00
11 9 00
18900
11 995
139 00

Call Don
63,00

2,001roll
Less 10%

39900
Now Avalable

"'900
"00

38500
"00

19 95
200

395up CALL
500 omees CALL

29
"9
300
, 95
SOO
200

99
zs

Tfades wanted
teeoe 111 VOUf Od HT

Calb ll"ade
9<900
...900
31900
31900

15%OfF
" 9 00

Call

New rigs and old favorites. plus the best essent ial accessories for the amateur.

tuJ lICOMjCALL FOR ORDERS
1 (800) 231-3057
1-71 3·520·7300 OR 1·713-520-0550
TeXAS ORDERS CALL COllECT
ALL ITEMS ARE GUARANTEED OR SALES
PRICE REFUNDED ~

PARTS
1 5 Amp'4OQVI", wave brodQl! rOC1~1E'f 1 95
2~1000PlV Epo.~ diode 29 eaen Of 19 OOi lOO
001511(lKVOf ,00 1J2Ol(V 195eddl

3N201 95
4 nch feffce rod I 95
365pF cap 1 95
SanyoAAAAA NIC3<1S wllabs 2,00
2,456,8~mlCplugs 300
118, 114, wall carbon reSlslors 05 each
Metef (;.3000 VOC 0-1Amp OC 2'12" Square

W,lIl shunt
Drake-Collins mike plug
Thousands ot panel meters
MICA Cap OOO4I3KV
Doodes3Al l000 PlV
0urac:el9 Volt Banef~ ' 2 Pak MN1604
CINCH 12 pon conn ICl'(Dra~c etc) IemaIe
Aefovox 1000 pII5O(I V leedIh<ough caps
MaIoo-y6 voIL 4 prong VoalOf PN,/600A
loomtdf45QV Axal Cap
Eve.-eadv 9 volt ban (216)
011100C/V Ba~eI<le M<Xled c..ps

ANTENNAS
Ioopole 144 MHz
1oopole440MHz
Cusho'aIl124-WB(146 MHz)
80JtlemutHF6V. 80-10 venlCal
HF2\' , 80& 40 vef1lcal
HF4 B
Husllt'fG7-144
HUSllCf 6BTV
KLM HF wond Class S<mcs Antennas
ALPHA Delta OX-DO
Coa x Seal
aawocoes
KLM KT-34 A
W2AU W2DU
NEW KL M 1,2-44LBX
1296 Powe< 0Mdet
C'OOte Co.78 • BS 80 7!l18O 'Ol<tlable 00p0Ie
G5RV

OTHER "'NTENNAS
Diamond o. 130 oecooe 25-1300 MHz
Larsen KukIuc~

Larsen 2M 'h ....ave leIeSC(lpeanl
A~an!, AP15130 0f1 Glass Antenna
Anl\!Co2M, 518, Mag Mount Comp_
Van GOfdon NO-4, 4 band NO~lCe dipole
Valor AB-5 Mobile
SIOf'\e'f DA 100 0 Aclt~e Rx Antenna
DC 'Tenna Hltd1 3/8-24 Thread
F~s 314 · !lalle< hdchC'S

MADISON HOLIDAYSHOPPER

EOUIPMENT
N..... Icom IC 761
Kenwood TH205AT
Kenwood 15 440S1AT
Icom R1000 25-2000 t.lHl
1com1C735
santee FM 340, 220 t.lHl . 25....
Santee FM 240 NT
Mlf3YC Amps
Tok yo Hy-Power HL 1K A MP, no 4C X2506
New Kenwood TM-221A , 45W mobile
VJ Ampl l!,er, VHF, bu,lI .... England, 1 ,n- l00 oct.

3-100.5 100 (eal249,OO
10...-100 0Ul 22900
25on·1600Ul 31900
AI models nduOe preamp
ltnll2M4-4OP
Keowood TW 4100A

ACCESSORIES
B.'.W VIEWSTAA ANTENNA TUNER
He4HC41HC5
He4 6 1.410 Boom M ike hOOdsel
T,,·H 5000A Remote Phone
Da,W;! NS660A 30130013000 watts
Anrcc ElH 2300· Excenem buy
N ye M£l5-A (to/ the big boy5')
Shure 4440
AmecoPT-3
New Tokyo HC 200A
ASlatoc MC321 eartn:1ge 0104
CSI PflV31e Palen
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We've got the greatest
design/performance
"Know-how"-14 years in
the business-with
constant improvements in
our Repeaters & Link Units!

Complete Line of VHF/UHF Rcvr. & Xmtr.
Boards & Assys. also available. Plus 10,
COR, DTMF Control Bds., Antennas,
Duplexers, Cabinets, etc. Inquire.

For that new 220 MHz Machine-
Spectrum now makes 3 lines of VHF Repeat­
ers-the world famous Deluxe SCRI000A,
the Low Cost line of SeR77s, and the State of
the Art Microprocessor Controlled SCR200QX
Line of Repeaters!
The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the " bells &
whistles" have been eliminated-at a large
cost savings to you! The SCR77 is a reat
" workhorse" basic machine designed forthose
who want excellent, super-re liable perform­
ance year after year-but no frills !
Of course, if you do want a Full Featured/
Super Deluxe Repeater with full panel
metering and controls, and a complete list
of ' bu ilt -In ' options, then you want our
SCR1000A or the SCR2000X•
All three available with: AutopatchlReverse
PatchlLandline Control; TouchTone Control of
various repeater functions; 'PL'; "Emergency
Pwr.lID' ·; Tone & Timer Units: Sharp RX Filters;
Power Amps: etc. (2M & 440 MHz eotrs. and RF
Link Units also available.)
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SCRI000A 2M or 220
REPEATER W/1S0 WT. 2M Amp
& 30A POWER SUPPLY.

. (All Items available separately)

-- - -• • •

Basic SCR77

Shown in optional cabinet .

Call or write today for details and prices!
Get your order in A.S.A.?!
Sold Factory Direct or through Export Sales Reps. only.

For the Finest in 220 MHz Repeaters,
Go with the Leader'-

, !lWh-illlJ},=" IIIIJlIIII!Ii'\:~' "

055 W. Germantown Pk, 510. Norristown, PA 19403. (215) 631·1710. TELEX: 846-211
CIRCLE 5 1 ON Il£.I.D£R SE RVlCECAMI

'lfsC/ SPECTRUM COMMUNICATIONS CORP.



73 Review by Pete Putman K T2B

Numbe-r6 on your Feedback can!

ICOM America , Inc.

2380 116thAve. NE

Bellevue WA 98004

Price Classes: IC-475A $1400

AG-35S $95

ICOM IC-475A 70cm Mult imode Transceiverl
ICOM AG-35S Mast -Mount ed 70cm Preamplifier

Photo A. Front view of the ICOM tc 475A, 70em Mu/limode Transceiver.

Hard on the heels of the "new-look"
rc.275A 2meter mutttmode comes

ICOM's offering for the 70Cm band, the
IC475A. Regular readers will recall
the review of the 275A in the March 1987
issue. In ill commended ICOM for their
innovative design as well as the
outstanding performance of the receiv­
er front-end and mixer stages. The
IC-475A lives up to the reputation set by
the 275A.

Overview

Let's take a look at someof the unique
features of the evolving '''75'' line! First
of all is the compact design with amber
LCD display, resulting in a snappy-look­
ing rig that fits into some pretty tight
places. The case dimensions check out
at 9.S ~ W x 3.7 ~ H x 9.4" 0 (same as the
rC-27SA) allowing either mobile or base­
station installation. The heat sink is most­
ly internal to the chassis, and in fact upon
opening the top cover, that and a small
speaker is all you see . Incidentally, all
"7S"-series radios come with a built-in

AC supply as well as external connec­
tions for 13.8 VOC.

The front-panel controls have been en­
gi neered for easy access, wit h the more
important ones featured prominently to
the left and right of the display. Adj ust­
ments that don't require frequent adjust­
ment are found under the left-side push­
button panel and are push-actuated
potentiometers . These control RF POWER,
RFGAIN, cw DELAY, AF TONE, and MIC GAIN.

Additional buttons here control the op­
tional speech synthesizer, T/R switch­
ing , and meter display. Directly above
these are the main controls for mode (FM.
CWo SSB), speech compressor, AGC time
constant, and noise blanker. Tone­
squelch settings are activated from this
pad. as are the repeater offsets and a
repeater-reverse control.

The volume, squelch and power con­
trols are to the right of this pad, while
switches for tuning speed, MHz step­
ping, VFO selection and VFO splitting
are to the right of the main dial. Beyond
this are located the RIT controls, memo-

ry-<:ommand buttons , memory-selection
switch, and passband tuning/notch ad­
justments. The control complement is
rounded out with 3 pushbuttons immedi­
ately to the left of the tuning dial for scan
mode, and a data switch, which I'll dis­
cuss momentarily.

The amber display is easy on the eyes
and it reveals a lot of information as well.
Not only is the frequency displayed on
both transmit and receive, but the RIT
control and its offset are shown as well as
the offset (if any), VFO or memory posi­
tion, and the mode selected. The equally
visible meter to the left shows power out­
put, ALC level, signal strength, and acts
as a discriminator meter in FM mode.

Right away you might ask why any­
body might need a notch filter and pass­
band tuning on 7OCm, as these controls
would only be used working CW or SSB.
Well , they do come in handy on occasion
during a contest or when the band is
open during strong tropo- otherwise,
you probably won't need them. ICOM
continues their practice of deleting a
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vox function from their multimodes and
I say more power to them! The only thing
approximating VOX here is the ad­
justable CW-keying hang-time. which 01­
ters both semi- and full break-in. (The
benefit of full break-in CW here is ques­
tionable , as most serious 70cm CW types
will run outboard amplifiers and none of
the various brands I know of are present­
ly equipped for aSK operatlon.}

Half of a Pair

Since most of the control functions
were discussed in the March IC·275A
review, I'll cover them very briefly here.
Two VFOs are standard, as is a 99-chan­
net memory bank. You may store inter­
mation regarding the mode. frequency,
offset, and any tone squelch settings in
these channels. Uploading this informa­
tion 10 either VFO is accomplished at the
touch of a button. You'll need to do that to
use the RIT control. among other things.
Loading memories is just as simple! In
addition, ICOM provides a Call Channel
(read Prior ity Channel) and two channels
designated Pl and P2. These latter

" CW operat ion?
It's a breeze."

channels define the upper and lower lim­
its of a pre-programmed band segment
scan mode.

What is the actual frequency cover­
age? Unlike the IC-275A which allows
the user to listen in from 138- 174 MHz,
the IC-475A is limited to 430-450 MHz.
That's it! This covers the current active
70cm spectrum in the US and Canada at
present, and all possible modes are
avai lable-except Fast Scan ATV. This
is unfortunate, since the companion
IC-1271A for 23cm does offer FSATV,
and it would make the transceiver more
att ractive to a larger market. Incidentally,
one can run SSTV through the micro­
phone jack , and JCOM also encourages
AFSK arrvoperation.

The packet enthusiasts have been ac­
commodated with the OATA switch I
mentioned earlier. ICOM boasts of their
high-speed switching time (less than 5
milliseconds) allowing both high-speed
packet and full break-in CWo Select the
DATA switch when running either packet
or AMTOR modes to allow for that fast
TIR switch time (no, it's not the default
setting). You can use it in USB, LSB or
FM mode. Apparently, packet on 70Cm is
quite popular over in Japan (in teet. pack­
et on any band is popular there), so all 01
the '75-series radios have or will have
this DATA switch and offer the 5ms key­
ing time.

One last feature: There is a provision
for a narrow CW filter as on the lC-275A,
although it's not the same filter accord­
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ing to an errata sheet in the owner's man­
ual . The correct filter is the FL-32A with a
center frequency of 9 .0106 MHz. This
filter is a 500-Hz type with - &dB skirts at
± 250 Hz and - 60-d8 skirts at ± 670 Hz.
The band isn't that crowded during a
contest on CW, but the EME operators
will have lots of fun with this option, espe­
cially in conjunction with the notch and
passband-tuning controls to home in on
that weak echo.

Incidentally, ICOM has changed their
amplifier keying contacts from the famil­
iar RCA jack to an 8-pin DIN receptacle
on the '75-series rad ios. It was a simple
mailer to make up an RCA-to-DIN jumper
for the outboard amplifiers , once the
proper DIN plug was located! This type of
plug has tapered pins-not rounded, as
most over-the-counter types sold in the
US will have. If you try to force one of the
tatter types in, you'll do serious damage
to the jack! Make sure you have the right
plug. (It's the same plug used on the
Kenwood TS-430/-830/-930 radios, by
the way.)

In Operation

The receiver and preamp got a true
field test. I took the IC-475A and the
AG-35S to Chincoteague Island in June
1987 for the ARRLJune VHF aso Party.
What better way to test it? The good
news (and all the news is good) is that the
transceiver worked better than I hoped!

This is the first contest in a long time
that I've operated on 70Cm without using
a Iransverter and HF radio. Based on
my experiences with the IC-275A (which
was also undergoing a similar crunch
test across the operating table). I fell
that the 475A would pull its weight.
The fact tha t we used two at-elemen t
yagis ahead of it certai nly didn't hurt
matters.

Before I go further. I'll digress for a
moment to the AG-35S. This was sold as
a companion unit to the now-discontin­
ued IC-471A1H series radios, but still
uses the same DC-power switching
scheme with the newer IC-475A. It uses
a 3SK121 device in a waterproof hous­
ing and is rated at 100 Walls through­
power capacity. I elected to use a Tokyo
Hy-Power 70Cm amplifier with built-in
preamp after the IC-475A, but the
AG-35S was put in the line between the
transceiver and amplifier for comparison
purposes. With a run of under 70 feet
of Belden 9913 cable to the antennas,
mast-mounting the amp was unneces­
sary.

ICOM rates the preamplifier at better
than 15-dB gain with a noise figure under
1.5 dB. On-site observations were pretty
much in agreement with that number. I
wasn 't in a position to measure the noise
figure.

I can tell you with confidence, how­
ever, that the housing is indeed water­
proof. The night before the equipment
was completely installed, we were treat-

ed to one of the delightful Chincoteague
thunderstorms, during the course of
which one of the two support tents was
partially flooded. In one corner of that
tent lay the box in wh ich the AG-35S and
AG- 1200S for 23cm were stored (of
course), and they were discovered the
next morning, merrily float ing around in
circles. Upon opening each unit, the in­
ternal housings were found to be bone
dry. Satisfied?

Contest Contender

The September issue 73 Magazine
covers the contest. 432 MHz sse and
CW were fairly busy at times, and the
IC-475A performed nobly, especially on
weak-signal work. The IC-475A signal­
strength meter suffers from the same
malady as the one on the IC-275A: It's
very sluggish. In separate tests on the
bench, a 2-3-I.lV signal was required to
register S-9. It moved hard ly at all on
most received signals (except when the

" The receiver
is very quiet, a

direct result ofan
efficient mixer and

a well-designed
front end. "

external preamp was kicked in). The
preamp made it possible to work grid
squares over 300 miles d istant with our
modest sta tion.

Received audio reports were accept­
able and on a par with the IC-275A. Both
transceivers offer crisp, punchy audio
with the supplied hand-held microphone.
(I didn 't use any base-station micro­
phones; rather, I used a foot switch to key
the transceivers and the free hand to
log and tune.) ICOM offers a speech­
compressor option on the 475A, which
helped considerab ly du ring contacts
with very distant stations, providing the
settings were correct. I suggest running
the microphone gain at about 9 o'clock
with the compressor ON for the best re­
sults.

CW operation? It's a breeze except, as
stated earlier, most accessory amplifie rs
can't use the aSK option. You 'll have to
choose the appropriate drop-out delay
with the front panel recessed controt ,
and select the SEMI option on the back
panel. Or, do as we did and opt for no
delay time, using tootswitches and the
PIT line for keying.

One really handy feature on 432 is the
RtT control, which offers up to 9.9 kHz of
shift using a continuously-variable con­
trol. Despite all of the advances in phase­
lock loops and high-stability crystal oscu-
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._-.- ---• Ott-The-Shelf Deater Delivery

• Fin est Quality Military Construct ion

• Lowest NF GaAs FET Preamp

RF POWER AMPLIFIERSTE
SYSTEMS

SPECIFICATIONS
For the past f ive years, Amateurs worldwide
have sought quality amplifier products from TE
Systems. Renowned for the incorporat ion of
high quali ty, low-noise GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our
fine line of products throug h select national
d ist ributors. •

All amplif iers ere linear (all-mode), automat ic
r /R switching with adjustable delay and usable
with drive levels as low as 'h Watt. We incor­
porate thermal shutdown protection and have
remote control capability . All units are de­
signed to ICAS rat ings and meet FCC part 97
regulat ions. Approx. size is 2.8 x 5.8 x 10.5"
and weight is S ibs.

Consult your local dealer or send directly for

fu rther product information.

TE
SYSTEMS

TE SYSTEMS
P,O. Box 25845

LO$ Angeles, CA 90025

(2131 478-059 1

..... - _ - _ Preamp_ DC Power AF

Model '1Hz Input Output NF-dB GIlIn-dB + Ydc " Conn.

0500G """
, "0 e " 13.6 ee UHF

05100 so-sa W "0 e " 13.6 as UHF

~ 1409G lU-'48 2 "" e " 13.6 " UHF

,.,OG '44·148 ' 0 " 0 e " 13.8 es UHF

141213 144-'48 30 "" • " 13.6 20 UHF

221()G 22G- 22 5 '0 "0 ., " 13.6 " UHF

22120 220-225 30 "0 ., " 13,6 " UHF

4410G 420-4 50 ' 0 ' 00 t.t ta 13.6 "
,

441 213 420-4 50 30 '00 1,1 • " 13.6 "
,

Models also available wit t>out GaAa fET pre...mp ldolele G $utloxon model _ j. An units cove<
f\lllan'lllleuf billnd - specify 10 MH z billndwidlh for 42Q-.450 MHz amplifier.

Amplffoer capabd,t_: 100-200 MHz. 225-400 MHz. 1·2 GHz. MIli tary 128"'. Commercial.
etc. also available - consult laetory.

AMATEUR CENTER

PAKRAn" Model PK-&t

PAKRAn " Model PK·232

AEA'S FINEST

PHON' (605) 886-7314

CALL OR WRITE FOR SPECIAL QUOTE

. . . Nn'" A,-ol/o bl.. - lOsl, ..dolly Fut Y ou!

YO UR H AM DOLLAR GOES

FURTII ER AT . ..

Call ur Write U, Todav f or a Quu l" !
Y" u'tl FinJ U, lu h., C"un.·ou,. K n t>w k,ugeab l..

and Hun.'sl

STORE H OURS,
. ·1 • .•. lO ll_0&1 " _&1

_ _ UI~IO'"

1_ ' ,I " • . l a T)
(UmD

loU_D'" 1_0UO.'1

P O 80> 73
182 N Mlljlle

Walertown,so 57201

• •
W hen II comes to

FAST DELIVER Y HO~ EST DEALI NG and
PROM PT DEPENDABLE S E R V I·e E nac k·up

We don I ,USI aovernse ,I - WE GIVE IT'

CALL US
NOW!

WE SERVICE WHAT WE SELL

AEA BELDEN ICOM NV-. ,
/l.L ' NCO BENCHER J5C °Al Ct'lAR
. ,--..:q 'T BIQD '(.'jTKONICS HA,J 0 ( "~lOOO·

A'~ O>-<£ BUTTEQ'I'JT , H' TRQI-:
"'.":D SVDO'. ' ct.NTuP1()I>, ,'" """'A"'E ' :~S l ....Q5EN E LEa / t< 6A'N

A'"E~"' '''' CUS>f:: 'l ....~ T t1'J TE~ -TEC
SPECIALISTS OI A", "'- M " -Pi{00Jlj(TS TRIQ- '·,ENWOOQ

ASTRON EN( Cl i'1 tl IPA,C>E U:-' o>,D!LLAlR£¥CO
e e.-w HUSTLER ~105E L E'1 VAESU

" AMERlCA'S MOST IfllAlLI AMAnUI UDIO DlAlll"

In 1937. Stan Burghardt (W~IT) . because of his intense interest mu-t"U ~~~ SELL·TRADE
amateur radio, began selli ng and servicing amateur rao.o equipment New & Reconditioned
in co njunction with his radio parts business. We stand proud of this H AM EQUIPME NT
lonq-Iastmq tradi tion ot Honest Dealing, Quality Products and
Dependable " $ -E·R-V-I-C-E" {

Above all, we fUlly intend 10 carry on this proud tradition with even
more new producl lines plus the same "fa ir" treatment you've come
to rely on. Our reconcmcnec equipment is 01the finest quality with 30.
60 and even gO-day pans and labor warranties on selected pieces.
And always remember:

Write today lor our latest Bulletin /Used Equipment list.

aRCU . 2 ON R£.Id>EIt SERYIClE CARD
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Performance Data:

ICOM IC·475A 70cm Multimode Transceiver
and

ICOM AG·355 70cm Preamplifier

All measurements made with Bird 43 Wattmeter, 10- and 50-0 Slugs,
Hp·608F signal generator, precision attenuators, and Boonton 92 RF muu­
voltmeter.

The receiver specifica tions are on a par with the IC-275A, which hada very
good compression point. ICOM is finally getting the right stuff from their
GaAsFETdesigns!

The fC-475A uses a quadruple-conversion scheme for SSB or CW work,
with the first IF at 70 MHz, second at 9.0 MHz, th ird at 455 kHz and a fourth
also at 9.0 MHz. FM uses a triple conversion set-up. The 1.cJB compression
point is not quite has high as I measured on the tC-275A. but is still exceuem
and as good as any standard transverler or receive converter.

+ 4dB output

+ 6·dB output

12 dB

30 Hlf2.5 LO

15.0 kHz/6dB
25.0 kHz/50 dB

2.5 kHz/6 dB
4.0 kHz/50 dB

- 135 dBm

18.5dB

.12 IJV

.15 1JV
. 3 ~V

Measured

nfa

15.0 kHz/6 dB
30 .0 kHz/50 dB

25 H1/2.5 LO

2.3 kHz/6 dB
4.0 kHZ/60 dB

15dB

nfa

nfa

nfa

Claimed

Squelch Sensitivity
(FM. SSB)

Selectivity (FM)

AG-35S Preamplifier gain

430-450 MHz

Selectivity (SSB, CW)

RF Power output
(FM. CW)

430-449.000 MHz

AG-35S Preamplifier
1-dB Compression

Minimum Oiscernable
Signal (dBm)

1-dB Compression
(RF and 1st-mixer stage)

Receiver Sensit ivity

SSB/CW 1D-dB SIN
FM 12-dB SINAD
20-dB Qu ieting

Total Conversion gain
(RF and tst-mlxer stage)

Specification

latera. there are still an awful lot of sig­
na ls on 70Cm that slowly drift up or down
from the initial contact frequency. During
short contacts, you'd never not ice it, but
on repeated calls with some reall y weak
signa ls, it is quite apparent. When tin­
lsned. the RIT is disengaged by depress­
ing the RITCLEAR control, or by switching
out of RIT mode altogether.

Survival of the Fittest

As an aside, the transceiver also sur­
vived, and is still doing well, after 3 suc­
cessive nights of spectacular ligh tning
displays, including a near-h it that blew
up a nearby mobile amplifier and
preamp. I should add that disconnecting
the coax is highly recommended during
such a storm! We did operate during
some of the nearby (5-1D-mile distant)
thunderstorm activity with no adverse
results . Finally, some overloading prob­
lems on the 475A were observed with
the AG-35S preamplifier switched in
while running 200 Watts on two-meters .
We att ributed this to the close proxim­
ity (within 7 feet) of the 70Cm and 2m
antennas.

Subsequent use during the CO WW
VHF WPX in July confirmed most of my
observations from June. Many operators
complained that the IC4 75A had little or
no front-end sensit ivity, allribu ting the
"quiet" front-end and mi xer noise to a
sub-par GaAsFET device. Well, the re­
ceiver is very quiet, a direct result of that
same efficient mixer and a wel1-designed
front end. If you are used to a loud
"tusssss" when you turn on your 70cm
station, this will throw you for a loop at
first ! Don't let it fool you: The 475A has an
excellent rece iver. See for yourself with
the bench tests shown in the sidebar.

Conclusions

All in all, the IC-475A lives up to the
promise of its 2m cousin and offers excel­
lent performance across the 70Cm band.
Hook it up to a good solid-state amplifier
or a more powerful grounded-grid setup
and you' ll have a 70cm station anyone
would be proud of! As a bon us, the
AG-35S is no slouch and its design al­
lows lor excellent intermod performance
vs. overall gain. The two make a hot
setup lor 432 weak-signal work, whether
it be EME, trope, or satellite work. The
cost will bite more than you might expect
at $1400, but I don't think th is will seri­
ously deter 70cm operators.

The bulk of my testing of the IC-475A
was in the weak signal modes, since I do
very lillie FM operation on 7OCm. I feel
this test is sufficient because , in the past,
it hasn 't been difficult to find muttimodes
that work well on FM , but are compro­
mised on weak-signal performance.
ICOM put an end to that trend with the
IC-275A and IC-475A radios. II you are
inclined to take the plunge in a big way
on 70cm with a do-it-all station, the
IC-475A is an excellent choice.DI
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Number 7 on your FeedbKll card

The Heil BM-10 Boomset
A bit of magic from Sound Wizard Heil

Heil ltd .
Heil Drive

Marissa Il62257
Price class: $75

I went tc the 1987 Dayton Hamven­
non . as many of us do, with an eye

on both new equipment and bargain
second-hand gear. A boom mike was
on my list, and knowing that Heil
would be the re , I was determined 10
light the c rowd and check thei r
product. Condi tions were so crowded
and chaotic on Friday. I wailed until
Saturday to gel to the Heil e)l;hibi l .
There were ongoing demonstrations
there of both the Hail bcornset mikes
and the Hail speaker .

The boom mike demonstration set­
up allowed you 10 l isten 10 your
own audio over another Heil product.
I could check the audio output of
both the HC-4 and the HC-S micro­
phone elements mount ed in th e
boom mikes, and I liked the sound
of both. The salesman assured me
that the HC-5 would drive the ICOM
rigs as stand-alone units (normally
pre-amplified microphones are need­
ed in the ICOM set-up). I asked that
q uestio n repeatedly , in d ifferent
ways, to be sure tha t we both under­
stood each other and they repeatedty
reassured me there wouldn't be any
problems.

The boom mi ke with headset or
"boomset" as Heil calls it, is a fly.
weight unit , with blue-foam-covered
320 eerpieces. an adjustable head­
band , and a microphone that is both
adjustab le in ext ension and rotat ion.
The fidelity of the earphones is not
ext reme, but more than sufficient tor
the limited 3-kHz bandpass of most of our
modern rigs. The audio line and l he ear­
phone line are separate units. The lines are
at least 1OO~ long each, wh ich seems ab­
surd, until you forget that you are wearing the
unit (it is that light) and lean back from your
operating posi tion, or try to tum around to the
computer. You can get a long way away be­
fore the boomset is rudely je rked off your
cranium.

The earphone line terminates with a stan­
dard stereo V4 -inch plug, and lhe microphone
terminates with ei the r a standard V4 -inch
phone plug or, for 10 dollars more, an 8-pin
plug 10 fil your newer rig. There may have
been other types, but I didn't see them. I pu r­
chased the HC-5 (full-range) element with the
standard V4~ plug set-up and later pu rchased

Photo A. The Heil BM-10 boomset.

an 8-pin plug to adapt to my ICOM 730. A
friend, N8BNE, bought the HC-4 set 10 drive
his Kenwood 430 and , coincidentally, my
next-door neighbor, K8MDU, purchased an
HC-5 set for his ICOM 735.

The proof of any purchase is in the opera­
tion, and these sets were put into use almost
as soon as we groaned out of Dayton in our
respective cars . The first change I had to
make was 10 install a small blocking capacitor
(.01IlF) in the audio hot lead (the ICOM audio
lead carries a DC vol tage to power their pre­
am p. The sets supplied with the eight-pin plug
for Ihe ICOM rigs include this capacitor).

The next thing that I discovered was that tne
HC-5 drives the ICOM wilh diHicu lly. I had to
turn me microphone gain up to the full-outpul
position to get any output from the rig . I tried

various capaci tors, but all they did
was change the audio passband. A
check on the air with N8BNE showed
that his HC·4 into the Kenwood 430
operated just as promised , with the
expe cted " H eW ' quality aud io
(peaked at the 2200-Hz level). The
audio reports I received on my HC-5
were mainly "nice audio, but very low
level". Audio was good, or described
as punchy, but " low ." In other words,
it does not realty drive lhe ICOM 730,
or the 735 directly , or at least not in
the normal man ner, with the mike
gain '4 to V4 open, nor with the gain
wide open. K8MDU reported even
less drive on his 735. Using my set on
his rig showed the same effect, and
vice versa,

The answer for me was to hook my
HC-5 up to a small pre-amp, cobbled
together from an "International Ra­
dio" schematic, wh ich look care of all
the drive problems and results in high
output with excellent audio reports
from the OX stations . When given a
choice 01 a studio-grade microphone
(a Shure 585SA or an Elect roVoice
634A) or the HC-5, mosl stateside sta­
tions preferred the sludio grade, and
the foreign stations without fail like
the Henover anything else that I tried.
The state-sioers that preferred the
Heil over the more " bassy" studio
mikes were for the most part DXers
and liked their audio "punchy."

If you are looking for a very comfort-
ab le headset/microphone set-up; one

thaI allows you 10 be aware of the rest altha
household wh ile you figh t the pile-up using
VOX operation; or i f you want to work narcs­
Iree mobile using a VOX arrangement, and
like the punchy effect 01 the various Heil ele­
ments, this is the set-up lor you . Be sura,
rowever. thaI you have a rig that doesn't de­
mand a pre-amplified microphone. A push-to­
talk switch could be easily wired into any of the
8-pin or a-pin plug s il desired , or if VOX were
not available on a particular rig . II you run
ICOM gear, an external pre-amp or one of the
various " equalizers" to properly drive your
equipment may be required.

Jerry Mangas NBEFG fives at 5888 Rickfield
North, Jackson M/4920J .
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Num ber 9 on your Feedback card

A Good ~I t'ter :

One capable of mea suring AC volts, DC
volts. ohm.s, and AC/DC cu rrent is essential.
It can be an older VTVM (Vacuum-Tube
v oltmeter ) or the newer transistorized YOM
(Volt Ohmmeter). The cost will vary between
$50 and $300 for a new unit. but a good used
VTVM ca n be fou nd at a local hamfest for as
lill ie as $25. Figure I is a list of the minimum
req uirements for the test bench meter.

A FEW TOOLS

It would be easy 10 spend more money on
the workbench than on the rig . Yet. in prac­
tice, there is only a handful of tools and
equipme nt thai you really need to t rou ­
blcshoot and repa ir just about any piece of
electronic eq uipment. A l-t-hpga rde n tractor
is nice ifyou're going to ru n a truck term. but
you can raise a very nice ga rden with a hoc. a
rake , and a spade. When a piece of high-pow­
ered test equipment is absolutely necessary . it
can be rented for a small fraction of the pur­
chase price . In many towns. the high schoo l
shop is well-equipped and available , since the
instructors are o ften hams .

..

Divide and Conquer:

A multi-page fold-out schematic is a little
like a large met ropoli tan road map . When
you firs t examine it . you may be ove r­
whel med . but on closer examination. it re­
veals many smaller neighborhood s, each
with its own identity. and each maki ng its
own contribution to the large metropolis.

On an electro nic sc he mat ic. you 'll
find neighborhoods with names like Power
Supply . Oscillator . R F Ampli fier . a nd
Digital Readout. Look ing at this transmitter
as a whole may be dau nti ng . but taken
individually . they arc much easier to under­
stand. and much eas ier to tr oublesh oot .

Know the Prohlem:

Someone once wrote that if a problem is
correct ly stated. the answer is self-evident.
Stan with a paper and pencil . and list every­
th ing yo u know about the problem . List
everything that works, and eve rything that
doesn ' t. Be spec ific . List the posit ions of all
the switches both when the problem exists
and when it doesn't, Trust nothing to mem­
ory . State the problem in your own words and
write everything down without regard to
gram mar or spelling. The organizational pro­
cesses that your brain uses when you write
will sometimes give you a whole new insig ht
into the problem. All th is pre-probe paper­
work may initially seem unnecessary , but. by
using this system. many a defect ive compo­
nent has been singled out before the cabinet
was removed.

at hijl d i..sP2sal, the better. A good schematic",....~Hcrl!1s wh~ the list becomes important.
diagram is a mustJ!Jour copy doesn't have Usc the list of things that work to eliminate
such details as pin nUmber.ii volt agc.. Je'/els. the neighborhoods that work . Apply a little
and a clearly marked signal path . then take a logic 10 eli minate some questionable neigh-
few hours to research these details and fi ll in borhoods. For example, if the digital read-
the gaps. If you don' t have a copy . then a note o ut wo rks a nd it uses the +S·volt and
or phone call 10 the manufactu rer is in order. +12-\'0It power supplies , then it's a safe bel
The official service manual for your rig will that the + 5-volt and the +12-\'0It power
probably cost less than the freig ht to seod it in supplies work properly . After the defective
for repair. neighbo rhood has been isolated , use the

same technique to isolate the area of the
neighborhood that ' s in trouble ; and again
isolate the specific active device not working;
and again fi nd the support element, such as a
resistor. that is the problem . Each successive
application of the divide-and -conquer system
el iminates at least half of the remain ing
circuit until there is only one component
remauu ng.

I
A Few. Rules nd a Few Tools
~

by R.N. Harshbarger

bles

...., ..~
~

,.;'T-'"
.~ ..- -, -

A FEW RUL ES

KilO'" the Circui t :

While the troubleshooter doesn ' t need the
same level o f understanding that the designer
had. he must know what voltages to expect .
and be able to follnw the logical sig nal path .
The more information the troubleshooter has
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Safet)· Fi rst:

This well-worn slogan has to be the num­
ber-one rule here . A sincere respect for the
haza rds present in any piece of electronic
equipment is the best safeguard available fo r
a troubleshooter. The safety devices built into
a piece of equipment can' t be relied upon by
the troubleshooter since he must remove
gua rds and by-pass interlocks if the circuit is
to be probed while ene rgized. Follow this
oft -used piece of advice when probing a live
circu it: Keep one hand in you r pocket and
both eyes on the other hand. A clean. unclut ­
tered work area with plenty oflight and a pa ir
of safety glasses arc essential to safe trou ble­
shoot ing.

s o that $ 1500 r ig just went out to
lunch or maybe that $2000 personal

computer won't even ac knowledge the power
switch. If you've saved the o riginal shipping
ca n on, you're all set. You 'll need to know
the address of the " local" service ce nte r,
maybe get a copy o f the sales slip, and , oh
yes, write for an RMA (Returned Material
Authorization) , Allow ing for two-weeks
transit time each way , and two weeks to get
the RM A, you'Il have eight weeks to study up
for the Extra-class exam , On the othe r hand ,
you are a licensed ham. you know how to
read a schematic . you understand the basic
principles of electronics (him: Ohm's Law) ,
and eight weeks without a rig might cost you
your marriage , Armed with a few rules and a
few 1001s, you can very likely repair the rig
and study for the Extra exam at the same
time .
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MCI MAIL: TNT

KENWOOD T5 9405
Dx-cellence! Top of the line
transceiver for the serious operator.
100% duty cycle xmtr. High stability
dual digital vro's. Graphic display
of operating features. 40 memory
channels.
CALL TNT FOR QUOTE!

TEN·TEC PARAGON
New 200 watt full featured HE
Digital transceiver fOf the operator
who needs the ultimate! Gen.
coverage rcvr. Microprocessor
controlled. 62 memory channels.
aSKfor 011.
CALL TNT FOR QUOTE!Made in U,S,A ,
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Model 585

ICOM IC761
New ICOM superior HF transceiver.
Built-in AC supply. Built-in automatic
antenna tuner. 160-1C>N.1general
coverage rcvr. Passband tuning p lus
IF shift . a SK up to 60 WPM.

CALL TNT FOR QUOTE!

SEE THE SERVICE
Once yoo buy yourNEW AUNCO SASE FOR new rig ... who w ill

DUAL lANDER! " Cherry" previousty take care of it
It'll knock your socks owned equipment. tor you?

off for the $S$. TNT SIRVICIS
WHAT WI SILL!
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Ha nd Tools:

These are another necessity , but you need
not take out another second mortgage on the
house if you shop around and stick to the
essentials. Figure 2 lists the recommended
hand tools. Don't sk imp too much on the
qua lity, because good hand tools will last a
lifetime .

Soldel"in~ Tools:

A good 25-40W soldering iron, a tip­
cleaning sponge. and a stand will prove use­
ful since few if any of the components are in
sockets in the new rigs . You will also need a
supply of ros in-co re solde r and so me
dcsoldenng braid . A handful of alligato r cl ips
and a commercial typewriter eraser with a
brush on one end are good soldering aids.

If you are a little rusty on your soldering
technique , read up on the subjec t in the con­
struction-pract ice sec tion of one of the radio
handbooks . To do it right, consider buying
one of the self-teaching soldering courses
ava ilable for less than S20.

T HAT'S IT!

A few rules and a few tools. You are all set
to take onjust about any piece of ailing gear in
the shack. What about things like osci llo­
scopes. signal generators. signal tracers. and
d igital frequency cou nte rs? These are valu­
able pieces of test gear. essential to the fully­
equipped professional repair shop, where
time is money. and the competition demands
that the repair costs be kept down. When you
determine that a high-priced piece of test
equ ipment is needed . you can contact the
local high school or the local technical school
electronics instructor. If he doesn 't have the
equipment, he can probably introduce you to
someone who does . Keep in mind. however.
that most problems can be fixed without the
expensive gear.•

Miscellaneous Items:

Test cl ips in several colors, a tube of instant
glue . a small magnet on a string. and a few
baby food jars for hardware will come in
handy.

Origiflally from Pennsylvania , Ihe aUlhor is a fl
tngint't'r for 3M in Minnt'so!<l. An avid runner and
compurtr tnrhwsiast, h, Iil'tS (jf 3865 Grantula
l.ane, Oakda{t MN 55/09. wilh his wift and thrtt
children.

Minimum Test Bench Meter Specifications Minimum ToolBox Requirements
DC Volts Lowest range.nould resolve 10 mjg,voIt$.

higtwsl range llflOuld meas.u<e 2000 voIt$,

IlC Volls l.owes1 range should resohoe 10 milivolls.
~ rlll'9' shoukl _ 2OOO"Ob.

A....~ Lowest rangoo should resotve .1 Ohm. H'llI'-t rMI9"
should~ 20 rneogohms.

eun-.no ACIOC L.ooroesl rang. should ..- .1~.~

rat¥' $hOUkI ..--. 2 afTII'$.

InPUt 10 MegoII_

'-AccurllCy ±3'l4o of fINding

Powef Source Inle,"al~lIery or isola ted " C 'ina

Tabl, J.

Essential eo., Essen tial eoot
S"' '' lOl'lQ noM pI-s ..W.. PlastIC -9",*11I0OI set l_!tIan$3

4......~C\fI1~ ..W .. Ruor ""'Ie ........"
W... $lf_ (,12101:24-a) "W .. Optional
...... Nuld..- "." VaetlUt'rl _."Iol< "1ll1OOl .....
' 1~1C_ri>oe«3" ........" Nul doi'I4r HI (8 pal) 18 10112
n PhoIIpa IC_"- (6"' ........" Eladnoan', knife "...10 "~ se>ew<.. ..&1 (• • ) ........ sa

Morror on an S· handle .....
", " Blade ICfewdfive< (S" ~ltwln$2'

AI..... he, "eyH t 18 10$10

TaM· ].
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Numbef 10 on your FMdbeclt Rrd

73 SPECIAL PROFILE
LLOYD

AND
IRIS COLVIN~'- """"-'- -~ ' "

DXERS' DXERS
by Leon Fletcher N6HYK

I

Pho/tJ a. The C(I/rills- lri.~ (W6QLJ and Uclyd /W6KGJ-in 'heir home
shad : in R;chtmJlUl . California . tPh<l1o by lLon Flef/'her. NMfYK. j

superlative: the highest or utmost de­
gree; the acme; surpassing all others.

I n the world of hamming, superlative is
certai nly the word fur the Colvins- L1oyd

W6KG and Iris W6QL of Richmond . Cali­
fornia. Together they have accrued more than
a century of hamming. Lloyd was licensed in
1929 (59 years ago) and Iris was
licensed in 1945 (43 years ago) .
Those 102 yea rs of amateur radio
operating have produced records­
many records . So me will stand
forever. Now . we can all improve
our on-the-air skills with the essen­
tial tips this unique couple has shared
with 11.'i.

The Colvins have dCVOH.'d their
lives to t ravelling the world on DX­
peditions . They have operated
from nations so exot ic that they are
not even mentioned in many geog­
raphy books . They have been hon­
ored wo rld wide- by ham organi­
zations , of course, and by foreign
governme nts as well .

Drawing from the ir exte nsive
hamming experience. the Col vins
point to a few basic but essent ial
lips-tips that every amateur radio
operator should know 10 improve
on-the-air skills. But 10 fu lly appreciate their
suggestions. it is helpful to begin by knowing
a bit about this d isrincuve couple.

Colvin Rea l Estate

" It all started in the wilde rness of Alaska, "
Lloyd enjoys say ing. There, sho rt ly before
World War II, he bought 40 acres of land a
short distance outside of Anchorage . ·'1paid
S1,000 for the property , and 1 had to borrow
most of that."

It was land on which Lloyd planned to build
a giant rhombic antenna . He started construe-
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non. but had erected only one rower when
some o ffici als in the Army Signal Corps de­
c ided that Lloyd ' s spread was the very place
the mili ta ry needed for its own rad io sratkm.
"So I sold them the property for $40.000-01
pro fit of 40 times in about a year. And no
income tax!"

That experience launched Lloyd on a ca­
reer of buying and selling property . To do

that. it was obviously necessary to know
exactly where particular plots of land were
situated-etc have propert ies surveyed. " But
in those days there were very few surveyono
in Alaska , " Lloyd says . " Earlie r, while
studying for my degree in electrical engi neer­
ing at the Un iversity of Cali fo rn ia at Berke­
ley. 1had taken one course in su rvey ing . That
was enough for me to get a surveyor's license
in Alaska ."

Soon he branched out . got a contractor ' s
license , and was building homes, offices , and
industrial st ructures in Alaska and, later, in

California. Along the way , his wife Iris also
obtained a contractor's license and wo rked
closely with Lloyd as the projects increased
in number , size. and complexity.

Together they cont inued to build their reo
sources- unti l 1965: " That year we sold our
house , closed out me construction contracts
we had going, and went on our first DXpcd i­
non."

Since then, Lloyd and Iris have:
Visited 18 1 cou ntries .
Operated their ham stations in 110
countries.
Earned DXCC Awards in more
than 90 countrie s .
Held more than 140 di ffe ren t ca lls.
Ea rned more than 60 awards.
Earned more than 400 cert ifica tes.
Worked , they believe. most of the
active hams in the world.

Lloyd is named in the very top
group of hams on the ARRL' s OX·
CC Honor Roll- with confi rma­
tio n from all of the 316 countries
currently on the DXCC list. He 's
also wo rked an add itional 37 coun­
tr ies that have been deleted from
the list because of polit ica l or othe r
changes, Thus , he has a total of 353
cou ntries confi rmed, as veri fied by
the ARRL ' s most recent (June .
1987) report . Iris has confi rma­

tions from j ust one less country on the DXCC
Iist - 315 . And she has worked an additional
23 cou ntr ies that used to be on the list , fo r a
total of 339 countries confirmed.

But perhaps their most impressive-in.
deed . sta rt ling- achievement is thei r coltcc­
tion of more than 525 ,000 QSL cards . " We
have the world ' s largest collect ion, " Lloyd
cla ims . The cards are filed alphabet ica lly ,
clearly a major task in itself. Also impressive
a re the statistics those cards prod uce:

All the cards weigh close 10 IWO to ns.
They fill nearly 400 file drawers.



Photo C. Afttr n'el)' DXp.-dilion, on lh~ roof of Ihe J-5101)' apan mem
buiMing Ihey buill, Iris and Lloyd r~ussemb!e and ehtd. every unil oftht'
Hi-w lin TII-3 beam lilt')' 'oe uJed in countries around Ihe 'tWlr/d,

(Ph% b)' I .ROI' Fleldlt" , N6HYK )

Photo 8, Lloyd's WPX ct'nifieul~ . /h~ ,'tl)' fin/ such a....ard issued /0

an.\'on~ , is dtJ/~d CkC~mMr I , 1957. Th~ day befor~,fufing sur~ Ihotlh~

one fill)" QSL card h~ n~ed~dfor Ih~ award "'us sWing in Ih~ Alameda,
CA. Post O/fict' r""hich ",'as closedfor Sunday} h~ ....etn /(I th~ office, and
after ft'f/{'ll/t'd plea,f, got an oJJkilll to ched me //I(/if and find tht' fin<ll
ca rd. The /1(' ,( / morning UO.I'<I jlc- .... ElI.lt lind hmul-.lefivrred his applicu ­

tianjust a few hou rs hefim' /I hum from K2-!ant! arrived hoping 10receive
Ihe fi rst award. (The {/IlIlIori~illJ: signature Oil V oyd 's (/1>'(/,,1 is hy Wayne

G" " 'I1, ) (Ph% hi' IROII Fk-tcher, N6HYK,)

Golden Hines

Based on their vast experience in
Dxing. rbeColvins point to seve ral
specific techniques they fee l hams
should ma ster:

Firsr. . .the skillthey consider the
most important , by far: that same
old , essent ial first step-s- the tech­
nique so very many ham s st ill ig­
nore : LISTEN! " Do n' t ask a DX er
hi s or her call ;" plead s Lloyd ,
"They'Hgive it soon. We give ours
every minute or so, Don't call on
top of a QSO. Listen. Don't ask for
freque ncies-listen, Ju st listen!"

Lloyd likes calli ng statio ns to
tai l-end-to transmit their call j ust
as Ihe previous station is conclud­
ing the contact. "Bur tai l-ending
should be done only at rhc very end
of a contact-after all essentia l
information ha s been passed, And

d iameter. 6 .5 feet long , "All that
goes aboard our plane as luggage.
We carry the rest of oc r station
ourselves." Iris says, Lloyd adds.
" If the ai rline loses our suitcases
with our clothes. we can st ill oper­
ate-we can sit there in our under­
wear and operate. BUI we ' ve got to
have our gear to get on the air. "

Lloyd lumbers aboard airplanes
toting as carry-on luggage a 47­
pound Tokyo Hi-Power HF band
linear amplifie r, Model HL·IK/A ;
a 27-pound ICOM 75 1 A tran scciv­
er: and a small a irline-type . under­
the-seat bag heavy with bits of gear
for their station.

Lloyd smiles as he says, " He re
at home I practice carrying that
Sluff-watching myself in a mi r­
ror-trying to look like I'm walk­
ing casually wirh j ust 20 pounds of
luggage. And we never pUI our
tran sceiver and amplifie r in any
kind o f container, We always have
it out in full vie w. Th ai way airport
security guards, a ir lines crews,
even custom agents ra rely bothe r
us , They can see we' re not trying
to sneak aboard anything that's
illegal. ..

Sometimes Iris takes over carrying one
piece o r anothe r of the station, but not recent­
ly . Early in 1987 , while on Maldive Island
(8Q). she and Lloyd we re coming down the
rickety stain; of the gove rnment communica­
lions office- " Ihe equiva lent of ou r FCC. "
Lloyd says. " The bottom step was slanted
downward at quite an angle , She slipped, I
couldn' t catch her, and she landed hard, "
Her leg was broken near her hip; she was
flown 10 Sri Lanka (4S ) for "the best medical
service in the area , "

Back at their home in October 1987, Iris
said , " I' m reall y feeling pretty good now. "
But she was st ill walking with a cane. Occa­
sio nally he r face sho wed her pain . Says

Lloyd . " She' ll a lways be carry ing
abou t a pound of metal in her leg. ,.

4J
V

eve r usc compute rs in our hamming . "
If they did . that would add st ill more 10 the

400 pounds of gear they currently hau l o n
their frequent ove rseas tnps . " We spend
hours trying 10 figu re out how 10 reduce that
load, We search for even a five-pound sav­
ing." Lloyd says. By now , however , after all
the ir travels. the ir luggage is highl y st ruc­
tured ,

For their clothes. eac h takes just one suit­
case-" nol very big ones. " They lake a foot­
locker cra mmed full with the rotator for thei r
beam , 20 pounds of coaxia l cable. fillings ,
tools . and suc h. Their ante nna (Hy-Gain T H­
3) is specially cut so it and a ma st fit into a
custom-designed canvas bag eight inches in

Those drawers occupy so me 40
feel o f giant metal cabinets.
There are about 1,400 eards in
each drawer .
The average d rawer we ighs ten
pounds.
The project look the equivalent
o f more than fou r years o f full -­
l ime effo rt, 8 hours a day to
handle those cards-e- tc open the
envelopes. sort , log , and reply .
Yet nOI quite a ll thei r cards are in

those Files . Lloyd likes to show vis­
itors the 3-inch thick , hard-bound
book in wh ich he and Iris have
mounted selected cards. Then he
says with a playboy's sm ile: " If I
want to sta rt a conversat ion with an
X YL-at a DX co n fe re nce o r
someplace-l just show her this
book ," In it is a collectio n o f hun ­
dreds of picture-QS L cards dis­
play ed u nde r ca re fu lly - labeled
head ings- airplanes and automo­
biles , babies and birds , cats and
cartoo ns, and on and on through
the entire alphabet .

Ir is is quick to respo nd . She di s­
plays another th ick book (If cards ,
It co nta ins samples of the great va-
nety of their o wn Q SLs which
th ey 've mailed f rom their DX pedi ti on s
around the wo rld .

All those cards came from the more than
one million QSOs the Cclvins say they ' ve
made . That many contacts produce mon­
strous paperwork. For e xample . in 1984,
when they retu rned from a fi-month Dx pcdi­
t ion 10 13 countries in 50Ulh America . they
faced 25 ,000 QSL cards to file . T hat wa s
after weeks o f work by th ree fr iendly ha ms
who 'd volu nteered to open envelopes and
sort, log , and reply to the cards.

The j ob o f an swering cards is made easi e r
and qu icker by use o f specia l log sheets which
the Colvins des igned years ago. Those logs
consist o f IWO identical pages with a sheet o f
ca rbo n pa per betwee n. A s th e
Colvins operate. they write the in­
formation in the log j ust as it will
appear on the QSL cards they'll
send cut-e-Date , GMT on , G MT
o ff. Stat ion. Preq . Mode . RST.
Opr. The first-original- page of the
logs is their permanent record : the
second-ca rbo n page- is cu t into
str ips , each st rip an indi vidual con­
tact. Th c backs of those str ips are
pre -covered with dry glue so it
ta kes lill ie time to wet them and
attach the m to the cards-another
bonus from such logs: Hams who
QSL the Colvins receive card s with
the confinnations personally hand­
written by these celebrated hams.

P.dckin~ Ser3tegJ'

Computer-logging? Lloyd paus­
es, Iris answers; " We use a com­
purer for the account ing in our
business. But Lloyd doesn't really
like computers , I don 't think we 'll
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ZB2AX - Gibraltar

ZF2CI - Cayman Island

JD2KG - Fiji

5T5KG • Mauritania

5VIKG - Togo

6W8CD • Senegal

9GIKG - Ghana

9LlKG - Sierra Leone

ClINI - Nauru

CTIYA - Azores

CT3AU - Andorra

FKOKG - New Caledonia

HROQL - Honduras

KG4KG - Guantanamo Bay

TU2CA - Ivory Coast

TY2KG - Benin

VP2MAQ - Monserrat

VP2EEQ - Anguilla

W6KGrrl5 - Costa Rica

W6QU6Y5 • Jamaica

YJ8KG - Vanuatu

Leon Fletcher N6 H YK of 274
Web ster D r i ve, B ell Lomond,
eA 95005, is the author ofseveral
textbooks on public speaking and
has written for various publica­
rions. FJ]

A few of the more than /40

calls held bJ the Colvins :

places in the top twenty o f the most
wa med-countnes." Lloyd says .
. 'We ' \I go to the first one that sends
us authorization."

The day after th is writer inter­
viewed the Cotvms. they we re to
leave on still another DXpedition­
to Mexico. to work du ring upcom­
ing contests. This t ime . rather than
flying . they we re to drive. Lloyd
pointed to the truck he was about 10

pack for the trip-an 18-)'ear-01d
Volkswagen double-cabin veteran
which had al ready traveled nearly
200.000 miles . It seemed like a
very modest vehicle for a couple
who can afford to trave l virtually
full t ime . But earlier, when talking
about flying , Lloyd had said, " We
never fly fi rst class . We never
squander our money- we use it all
fo r DXing . "

Clearly. Lloyd means it when he
takes Iris 's hand- as he does of­
te n-and says, " Ha m m ing is
everything in our lives ." Iris nods
in agreement.

Photo f : AI tiie railroad station ill H'imlhm'k. Namibia, SouIII We.I'1

Africa, Kelt illK "'(ul~' 10 /llke Ihe Coll'il/.! III Iheir operalillK site. II taxi
dri l"ef lashes 10 his car Ihe spl'd(llly-dI'JiKl led call1'lIS bag whkh c'oll/oil/.{
fh...i r di .mumlled beam ' I/I,f m,l.I/.

(Plrll /(> H JUrt/'5\" oftris Wid UU\·d Cohill.'. .

PhO/lJ E. Wh en Ih,· Cotvtns work"d IIX DMKG. COIIIOroJ. (II 'OWIII)' 0"

a group af islands ill Ihe Imlitm 01'1'''", their heam needed frrq/lf'1I/
adjustment. The beuch Oil whirh i l ....(IJ set faced constant Irigh
....inds.

/p11I"o n mrlesy of Iris und Jjoyd Catvin.]

Pllolo D. Behilld IIII' Cotvtns is lilt t-anner listing COWI/ries 1111'.\' h(.I\'"
visited, a visual fh-:y di.lpluy ill 1110 .11 ofthe manvhammeetings ur ....hi,.h
Ihey ,lpe"/e

Where Tn !'inw?

Where will they go on futu re
D'Xpcditions? " We've been corre­
spondi ng with government offi­
cials in a number of countries fo r
some time . trying to get permission
to operate . espec ia ll y in those
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never call in the middle of a 0 50 .
Yo u need to develop a feel ing
forwhen's the right moment to
tail-end."

That point lead" ITi" to empha­
size the importance of " working at
the rhythm of the DX station. " By
that she means , if the DX station
comes back fast. you should re­
spond fast . But if me DX station
repeats calls slowly . precisely . you
should give your call slowly. pre­
ciscly-c- rhc DX statio n probably is
having trouble copying. If the OX
stat ion picks out stations by repcln ­
ing jusr two letters. you should call
with just IwO lette rs and not your
entire call. l f the OX station is ask­
ing operators for their names. you
should give your name wit hout he­
ing asked .

Another recomme ndat io n is
implied in Lloyd's observat ion thai
" it seems like half of all hams don',
know how IO work split. Yet tha t 's
one of the most valuable tool s for
DXcrs , "

Lists and neb'~ " They are impor­
tant in some situations : ' Lloyd
said. " I' m not against them . We
prefer to work on our own. but if
conditions make lists or nels neces­
sary , we do them : '

Iris and Lloyd both work cons id­
e rable C W as well as phone. Lloyd
says. " I generally work CW at
about 25 words-per-minute. I can
do a litt le over 40 , but at that speed
I have to repeat too much for many
hams." He adds. " When calling
stations a re orderly and the pile-up
is not too big, I can do 200 QSOs an
hour. " That 's an average of one
every 18 seconds.

The Cotvms travel un de r the
sponsorship of a tax-free YASME
Fo u nda tio n , Y A SME means
" Good luck ' in Japanese. and was
the name of a boat sailing around
the world in 1954 by a you ng
Bruish er , D a nny w ei l . On a
stopover in the US Virgin Islands.
he earned a ham license, then set
sail on the world's first extended.
continuous , week-after-week DX­
pedition . The foundation was es­
tablished in 1961 to hel p Danny
wnnexpeoses. !n 1964 Danny mar­
ried and decided to quit Dxpedi­
tinning . The nex t year, the Colvins
started DXing under the aegis of
YASM E, but with the st ipulation
that they pay all of their own ex­
penses.



Numbe-r 11 on your F~blK:kClIrd

by John Hugentober NBFU

Maximize y our QSL return.

[The following anide is reprinted from (he
September, 1987, i ,H ue of the Mike and Key
with tne permission of editor PUII I Ricdet
WB8NFf ]

B ear an Unusua l l' refix on the Air?

I . First Ground Ru1c- W . F .W.L. (Work
First , w orry Late r ). Even if you suspect a
call may he a bootlegger (a lso called pirate o r
. 'slim"I. it may appea r in 73. QSTor CQ . as
a legitimate operation.

2. To find out the country of the station.
consul t the Table of A llocat ion of Inte rna­
t ional Call Sign Se r ies in the Cattboak. Take
fo r example the call LP2AA . This is found in
the range LOA - LWZ , p laci ng it in Ar­
gentina . 8J5 1TU is fou nd in Japan.

Wanl a Q SL?

l . If you ' re not concerned with a speedy
response . use the Bureau . The Bureau is the
only way for some sta tions s ince they gi ve
no direct address. Unfortunately, some re­
turn t imes a re rathe r s low-three months
10 two years fo r the Russians- but o ften it is
the only way .

To use the Bureau. get some 6 x 9 Manila
e nve lopes. and send 3 to 4 of them 10 the
add ress in front of the Callbooc. Address the
envelopes 10 you rself and place your call in
the upper le ft-hand corner in la rge lette rs
(one inch or so high). place at least 22 cents
on each envelope, and send 10 the address
shown. They will send them back to you
periodically and let you know when you have
used the last envelope . This takes care o f
incoming procedu res .

Your OUI~oing Q SLs

You may send you r cards out by mail (air
mail is besn to the OX Bureau listed in front
of the Call/wok fo r all OX incl uding Canada
and US possessions (no conuncnta l USA .).
KH6 and KL7 are considered OX . Some
coonrrics do not have QSL bureaus.

If you are an ARRL member. you may
package up your DX cards. a rranged alpha­
betically by prefix , and send them to ARRL
(O utgoing QS L Divis ion ). Include the mem­
bership address sticker that was on the wrap-

pe r o f your QSTand $1 per pound or fract ion
( Iv" pounds costs $2 ). You should send this
money by check or money order made out to
" A RRL··. They willthen send your curds to
the respec t ive bureaus by first-class mai l
monthly . I use this system extensively with
ve ry good resu lts . You may make these mail­
ings once a month if you wish .

" Even if you suspec t a
call may be a bootlegg er

(also called pirate or
slim), it may app ear in

73, QST orCQ, as a
legitimate operation. "

To QSL d irect . send the QSL to the station
by air ma il, includ ing a se lf-add ressed cnvct­
ope, preferably 4 v" ~ x 6 " "tall" envelope. A
lot of DX cards are taller than US cards and it
is a shame to have the QS L for you folded and
spoiled j ust because you didn't provide a
large enough envelope.

The re are three ways 10 cover this postage
back to you (Send it a long w ith the tall
cnvclope.j:

A, Send a dollar. This is generally nor a
good idea . Di shonest postal employees
abound who steal money from the mail.Also.
reci pients in many countries may have a ha rd
lime exchanging currency . and it may even
be illegal fo r them 10 have o ther cou ntries"
money in thei r po ssession .

B . Se nd lmcmanonat Reply Coupons
( IRCs). available at Post Offices for I«J cents
each. O ne IRC suffices 10 send your QS L
di rect. bUI more than one is required for re­
tu rn ai r mail (S\.'C front of Callbook) .

C . Se nd W2AZX a SASE (Self-Addressed
Stamped Envelope ] and request his ...tamp
list. This is. in my opinion. the cheapest and
bcsr way . He prov ides stamps fo r DX coun­
tries fo r a frac tion o f the IRC costs. l ust put
the stamps on your envelope that ' s comi ng

back to you. The sende r doesn't have to wor­
ry about buying stamps. which should short­
en the retu rn time.

The on ly reason I use di rect mail ing is if he
says this is the only way. o r I need his card
fo r DXCC.

Now. if he says QSL VIA manager Joe
Ham W2XXX . you want to send a normal­
sized SASE along with your card to W2XX X.
Place on the back of your envelope going 10

W2XXX the call of the DX stat ion and the
date of tile Q50. This allows W2X XX to sort
his incoming mail easily and process your
card quickly .

T"o Important Rules For- All nx Q SLo;

I . Usc G MT (also knowm as UTC) on all
your DX QSLs . Your contact almost always
uses this system. and it would be ha rd . if not
impo ssible . for him to find you r QSO on his
log if you use loc a l t ime. It would he especia l­
ly m isleadi ng if he worked you du ring a con­
test. where a great number of stat ions a rc
worked over a many-hou r period. In fact .
keeping a clock in the shack set to G MT is a
good idea . It cuts down the confusion in log­
ging skeds or filling out QSLs.
G~IT is Eastern Daylight Savings T ime

(EDSn plus ~ hours. or Eastern Standard
T ime (EST) plus 5 hours. using the z-t-hour
clock. Remember that the new day starts at
2lXXl EDST . 200 1 EDST Friday is ()(X)( UTC
Saturday .

2. Spell out the month. or use day/mo nth
system. To a OX sta tion, 8/2/IB reads Febru ­
a ry 8th instead orAugust znd. August second
is best wri tten "2 Aug 83"', "2.IUO"' o r
" 2.V II1.83"', Roman numera ls ru le out any
doubt ,

I hope these tips will further your sk ill in
the art ofQSLing~m

Hamming is a fllmily affair for John N8FU,
whose Infe Corot is K8DHK. SO" John. Jr. is
KC8MZ. //",1 daughter .\ldOlly is KA8U B.
Carol "lid Joh" are I 'e'!' actil'e in 10--10. and
John is the 8-<""CI managerfor this orKUlli::.u ­
non. John is 48 veurs old and a posrat clerk
whose hohhies include (of ("f!llne.') DXillK
and SUI/TIP ("ollt'I 'ting.
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These much-maligned nets
are more useful than you think.

"

•

"Working OX is like
fish ing . . . you jus t never
know what you're going to
catch " - Sen, Barry
Goldwater K 7UGA

T hcrcs a lot of print lamentin g the
crowded conditions on o ur amateu r

rad io bands. Conteste rs arc crit icized for
making 40 meters sound like a food processor
on puree . OXen arc derided for using oodles
of hand space in pileups in just making the
contact instead of communicating. And neu !
They say it takes divine inte rvention to find a
non -net frequency o n 20 meters. All for
what? A 23-secooo contact to excha nge the
minimum required infonnation to qualify for
whatever paper they arc chasing .

Do net operators and DXers do anything
for amateu r radio? You bel! I hope to explain
here why they arc there and how they can be
of value 10 amateur radio.

nxI\et Basics

Net operation is simple in principle. The
main feature is the net control operator. the
ham who coord inates the contacts made on
the net by "chec king-i n" ham s one at a time .
He or she coordinates contacts with sta tions
listening on the 1\(.'1. The ne- t controller serves
as the maste r of ceremonie-s and arbiter ,
ma intaining net discipline and setting the
pace of operat ion . Net controllers ask for
check-ins . list callsigns of OX stations avai l­
able for others to work . then give net partici­
pant s a chance to work OX stations under
relatively controlled conditio ns.

Nets give the little gun a cha nce to work
some truly rare OX . Modest pow er and s im­
ple antennas arc normally enough to get on
the list and . once there . work the OX on a
clear channel. OX nets a rc a gOCKl way of
chec king propagat ion condit ions. too. This is
due to the la rge number of stations from all
a reas of the world that chec k in--or not, as
the case may be-in a short period . Most
important . however . nets teach ope-rators
d iscipline and listening skills. Lad of disci­
pline and the inability 10 listen 10 and obey the
net control is a su re way to guarantee thai
would-be OXers will not make those des ired
contact s .

Domestic A wards N"cts

In a Worked-All -States (WAS) nCI. sra­
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by Steve Wolf NOBM

tions from around the country choc k in with
the hope of making a contact with stat ions in
slates they have not yet worked . SOrTlC' peo­
ple sha ke the- ir heads at the WAS nets . They
a rc j ust 100 easy and nor in spir it wi th
the "challenge" of amateur radio . These
people are missing the fun of these nets . It
is not simply a matter of working and con­
firm ing all 50 sta tes . It is a matter of doing it
five . ten or fifteen t imes. It is a mail er of
qualifying for awards that require a great-deal
of strategy .

Nets have the appeal of a chess touma­
ment . Various awards programs req uire op­
e rators 10 amass a certain number of con­
tacts or credi t points . Simple contacts with
stales ma y count less th an contacts with
mobile operators in the state, those in the
slate capita l. and other variations . An op­
crater dete rm ines what contact he or she
wou ld like to make . dependi ng o n the
" pieces" avai lable on the net and the per­
sonal needs to achieve a particular award .
The needed sta tions may take a break. or
propagation may fail. Then it is t ime to con­
side r a secondary strategy . The whole pro­
cess can become addicting . It is the croq uet of
am ateur radio .

While non-net operation involves some of
the same skills. a net assures there are other
players in the game. Some of the other play­
e rs arc masters from whom to learn operat ing
skills.

There are very few things that will reach
operato rs propagation better than WAS nets .
On a typica l net. stations represent all a reas
of the country . A qu ick check of callsigns
will illustrate 10 where the band is open. Lis­
ten ing for a bit will show how the band re­
acts to cha nges in propagat ion . Over a pe­
riod of mo nths operators learn when and to
where the bands will open . There arc few
better quali fi ed amateurs than those who par­
ticipate un these nets. They arc finely attuned
to the band and its characte r istics. T he-y ha ve
been around and noted band trends. Many
times they offer propagation predictions no
agency could produce. They can also offer
guidance to those seeking the rare and elusive
contact.

In Case of Emc~cnc}

I am in charge of emergency communica­
tions for a city of 4O.()(x) res iden ts . a position
I have held for more than len years . I hav e
often considered how I would establish com­
munication links on the HF band . Whom

Number 12 on your Feedback c. rd

would I cal l. and what are the ir chances of
success?

I can tell you whom I wouldn't call. The
first off the list is the repeater fanatic . There
they sit . waxing the ir rubber ducks. oblivious
to spect rum outside of that defined by the
input and output of their favorite repeater .
Nor would I ca ll the rag-chewer. They may
be great talking to so meone else about the
type of dung used to fert ilize their gardens.
BUI when il comes t ime to pass a serious
message under pressure or poor band condi­
tions. they would fall on thei r face.

No . I would took elsewhere . The first place
I would go for traffi c destined out of the
country would be the local OX repealer. With
their (perhaps ridiculous) a rray of equipment
and antennas, DXers are probably ovcrqual i­
fi ed to handle anything I can give them. For
domestic traffic . I would look for the person
.....orking on the WAS net s . When propagation
on one band dies , I need someone who can
change bands quickly and know what fre­
quencies to usc . I do not need some fool
searchi ng forty meters for a clea r frequency
between the broadcast stations. I need some­
one who can go to a ne t and instantly identify
a callsign with a location . Net operators who
work OX . states. o r counties together have
the se skills.

I need commitme nt. I need someone who
can recognize a goal and Slick with me . Times
will gel boring. I don't need someone who
goes off the air iflhey don 't handl e a message
for ove r an hour. An award hunting net oper­
ator ha s the tenacity 10 st ick with his goals .
even though the odds may be against him .
And above all , suc h an operator has disci­
pli ne coupled wit h skill , an unbeatable com­
bination when the chips arc down .

Hearing an award net transform into an
eme rge ncy net is a rema rkable event. Many
in the net have wo rked together for many
years and know how each operates and their
capabilit ies . The trans ition is smooth and
pro fessio nal. I can find that knowledge. that
commitment, and that equipment in competi­
tive net operators.1II

Strve is u po/iu offiur in Oltm't'd OH in dulrgt'
olt'mt'rKt'n0' comnumicat;flfIs l or tht' poliu dt'­
partmem. H t' is invo/l't'd in (o("(J/-fJrt'O and COIlfllY

t'mt" f( t'm )' preparedness and ,,·rilt'.' 10' amateur
radio puhlicmi(ms. His address is: 51t'1'" Woll
N08M. 27132 Bullt'mul Ridg(' Roeul. N. Olmsted
OH 44070-441 7.
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,_ 121 .95

1259 '12.lIS
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2U9 "5.lIS
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1~14 511.1-5
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9 Autry
Irv ine, CA 92718
(714) 458-7277

INSIDE VIEW - AS-l2A

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUALITY' RUGGED· RELIABLE'

SPECIAL fEATURES PERFORMANCE SPEC IFICATIONS
• SOLID STATE ELECTRON ICALLY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FO LD-BACKCURRENT LIMITINGprotects PuWef Supply • OUTPUT VOLTAGE: 13,8 VDC ! 0.05 volls

from excessive current & COfItinuous shorted output (Intemally Adjustable: 11 ·15 VDC)
• CROWBAA OVER VOLTAGE PROTECTION on all Models • RIPPLE Less than 5mv peak 10 peak (lull load &

un,t RS-3l, RS-R RS -5A. Io....-linel
• MAINTAIN REGULATION & LOW RIPf'LE allo....-line input • Aln mH'''' wi" noVAC i',11 " II".

-"• HEAVY DUTY HEAT SINI( . CHASSIS MOUNT RISE
• TllREE CONDUCTOR POWER COflD
• CIlE YEAR WARRANTY · MADE IN U.S,A.

ro. ... .- .
.. ..

MODEL AS-50A MODEL RS-5OM MODEL VS-SOM

RM SERIES 19" X 5'1. RACK MOUNT POWER SUPPLIES

CUli, .... tcs · Siz'lllll Ui"il'
MODEl 0." [A_,sl [""11 " x W x I WI. Ilh.J
RM· 12A 9 12 5'i, x 19 X 8'1. 16
RM·35A 25 35 5'1, x 19 x 12'1:1 39
RM-SOA 37 50 5'1, x 19 x 12'1:1 50

• Separate Voll and Amp Metefs
RM-12M 9 12 5 ~' x 19 X 8'1, 16
RM-35M 25 35 5'1, x 19 I< 12'" 38

MODEL RM-35M RM-5OM 37 50 5' . I< 19 x 12'1> 50

RS-A SERIES Culil"" ICS· Siulllll O i"i,.
MODEl D, I, IA_, IJ IA_,IJ II xW xD WI. Ilh.J
RS-3A 2 5 3 3 I< 4'" x 5"0 •
RS-4A 3 • 3","x 6""x9 5
RS-SA • 5 3", X 6'" x 7'1, 7
RS-7A 5 7 3"'1< 6""x9 9
RS-7B 5 7 4 x7", xl0lf< 10
RS-10A 7 5 10 4x7'1:1 X 10'4 11
RS-12A 9 12 4'12x8 x 9 13
RS- 12B 9 12 4 x 7'1, x 10"" 13
RS-20A 16 20 5 x 9x 10'I> 18
RS-35A 25 35 s x u x n 27

MODEL AS-7A RS-50A 37 50 s x 13', x 11 ..
RS·M SERIES C,.li,u.. IU' Siz, 1111 Ui"i,.

MODEl 0.1, [A_, l l 1""11 II xWx' WI. [lh.1
• Swikhable 'o'OlI and Amp melef

RS-12M 9 12 4'1> x 8 x 9 13
• separate yoll and Am p meiers

RS-20M 16 20 5x 9x 10'h 18
RS-35M 25 35 s x u x u 27
RS-SOM 37 50 ex tav e u 46

YS·M AND YRM·M SERIES • Separate Voll and Amp Mettfs . Dutput Voltage adjustable rrcn 2·15 volts. Eunentllmn adjustable from 1,5 amps
10 Full Load, Cu li, u .. ICS' Siulllli U i"il'
MODEl b l, [A_,sl 1""11 II xW xO WI. Ilh.)

@13.8VDC @1llVDC @5VOC @13.8V
"'-12M 9 5 2 12 4'.., x 8 x 9 13
"'-20M 16 9 • 20 s x s x 10"., 20
"'-35M 25 15 7 35 5 x11 x 11 29
"'-5OM 37 22 10 50 6 x 13"0 x 11 ..

• Variable rack mount plIWef supplies
VRM-35M 25 15 7 35 5'" x 19 x 12'11 38

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

RS-S SERIES • Built in speaker

CUll' .... ICS' Sill IIIIJ Oi"l,.
MOOEl D,I, IA- , I] A_,s IIxW xD WI.llh·1
RS-7S 5 7 4 x 7'h x 10\0 10
RS-IOS 7_5 10 4 x 71'1 x 10\0 12
RS-12S 9 12 4":. x8 x 9 13
RS-20S 16 20 5x9x 10'I> 18

"IGS-Inlerminelll CommunicatiOfl Service (SO"lI Duty Gytle Smin. OIl 5 min. olf) CIRCU 16~ I'IE4DEI'I SERVICE CARD
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Computerized

Frequency Readout
by William Bawn, Jr. WA9RDE

Digital dial accuracy for the Yaesu FRG- 7.

PARTS LIST c-sa DIGITAL FREQUENCY DISPLAY INTERFACE

C1 0.01 uFceramic (272-131 ) 21.49
C2,C3 0 .1 uFceramie (272-135) 21.4 9
C4 10 uF . 16 V ta ntalum (272-1436) .69

inside of the receiver itself. The
connection to the VFO is madc
using a short piece of shielded
cable. The cable to the compute r
is a two-conductor (+ 5 volts and
CNT2) with sh ield (6ND).

The- Program

The following line-by-line de­
script ion of the program should
provide you with enough infor­
mation to explain its operation.
allowing you to customize the
program to your spec ific needs. I
generally avoid using REM ark
statements within my programs.
Instead I use separate. more
lengthy explanations filed away
with my hardcopy listi ng. I have
been generous with line numbers
to allow you plenty of TOClm to
modify the program for your own
purposes .

Lines 10-110: Screen Display

The DATA statements are
the Commodore ASC II character
codes which are POKED to the

screen in lines 80, 90, and 100, and form the
outline of the frequency display dial . Line 70
clears and blank s the scree n while the display
is constructed . Line 110 turns the sc reen ON
again.

lines 120-320: Counter Routine
The cou nter routine is a machine language

program taken from Easy Interfacing Pro­
jects for the Commodore 64 . Lines 120-240
contain the machine language program itself
and lines 250-280 read the program into
memory beginning at address 49152 . Line
290 sets the timebase to onc second , POKEs
this value into memory (line 300), and starts
the counter with the SYStem command in line
310. The cou nter is read in line 320.

lines 330-350: Calculating Frequency

Line 330 calculates the recei ver's frequen­
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.07 each

.79 each

.49 each

t .faeach

2.58

10/.99

(276-2062)
(276-2058)

(276-1122)

(276-1808)

(All resistors V. watt. 50/0)

cc tlaneous items should still keep the total
cos t of this project around twenty doll ars.

The interface schematic appears in Figure
1. The front of the interface (Q t . Q2 . Q3) is
from a frequency counter project appeari ng
in the 1986 edition of the ARRL Handbook .
This ci rcuit couples to the receiver's VFO
buffer amp. In the FRG-7 this point is a
co nveniently labe led test poi nt TN04 on the
IF-AF circuuboard . The two 7490 ICs are
wired to divide the VFO frequency by 100.
They provide wavcshaping as well as TTL
computability to the C-64. In addition , they
are required to prescalc the count so as not 10
exceed the 65.535 event limit of the input
registe r of the compute r.

Circui t layout is nOi critica l. luscd a small
universa l printed c ircuitboa rd whic h was
mounted in an alumi num box and installed

R1 .A7 l 000 0 hm
R2 l MOhm
R3 4700 Ohm
R4 240 Ohm
R5,AS 390 Ohm
R6 6800 Ohm

01 MPF 102
02.03 2N4401

0 1,02 IN9 18/4 148

IC1 .IC2 749 0

12/24 connector TRWR -405
(connect to C-64 users port)

Misc. - 2Jc cable W/shield-to connect interface to 12/24
connector

- Metal enclosure for interface c ircuitry
- (Universal) printed circuit board

Part numbers in parentheses refer to Radio Shack catalog
numbers.

Inside the Receiver

F o r years I had wanted to add
a digital frequency display to

my Yacsu FRG-7 general co ver­
age receiver to improve the accu­
racy of my shortwave logg ings.
My experience with this receiver
has shown that the calibration of
the mechan ical dial is not accu­
rate across its full range .

While reviewing titles on the
shelf in the compute r section of a
loca l boo ksto re I happened upon
Easy Interfacing Projects for the
Commodore 6-1 . Thi s book in­
d udes a project for a frequency
cou nter which is the basis of my
digital frequency display.

The FRG~7 rece iver uses a
main di al tuni ng VFO which
varies from 3455 KHz to 2455
KHz to tune across the selected
megahertz band. The VFO is at
3455 on the low end of the d ial
and at 2455 on the high end. II
tunes back wards. Thi s technique ,
as wel l as several others , is com-
mon in modern rece ive rs. Article s by
Thomas M. Miller WASYKN in the July ' S5
and May ' 85 issues of 73 Amateur Radio
aptly describe these designs. By monitoring
the VFO frequency and subt ract ing from
3455 KHz , the recei ved frequency can be
calculated . Whereas dedicated hard ware can
be applied to this number crunching and dis­
play task , I let my C-6-I handle this chore ,
The compute r needn't be dedicated to the
frequency display , either. An add itional line
or two of Basic will allow you to easily enter
and exit this program so that the computer
may also be used for other th ings.

An interface ci rcuit is requ ired to con­
ncct the receiver to the computer . The elec­
tronic components and the 12/24 connecto r
should n't cost more than ten bucks. Adding a
small mini-box. circuit boa rd, and other mis-



Table I .

Willillln E. Hawn, Jr. WA.9RD£ !i1'(S at 10510 Inca
Sfreel in Nonhglenn. Colorado 80234.

cy . The actual number of counts is 655354

Count. This number is then subt racted from
the low end of the dial (VFO frequency of
3455 KHz) to calculate the frequency display
value . Lines 340 and 350 adjust the number
for cases where the ma in dial is above or
below the elected megahertz band.

Lines 360-470: Frequency Displa.... Forma t

Line 360 converts the frequ ency number
into a ST Ring which allows easy formatti ng
of the display frequency o n the screen.
FS = MIDS(FS,2) deletes the leading space
which Basic automatically inserts for the sign
o f the number ( + or -) .

Line 370 adds leading spaces 10 the str ing
and then limits the str ing length to five spaces
from the right .

Lines 380 to 420 assign variables to each of
the five characte rs of the str ing. Lines 4 30
and 440 POKE the frequency to the screen.
Note that the decima l point and tra iling zero
are fixed by this statement .

Line 450 is required to slow down the pro­
gram while the counter is updated . Line 460
allows you to exit the program and return to
Basic by hitting the RETURN key wh ich
sends the program to line 480 10 clear the
screen and e xecute a computer warm sta rt.
Line 470 loops the program to update the
display if the RETURN key has no( been
pressed .

Program ~Iodirtcalions

The t imebase for the counter makes use
of the C-64's inte rnal clock interrupt which
occurs every I 160th of a second . Commodore
calls these intervals j iffies. The timebase of
the frequency counte r may be programmed
in mu ltiples of j iffies . This is done in line
290 where I have se lected 60 j iffies . which
equal one second. If you cha nge the time­
base be sure to modify the freque ncy cal­
culat ion in line 330 accord ing ly . If, for
example, you select a timebasc of 6 jiffies
(1 / 10 seco nd), the freque ncy calcula t io n
needs to be muliplied by 10. One way to
accomplish this would be to add a line 335
F =FxIO.

The program printed he re is only a portion
o f the one I actually use. By defin ing othe r
conditions (key board commands) in the GE7
stateme nt of line 460, you can j ump to other
prog rams such as a logbook, RTTY/CW ,
etc . I use this technique to redefine the fre ­
quency calculat ion when using a VLF con­
verte r with my receiver. My conve rte r moni­
tors the 10 to 500 KHz frequencies by tuning
the 35 10 to 4000 KHz po rt ion of the receiv­
e r ' s dial. I use the SPACE bar 10 tell the
program to subt ract an addit ional 500 KHz
from the VFD frequency when using the VLF
converte r , and to display a message at the
bottom of the screen 10 remind me that this
fea ture has bee n selected . (The programming
techniques for this are beyond the scope of
thi s article .)

If you want a digital d isplay that t rac ks the
movement o f the rece iver' s d ial as rapidly as
you can crank it, this project wi ll fall short of
your expectations. If you' re willing 10 wa it a
couple o f seconds for the frequency display to
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Figure I .

stabilize each t ime you reposinon your re- rece iver's d ial is wit hin 5 kHz in the center
ceiver ' s dial , then you will find this prescn ta- and can be off by 30 kHz at e ither end . This
tion sat isfactory . simple project has improved the accuracy of

I've cross-checked the frequency to the my SWL leggings immensely .BI
listed frequency of known comme rcia l and
fixed service stat ions and I find that I'm with­
in 200 Hz. In contras t the calibration of my

~o REM COMMODORE 64 DIGITAL FREQUENCY DISPLAY
2 0 OATA236, 2 2 6 , 226, 226, 2 26, 226
30 DATA226. 226. 226. 226, 226, 2 26, 251
400ATA97,32,32. 32. 32. 32, 3 2, 3 2, 3 2,11,8. 26.22 5
50 OATA252, 98,98,98.9B.98,98.98. 98
60 OATA98,98,98,254
70 PRINTCHR$ (147 );POKE53281.14
eo FORZ=OT01 2:READX:PQKE11 9 7+ Z, X: NEXT Z
90 FORZ=OT012:READX:POKE1237+ Z.X:N~ XT Z

10 0 FORZ=OT012:READ X:POKE1 2 7 7+Z, X: NEXT Z
11 0 POKE53 281.1
120DATA8,120,169,20,141
130 DATA20, 3 , 169, 192.141
140DATA21, 3,169,3,141
150 DATAI 3,221.40.88,96
160DATA72,198,255,240,4
170DATAI04,76,49,234.1 6 5
180 DATA251, 133,255,169.0
190 DATAI41.14,221.173,5
200 DATA221, 133,252.173.4
210 DATA221. 133,253, 169.255
220DATA141,S.221,141,4
230 DATA221,169,33,141.14
240 DATA2 21 , 104, 7 6,49.234
250 FORI =OT064
260 READX
270 POKE (49152+I l. X
280 NEXTI
290 BASE=oO
3 0 0 POKE2S5 . 0 : POKE251 • BAS E
3 10 S YS49152
320 COUNT- (PEEK <252 )'256+PEEK ( 2 5 3 »
330 F=(34550-( 6 5 535- COUNTI )
340 IFF<OTHENF=10000+F
3 50 IFF >1OOOOTHENF=F- 10000
360 FS =STR$ (F ):FS=MIDS (FS. 2 )
3 70 FS=RI GHTS ( " " +F'(; .S>
380 A:ASC (MIO$(FS.1 »
390 B=ASC(MIDS(FS.2»
400 C=ASC(MIDS(FS,3l l
410D=ASC (MIDS(FS.4»)
420 E=ASC(MIDS(FS,5»
430 POKE 12 38. A: POKE1239, B: POI(E 1240. C: P()K~1241.D
440 POKE 1242.46: POKE1243. E : PD~:E 1244.48
450 FORW=ITOI 0 0 0:NEXTW
460 GETA$: IFAS =CHRS ( 13) 5 0 T0 480
470 GOT0320
480 PRINTCHRS ( 1471 : S YS582:S5

•
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PRIVATEPATCHIV, Duplex 8000

For the best buys in town call:

212·925·7000
Los Precios Mas Bajos en

Nueva York . . .

C E5 """'D ie ' Au !Op" ICn 5.0 S A Wdl PaI C~ F M
1,,,n5 (e ''' ''' To Yo u r Te le Dno n" Gr e61 FOr
1f' If' DnQ"" C 6 11S ~ ro<T' M oO,le 10 B 6Se S,mp>e
10 USf'. 5 1OSAl5 1OSAil

NYE MBV-A 3 xncwan Tuner
SANTEC
ST-222/UP
ST·20T
ST-442IUP
H T- ?

New TEN ·TEC

Corsair II , PA RAGON . Cenl ury 22, A rgosy u

SANGEAN Portable Shortwave Radios

-

.. ":. ::"'0:: _ ..._ ;"' .... ;,
--- --

.. .. .. .. j - j ;

~ i • . ! •..... -"

ONV Safety
belt s-In stock

•

Yaesu FTR·241Q. Wilson
ICOM IC·RP 3010 (440 MHz)
ICOM IC·RP 1210 (1.2 GHzl
ICOM IC-RP 2210 (220 MHz)

Long.range Wi'.. ,....s

T..I..pho".. lo, e 'OO'l '" 51oc~

Complete Butternut Antenna
Inventory In Stock'

BENCHER PADDLES,
8ALUNS, LOW PASS FILTERS

IN STOCK

DIGIT AL FREOU ENCY COUNTERS

Inonvx. Model TR-1000. 0·600 MHz

AMP SUPPLY STOCKED

M IRAG E AMPLIFIERS
ASTAON POWER SUPPLIES

Saxton Wire & Cable, Int'l Wire•

KITTY SAYS: WE ARE NQWQPEN 7 DAY5A WEEK.
Saturday & Sunday 10 to S P.M.

Monday-Friday 9 10 6:30 PM Thurs. to 8 PM
Come to Barry' s l or the best buy s in town .

Com put er Interfac es
Stocked : MFJ-12 708 .
MH12 72 . MFJ·1224 .
AEA P~-8 7 , PM· i.
P~·2 32 W/FAX

AMERITRON AMPLIFIER AUTHORIZED DEALER

KANTRONI CS
UTU. KAM, UTU·XT,
KPC 2400. KPC IV

EIMA C
3·500Z
572B , 6JS6 C
12BY7A &
61468

BIRD ~
Wattmeters & _ _,l:~"~

Elements~
In Stock ,;

Budwig ANT. Products
NEL·TECH 01'1(·100 Digital VoiceKeyer
FLUKE 77 Multimeter
Meo" . Mento,,--

ArnA!cu r R,'d 'O CO L" '~ 59995

. , FT·767GX, FT-757GXII ,
~::'~' FRG-BBOO, FT-736 , FAG-9600 ,

I I z::~' FT-211f711RH, FT·2700RH
• •
('Y'" ~~~.~""' '"' '' YAESU ICOM Land Mob,l. HiT

"'''''.' _0 FT.231731331727R IC2AT/12AT Mid land /Sland a rd
=:8<0. fT 2111709RIH ,e02AT w ll . o n Mu on
""'"' FT.190311123 IC.03/04AT Vu.u FTC'U3,FTC".J

15440S,A1, R-5000 . 11 ·2 0 0 0 , 15·940 S lAT Fl H_ 200517005 IC.A2IU 16 ,CO""C-"~("'a"''''1 ''' 100
T'"""'" Ill ·1

TM 22 UO.,'42 VI TM ·2 5 70111 50"'13011 TR-7 51 II

kewood 5 .. r..ce ..-Rep"", , TH 2 1131 141 BT
T5-1'1Ia , ' 1I 1 ,n~30A I H?O; AT TH?'5A

rw_4 'OOA . l ~' 3? 'A 15_140S,lS680S

VoCom/MiragelAlinco
Tokyo Hy ·PowerlTE SYSTEMS
Amplifiers &
5/S}.. H T Gain
Antenna s IN STOC K

f!~e1
\ "\ Solderingr;. l,~ Station,

48 Walts, $68
MICROLOG·ART 1, Air Disk,

SWl. Morse Coach

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNAS

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANALS1.)

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

All
SALES
FINAL

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, Astron,
B a K, B & W, Bencher, Bird, Butternut. CDE, CES, Collins, Communications
Spec, Connectors, cove-c-an. Cushcratt. Daiwa. Dentron. Digimax, Drake,
ETO (Alpha), Eimac, Encomm, HeilSound, Henry. Hustler (Newtronics), Hy·
Gain. rcom. KLM, xaenomcs. Larsen, MCM {Daiwa), MFJ, J_W. Miller, Mlni­
Products, Mirage, Newteonics, Nye Viking, Palomar, RF Products, Radio
Amateur Callbook, ROCkwell Collins, Saxton. Shure, Telex, Tempo. Fen-Tee.
Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radios, Yocom, vrbroptex. Curtis. Tri_Ex, Wacom Duplexers,
Repeaters, Phelps Dodge, Fanon Inlercoms, Scanners, Crystals, RadiO
Publications,

WE NOW STOCK COMMERC IAL COMMUNICATIONS SYSTEMS

HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REI MBURSED

COMMERCIAL RADIOS .Ioc:k.d A ••rylc:.d on pr.ml•••.

Amateur Radio Courses Given On Our Premises, Call
EXDort Orders Shipped Immedl8tely. TELEX 12-7070

Comm erc ial EQu,pment
Slacked ICO M, MAXON.
M id land. Standard. W ,I­
son. Yaesu. We se",e
mu n ,c i p alt t ,e s , b u s i­
nesses, c,.n De t.. nse,
etc Pmlables _ m o b,les ,
bases, rep" aters

"AQul Se Habla Espanol"
B A RRY INTE RN ATION AL TELEX 12·7670
MERCHANDISE TAKEN O N CONSIGN MENT

FOR TOP PRICES
M oM ay· F" day 9 A M to 6,30 P.M Thursday to 8 P M,
Satu r<!6Y & SU"d6Y 10 /I .M to 5 P.M (F'..e Pa r~ongl

AUT HORIZED DISTS M CKAY DY MEK FO R
SHORTWAVE A NTE N N AS & RECEIV ERS

IRTILEX-'·Spring St. Station '
Subwlys; BMT."Prince St. Station"

IND-·'F" Train·Bwy. Station "

Bus : Broadway #6 to Spring St .
Path -9th Sl.ltlth A.e. S'.tion.
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" SPEC-COM
Published 10 Times

Per Year
ByWB0QCD

(Serving Amateur Radio Since 1967!)

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,

RTTY, EME, LASERS,
or COMPUTERS, then you need

THE SPEC-COM JOURNAL
P.O. BOX H,

LOWDEN, IOWA 52255

Loaded with News, Articles, Projects, and Ads.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

SIGN UP TODAY AND GET 3 BACK ISSUES " FREE'"

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE 5 TATION

Call 91 3/381-5900
D ISCOUNT PRICE S

SENO $2 FOR CATALOG
ANO WHOLESALE LIST

BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

Join our growing membership at the regular $20 per year rate and we will send you 3 back
issues (of your choice) absolutely "tree" We also have 2 and 3 year discounts at just $38

t and $56. Foreign surface and air mail subscriptions also available, please write lor
I details. Add $2.00 for a special 19-year " master art icle index" issue. AllOw 2-3 weeks for

your first issue . Special TRS-8OC, Commodore 64, Apple, IBM Software Catalog Availablel
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Juns
Call S
Call S
Call $
cess
Call s
Call S
Call S
Call $
Call s
Call S
Call s
CaU S
Call $

can $

Call S
Call $
Calt S
Call S
Ca ll S
Call $
Call $
Call $
Call $
Call $
Call $

Call S
Call S
Call $
CaliS
Call $
Call $
Call S
Ca ll S
Call S

List
2499 00
$999.00
164900
1099 00
94900

429/459
49900
58900
44900
45900
45900
399 00
329 00

IC-735
IC·761 New Top oll,ne
IC-]35 Gen .Cvg, XCVf
IC·751A Gen_Cvg Xcv'
R7000Gen Cvg Rcv"
A71AGen Cvg, AcYl" .
1C-28AIH FM Mobil& 25..../45101'
1C·37A FM Mobile 25w
1C·900 Super Multi Band MobtIe
IC..()4AT UHF HT
IC-48A UHF 45w
lC-38A FM Mobile 25....
IC.02ATFM HT
IC-jJ2AT Miero HT

FT757GX
FT·757GXGen.Cvg,Xcvr 995.00
FT·767 4 Band New 1895.00
FT·211RH 459.95
FT·290R All Mode Por1able 57995
FT-23 RITT Mmi HT 299.95
FT-209RH AM Handheld 5.... 35995
FT-726RAIlModeXcvr 1095.95
FT727R 2M/7OCM HT 47995

FT2~RH 2M/7OC~"~25~.t=~~5~99 95

aRCl.£ 272 0JIj REM)EA SlRYtCE CAM!
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Number 14 on your Feedback card

On-the-Air OX Gatherings
125 Chances to increase your country count

The following is a list o f OX nets that meet on a regular basis. O ne star, * , indicates a popular N e t , two stars, * *,indicate a n especially popular Net.

TIME(UTC) "" FREQUENCY '"
TIME (UTC) "" FREQUENCY '"

00:00 Sullet in 3.524 MHz Dai ly

* 00:00 OX Nel 14243 MHl Daily . 12:()() Tran...Allanlic Nat 21.400 MHz Sun.

. 01;00 B'as il OX Nel 14,180 MHz Mon. 13:00 Canlrallndooes ia Nel 21.JOOMHz Daily

01:00 Ha.,a,;an Cocktail Net 14305MHz Daily 13:00 Wale rway Nel 7,268MHl Daily

01:00 lARS Nat (USA) 14.297 MHz Daily 13.45 Wa.larway Nel 3 ,945 MHz Daily

* . 01;00 Ra'e Russian OX Net 3.640 MHz Wed, 14;00 Rare OX Nel , JY32H 14.223 MHz Mosl Days

02:00 CHC Net (USA) 14,297 MHz Daily * 14;00 W7PHQ Net 14227 MHz Daily

*02;00 Gull Coast OX Nel 3.787 MHz Daily 14:00 SU1Pl and EMMR Inio. 14.212MHz Sat.

* 02:00 NCDXF OX BuUetin 14 002 MHz Mon. 15:00 W1AW Bulletin 14.069 MHl Mon. Wed . Fri

02:00 Pacihc Nel 14.313 MHl Daily • * 15:00 Family Hou' 14.225 MHl Daily

02:30 seafa rer1l Net 14313MHz Daily 15:00 Kale's Navy Nel 14.295 MHl Daily

*03:00 Arabian Knights Nef 14.250MHz Thu-Frl , 15:00 Russ ian Island Nel 14.150 MHz Mon.

• * 03:00 B'own Sugar OX Nel 14.309MHz Daily 15:00 Snooky's Net 21.335 MHl Daily

03:00 Gull OX Nel 3,787MHz Sal , Sun 15:30 Serape Net 7.285 MHz Sun,

03:00 UT4UI UF6·Land OX Net 7,019MHz "" * 16:00 AIl·lndia Nel 14.150 MHl Daily

* . 04:00 Inte,national OX Ass 14.263MHz Daily e.cept Wed. 16:00 Coasl Guard Nel 14.313MHz Daily

* 04:00 Rare Russian OX Nel 7,045 MHz Fri _Sun. 16:00 Inlem. Handicappers Net 14.287 MHz '"
04:30 ANZA Net 21.203 MHz Daily * 16:00 S,i Lanka Nal 14.290MHz "~

. 05:00 220 Net Jim Smilh P29JS 14.22Q MHz Da,ly 16:30 Firac Nel 3 ,680 MHz W"'
05:00 European Wealhe' Nal 3680 MHz Mon,-F, i, 17;00 Alaska Pacific Net 14.292MHl '"

. 05:00 PaCific Net 14.314 MHz Daily 17:00 Aphrodita Net 28500MHz "~
05:00 Trans Pacific Nel 14.052 MHz Sal. • *1 7:00 Fam ily Hou, 14.225 MHz Dally

• * 06;00 40 MI' , OX Nat 7,oaOMHz Daily 17:00 Good News Net 14.250 MHz Daily

06:00 Young Lady Pacihc Nel 14.220MHz "~.
17:00 Inla,continenlal Traffic Nel 21.390 MHz Daily

* * 06:00 Arabian Knighls Nal 14.25OMHz Fri . 17:00 Inlarnatjonal Police Nel 21 ,400 MHz Sun,

06:00 Intarn, Pacific Net 14265 MHz Fri . * 17;00 KH6 Net 14340MHz Man,

06:30 IARSNet (UK) 14.297 MHz Daily 17;00 Norway Net 14,320 MHz "~.

* 06,30 OX Net 14.243 MHz Sal , 17;00 Roundlable OX Net 14 175 MHz '"
06:30 Ant illes Wealhe' Nel 3.815 MHz Daily 17:30 DIG Nel 3.877 MH z Thu' ,

• * 07 :00 220 Nel 14.220MHz roe . 17;30 OX 10 OX NeIJ73LC 21260 MHz Daily

07:00 Ship service Nel 14.313MHz Daily 17;30 KH6 Net 14 340 MHz Fri .

• * 07;00 ZL OX Nel 7.085 MHz Sun·Thur, * 17:45 Veron OX Nel 3602 MHz su.
07;45 Medical Assistance Nel 14,334 MHz Daily * . 18:00 Africa Rou nd Tabte "'lei 14.180MHz Thu'.

07:45 lARS Nel (USA) 7.230 MHz S" 18:00 Afri kaane' Net 21 .355 MHz Sept 10 Easter

08:00 Inlem. Island Pacific Nel 14315 MHz ""
18;00 OARC Inlo Nel 3750 MHz Fri .

08 :00 lnlem . Pacific Nel 1425QMHz Daily 18;00 D;GCWNel 3555 MHz Wed.

* 09:00 10 Mlr . OX Net 28.520 MHz Daily * 18;00 OX Info Net 3740MHz Mon.

09:00 Amsal AUSlria Net 7,070 MHz Sun, • • 18:00 F,eoch OX Info Net 14.170MHz Daily

09:00 Australia Nel 14,302MHz Daily 18:00 ParadIse ISland Net 21,285 MHz Daily

09:00 Canary Net 7.035 MHz Daily • . 18:00 Smoki<ls Nel 14.183 MHz Daily

09:00 New Zealand Net 3.650 MHz S"' 18:30 Al,ican Salari Nel 21292 MHz Daily

09:00 P-29 Net 14.257 MHz Sun 19:00 Children's Hou' 2,738 MHz Daily

09:00 Paclf,c OX Net KX6PO 14345 MHz s," 19:00 Fam ily Nel 7288 MHz Daily

09:00 South At,ka Net 14280MHz s," 19:00 Manama Net 14.340 MHl Daily

09:00 T'iple "H" Net 7.250MHl Daily * 19:00 Round Tabkl OX Net 14.175 MHl Daily

09:00 YL OX Net 14333MHz Daily * 19:00 SnookyKAIE 14.183 MHl Daily

09:30 Alaska Nel 14292 MHz Daily * 19:30 OX "'leI 3767 MHz Mon.

09:30 Austria Nel 3,600 MHz Sun. * 19:45 Veron OX News 3,062 MHz Frl.

10:00 Amsal Australia Nel 3680 MHz Sun, * 20:00 YLOX Nel 14.333 MHz Daily

10:00 Amsal Europe Nel 14.280 MHz Sal, * 20:00 160 Mtr. Nel 1.849 MHz Daily

* 10;00 fnlarnational OX Net 21.157 MHz Daily 20:00 Confusion Nel 14.305 MHz Daily

10:00 jsle of Man Net 7,090 MHz s," 20:00 Pacific OX Nel 21.292 MHz Frl_Sat

10:00 South Pacific Net 28.555 MHz Sun, * 20:00 W7PHO Evening Nel 14.227 MHz Daily

11:00 Amsal Pacific Nel 14.305 MHz Sun. * 21:00 Russian OX Net 3.640 MHz Thu'.

11 :00 DK9KE Nel 21.155 MHz Daily 22:00 Amsat South Pacific Nel 28878 MHz Sat

* 11;00 OX Nel 14.195 MHz W"' * 22;00 Far East Nel 14,178 MHz Fri-Sun.

• * 11;00 Friendly Ca'ibbean Net 14.283 MHz Daily 22:00 Maritime Nel 14,313 MHz Daily

11:00 Inle,n . Assistance and Traffic 14.302 MHz Daily 22:00 Uniled Nations Nef 14,250 MHz ne.
* 12;00 Alr ican SeNica Nel 21,317 MHz Sun. . 23,00 Cenl'al Amer",a Net 21,400 MHz Daily

. 12;00 OX Info Net RTTY 14,098MHz Daily * . 23:00 Family Hou' 14,225 MHz Daily

• 12:00 Easl Asia Net 14,320 MHz Daily 23:00 Greenland "'lei 3.650 MHz Wed, Sun.

12:00 Intern, Young Lady Net 14,332 MHz Daily . 23:00 Japan Nel 21 ,330 MHz Sun.

12:00 Sea Net (EaSI Asia Nel) 14320 MHl Daily . 23:30 Intern. OX Nel Eveni ng 14,236 MHz Oaily excepl Wed.
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Hf Equipmem Regular SALE
IC-761 HF xcvr/SW rcvr/ps/AT 2499.00 2149

HM·36 Scanning hand microphone 44.50
SP-20 Ext. speaker w/ audio filter .. 149.00 139!\
H-I01 250 Hz lst IFCW filter 69.95
H-S3A 250 Hz 2nd IF CW fi lter lOB.OO 99!\
H-I02 6 kHz AMfilter 56.00
EK-310 Voice synthesizer..... ...... 46.00

IC-7SIA s.cano xcvr/.l·30 MHz rcvrl649.00 1399
PS·3S In ternal power supply 199.00 179'\
H-32A 500 Hz CW filter list IF) .... 66.50
H-63A 250 Hz CWfilter {lst lf).... 54.50
H-S2A 500 Hz CW filter [Znd IF) 10B.00 99' \
H-S3A 250 Hz CW til ter (2nd IF) 10BOO 99' \
H-B AMfilter..................... 35.25
H-70 2.8 kHz wide SSB filter ...... 52.00
RC-IO External frequency controlle r 3925

IC-735 HF transcever/Sw rcvr/mic 999.00 869u
PS-S5 External power supply 199.00 1 79'~

AT-ISO Automat ic antenna tuner 445.00 34~!~

Fl·32A 500 Hz CW filter 66.50
EX·243 Electron ic keyer unit. ...... 56.00
UT-30 Tone encoder 17.50

Other Accessories Regular SALE
IC-2Kl 160·15m solid state amp w/ ps 1999.00 1699
PS-IS 20A ertemal power supply. .. .. 169.00 1541\

PS-30 Systems p/s w/cord, G·pin plug 299.00 2691\

MB Mobi le moun t. 735175IAI76IA... 24.50
SP-3 External spea ker 61.00
SP-7 Small external speaker 49.00
CR·64 High st.b. ref. xtal for 751A , 6100
PP·I Speaker/patch , .. 179.00 164'\
SM·6 Desk microphone ,., 44.95
SM·8 Desk mic . two cables, Scan.r.,; 78.50
SM·10 Compressor/graph EQ, 8pin rmc 136.25 124'\
AT-lOO 100W a.beno auto. antenna tuner 445.00389' \
AT-500 500W s.bano auto.antenna tuner 55900 489f1

AH-2 a-tend tuner w/ mount & whip 625.00 549f1

AH -2A Antenna tuner system, only 495.00429' \
GC-5 World cloc k , 91 .95 89'\
VHf/UHF base muiri-modes Regular SALE
IC-275A 25W 2m FM/SSB/CW w/ps 1199.00 1049
IC-275H lOOW 2m FMlSSB/CW 1389.00 1229
IC-47SA 25W 440 FM/SSB/CW w/ps1399.oo 1249

IC-471A" 25W430·450.. .. CLOSEOUT 979.00 749'\
PS·25 Internal power supply 115.00 1041\

AG-l· Mast mounted preamplifie r 99.50
IC-4llH" 75W430·450 ... CtoSEOUTl399.00 9891\
PS-3S Internal power supply 199.00 179 '~

AG-3S" Mast mounted prea mpl ifier 95.00

I "Preamp $995 with 471A or 471H Purchase I
Accessories common 10 271A/H and 471A/H
SM-6 Desk microphone .... .. .. .. .. .. . 44.95
EX-310 Voice synthesizer 46.00
TS-32 CommSpec enccde/deccoer. .. . 59.95

UT·1S Encoder/decoder interface... 14.00
UT-15S UJ·15S w1TS·32 IOst.lled .. .. . 92.00
VHF/UHF mobile multi-modes Regular SAtE
IC-290H 25W2m SS$/FM CLOSEOUT 639.00 5491\

IC-490A lOW430-440..... CLOSEOUT 699.00 3999\
VHfjUHFjl .2 CHi f M Regular SALE
IC·27A Compact25W2m FM wtnP mic 429.00 3791\
IC-27H Compact 45W2m fM wtnP mic 459.00 3991\

IC-31A Compacl25W220 fM , TTP mic 499.00 439'1
IC-47A Compact 25W 440 fM, TTPmic 549.00 489' \

PS-45 Compact 8Apower supply 139.00 1291\
UT-16/EX-388 Vo ice synthesizer 34.99
SP-IO Slim-fine exte rnal speake r 35.99

IC-28A 25W2m FM, TTP mic 459.00 3991\
IC-28H 45W 2m fM, TTP mic 489.00 429' \
IC-38A 25W220 fM, TTP mlc 489.00 429' \
IC·48A 25W440-450 fM. TTP mic.... 489 00 42911

HM-14 Exira TTP microphone ,. 55.50
UT-28 Digital code squelch 37.50
UT·29 Tone squelch decoder 43.00
HM-16 Speaker/microphone "..... 3400

IC-900A Transceiver controller. ,. 58900 52911

UX-29A 2m 25Wunit 295.00 269'\
UX-29H 2m 45W unit 339.00 309'\
UX-39A 220MHz 25W unit.,.,..... 349.00 31911

UX-49A 440MHz 25W unit ., ,... 33900 309' \
UX-59A 6m lOWun it 339.00 3091\

IC-3200A 25W2m/440 FMw!TTP 599.00 529'\
UT-23 Voice synthes izer 34.99

AH·32 2m/440 Dual Band antenna 37.00
AHB-32 Irun k.hp mount 34.00
Larsen PO -K Roof mount. .. .. .. .. .. 20.00
Larsen PO-TtM Irun k-lip meunt... . 22.00
Larsen PO·MtIl Magnetic mount 22.00

RP-3010 440MHz lOW fMrepea ter 1229.00 1089
IC-1200A lOW1.2GHz FMMobile.. .. . 699.00 6291\

IC-12llA lOW L2GHz SSB/CW Base 1229.00 1089
AG-1200 Mast mounted pream plif ier 105.00
PS-25 Inte rnal power supply ....... 115.00 1041\

EX-3l0 Voice synthesizer.. .. .. .. .. . 46.00
TV-l200 ATV interface unil.. 129.00 B9'\
UT-ISS CTCSS encoder/decoder 92.00

RP-1210 1.2GHz lOW 99 ch fMxcvr14l 9.oo 1299
RP-2210 220MHz 25Wrepeater ... .. . 1499.00 1329

ffi
Hand-helds Regular SALE
IC·2A z.meters 279.00 249' \
IC -2AT with TTP 299.00 259"
IC·3AT 220 MHz. TTP 339.00 299' \
IC -4AT 440 MHz. TTP 339.00 299"
IC-02AT 2-meters..... 365.00 2991\
IC-02ATlHigh Power 399.00 3391\

IC-03AT 101 220 MHz 449.003891\
IC-04AT fo r 440 MHz 449.00 3891\

IC-u2A z.meters 299.00 269' \
IC-u2AT with TTP 329.00 28991
IC-u4AT 440 MHz. TIP 369.00 32991
Accessories for micros - CALL $

IC-12AT lW 12GHzfMHT/battlcgrlTIP 459.00 3991\

A-2 5W PEP synth airctatt HT.. , 499.00 4491\

A-20 Synth. aircraft HT w/ VOR , 599.00 529' \
Accessories for all except micros Regular
Bp·] 425mah/13.2V Nicad Pak . use BC·35 74.25
Bp·8 BOOmah/8.4V Nicad Pak . use BC·35... 74.25
BC-35 Orop in desk charger fo r all batteries 74.50
BC·16U Wall cha rger fOI BP7IBP8 20.25
LC·ll Vinyl case for Olx us ing BP-3 20.50
LC-I4 Vinyl case to r Olx us ing BP·1I8 20.50
LC -02AT Leather case fOI Olxmodels w/ BP-7I8 54.50
Accessories for IC and IC-O series Regular
Bp·2 425mah172VNicad Pak - use SC35 47.00
BP-3 Extra Std. 250 mah/8.4VNrcad Pak 37.50
Bp·4 Alkaline batte ry case 1525
BP-5 425mah/108V Nicad Pak . use 8C35 58.50
CA-5 5/B-wave telescoping 2m an tenna 18.95
FA-2 Ex tra 2m flexible an tenna 11.50
CP-I Cig. lighter plug/cord for BP3 or Dlx.... 13.00
CP-IO Battery separation cable w/ chp 22.50
DC·l OC opera tion pak for standard models 23.25
MB·16D Mobile mig bkt forall HTs 24.50
LC-2AT leather case for standard models 54.50
RB-l Vinyl waterproof rad io bag" 34.95
HH-SS Handheld shoulder strap " 16.95
HM·9 Speaker microphone 47.00
HS·IO Boom micrcphore/beadset 23.25

HS-lOSA Vox unit for HS· IO & Delu xe only 23.25
HS·10SB PTT unit for HS· IO 23.25

ML-l Zm 2.3wIn/ lOw out ampl ifier SAlE 99,95
5S-32M Commspec 32-tone encoder "" .. 29.95
Receivers Regular SALE
R-llA 100kHz to 30MHz receiver, ..... $94900 799' \

RC·ll Infrared remote connoner.... 67,25
FL-32A SOD Hz CWfilter 66.50
FL·63A 250 Hz CW!ilter (lst If) ".. 54.50
FL·44A SSBfilter (2 nd If) 178.00159' \
EX-25l fMunit.......... 42.50
EX-310 Voice symheseer •• ,." ". 46.00
CR-64 High stability oscillator xtat 63.00
SP-3 External speaker.. .............. 61.00
CK-70 (EX-299) 12V DC option...... 1225
MB·12 Mobile mount... .. ..... ....... 24.50

R-7000 25MHz to 2GHz scan rcvr 1099.00 9491\

RC -12 Infrared remote controller , 67.25
EX-3l0 Vorce synthesizer 46.00
TV-R7000 ATV unit.. 131.95 1I9' \
AH -70DO Radiating antenna 89.95 (1)

HOURS. Mon.thru Fri.9·5:30; Sat. 9-3
Mil waukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.
WATS lines are lor Quotes & Ordering only.
use Regular line lor other Info & Service dept.

All Pri ces in this list are subject to cllangewithout notice.

WICKLIFFE. Ohio 44092
289-40 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-800-362-0290

~1~d'1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwl.con.,n/~8~J~2~~5jU;5M."OA,..)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442·4200
------ AES" BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla. 34625 LAS VEGAS. Nev. 89106 CHICAGO. illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Fla, WATS 1-800-432-9424 No In-State WATS No In-Stale WATS Phone (312) 631-5181

~Iuotl~~e 1-800-327.-1917 No Nationwide WATS ~:~~:: 1-800-634-6227 15 min. from O'Hare!
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ANNOUNCING:

a azine's

nas

To receive a copy of the current OX Dynasty Award coun­
tries list and an official application form, send a SASE to
73 Magazine, WGE Center, Peterborough NH 03458,
Attn: OXOA. 73 's OX Map of the World is available for
$5 ppd.

may , on occasion. ask to see you r log- so no
funny bu siness .

Fees: The fee forthe basic award . due upon
application, is US $6. IRCs are not accepted.
Each additional endo rse me nt is US $2. Note:
Endorsements requested on Jour first appli­
cation are free .

Country C r iter ia : Countries on the DXO
Award li st a re take n fro m the awards
program s o f IAR U mem be r nations . If
you come across a country not on the list
that you feci should be included . send a
copy of award rul es from an IARU member
that lists tha t country as being valid for an
award to 73 Magazine for eva luation. New
counmes will be added as needed and an­
nou nced in 73 .

Countries L tsu The DXO Award coun­
tries list will be printed from time 10 time in
73. A copy o f the currentlist (just under 400
countries . but st ill climbing) and an offi cial
applicat ion fo rm are availab le f rom 73
Magazi ne , WGE Center, Pete rborough NH
03458, Ann: DX DA .

specific modes , includi ng CW, SSB , satel­
lite . Baudot . RTTY , ASCII RTTY . AM ­
TOR , packet , spread-spectru m, QRP (less
than 5 wans outpcn . EME, FM , AM . FAX .
SW L, and SSTV. Logs submitted for specia l
e ndorsements must dearly ind icate the band
and mode used fo r all contacts.

Til E RULES

Effective nail': Only contacts made after
DUO I Z on January I , 1987, will be elig ible for
the DXDAward .

Bands: Contacts may be made on any ama ­
teur band .

~lodes : A ny mode available to amateurs in
your country may be used . C ross-mode con­
tacts are allowed : The mode that you use
counts for the DXD Award .

Minimum Report : There is no m inimum
signa l report (you can't work 'em if you can't
hear 'em).

Ap plicat ions: QSL cards are not required
for the OXD Award . Ap plication must be
made on an official OXO form , available
from 73 Magazine- send an SASE to WGE
Cente r . Peterborough N H 03458 . Attn :
DXDA . On the form , list your contacts
in callsign order. ind icat ing d ate . time ,
frequency or band . mode . and power. We

for 100
wi ll be

Ready, St-I" ,

Who will be the first to hit the 300 country
mark'! Eve ryone has an equa l shot at it, start­
ing January lsI. We ' ll publish a list of OXD

F" --, A wa rd holders regu-

larl y so t hat yo u
can see ho w you are
doi ng .

Excuse me , I see
that the band s just
o pe ned .. . C Q OX .
CQ OX . CQ OX . ..

m

The Award

O ne day not too long ago the staff of 73
was s itt ing at lunch over a t the Folk­

way tal ki ng a bout DX and OX ing and
how crazy DXCC had got ten. The OXCC
Honor Rollers have noth ing left to work ,
and folks com ing into the program hav e no
hope of working count ries that haven 't becn
on thc air for twenty years.

By the time we go t around to co ffee
and mocha chip cake we had decided to
s ta rt our ow n OX a ward . We wanted
everyone to start with zero cou ntries to liven
things up a bit on the bands. Wayne suggested
that we add to the A RRL's OXCC countries
list by searchi ng through the awa rds pro­
grams of IARU members . We decided to
offer endorsements for every mode we could
th ink of.

We wa nt you to ha ve fun with this award .
The ru les are simple, but the variety of levels
and endorse ments make the award a chal­
lenge for both the beginner and the expcri­
coccd DXcr. we've COlllC up with 400 coun­
tr ies . so yo u won 't run out of count r ies
too soon!

The basic awa rd will be issued
countries worked , Endorsements
made for ISO, 200,
250, 300, 350, 375 .
and 400 co u nt r ies
worked . The bas ic
a wa r d is m i xe d ­
mod e. Spec ia l e n ­
dorscments a re avai l­
able fo r sing le-band
o pera ti on a nd fo r
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Official OX Dynasty Countries List: 1/1/88
EAST KIRIBATI T3 MADAGASCAR SA SAUOlARABIA
EASTER ISLAND eel MADOALENAISLANO 1M SCOTLAND
ECUADOR He MADEIRA ISlAND era SENEGAL
EGYPT SU MALAWI 7Q SERRANA BANK
ELSAlVAOOR VS MAlAYSIA 9U2 SEYCHElLES
ENGLAND G IoIIALDIVEISLANOS 80 SICilY
eOUATQRIALGUINEA sc MAU TZ SIERRA LEONE
eSTONIA UR MAlP'ELQ HK' SlNGAPOAE
ETHIOPIA ET lAALTA 9H S!NTEUSTATIUS
EUROPA ISLAND FRIE MANIHIKI ZKl S1NT MMRTEN ISLAND
fAlKLANOISl.ANO$ VPI MAA(;USI$lAND JO SMOM
FAROE ISlANDS 0'( MAHIANA ISLAND Ktil SOCIETY ISlAND
F.u\OUHAR V09 MARlON ISLAND ZS<! SOCOTRA ISLANO
FERNANOOOENORONHA PYIF MAAKETREEF 0Jt SOlOMONISLANDS
FlJltSLAND$ 302 MAROUESAS1SlAND FOe SOMAUREPUBlIC
FINLAND OH UARSHAlLISl..AND KXS SOUTH AFRICA
FRANCE F MARTIM VI\$ ISlAND PV' SOUTH GEORGlA ISlAND
FRANl.JOSEF LAND UAt MARTINIQUe FM SOUTH ORKNEY ISlAND
FAENCHGUIANA FV MAURITANIA Sf SOUTH SANDWICH ISLANQ
FUTUNA ISLAND FW MAURITIUS ISLAND SOUTH SHETLAND ISlAND
GABON fR MAYOTTE FH SOUTH YEMEN
GALAPAGOS ISLAND HC8 MEXICO XE SPAIN
GAMBIA C5 MIDWAY ISLAND KH4 SPRATLVISLAND
GEORGIA UF MINAMI TORi SHIMA JD1 SRI LANKA
GHANA 9G MICUELCN ISLAND FP8 ST BRANDON ISLAND
GIBRALTAR ZB2 MOLDAVIA UO STHELENAISLAND
GLORIOSO ISLAND FRIO MONACO 3A ST KITTS
GOUGH ISLAND ZD9 MONGOLIA JT ST LUCIA
GOZOISLAND 9H4 MONSERRAT VP2M STMARTIN ISLAND
GRAHAM LAND vee MOROCCO CN ST PAUL ISLAND
GREECE SV MOUNTATHOS SY ST PETER AND PAUL ROCKS
GREENLAND OX MOZAMBIOUE C8 ST PIERRE ISLAND
GRENADA J3 NAMIBIA ZR3.ZS3 STVINCENT
GUADELOUPE FG NAURU C2 SUDAN
GUAI.,l KHZ NAVAS$AISlAND KPI SUUATRA
GUANTANAI.AOBAY KG4 NEPAL iNI SURIJ«M
GUATEUALA TG NETHERlANDS PI. SVALBAfIDISlAND
GUERNSEY au NETHERLANDS ANTILLES PJ SWAN ISlAND
GUINEA 3X NEVIS ISLAND V47 SWAZIlAND
GUINEA·BISSAU J$ NEW CALEDONIA FK SWEDEN
GUYANA 8J'I1 NEW HEBRIDES YJ SWlTZERLAND
HAITI HH NEW ZEAlAND ZL SYRIA
HAWAII KH6 NEWFOUNDlAND VOl TADZHI!,;
HEARD ISLAND Vl(' NICARAGUA VN TAIWAN
HONDURAS HR NIC08AR ISlAND Y04 TANZANIA
HONG KONG VS8 NIGER 5U TASMANIA
HOW1.ANDISLAND !,;HI NIGERIA 5N THAIlAND
HUNGARY HA NIUE ISlAND ZK2 TlNIAN
ICELAND TF NORFOLK ISlAND V!,;9N TOGO
IFNI EA9 NORTH KOREA 09 TOl<ELAU
INOlA YO NORTH YEMEN 4W TONGA ISlAND
INDONESIA VB NORTHERN IRELAND GI TRANS!';EI
IRAN EP NORWAV LA TRANSVAAL
IRAO '0'1 OOASAWARA ISLAND JD1 TRINIDADE ISLAND
IRELAND EI OKINO TORI SHIMA 7J TRINIDAD AND TOBAGO
ISCHIA IC OMAN 1.4 TRISTAN 01. CUNHA
ISLE OF MAN GO PAKISTAN loP TROMELIN ISLAND
ISRAEL 4X PALMYRA ISLAND KH5 TUAMOTU ARCHIPELAGO
ITALY I PANAMA HP TUBUl.I
IVORY COAST TU PANTELLERIA ISLAND IH TUNISIA
JABALATTAIR PAPUA NEW GUINEA P2 TURKEY
JAMAICA 6'0' PARAGUAY ZP TURKMEN
JAN MAYEN ISLAND JX PERU 01. TURKS ANDCAICOS ISLANDS
JAPAN JA PETER 1ST ISLAND 3'0' TUSCAN ARCHIPELAGO
JARVIS ISLAND KH5 PHILIPPINES OU TUTUILA ISLAND
JAVA YB PHOENIX T3P TUVALU
JERSEY OJ PITCAIRN ISlAND VR6 UGANDA
JOHNSTON ISLAND KH3 POLAND SP UKRAINE
JORDAN JY PONZIANIISlAND 181 UNITED ARAB EMIRATES
JUAN DE NOVA ISlAND FRiJ PORTUGAL CT UNITED J«1lONS · NEWYQFlK
JUAN FERNANDEZ ISlAND CE' PRINCE EOWARDISlANDS VEl UNITED NATIONS· GENEVA
KAllNINGRAO UAl PRINCE EOWARD ISlAND ZSO! UNITEDNAT1ONS ·VIENJ«
""'MARAN ISlAND V$9 PRINCIPE S9 UNITED STATES
KAMPUCHEA XU PRMLOF Kl7 URUGUAY
KAZAKH UL PROVIOENCIA ISlAND HK' USTICA ISlAND
KENYA 52 PUERTO RICO KP4 UZBEK
!';ERGUELEN1SlAND FB8W QATAR A7 VANUATU
KERUAOECISLAND ZLIIK RAPAISlAND Foe VATICAN CITY
KIRGHll UM REUNION ISLAND FAIR VENEZUELA
KOREA Hl REVllLAGIGEDOISl.AND XF4 VlETNAAl
KURE ISLAND KH7 RIO DE ORO E.A9 VIRGIN ISlANDS
KUWAIT 9K RODRIGUEZ ISlAND 389 WAKE ISLAND
KWAJALEIN KX6 ROI.,lANIA YO WAlES
LABRADOR VOl R(lNACOORCAY HK' WALLIS ISLAND
LACCADIVEISlANDS VU7 RQTA1SLAND KH2 WAYNE GREEN
LAMPEOUSA ISLAND IG RUSSIA· SIBERIA UAH WESTCAR(lLINE ISLAND
LADS XW RUSSIANSF.SR UA WEST GERMANY
LATVIA ua RUSSIAN· URAL MT UA9·' WEST KIRIBATI
LEBANON 00 RWANDA 9X WESTERN SAMOA
LESOTHO 7P RYUKYU ISLAND JR6 WESTERN SAHARA
LESSER ANTILLES PJ SASA ISLAND PJ WILLIS ISLAND
LEVANZOISLAND IF9 SABAH 9M6 WORLD8ANK
LIBERIA EL SA8LEISLAND VEl Vf:MEN
LIBYA 51. SAIPAN KHZ YUGOSLAVIA
LIECHTENSTEIN H8e SAKHALIN ISLAND UA9-' YUKON
LINE ISLANDS T3L SAN ANDRES ISLAND HK' ZAIRE
LITHUAN IA UP SAN FELIX ISLAND CEtX ZAMBIA
LORD HOWE ISLAND V1(2 SAN MARINO T1 ZANZIBAR
LUXEMBOURG LX SAO TOME S9 ZIMBABWE
MACAO XX $ARAWAK 9M8
MACOUARIE ISlAND Vl(' SARDINIA IS

ABU All
AfGANISTAN
AGALEGA ISLAND
AGALEGA
ALAND ISLAND
'CAS~
AlBANIA
AlOABRA ISlAND
AlGERIA
AMERICAN SAMOA
AI.,lSTERDAI,III$LAND
ANDAMAN ISlAND
~OOA""

"""'"ANGUILLA
ANTARCTICA
ANTIGUA
ANTIPODES ISLAND
ARANISLAND
ARGENTINA
ARMENIA
ARUBA
ASCENSION iSLAND
AUCKLAND ISLAND
AUSTRALIA
AUSTRIA
AVES ISLAND
AZERBAIJAN
AZORES ISLANDS
BAHAMA ISLANDS
BAHRAIN
BAKER ISlAND
BALeARIC ISLANDS
BANGlADESH
","lWlOS
BEAR ISlAND
BELGIUM
eeuze
BENIN
BERMUDA
BHUTAN

""~BONAIRE
BON,"
BOPHUTHATSWANA
6OT$WANA
BOUNTY ISlAND
BOUVET ISlAND

BAAD'
MITISH VIRGIN ISlANDS
MUNEI
BULGARIA
BURKINA FASO
BURMA
BURUNDI
BYelORUSSIA
CAMEROON
CAMPBELL ISLAND
CANADA
CANARY ISLANDS
CAPE VERDE ISLANDS
CAPRI ISLAND
CAYMAN ISLANDS
CELEBES
CENTRAL AFRICAN REPU8LIC
CENTRAL KIRIBATI
CEUTAANOMELllLAC,,,,
c~GOS

CHATHAM ISlAND
CHESTERFIELD ISLAND
CHILE
CHINA
CHRISTMAS I$LAND
CLIPPERTON ISlAND
cocos ISlAND
COCOSIKEEllNG ISlANO
cocoa....
CQI.,lINQIS
COMOROS
CONGO
COOl< ISLAND
CORSICA
COSTA RICA
CRETE
CROZET ISLAND
CUBA
CUETA AND MELLILA
CURACAO
CYPRUS
CZECHOSLOVAKIA
DENMARK
DESECHED ISLAND
DESROCHES
DIEGO GARCIA
DJIBOUTI
OOOECANESE ISLANDS
DOMINICA
DOMINICAN REPUBLIC
EAST CAROLINE ISLANDS
EAST GERMANY
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Number 17 on your Feedback card

DYNASTY 100:
The New DX Generation

The first 10 0 to work 100

1 W1AFW 100 Mixed 35 YC5BEE 100 AU SSB 69 N3FBN 100 All 20M SSB
2 WB2DIN 100 150 200 250 Mixed 36 YC5BEH 100 All SSB 70 KB4SJD 100 All CW
3 KT1A 100 Mixed 37 WB9SBO 100 Mixed 71 N3EZX 100 All 20M SSB
4 W3FDU 100 All 20M SSB 38 NOAFW 100 150200 Mixed 72 IK8GCS 100 150 200 250M SSB
5 KA9JOl 100AIISSB 39 KA9MQM 100 All SSB 73 WB41 100AIISSB
6 WB1BVQ 100 150 All SSB 40 N311 100 150 200 Mixed 74 NG1S 100 All SSB
7 NW70 100 All SSB 41 W6DPD 100 All SSB 75 WB7UUE 100 All SSB
8 AK4H 100 All SSB 42 KEBGG 100 Mixed 76 HK4EB 100 Atl2OMSSB
9 W3HCW 100 All SSB 43 VE6VK 100 Mixed rr KOBFA 100 Afl20M SSB

10 KZ2W 100 All SSB 44 K09AD 100 All SSB 78 N7GMT 100 150AIISSB
11 K9FD 100 150 200 Mixed 45 W4WJJ 100 All SSB 79 AA4VN 100 Mixed
12 WD5N 100 Mixed 46 KOHSC 100 All SSB 80 KAllMA 100 All 20M SSB
13 KA9TNZ 100 All SSB 47 KI6G1 100 150 All SSB 81 N8AXA 100 All SSB
14 K9GBN 100 All SSB 4a IK1APP 100 150 All SSB 82 NM21 100 All SSB
15 N5GAP 100 All SSB 49 KJ4AA 100 All SSB 83 K09YB 100 All SSB
16 WB3FMA 100 All SSB 50 K8MDU l 00 AII SSB 84 HC2CG 100 All SSB
17 NN6E 100 20M CW 51 N1EIU 100 All 20M SSB 85 VE1BXI 100 All CW
18 Al7HG 100 All SSB 52 K1DAN 100 All 20M SSB 86 YC20K l 00 Atl1 5M SSB
19 N6CGB 100 150 All SSB 53 WD8AEC 100 All SSB 87 N4GNL 100 All SSB
20 KI6AN 100 Mixed 54 ZL2BLC 100 All SSB 88 GM4UBF 100 All SSB
21 K9JP I 100 Mixed 55 VE3EFX 100 All SSB 69 5Z4BP 100 All SSB
22 N4WF 100 150 All SSB 56 W9MCJ 100 All CW 90 10AOF l 00Atl AnY
23 K6PKO 100 All SSB 57 N6IV/KL7 100 MIlled 9: VE1BN l00 40MCW
24 KW7J 100 Mixed 58 KN8D 100 Mixed 92 KA2NAA 100 All SSB
25 VE6JO 100 150 Mixed 59 KC5YQ 100 All SSB 93 5Z4DU 100 150 All SSB
26 WA41UV 100 All SSB 60 WB61TM 100 Mixed 94 KB6ZM 100 All SSB
27 W4ZFE 100 All SSB 61 KA2AOT 100 150 All SSB 95 HK4CCW 100 All SSB
28 N4KM Y 100 Mixed 62 K4LHH 100 All SSB 96 W2JQ 100 All CW
29 WOHBH 100 Mixed 63 VE200 100 All 20M SSB 97 HC2AGT 100 All 20M SSB
30 K8KJN 100 All SSB 64 KE5AT 100 All SSB 96 WD5NIM 100 All Mobile
31 KGlV 100 All CW 65 W9SU 100 Mixed 99 VE 1BHA 100 All SSB
32 K1KOB 100 Mixed 66 W30 0U 100 Mixed 100 VE1AGZ 100 All SSB
33 KY3F 100 75M SSB 67 NR2E 100 20M CW
34 PY2JY 100 68 KF5PE 100 Mixed

This rig's
DXing

days are
over.

Wayne Green and Arr Brothers
testing ttte life our ofa National

300. (New York City, 1958)
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Communications Electronics~

the world's largest distributor of radio
scanners, introduces new models of
CB & marine radios and scanners.

NEWl Regenc~ TS2·RA
Allow 30·90 days lor delivery alfer receIpt of order
due to the high demand for this product.
Ust pr ice $4 9 9, 95/C E p rice $33 9 .9 5
':I-Sarod. 75 Chen"," Cry. t."••• • AC/DC
F,equenq,..nge, "9·54, I l e -115. 406-51 2. 80 6-950 M~l
The Regenc y 152 scanner lets you monitor
M ilita ry. Space Satellites. Govern ment, Ra ilroad.
JuslM;1l Departm ent. Stale Department. F,sh &
Game. Im mig rat ion. Manne. Police and Fue Depart­
ments. Aeronaullcal AM band. Pa ramedics. Am­
eteor Rad io. plus thousands ot otnee recno Ire­
QuenC,lls mOSlscanners can", pick up. The Regency
T52 teatures new 40 c ha nnel per seco nd TurbO
Scan" so you wont mi ss any or t ne action. Mo de l
1 S1 · RA is a 35 channel version 01thi s radio without
the 8 00 MHz. band and cos ts only $ 2 39 .95.

Regency· Z60·RA
list pnce $ 299.95/C E price S14 8 .9 5/SPECIAL
e-a.mt. eo eIY,.,..I e No-cry. W .c.mtef"
Band s 30-S0. 88· 108. 178· '36. 144, 174.440- 512 MHz
The Regency Z60 covers antae publ ic service
bands p l us aircratt and FM m usic lor a t ota l o f
eight bands. The ZOO also features an a larm
clock a nd prior ity c ontrol as well as AC/DC
ope-anon. Order loday.

Regency· Z45·RA
Lis t pric e $259 ,95/C E price $ 139.95/SPEC IAl
7'hnd, 45 Ch.nnl ' e No-cry.'.' ec.n".,.
Band" 30·50. 11 8·136, 144·174. 440-5 12 101Hz.
The Regency Z45 is very similar 10 the ZOO model
listed above however II oces nol have the commer­
cial FM broadcast band. The Z45 , now at a
sceoer price I ro m Communications EleclromCs.

Regency· RH256B·RA
List price $79995/CE p rice $329.95/ SPEC IAl
Ie CIYnnel e 25 We" " .,n.ce/..., e Priorl,,­
The Regency RH256 B is a six teert-Channel VH Fland
mobile transceiver desi<Jned to c ove r al'ly ftequencv
between 150 to 162 MHz. Since th is radio is
synthes ized. no e~pensive c rysl als a re needed to
store up ' 0 161requenc ies withOUI batlery backup.
All rad,O$ come wllh CTCSS tone and $Canning
capabliltoes. A monItor and nighVday SWItch is also
slanda rd. This transee-ver even has a priority l unc­
hon. The RH256 makes al'l id eal radlo lor a ny police
or lire dep artment vo lu nteer because of it s low cosl
and hIgh perlormance. A 60 Wall VHF 15(}-162
MHz, vers ion ca ll ed 'he RHOO6 B-AA is available
for $459,95 . A UHF 15 watt. 10 channel version Of
this racic called the RU150B·RA is a lso available
and cove rs 450·482 MHz. but the cosl is$439,95,

Bearcat· 50XL-RA
list pnce $199.95/ C E p rice $114.95/SPECIAL
1&-8end, 10 a.-I , lhindtteld e c.n".,.
Bands 297·54. 136' 174, 406·512 MHz
The Umden Bea rl;al 5QXL is a n econormcal hand­
held scanne r w ith 10 channels covering ten Ire­
quency bands. II feat ures a keyboard lock swucnto
prevent accidental entry and more. A.lso ord er Ihe
new double-long 1I1e rechargeable bat 'ery pack
par' It BP55 Ior S29 ,9 5 , a plug'in wall c harg e r. part
# A D1 0 0 fo r S 14.95, a c arryi ng case parl# VCOO1
for S14.95 and also o rd er o pt io na l c ig arette lighter
cable part # PSOO1 l or $1495

-

Bearcat" 800XLT·RA
List price S499.95/ C e p riCe $ 2 89.95/ S PECIA L
f Z.hnd, 40 Ch.,nn.I e No-cry.'.' .clnner
PrIo,It., cont,ol , Se.rchlk.n , AC/DC
Bjnds: 29'54.1 18-114,406'512.806-912 MHz­
The Unlden 800XlT rece...rs40channeIS ln/wobanks
SCans 15 cha "nels pet second, Size 9"." ~ 4 ' ·, " ~ ' 2'" , .

OTHER RADIOS AND ACCESSORIES
Panal on lc RF·2800-R... SMrtwa.~ ,ee".."r $ 179,95
AP65·AA Uno".n \/' so< mOU"1 Aadar D"leClo< $98,95
AOO·R... unr"." ··Paf.S(lOtt·' Sil l Aada. [)el eelor $18 9 95
" ..,8C 70 ll.LT·RABu ,,..,r2Ochain...... scanner $168 95
BC 140- RA a..,u.10 channel Kanne, $92,95
BC 145 X. L·A", a.arc.o' 16 Cfl.n...... IICSn~ $9895
Be 175X. L·A... 8e"eal 18 Cfl.nnet Kanner $15695
BC 210X.U-A'" a.a,c.' 40 Cflan.... scanner $1 96 95
BC·W...·A... B.areal WeatflC<"" , ,,' 535 95
Al080-RA Re~"n 30 Cllanne! scanner $118 95
AI 090-A Ael1.ne~ 45 Cha""el scann".. $14895
uel 02·R R.g.ncrVHF 2 ce. 1Wan!ra" sce..~1 $117,95
P1 4 12-AA R~g."C~ 12 amp ' eg power suppl~ " , $ I 89,95
NlA549-A'" p,gp-lncna' II." to< H1l 12oo& ax rsoo $6495
NlAli l a-R'" Wall cha'II'" 10' HXI 500 scann~' $ 14 95
NlAlI5J·A... Ca' ry,nll case to< Hil l 500 sean"." 1 19 95
NlU 57·AA C'll,, 'elle hgnt...co<d 10< H1l1 2/ 1500 119 95
MU1 7 'RA i'l o-Ca<l l>an~ pact; .", HU!XlOf I 200 S-J.4 9!>
S....1l1ClOO- RA S<rc man 10< Mll1000& MJl500Q $ 19 95
B-4·AA 1,2 \/ AAA i'l . Cad b.an....... lse, ot 'ou" $995
B-B·RA 1 2 v ...... i'l . ca.J bailer",. IM I 01 eoghll 1 17,95
FB- E·A'" F.""" ency Olfeel....,. 10< EU1...n U,S A. $1. 95
FB-W·R'" F' eQuentyP"eelOf)' tor Welle.n U,S,'" 11• 95
"'SD-A"''''If Scan P"ectory $1~ 95
SAF·AA Su", ..al Aadlo F.eQuency 0" ecl0ry 114 95
TSG·RA"100 Sec,,,!"' Ae!llStryol U S, Govl, F,eQ $14,95
TIC·A... TechnIQues 10' Inl",ceo"" OComm 114,95
AAF·R'" Ra, I' oad freQ.....ncy d" eel Of)' 1 '.95
EEC-R'" E "' ba"~& Espoonage Communoca" ""1 $1.95
CIE·R...eo-.en.nl....nc:t Eteet Ea_OQPOA!I 11. 95
MFF-A'" Mldweat Federal F'""u. ncy do'ecIOf)' $1.95
AeO-RA Mag"llf moun' _Ie scann,.... anlen,.. $35,95
...70- A... Base sIal"'" sean...' a"len,.. $35,95
MAS48·A'" Mlfr", mounl lflfO"Nlnl anl"nna $39,95
USANl M-A... M-o mount VHF ,nl .. , 12 caDle $3995
US"'K·AA " hOle mou" t VHF anI .., 11 cable ,, $35 95
Add I 3,00 s" 'PO"'O to< all .~ceSIO"" o<detedall~wme t..-ne
Add S12,00 Shlpp'''O pe, ahortwa~e .ecei.e.,
Add $1,00 shlop,nO Pe' .adio and $3,00 pe. a"'enna

BUY WITH CONFIDENCE
To "., th. '"e,• • ,deli• .,., tr_ ClE" ot . ny Kanner.
5BfI<l or phone 'fOUr order d" eclly to our $canner
o.stnbulron~nler~ M":h"ijan ,eS>dents please~ 4'lb
H ieS ta ~ or ....ppty YOU' ta~ I D, num ber. Wntlen pur·
chase orders are eccectec from approved~nment
agenclCS and moal welt r;l l ed h,mS ' 1a 10'lb . ulI;harge
lor nel 10 boiling ...11 sales are ....btectto .vallaboloty.
accep tance and vO:!'nhcat lQn. All sales on aceessonee
ale lII'Ial. Pnces. terms andape(:lflcatlonsare ,ubtect 'o
change without notice. All pr IceSare in U, S. dollars Out
01stock items will be placed on backorder automallcally
unless CE IS inSlluCl ed d,llelently. A $5.00 additional
handling fee will be charged 10' all o.de.s with a
merchandise tcte tunderS50 00 ShipmenlS are F.OS.
Ann "'rbor.MlchlQan. No COO's Most producta that ""e
sell have . rnanul act urefa warranty_ Free capies 01
""arrant ies on mese products a.e ava ll.ble prior to
pu'd>ase by _ ,t.ng to CE- NOI'I"Cenlfled enee... require
bank clearance, No! responsbte lOll lypOgraphocal errors.

Mail orders t o : Com m u n ieat ions Electron­
iCs :' Box 10 45. Ann Arbor. MiChigan 4 8 106
U.S.A. Add $ 7 .00 per scanner lor R. P.5./U.P.S.
ground shipping and ha n d ling in me ccnte eota!
U .S, A For Canada, Puerto R ic o , H aw a ii. Alaska,
or A PO/fPO deli v ery, s h ippi ng charges are
three times continental U.S. ra t es . If you have a
D is c ov e r, Vi sa or M as t e r Card , yOl.J may call and
place a credit card croer. Order ten-nee in t he
U.S. D ia l BOO-USA-SCAN , In Canada. order toll­
tree by calling 800-221 ·3475. FlCC rerex any­
tuna, dial 825333. II you are outside the U.S.
Of i n M ichigan diat313-973·8888. Order today.
scanne' Distnbuhon Center' and CE togos are tr.oe­
marks of CommunICations EleclronlCS Inc.
I Beareat la a ' &(IIale<ed Ifad."""'" of Un..,.n CorPD'al",",
,R'll'e nc~ and ru,bo Scan a,e 'eglSlared Iradema.kS 01
Aegency Eleoc1fonlca Inc. ...0 It0801 87·AA
Co pyrightc 1~81 Com munlcetlonl Electron lc,lnc .

For credit card orders call

1-800·USA-SCAN

Consumer Product. DI,,/sion
P.O. Sox 1045 [J AnnArbor. MIChrga.n48106·1045USA
C.lI800-USlt-SCA". oroublde U.$ .A. 313-.13 8888

C1RCl£ 121 0fII RE...D£A S(AVICE CARt>

***Uniden Marine Radlos***
Now the I,nest marine elect ronicsa.e av",.ble through
CEt The UnrmelrJcs SHea-Rio has 50 lransmll and 60
receive 1.t'Quencies w ith 25 or 1 wall OQWe. oo lpul.
Only $169,95. The Unlmetrics $ H B8· AA ia adeluxe l ull
funct ion matine radiotelephone leaturing 55 t.ansm il
and 90 rece ive channela .nd scanning capabili ly for
only $259,95, The UnimetrlCSSH3OQ().RA ia.n exce~

Ienl d ,gltal depth $Oul\de',llood tor 300 leel It has an
LCD contlnuoosly backlit with red lighl dlSpl.y .nd. 5
It OIl 10 It, . Iarm. Only $189.95. Order loday

*** Uniden CB Radios ***
The Un,(1en lIne at CitIzens Band RadiOl ranscelvers 15
styled to complIm ent other fTIOb; le audIO eq u.pment
Un"j en C B reecs are so , el,able l hat lhey ha~e a /wo
year limIted warranty, From the leature packed PRO
540e to the 310e handheld. there is no beller Citi zen s
ea"d radIO of the markel today.
PR03 I PE·R... Uniden 40Ch, Por"lable/Mobile ce, .. $85.95
NI NJA- AA PA031OE wllh reoch.rgeablebRtleryPRCk.$99,95
B-10-A ... 1 2VAAN~cadba1l-lo< N,n,a j"",101 10l .... S20.95
PA0520E·A... Unoden 40 cha""" CB MObtkl .. $59 95
PA0540E·AA U_n 40 cr.ennel eft Mobole $ 119.95
PA0 710E·AA U_n40 chann,' CB BaM $11995
PC'22·AA Unl_ remoIe moun' CB Mobile $99 ,95
PC55·R... Unldenm_ moun! CB !ranac_ $5995

NEW! Scanner Frequency listings
The new Fo~ K anne. heq uency d"ectorles WIll help
yOU lind al' the action yoo r scanne' can I,slen to. These
t>E!'\Oj list ings .nc lude ponce . fire. ambu,-ncef & .escue
SQuad$. local government. pr.vate poI..:e agencle$.
nosp,ta l$. emetgency medICal channels. news medIa.
forestry .adlo IIHVlce. fall.oads, weather etanons. radio
common carrie rs. AT&T mobrre telephon e. utlhty c ore­
panles, gene'al mobIle radio service. marine radio
service, ta.. cab comceruea. lOw truck companIes.
trucking companies. businen repeaters, bUSIness rad IO
(simpl e ~l tede.al government, lunera l d"ect~. vel,
e< ina, ial\s. buse$. aircratt. apace salelhles. amateur
radIO. broadcaste.s and more, Fo~ t,equency I,sllngs
leatu'e cailieller cron re le<ence aswe" asalpl'l,abellcal
" Sling by licensee name. eeoee c odes and .....nals, A.I
Fo~ d"ectorles a'e $ 14 ,95 each plus $3 00 shlpporog
Slate at Alasl<a--RlD19-1. Baltimore. MDlWnhlnglon.
DC-RLD24 ' 1, ChICago, Il- flLD1 4'1: Cleveland. 0 1+­
RLD17·1 , COlumbus. OH--R1OO3·2; DallaS/Fl. Worth.
TX- RlD13·1, Denver/ Colo.ado Spnl\gs. Co- AlD27· 1,
Detroil , Mil Windsor, ON-AlOO8·2, Fort Wayne. IN
/ Lima. OH- AUtOl ·1 : Houston, TX- RLD23· 1: India'"
apelis, IN-RLD22·1, Kansas Cit y, MOl K5-RLD11·2 :
l oS Angeles. CA- fl LD16 ·1. louis. i l l e/ l e ~ l nOlon. KY­
AUt07· 1. MIlwaukee. WI/Waukegan. Il-fl LD2 1·1.
MlnneaPOlis/$l Paul, MN-RlD10<2, NB\'adafE. Ce nt.al
CA-AlD28· 1. Oklahoma CIty/ l awton. OK-Rl.OO5·2.
Plll sbu<gh. PA/Wneellng. WV- AlD29-1 : Rocheste./
S)"facuse. NY- RLD20<1 : Tampa/51 Petersburg. Fl­
RlD04·2 : Toledo. O H-R1OO2·3 A reglona' directory
which cove.- pollee. hre ambulance " .escue $Quad$.
Iocai llove.nme"t. fo.estry, ma"ne radoo. moble phone.
alfcralt and NOAA wealher IS aval 'ab le tor $ 19 ,95 each
flOOO1 ·1 co.e,s Al . AA. Flo GA. l A. MS, NC, PR, SC, TN
& VI. For an erea not shown above call Fo ~ Oil 600--543·
7892 or In Oh io 800·621 ·251 3

Regency«' Interment" Scanners
Ffequencycoverag e: 3 5· 54. 13 6- 174 406-512 MHz
The new Regency Informant scanners cove r virtu·
ally all the s l and ard police, fi'e, emergency and
weather f requencies. These special scanne rs are
preprogrammed by state In the Units memory. Just
pick a stal e and a category The Inlorman t does ' he
rest. Alllnlormanl rad.o s have a teature called
Turbo seen" 10SC8n upt040 c hannels per second.
The IN F1 · RA is ide al for truckers a nd IS only
$249.95, The new IN F2 -RA is a deluxe model and
has ham radio, a weather alert and other e xciting
feat ures buil l in tor only $324,95. For base station
use, lhe INF5-RA is only $199.95 and lor those
who can aHordthe cestme I N F3· RA a t $ 249 .9 5, is
a stale-of'lhe-art, receiver that spells out what
service YOU'le Iis lining to suc h as M ilitary, Airphone,
Paglflg, S l ate Pol ice. Coast Guard or Press.

Regency" HX1500·RA
List puce $369.951CE p rice $218.95
11·s.nct. 5 5C~ • IUndheldlPorteble
Ie."ch e Lodlou' , P,Io"tI e hnll le/ect
Sidelllllqllid cry.tIl dl.pl• ., e UROM Memory
Direct Ch.nnl/AccI• • Fee/llre e Sc_n de'e.,
Bands: 29'H, rI8'136, lH·17~, 406·~20, 440·~12 MHz
The new handheld Regency HX1500 sca nne r is
fully keyboard programmable for lhe ultimate in
versalility. You can scan up to 55 channels at the
same time including the AM a ircraft band The L CD
d isplay is even sideli, l or night use, Includes bell
clip, I le~ ible ant enna and earphone. Oceratesoo a
1.2 Volt rechafQBabie N~ balleries(noI included!
Be sure tc crder balleriesand ballery chargerlrom
the accessory l ist in l h ,s ad.

Bearcal'" 100XL·RA
t.ret pnce $349.95/C e p rice $ 1 78.95/SPECIA l
8-....d, t. Ch......1 , Pr/o,lt., , ac... 0.'• .,
".rch , 1.1"," • Hold • 1.0,,11011' , AC/DC
frequency range . 30-50. 118'174. 408·512 MHz

Included ,n cce 10w CE price IS asturdycalrying case.
ea' phone, battery cnarger/ AC adapte., si ~ AA ni-cad
ballenes and Ile~ibleantenna. Order yOUr Kannel now

,
•



VIC 20 MOTHERBOARD

l~iWl:tJ~;g}f!.! '
76 IC .. in<Juding 6502A and 6560. tlOl
g"•••ntel."d 001 ge• • t for .cploeo mon,po ." o. up". lm"n' . tion .
CAT ' VIC-20 $ I~ .OO •• , h

XEON FLASH TUBE
3/4" X 1/8" di.. _~

CAT I FLT - l ~ fO' $1. 00

~ NEW ADDRESS IS;
P.O. BOX 567

VA.N NUYS, CA 91408

YELLO W
C ATI L ED- 3

to rO!' $2.00

LEO'S MINI PUSH TELEPHONE ~
J umbo T I- J/4 BUTTON . '

(5 mm J (.\ ' .P.S.T. ~ COUPLING "
xeu TI mom"nlar y. TRANSFORMER

CAT ' LED-I P""h '0m• • • .
10 for $ 1.50 CAT I 'ltPIl-I Slanco. 600 ohm'

I 10 10. $J .~5 , r-rc P-8 C .T .IO
GREE N NI-CAD HAR ER/ 600 ohm.

C Art l. ED- 2 C.T . P.C .
10 for $2 .00 TESTER bo••d moun'.

wtn e h" ,.,.o mosl 3/4" X 5/ 6"
" very .iz. II i- Cod X 3/ 4"
DQlIe.y • •• iI.blo. C AT'TCT XS
C ATf UtlC C- tI SH .OO $2.S0

8l.E NI-CAD BATTERIES
AM SIZE 1.2 5Y 18 00lAH $2. 2 ~ .......
AA SIZE 1.Z5v' SO OrnA h sz.oo
AA WITH SOLDER TAliS $2. 20
C s ize 1.Z Y 12 0 0rnAH $4. ~ ~

SlJ8-C SIZE SOl..Oti:R TAliS $4.2S

D S IZE 1.ZV l ZOO mAH $."~'~'",i!!~;;:

TWO PIEC F. ZJ!
ftOLD 1-:RS
FOR ",Ro n ;
I•. F.. D.S c:
CAT ' Ill.E D
10 rOt 65e
IOU lOT $,.00

Slee .
high-'eeh
l.m p
. . se mbl y.
Could be
"""d a••
!t';ed . ut o
l oj l light, " m"g, noy
...' nin8 IigM, or
.~ci. I-"fl"el. I.m p.
R"d , ,,lle" Ii,e I....
i. 2 3/4" X 5 112"
i. mo unl . d on a 4"
high p"<Ie"ol .. itn
up- do..n . .. i, ,,1 . d ­
Ju" n,e nl . Inc lude'
I 7 V replae" .bl. bUlb

C AT ' TLB $3. 9~ •• , h

THIRD
TAIL LIGHT

TOLL FREE ORDERS
800_826·5432

'NFO · (818) 904-0524
FAX _ (8 18) 781-2853

SWITCHING POWER SUPPLY

ELECTRoniCS CORP.
o CS@W[J),

BLACKlIGHT / fi:ri=- ;_:_n -rB:\
ASSEMBLY L _·~"";,,, ::::::...J'"I..

,c\,;.;;;:y_:~r. Pcl
Co mple' " , fun ' t ion ing _."", - IT:;':': },',:i.?';;:,l
o.se mbJy indud'" balla . l. on-orr ,-.. iICh,....~
PO" '" c<><'d, "" . Ns and F4T S-BL blae.'ight.
Mounll."d on a 1 1/8" X 3 1/6" mel.J plat". U,e
for sp" e i. 1 o ff"et< hgMi ng o...o, lng EPKOM S.
C Art Rl.T A 10.0 II

-DTMF Muting
-ccneor Receiver Port
- 65 control commands
eProqramrnable Command Strings
«Optional Aud io Delay
«Optional Rack Cabinet

S-COM Industries
P.O. Box 8921
Fort Collins, CO 80525
(303) 493·8316

• Easy to interface
ePclite rtrer
• Nonvolatile Memory
«Needs only 55 mA/12 V
- Adjustable Audio
- CMOS Microprocessor

With the new S-COM 5K Repeater
Controller, you'll be able to configure your
repeater remotely using DTMF
commands. Only the 5K offers this
capability for just $189, wired and tested .

Factory-less,
jumper-less,
ROM-less programming.

CIRCLE 95 ON READER SERVICE CARD

Typical rejec tion:
z 600 Khz@144 Mhz: - 28d8
± 1.6 Mhz@220Mhz: - 40dB
±5 MhZ@450Mhz : -50dS

"'•••

A

CJRCLE 194 ON READER SERVICE CARD

WDNDERED WHAT
MAXCOM®?

NOW YOU KNOW

EVER

IS INSIDE

HIGH PERFORMANCE
PRESELECTOR·PREAMP

The solution to most interference, intermod , and desense
problems in AMATEUR and COMMERCIAL systems .

• 40 to 1000 Mhz · tuned to your frequency
• 5 large helical resonators
• Low norse- High overload resistance
• 8 dB gain - ultimate rejection> 80 dB
• 10 to 15 volts DC operation
• Size - 1.6 x 2 6 x 4,75" exc . connectors
• FANTASTIC REJECTION!

Prlce . CALL bipolar wfRCA [acks
Connector options: BCN $5, UHF $6,

N $10
SUPER HOT! GaAs Fet option $20

11 o o n ed 111 " ..c oo EleCho nlc8, InC .

"MAXCOM WORKS"

Abso lurel y oc I,,,,,,,<} w"h" MAX COM sysrem
S,mply co,mecl, dNJI you ' Irequency and talk "

Thai 's n. IUSI TAL K•OVER 4000 MAXCOMSTATIONS WORLD WIDE

BOX 502, FT. LAUD.• FL 33302
3015·1527-151711 C•~ AXCO~ is • regl.tared trod" o.. " and

THE BOTTOM LINE :

CiLB ELECl"V........~.I ...~.
Dept H, 151 Commerce Pkwy., Buffalo, NY 14224

716·675·6740 9 to 4

• For transcewers and repeaters , AMAT EUR and COMMER CIAL
• AutomatIc operatIon · adjustable speed and amplitude
• Smatl see - easy InstallatIon · 7 to 15 volts DC
• 8 selectable. reprogrammable messages - each up to 2 min long
• Wired, tested . and pro<;l rammed with your messalJl'(s}

ModeI I!}'l · $49,95 Moc\ellD-2 w/2 to 10 minute tsner . $69,95
We offar a comptete tine of tfansmilter and recerver strips
and synthesizers lor amateur and commereiat use ,

Request our r,e" eatalO\l Allo w $2 /or UPS "hipp,ng ' Mas'ercard and VISA welcome

CIRCLE 17 ON READER SERVICE CARD
CIRCLE 1D1 ON READER SERVICE CARO
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Number 18 on your FHdba<:k card

International List of
OX Publications•••

19 ways to keep in touch

The fOllowing is a lisl of DX-related publ ications that was compiled by Jim Maxwell W6CF.

Amate u, , adlO. OX
VERON. do Jolin Fung·loy PA3CXC
SI'aussl""n 4. Nl ·25S1 NM Den Haag
The Ne'he~..nds
5 ' - . 8"" · ,6ppW_.
In Englosll. Combo,..,;j ..'lh I". VERON

Amaleur 'adlO. OX
OARC. d o Wal'.. ~r1l.n.. Dl3AK
Box 1328. D-895O I(..u!beu,....
WEST GERMANY
BII. -. 11"0-. 2pp

SOJy•.
Eu'ope OMK 50 OOIy•. AlIma,l OMK
$55,OOly'
In Eng l,"h

F,eque ncy:
SubsCtlpl>Or1
Comments:

Comme nts '

"'.
Frequency
Comment'S

see
F.equency'
SubsctlPl>Or1 '

l ... No uve ll". OX
C~'.9'" Amaleuffad,o , OX
Publ ,shed by F6AJA
S,z" 8 .. · . 8-
Frequency ' B~weekly

CommenIS In F,enctl

VHF Bul,.",,,,
TI>e Hurd I.s.ndOX AssociIIIion NeonJelfH
e-age Amaleu, ' adIO. OX

Publoshed by The Hea<d Island O X · ' 1QO;>" loorl

PO Boo 90, Nortolk 1Illlnd. SouTh Paolo;
$oz. 5 .. · . 811.·, l 6pp

L... In''''' du CIippP<'IOtt OXClub
Cove.age Ama.""••adoo. OX
Publoshed by' The Chppenon OXClub

c/o Yanr>IC~ Delatouct>e F8FVO
B P , 8. F,7851O And,esy, FRANCE
QUarlerly
$IOOOIy"
In Freoch . some Engl,sh SUbsc"pt,on
included w,tll membe,sh,p ,n the CI,pper1on
OX Club

Tfw oxN...... SItH,

Cove<age Amaleu. ' adoo, ox
Publ~by The Radlo Socoety of G••at Btlla.n

123 Rolad'"9 Ad • Flr1CtIampslead
WOI<>ngflam . Ikork • RG11 .RO. ENGLAND
8 ",, · . 11 ~ -.2ppw_.
Contact RSG8~shlp_1or

---~

OXPRESS
Cov. ,age
Put)hSlled by

OX·Nl
eo-_
PublIShed by '

AmA~' ' adoo. U S.S R. acl'~~_

Tom F' .....~ KIKI. POBo. 6.2
U_CT06ll8S
8...." . I '·. ' Opp
5to6 -.-.1y<
One IeQaI lI&le SASE P"'"__nomortI

than 3 .." ' . .. "I a I""" .0<, $1 .00 lor 3
...... EoOltM IUnd$ ldonalOO,,"~l

9O ...to _ ."...t"'Olund

Amateu , ,adlO. OX
Bob Winn W5KNE, PO Box 834072
R i~ ha 'dson TX 15083
8 '''' " ' 11". 4PP
Weekly
U.S .. CAnAdA, Me' lC(>- l s t ~Ia"s $30.00 to,
52 i""un . $18 00 tor 26 ISSueS . Elsew"",e
$50 00 lor 52 IMun "'''"",,,1

S,ze ,
F,equency
Subsc"ph<m'

S'ze'
Frequency
Subscriphon

SIZ",
frequency

Subsc<iption '

rhe OX Fllmlly N..w.L.tr",
CO\Ie,age' Amat"u ' ,adio, OX
PublIShed by' Th" OX F8m,ly Foundat ion. PO Bo. 12

Sh inJu kui<'ta_Oc hiai, TOkyO 18 1, JAPAN
1 ,.~ ·. ' O '~ · .I ~p

Monlhly
JYE 6.000 ,,," ~8f . JYE 5.OOOIy'
,""'...11..

Comments ' In EngiOSIl . s uMcnpl lO/l inciude<l..""
memb&'st"p ,n lhe OX lamily FoundallO/l

~W6GOfI(6HHOLiI,
Cover"9'" AnuI~. 'adoo. OSl managers
Publtshed by' T.... W6GOIK6HHO lis! . PO Bo. 700

RIO l ondA CA 95673-0700
13.... · .23· . • pp
Monthly
U 5 - $20 OOIy. Canada and Me. ic<).
S2S.00/y, . Ove.se,," - S3O.OOIy, a"ma,1

$01>$(:"011011 Canada -CAO $2'0 00. All0I 1'>e. e<M;nl"""
moo In U S. funds Indu<les hI d.""

ma~"'9 to Canada and U 5_.-
Comments- Subsl;' 'PIoon IIICIuded MIn~

in CAN.-.o.x

S,ze'
F'eque ncy
Subscnption'

The NDrI'-n c.I"omiIJ ox F.,.,_NttonS<otfer

Coverage- Amat_ '1IdoO.OX

Published by The~nemc.a,tl)l'fW OXFoundaloon
PO Bo. 2368. Stantor<:t CA 9OJ5

8 .... • . 11". 20PlI

""WorIdwode • m oo "rst1""'.
$1" 00fyI !her••I1",

Comments' Subsctlploon ,ncluQed "" In membersh,p In
the Norl h" ,n Caillof"'" OX Foundallon

USSR Tidbi'.
ea.e,age
Publ",hed by

ORZOX
Cove,age,
Published by

Amateu. ,a dio. OX
The Canad,an OXAssociation (CANAS-X)
PO Boo 111. SIn. "0 " . Toronto. ON
M.T,2N7 , CANAOA
81fJ ·. 11'. 32pp

""",,.,

Amale u, Radio, OX
An hur Hube-r1 N2AU
436 N . Geneva St . Ilhaca NY 1.(850
8 """ .1 . ' .11'.

W_~1v

Size'
Fre-q ue ncy:
Subs<:"pt,on'

S,n'--

"'.
Ff&Quency

r /w Long IMnd OX Bull.,in
Coverage ' Amaleu' ' adlO. OX
Publ,s hed by The long Island OXClub

109 W,tlow A.e.. Hunl'ngton NY
1110-4204
8'''' ' . 14". 2pp
Bi,wee~ly

U S. Sl •.50ly, .

l ong S. 'p
CO.....lI'"
PubifShed by'

no. OXs..u.,;"
Cove'-sl'I Amal..... radio. OX
PublIShed by' Chod Harns VP2Ml

PO Bo'50. FullonCA~39

8',, - , 11-.4pp

TIlIl OX.,.. "'agu /t••
Coverage- Amaleur radio. OX
PubHsh&d by: Gus Brownmg W48f>D
Frequency Monthly
5 ubsCflpI,on $15.OOIy"

r/wICH6BZF~

Cove<-oe Amaleu. ' adio. ."opaoallO/l
Pubbhed by lee Wocal KH68ZF

. s--6ll1 l ukJi<u Rd . CRT 11

K8fl8 'Ohe, Hawaii 961 ' 8S-I
8 1'> ' .11 ". 2ppw_.
US . Canada. ...... co $.31> 00Iyr
For"'9n $-47.00Iy1 a '.....01

In.Id.OX

C~'''9l''

Publ IShed by'

r". ox F....i/~ N"wsltttfH
P O Bo, I:?
Sh""",~uklta-Ochl&>

Toyl<o 161 J APAN

'" Jap;onese
se., Ta>ayanago JI-lIFOP
Tr>e Japan OX News
P O. ao,"2Urawa
s..tama 3J6JAPAN
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f a' VHf, .- -f ... SSll .CW. _el XV2 ~- ---Klln9 .- ....,..
..l\I ,FM....c . •• "5'"cank...ood (l peCify_I .- -wI.h ___ .,..,. ,.. ,....- ~=""' .....c_ _.

~..
1 102W"",. ,,,.,,,

~"
~P..·• For l,Nlf ....

",.,,, .-.._ .. 10 _el X .. .- .......sow. IIit. $19 .- ._"
Worod $1S9 ... ~.,40-,.. ......

. Rl ....iA220 fill RCVR5
10< 21ol . 150- 11". or 220 IolHz ,
0 . I SuVsens, 8-poIe xtal " 10 pole ceramoc ~l lIlterl.

_ <e'SO<\8tc.- front. end 10< e xceptoonal ""Ie<;t",lt}',

> 100dBat :t 12kHt (be51 ""-.. anywtlere') flutter ·
prool~. "'fC uack" d"nong ~ml's Xl'" o.en a,,,01
I\,t $ 149. lOll $229

. R4 5 1 fill RCVR. SltmeasaboveDut UHf. Tuned lone

I,ont enll . 0.2uV ""''''lI''ty.K'l only $ 149. .....It $ 229
. R16 VHf fill RCVR for 10M. 6M . 2 M. 220. "'sabove. Dut

wiD "'fC ~ he l., es . K,ts only $129
. R I I 0 VHf 4M RCVR lor VHf a"craft or ham bands c.­

UHf Kot Qnly S149

TRANSMIT CONVERTERS

· fM uclle,s:
kliS only S99, /I $ 1 79 .
TC;110 a'ld .tal "" avallaDle.
2W cont Up 10 3W onIermlU.ent.

· "'5 1 10< 10M . Gill . 2M . l SO-11". 220 IIIIIHz .
0"'''51IO'uhl ,

fCC TYPE "'CCEPTED FORCOMMERCI4l BANDS.
· VHf. Utlf LINEAR AM PUf lERS for fM or SSB. Power

leveII l,om 10 to "5 Watts. several models . kitS starton&
a t $99

NOW-FCC TYPE ACCEPTED TRANSMITTERS,
RECEIVERS, AND REPEATERS AVAILABLE FOR
HIGH-BAND AND UHF. CAll FORDETAILS•

- --__ltt.... -"""-- >e... ",.,,,
'" S • ~ ~"

.....
~"

,......
MODELS ,...,.. .....- . ," .'01 .....
Kit with Cale sss ........ .,..,.
Kit len Case sas ....... • •.>0,....... .....
WI,e " wlc" . e ." ,.......

~">22.'" .....
UHf_MODE LS ....... ,.~

KIt will. Cue ." ......, .-...... ,...,..
Klt le n C..... .., ...... ~...... .u•
w l,e" wlc ase ." -_. .......--, .......

• Order by phone or mail. Add $3 S&H per order
(Electronic answerin& service evenings & weekends)

• Use VISA, MASTERCARD. Check. or UPS COD.

HRA 0(*)
HELICAL

RESONATOR
PREAMP

ONLY $49 VHF
or $84UHF

LNW·(*)
MINIATURE

GaAs FET
PREAMP

Unbelievably
Low Price···

ONLY $24/klt.
$39 W'...."..11Id

LNG .(*)
GaAs FET
PREAMP

ONLY $59!
WHIlIOlTESTlO

GaAs FET PREAMPS
at a fraction of the cost

of comparable unitsl

FEATURES:
- Very low NOI", 0. 10B VHF. 0.8dB UHF
- High Gain: 13·2006, oepend,ng on freq
- Wide Dynamic Range: to resist overload
• Stable : new-type dual·gate GaAs FET
• Spec,fy IUIWlg range desored: 26-30. "6-56. 131·150,
150- IT2. 2 10-230. " OOUO. Of 800-960 ...ttt

LNS·(*)
IN·L1NE
PREAMP

GaAs FET Preamp
SImilar to LNG.
except designed
for low cost & ....... " , • . Only 5JS"W It l ·S/s oL It

3/4 "H. Easi ly mounts in many radios.

• Specify tunong ran ge oe-ed 2~3S. 35-55. 55-90. 90­
120. 120- 150. 15Q.200. 200;>70 . or 400-SOOMIiI.

ONLY $79/kit.
$99

GaAs fET preamp with features simila, to LNG
series. except automatically , w itch• • out of line
during tran.mlt. Use with base 0 ' mobile
tra nsce ivers up to 25W, Tower mt, . hardware
supp lied.

• Specify tunong ,ange oeseec 120·115. :100·240. 0'
400·500 MHz.

t cw-ocee preamps W Ith neecer ,esonators
reduce lntermod & cros.-band «uerereoce ,n
cnncat applications.

• Speclly t\.nlnl'¥lgedes.ored: 143·150. 150-158. 158·
162. 162-11", 213·233. " 20-"50. "SO-"65. c.- "85--" 15
.~

[

o

WIREIl
$888

I!Atil1
8M,2M,220

[

KII
SG:J5

UHF $988 $U5
(Also alia liable for commercial bands!)

FEATURES:

. TD·2 DT Mf DECODERICOflrl TROll ER .'1 only $79
f ull 16 lllg'ls . 5 funct,ons . toll call restnctor . p,o­
g,ammable . "' ..ell more. Gteal lor seiecnve call,ng 100'

• ... P·I ... UTOPATC H k,t on ly $79. Reverse palch" phone
lone , emote con l'~ stll

. ... P-2 SImple. "'ulapa lcll . Use "" Ill ..bove .

THE MOST AFFORDABLE

REPEATER
ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIllES THEM TO YOU.l.S STANDARD EQUIPMENT!1

'S£NSlTIV1TY HeOND TO NON£' 0 I 5uV Typ_
'SUECTlIIITY THA' CA"" T 8£ BEAT' Botn 8 POII' .Yil

hIt.... &ceramoo;l,III1!f'.. >100dB aI tl2kHz ~
r~tOf n On! endlD~_ & InlernK><l

of lu lllt, -p . ool squelch. Iwt","",oc; Irl!~ conti"'.
_at~ spI<f ampIoI_

· Cl U,fIrI . U SY·TUfIrIE TR4f1r1 SIIIII ITTER. up 10 20W 0IJ1pUI.

sow "" Ito_' lo~" Pil

ACCESSORIES

• 1lI0-202f51\ 0",,4 1lI0 DULATOR klt U 9 Run up to 1200
baJd dogollil 0< PaCl<et , _ Slana'S tl'lf'0IJC!' ar>y FJ.4

t, ansmotter.
. 0[-2 0 2 f SK D4 T4 O[IIIIIOOULATOR kit $39

· CWID I\IT . flt'W lOw pr..:e $59
f ,eld prog,ammaole, I,me ' s, the wor\<s'

• COR·2 kit . $ 38. Aulloo m" er. lOcal spk' ..mpl,l,e" la,1 &
t,me-OU1 t,me, s ,

•COR-l kll . $..9. "" Ito courtesy beep.

I -----HAMTRONICS:-INC:------j
I 65·D Moul Rd.; Hilton NY 14468·9535 I
I 0 HIgh quality equipment at reasona ble prices surely I
I

appeals t o me; but I want more deta ils before I buy! Rush I

I
my copy of t he 40-page Hamt ron lcs cata log by ret urn fi rst I

I class mall. I enclose $ 1 ($2 for overseas ai r mail).
I Name _

I Address I
I City State/ZIP I ()L J



Number 19 on your Feedback card

Easier DXing with Propagation Predictions

by Jim Cooper KD5EA

39.3'S95 SUN-SPOT .,

~, '"
13 .2'1 11 . e5
H".66 10.76
12.19 10.36
11.81 1 0 . 0 J
11.5 9.17
11. 0'5 5.56
15.8 I].'ll
1 5 . 7 5 13. '12
IS.I '! 1".86
1't . 6 12 . '11
19 . 6'1 16.69
<."t . 'is 2'0.8 1
26.05 22. 1't
"'6 .31 22.36
26.37 ee.vr
c6.23 21' ,29
2S .6S "25.32 21.52
2'1.'19 1"0.81
ea.aa 19.B3
21.67 IB. 'l1
IB.98 16. 13
1'l. 75 12.53
13.93 II .8'i

't't-52 DEGREES TIl\JE
'i516.'1 St Ar . MILES

9 SOLAR- flUX,

imuth and di stance calculat ions.
The follo wing compares the data output of

the Commodore 128 program to the data pro­
duced by the US Department of Commerce .
The Department data is for January 15th,
with a solar flux of 145 for the radio path
from Boulder to St. Louis (see Figure 2).

The results from feeding the same van­
ab ies into the Commodore 128 program:

I . Bou lde r, $1. Louis
2. Lat.lLong . of Boulder: 040 .03 ,105 .27

3 . Lat.lLong . of 51. Louis: 038.67,090.25

4 . Day and Month : 15 ,01

5 . Solar Flux:145

6 . A· Index : 10 (Not induded in the Dept. of
Commerce data).

Th e C om modo re 128 produ ce d th e

,m
"""">om
llPM
MIO"IGHT
'M
'M
'M

""'""""""'M
""10""
UM

'00',m
,m

""""" ",m

T I ME- CST

nONtK ,

0100

"00
0300
0'100
0000
0000
0100
eeoc
0000
1000
1100
reco
,~,

1"100
1500
1600
1700
'"00
1900
ecce
2100
2200
2300
2'iOO

OAY - ,

SH;NAlCUALIIY ,GOOD

A-INDEx , 10

IIAOIO PlllH DATA FilII HOUSTON TO PARI5

THE PAl l< "Z INUlt! IS ,
THE "ATK DISTANCE 15 :

Fig. J. Tabularform ofthe Commodore 128 MUF program output.

KDSEA Program vs.
Uncle Sam's

Ba s ic MUF p ro ­
grams are fairly com­
mon in amateur radio
publfcauo ns . Th is
p rogram calculates
FOT 10 conform bet ­
ter w it h t he io no­
sphere rad io propaga­
t io n pre dictions
issued by the US De­
pa rt ment o f C o m ­
merce in Boulder CO.
It also fea tures az-

Program Input Requirements

I . The name of the local city and the distant
city (for example: Houston, Paris) .

2. T he latit ude and longitude of each loca­
t ion, obtained from maps, etc .

3 . The day and month the prediction is for.
4. Th e Solar Flux and A-Index figures , from

WWVat 18 mi nutes past the hou r.

A wo rd on the A-Index: The A-Index is an
indication of the activity of the earth's mag-
ne tic fields. A magnetometer measures the
act ivity in Gamma units on a scale from 0 to
400. When the A-I ndex is up 10 about 27, the
10- and IS-meter bands are qui te noisy.
Heaven forbid we should ever see a readin g
of 400!

In the program an A-Index of less than
10 indicates low ambie nt noise and excel­
lent s ig nal quali ly . r-------- - - -'---'-----'---'-----'-------,
Figures fro m 10-20
ind icate good co n­
di t ions , up to 25 is
fair , and above 25 is
poor. T he user can
change these figures
in code lines 3950­
4 100 to s u it th eir
need .

Solar flux is on the upswing of its eleven­
year cycle, and hams can look forward

10 more and mo re good DX on the fifteen- and
ten-meter hands. Back to the good old days of
1979 , when the sun spot number was on the
order of 140. 2 (smoothed mean IOcm solar
flux of 185). Receivers we re wall-to-wall
with 5-9 signals on 10 and 15 meters from
Europe, the South Pacific , Asia, and just
about any place else . The long-awa ited days
of the sun spot high will soon return .

To take full advantage ofthe propagation to
come, an operator must know which way to
point Ihe beam , and at what time of the day
s ignals from any predetermined location will
appear on the chosen band of operation.

Say , for instance , an operator in the city of
Houston TX needs a sta tion in France to
complete the requirements for DXCC. On 12
September 1987, he tune s to WWV on 10
MHz at 18 minutes past the hour and hears the
solar flux is 95, and the A-Index is 10. It
would be nice to know the beam heading and
time window in which s ignals from France
are likely 10 be present along wit h an indica­
tion of the signal quality to expect. Th e fol­
lowi ng Commodore 128 program will dojust
what he wants. (It will ru n on the Com­
modore 64 with slight modification, too. )

What the Program Does

The program calculates:
I . Th e great circle az imuth and distance from

the user's s ite 10 the de si red distant loca­
t ion .

2 . The HF MUF of the radio path or choice,
in increments of one hour, for any 24-hour
day , in UTC as well as local standard time.

3. Optimum Working Frequency (FOT, from
the French "Frequcnce Opumalc du Tra­
vail ") . Th is is figured fro m .85 xMUF , 10
allow for F-2 layer instability .

4. Expected s ignal quality.
Th e program also prints the calculated data
in hard copy form (Figure I).
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MlfUAIT 15, 10CII FLUl 145 ($$11001
IOUUIO. COlO. 11 It. WS, 110. "'- .... ....

40.0»1_ 105.27W x.m -1O.25W lUI ",... I.'" ,...._...,.AIIIU :LO Dt:Wn

UT 1M' FaT UT 1M' FaT
01 t<» 11.1 rrr '0' 12
CD ,,. 1.1 .. .... ..
CD ... 75 .. ea 1.7.. .... • 2 t• 7... ".. '20 '7 t1 7O· 12.. ... 51 ,. 7'" OJ

UT 1M' FaT UT 1M' FaT
13 .... 17 " 'U "'t< 1'.7 t.» 20 21.7 18.11

" ". ••7 21 .,. 18.4
11 ... ,It 22 20.7 170
17 .... .7.5 .. 'U ...• 21.1 .... .. ... ....

KD5EC resides at /818 Riverwooa Tra il,
Spring TX. (77386) and has enjoyed mrwteur
radio for many years.

References

I. National Bureau of Standards, WWV.
2. Nelson. J .H . Propagation Wizard 's Hand­

book
3. Saveskie. Peter N. Radio Propagation

Handbook

interested in the observations and comme nts
of others using this program.

If you have a lot of trouble de-bugging
your program. or you just don 't like to type
in that much program code . I will send you .
for $20, a programmed and tested floppy
d isk . Each disk co ntains the HF MUF pro­
gram for the Commodore 64. as well as for
the C-128.1i1

"I'm very
interested in the
observations and

comments of others
using this
program."

Com m ents, Please

I've experimented with thi s program over
the past six months and learned that when the

program indicates the FOT is above 21.450
MHz . and the A-Index is be low 10, I have
lilli e problem hea ring signa ls from selected
locat ions on the 15-meter band . I'm very

f o r th e H F M U F
data . At th is po in t
th e pr o gr a m w i ll
pause for up to 45 sec­
onds while the com­
pute r cru nches the
numbers . The com­
puler then prints the
24-ho ur M U F and
FOT.

Although there are
ma ny propagation
prediction tables pub­
lished in amateur
magazines, and they
do serve a need. they
are monthly averages
at best . This program Fig. 2. Tabu/ar f orm of MUFIDistancelPropagation quality data from
accommodates the the Dept. of Communicationsfor the cities ofBoulder COaruJ St. Louis
daily changes of the MOon 15January. 1987.
HF M UF .

data pri nted in Figu re 3 . Comparative
analysis of the two data sets shows very
little variance . The fi rst variance is the
73 . 100 of one mi le less in distance produced
by the Commodore . Th is is due to the
common tr igonome tric eq uat io ns used
in the Commodore prog ram to calculate
distance .

Figure 4 shows the M UF data in graph
fonn. The " O "-Iine plot is for the US Dept .
ofCommerce; the .. • ..-line plot forthe Com­
modore 128 figures . The Commodore 128
program va rie s somewhat from the DOC
plot, but it 's well within tolerable limits for
HF communications propagation predic­
tions .

This is proof that the Commodore 64 /128
program measures up to the rx:x:: program .
Now for the programming .

Let's Get 10 Work

The following program code listing is for
the Commodore 128 . listed in Figure 5 (set'
page 51) . When the program is ready to run ,
use the input data for Boulder to S1. Louis.
The data output shou ld match the printout of
Figure 3. Enter the inpu t data as follows :

I . The name of C ity # 1 followed by a co mma
(,) then the name of City 1f2 .

2 . The Lat . of C ity #1 , followed by a comma
(,) then the Long . of C ity # 1. 40.03 N and
105 .27 W is entered as 040.03 ,105 .27.
South Lat. and East Long . are entered with
a mi nus (-) sig n; for example. -006.00,
..Q6O.50.

3. Repeat Step 2 for City #2 .
4. Enter two numbers for the day with a

comma (.) the n two numbers for the
month . January 15 is ente red as 15,0 1

5. Enter the Solar flu x.
6 . Enter the A-Index .

The printer sho uld now print the azi­
muth and di stance as well as the heading

•

.........
o . ,

,,
•,

ITt-1I1'E-Ilt t4,"I1' -

.IIK rDt JM. is

ttIOU til. " 51, l ltll lS N .

, , .., .. •. -.
. ... . _ . 0.,

Nil aZI,. rM ,IJ .Ii K ' , tIST" Ii.Jf "ILES

,

-1--------- - ------

ntr-- - - - - --- - .;;-- - - - - - -

..
M'- , " _TK, , SOt.AR-F1.U X, '" SUOO- SPOT " , 9EI.8'

A-INDEX , "
SI~L QUAL lrY,fAIR

TlnE-lJ1'C TInE-CST M '"
""" ,~ 15 .9 13.51
eeoc e~ II .56 ,.~

cscc ,~ 10." ..,..
~OO ,,~ 10.51 8. 93
escc n~ 10.12' e .,
eeoc nlONIGKT ,.. B.33

"''''' ,~ ,,, e. ,- ~ ,~ ,.~

cecc "'" 9.15 , .~

,~ ,~ ,." ,.~

n oo "'" e." , .se

""" - 8. 83 e.s

""" ,~ e.n 7. '15

"""
,.., 13 .77 11. 7

"""
,.., 15.91 1'1.37

,~ ,- 11.'15 15 .71

""" n~ 19.'19 16.56
reec ~ <'O.I&' 17 . 1
,~ ,~ <'0. '15 1'.3B
eece ~ <'0.'5] 17.'15
ercc ,~ ~.~ 17 .ee,= ,~ IS.B9 15.9

"'" ,~ IS .12' 16.2'S
e-eoc ,~ 17 ,SI 15.2'2'

RADIO '~TK DAT~ FOR IDLDER TO ST .LOUIS

TKE '~TK ~I ~TK IS , 91 .8& DEGREES TRuE
TKE '~TK DISTANCE IS , 106 .37 STAT. n lLlS

Fig. 3. Tabular data generated by the Commodore program for the
same input as in Figure 2. Fig. 4. Graph plot of dnta in Figures 2 and 3.
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______ 5T__ ZIP _

#1 Source of PACKET Info

The Magazine
For Amateur Radio and Computerists

Why You Should Subscribe!
Read what our subscribers sayl

It's in the fine print !
· Your magazine is the finest innovation mat I have sun in
ham radio since 1953- u cept . . . nuJJbe the all-solid stare
tronceiver. Carl Soltesz, W8PtT • . . .have most certainly
received my money's worth in software . . . Michael Regan ,
K8WRB • . . .you have found a nice niche for CTM in
packet . .. you have me getting interested. . . Charlie Curle,
AD4F Chattanooga, TN • The packet computer info
convinced me to subscribe. John Skubick, K8JS •
Enclosed is my check for renewal of my subscription. I enjoy
the down to earth and homey style of your magazine
and the many fine computer articles.. . A ndy Kosiorek,
Lakewood, OH • I was both pleased and dismayed upon
becoming acquainted with your magazine at HAM·COM.
Pleased that I discovered your maganne-sdismayed that I
didn', long before now. Bill Lathan, AKSK • . ..CTM
gives the finest coverage to packet radio that I have seen in
any of the computer or amauur radio magazines. It would
appear that CTM has just the right blend of packet anuJteur
radio articles and computer articles. Barry Siqitfr ied , K2MJ<' •
Of the three HAM magazines I received each month CTM is the
only one I read from cover to cover and carry with me during my
travels abroad. Most of the time it remains in that country. Buck
Rogers, K4ABT

U.S.A. S18.OO 1 Yr-SIO.oo 6 Months (Limited
Offer) $33.00 2 Yr

Mexico & Canada 532.00 1 Yr (Surface)
Other Countries (Air) $68.00 (Sur face) $43.00 1 Yr

U.S.FUNDSONLY
Sample Copy & Back lssues-S3,50

r-- --,
I Mail 10: I
I C irculation Manager I

1704 Sam Drive
I Birmingham, AL 35235 I
I (20S) 1lS4-{)271 I
I Name 1

I Call Sign I

I Address I
I CU, I
I~te I
I Signature IL .I

CIRCU I I OfIoIIt£A.D(R SERVICt: CARD

Antenna 2

wro<>~'

$19.95

$52.00
105

DC Operated
2 POSition Relay

(inside your
shack)

oc-

Purchase from any of over
300 dealers nationwide

or order direct

""'"'" ..
$19.95

Antenna 1

'35.50 I
fII!III Cl05B
l::J 2 Position

\ oso« Coupler

,,",-- , OC

I ••. . -, J.
• • •• RF_ -=-1 .. RF_
• • • • =>0,-

W2A!Jl :I&.'

$17.95

(injects DC
onto coax)

T1Jis S)'StoMl op6f8/8S from 1.5 to 180 MHz 8nd handles T250 RF_ns,

Use our antenna switching kit and eliminate excess coax runs.
With this kit and a single run 01coax , you can switch between
your antennas remotely. Use to add an antenna at modest cost.
or change array direction.

Other types and combinations of relays are available.
Please call or write us for more Information, and save on your
coax runsl

30 day MONEY BACK GUARANTEE on all products
UnadillaiReycollnllne Is now a Division of ANTENNA'5 ETC.

CIRC\.E 141 0fI0I MAOlR SERVJCE CARD

W2AU BrolKlblnd Ferrite Cor. B-lunl
For madium power (l lXX1 watts RF min .) and broadband ope,ation 3- 40 MHt.

W2DU Non-F.r,lte Very High Powlr &.lun.

W20U·H' IH '9hP~·O UNI\DlLLI\
· l .8-30MHl
'3000-9000 wlltts with 1:1 antenna SWR
'1~5000watt, with 2:1 artlenna SWR

'N2OU-VHf (He er
and Extended I

' 30-300 104Hz
. 2ClOO-4OOO watts with 1:1 atltenna 5WR
"1 200-2400 watts with 2:1 antenna SWR

W2AU 1:1

'SO to 50 or 7S to 75 ohms
• for dipoles, V's, beams, quads

W2AU4:1
"200 10 5001' 300 10 7Sohms
"for high impedance antennas such as folded
d ipoles CtRCL£ 2H ON RUDER SlRYlCl CARD

To request informational brochure, call

617-475-7831_.
ANTENNA'S ETC.

PO Box 215 BV, Andover, MA 01810-0814

Switch All Your Antennas
Over One Coaxial Feedline

UNADILLA
REYCOIINLlNE'"

Amateur Antenna Baluns

520.15
106

12VDC
Energizer
(Optional)

For 20 years, preferred by Amateur, Commercial
and Military Operators. First with built-in lightning
arrester-minimizes TV/, maximizes power.

I "••
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1000 ZS-CMRS t16 1
1050 5c:NC:LR: rAST
1100 CClCR 5 ,l :CClCR 6,7
1150 BS·CHRSUB)
1200 PRINT BS " GREAT CIRCLE BEARING/DISTANCE

ANO MAX -USABLE-FREQ PRG" ~ :PR INT

1250 0- 1 ,K· l ll ,11 , M-57 .29577S51 ;N·SO :S-6S .0~I :VS-" II I1I1 I1 I1 I1 . • ­
1300 OPEN 1 , ~

1350 PRI NT
l~OO PRINT- ENTER SOUTHERLY lAT ITUDES AS ( - ) UALUES- :PRINT
l~SO PR INT~ ENTER EASTERLY LONGI TUDES AS [ - ) UALUES~ ,PR INT

1500 IF 0<)1 THEN 1800
1550 PRINT -LOCATI ON OF TRANSM ITTING [ ,) RECE IVING STATION

( EX"," P , TEXAS , JAPl¥I l ~
1600 INPUT-- :TS ,JS :PRINT
1650 PRINT- TRANSMITTING STATI ON l AT( N/S1, l ONCW/El ­
1700 INPUT" - : A,LI :LL C1 1·A ,WWC11-LI :A-A/M:PRINT
1750 PRINT- RE UE IUING STATI ON l AT( N/Sl , LONC W/ El­
1800 INPUY" " :B ,L C' :Ll C2 1·B : WW C2 1- L2 :B -B/M:PRINT
IBSO L·C L1-L2l1M
1900 E·SINCA l · SIN (B l.COS CA 1- COS(B l · COS(L l
1950 D- -ATN(E/ SQR (I -E-E l l·I . 57079
2000 C-(SJN(Bl-S I NC A) - E)/(C:OSC A1- SI N{Oll
2050 C· -ATNl C/ SQRC J -C- CJl. l . 57079
2100 C· C·M
2150 IF SIN(Ll< O THEN C-360-C
22'00 PRINT
2250 C·INT(C-l 00 1/1 00
2300 X·INT CS- D-M-l 00 1/l 00
2350 PRINT
~OO PRINTIII , -RADIO PATM DATA FOR ~ TS- TO -JS, PRINT II l
~50 PRINTIIl, "TME PATM AZ l rvTM IS : "C- DEGRE ES TRUE"
2500 PRINTlll, "TME PA TM DISTANCE 15 : -X- STAT. MILES " ,

PRINU1 ,PRINU I
2550 AS· CHRSCI7 )
i!'6OO SS·CHRS(6)
2650 CS-eHRS( 19)
2700 OS·CMRS C251
2750 ES·CMRS[1~5]

2800 FS·CHRS [1~71

2B5O DIM ", C37 1,AS (~ l , M{12 ) , nu C 25 ),F T [ 2S )

2500 DATA 31, 29 ,]1 ,]0,31 , 30 , 31,31,30 , 31 ,]0 ,31
2950 FCR X·l TO 12 :REAOM I Xl :NEXT
3000 Ro-~ /lllO

lOSO Pl -C' · ~

]1 00 Rl -1BO/ ~

3150 PO- M C'
)200 Ll ·LUl )
sese Wl -WW lll
3300 L2-LU21
3350 WC'·...... [2)
3~00 PRINT" OAY , nONTH ­
3~5O I NPUT ~ ~ ,06 ,nO :PR INT

3500 PR INT" SOLAR FLUX 70-250"
3550 INPUT -- , 5F :PR INT
3600 PRINT"A-INOEX , " ,PRINT
365 0 INPUT "- ,Al
3700 Ll·L1 -RO
3750 wl ~Wl -RO

3 BOO S9 - (-0.73~ 50R {[ .73 1~2-~ - ( . 000Bl -{ 6S-SFlll/C 2- . 000 Bl
3BSO S9-I NT ( 5S-100 1/ 1oo
3900 PRINTlll ,"OAY· : H06 " MONTK , "MO" SOLAR - FLUX:

"SF" SUN-SPOT II , "SS:PRINTlll
3950 IF AI<10 TKEN AIS· "EXCELLENT"
~OOO IF AI ·>IO f'lNC "'1 <-20 TKEN "'IS -"GOOO"
':1050 IF A1> 20 AND <'II <- 25 THEN "'IS- "tAIR "
':1100 I t "'1> 25 TKE"l A IS ~ "POOR "

~IS0 PRINT lll , "A-I"lDEX , "AI ,PR INT IlI
':1 200 PR I"lT II I , "S IG"lAL QUALITy, "A IS ,PR l"lTIII
~2S0 PRI"lT III ,ZS "07TlnE- UTC"ZS"22T IME-CST "ZS"':I2 nuF";

ZS"62 t CT- ,PRINTlll
~300 L2- L2 '" RO
':1350 W2-W2'"RO
':I ~ oo t OR TS-l TO 2 ':1
~~50 G05uB 6200
~SOO JS- JS_ C1 .S_LOG CJS l l ,JS_INTCJ S_100 l / 100
':ISSO FT CTS J·JS· .8S ,FT tT S ) ·I"lT ttT (TS l -lOOl / lOO
':1 600 nun sl- J S
~6SO "lEXT TS
':1100 PR I"lT III,ZS·090 1 00 ",2S-~7Pn",ZS"~I ~MUt~ J,ZS"60"FrC~ 1

~1SO PR I"lT ll l ,ZS"0902OO~ ,ZS"~BPn- ;ZS~~ I"nu(l l,ZS"60"rTCl)

eeoc PR I"lTII I, ZS"09OlOO"., ZS "~SPM " , ZS "~l - MU ti" l , ZS"60-rH2 1
~eso PR I"lT III ,ZS -09C':lOO" ,ZS"~IOPn- :ZS"~ 1 "nu [ 3) :ZS "60"rT C3)

~900 PRI"l T . I ,ZS "09OSOO- ,ZS ·~IIPM " ,ZS "~l -nu C~ l ,ZS "60 ·FT (~ l

~950 PR1"lT II1 ,ZS ·090600 " :ZS"~"I DNI GHT - ;zs -~1 ~nu(S ),

ZS"SO"FnS)
SOOO PR I "l T II 1. ZS-090700", ZS-~1 ","", ZS" ':II"MUC 61, ZS"60~ FT{ 61

5050 PRI~Tll1 .lS-090800· ,ZS -2~2~ " , ZS "~1 -nuI 7 1 ,ZS "60"FrC 7 J

51 00 PRINT. 1 .ZS · 090900" ,ZS -~3AM" ,ZS·~I -nu C8 1 ,ZS"60"FT {e l

SISO PRI"lT lll ,ZS "091000 " , ZS -~~AM " :ZS "~ 1 ~nuCS l ,ZS "60 "tT (9 )

SZOO PR I"lT ll l ,ZS -09 1 100~ ,ZS -~SAM · ,ZS "~I -MU{ 1 0 1 ,ZS "60 "FT C1 0 1

S2SO PR I"lT II 1 ,ZS "091 2OO " ,ZS -~6AM " ,lS -~ 1 -nu(11 1 ,ZS "SO"rT C11 )

5lOO PRI "lT lll , ZS "091lOO ", ZS "~7~" , ZS"~1"MU( 12);ZS-60"tTC 121

5 350 PRI"lT ll l .ZS"09 1~00- ;ZS "~BAM " ,ZS "~ 1 "nu t I 3 1 :ZS "SO"FT t I3 )

5':100 PRI"lTII1. ZS "091SOO " ; ZS"2'19AM " , ZS "~I -nun~" ZS-60 "FH 1~ I
S~50 PR I"lT II l ,ZS "09 1600- ,ZS "~10AM - ;ZS -~ 1 ·nu I IS l ,

lS "SO"tT( I S1
SSOO PRI "lT.l , ZS"0917oo -, ZS"~I I ","" , ZS"~ 1-nu(1 61,

ZS"60 -FH 161
5550 PP. INt lll ,lS"091900 " ,ZS -~"lOON " ,ZS "~ I -MU C 1 7 1 ;

za-sc-r r r 171
S600 PR I"lTlI l ,ZS-OSIS00 " ,ZS"~IPM-,ZS"~ I -MUC1B ) ,ZS·60"Fr (la l

5650 PR I"lT. l ,Z' "092000 " ,ZS"~2PM" ,ZS-~I -MU(IS 1 ,ZS"60"FT(19)

5700 PR I"lT II l ,ZS "OS2100 " ;ZS "2':13PM",ZS "':I 1 "nU(cO l ,ZS "60 "FTC2C l
5750 PRINlII I , ZS"092COO " ; ZS"2':1':1pn " ; ZS "~ 1"MUC 21 ); ZS"60"tH 211
5 900 pRI"lTII I ,2S "OS2300 " ,ZS "2':1spn" ,ZS"~1 "MUC2cl ,ZS"60'FTC2c l

SBSO PR INTll l ,2S "OS2':1 00 " ;Z'''2~6pn " ;ZS "':II "nu(23 J ;ZS '60 'rT C23 )

SSOO PRI"lTIl1 ,pRI"lTll1 ,pR INTIl1 ,pR I"lT Il I
5950 pRINTlll,Z'"3~ ENe-OF-DAT"'-
6000 pRI"lTII I ,pRI"lTIII ,PR1NT. 1 : PRI"lTIl I
6OSO SCNCLR
6100 CLOSE 1
6150 END
6200 K7-SINCL1) -SI"lCL2 1.COSt L1J -COSILZ 1-COSCW2-Wll
6Z5O I tK7-) -lTHE"l6~OO

6lOO K7- -1
6350 6OT065OO
6~OO lFK7<-lIHE"l6SOO
6~5O K7·1
6500 Gl - -<'ITNCK7/SQRC-K1-K1·1 1 )- II /~

6550 X6·1 . 5S-Gl
6&00 IFK6>-ITHEN61oo
6650 K6-1
6700 KS-lIK6
6750 JS·1OO
6800 FORKl ·l / t2 '"K6 1T0 1-1 / C2-K6 15TEPO .9999 -1 /K6
6850 JFKS·ttHEN695O
6900 KS· .5
6950 p·SIN[L2 ]
7000 c-ecaCL21
7050 "'- (SINILl ) -P '" COS CGI 1) / (Q- 5 IN( Gl l ]
7100 S·131 -Kl
7150 C·P- COS CB J.a-SIN CB 1·A
7200 0 · CCOS I8 1- C'"P) / tO- SOR(I"C"2 ) )
7250 I'D>·-lTHE"l7~00

7300 0--1
1l'SO OOT07SOO
7't00 1t0< ·lIHE"l7SOC
7'tSO 0·1
7SOO 0- -ATNCO /SQR( -C '" D-l l )· _/ 2
7550 WD-~2·SG"l I SINCWt-~2 1 ) -D

7600 IFWC·> OTHE"l77oo
76SO WD-WO-pl
7700 ItWC<plTHE"l78oo
77SO WC·WC-P1
7800 IFC·) -ITHE"l795O
7BSO C- -l
7S00 OOTOOO5O
7950 1FC<·ITMEN90SO
8000 c- r
B050 LO·po- t · ... TN (C/ SQR C- C· C·l l )- n/ 21
BIOO YI ·0 . 01 72- CI O· CMO-1 ) ·30 . ~.D6 )

BISO Y2-0. ':I OS·CCSC Yl)
8200 KB _3 .B2·WO_12_0 .13_[SIN[Yl 1_1 .2_SIN{2·Y 11)
B250 K8- KB - 12 · Cl·SGN{KB- 2':1 11· SGN CABS[ K8- 2':1 11
B300 IFCOS CLC·Y2 1>· O. 26THENBBOO
B3S0 K9-0
B~OO GO-O
B':ISO nS-2 .S-31 ·KS
BSOO l FMS<- POTHE"lB600
BSSO MS-pC
B600 MS·SIN CMS )
6650 MS· l·C' .S-MS-SQRCM9 1
B700 GOT010050
BBOO KS- C- 0 . 26_S I"l(Y2 1_S I"lCl Ol ) / CCOS CY2 )'"C05 {LCl · . 001 )
BBSO KS- 1 2-~T"lCKS/SCRCA9S C 1 -K9-KS ) ) 1'" 7. 63S~37

8900 T_KB _KS/2.1 2·Cl _S3NIKB_ KS/2ll _SGN(ABSC KB_K9/2»)
8950 T':I -KB.KS / 2-12· Cl _5G"lCKB·KS/ 2 _2':111 ·SGN(ABSCKB _KS / 2 _2':1J )
SOOO CO- "'BSC COSCLO. Y2 1]
SOSO TS-9 .7 - CO"S .6
Sloo ItTS> 0 .ITKENS200
SISO TS-O .l
S200 nS- 2 .S- GI-I(S
9250 IFns<·pOTHE"lS3S0
S300 ns-PO
S3SO nS- S IN(ns )
S~OO nS-I_2 .s_nS_SQR {M9 l
9~SO IFT~<TTMENS600

ssoc I Ft TS-Il ·( T':I-T51>OTH EN96S0
9S 50 OO TC I0300
9600 IF CTS-T~ ) · CT-TS l) O tHEN1 0300

9650 T6-T5·12- { I· SGN I T -TS l l '" 5GN C~BS t T-T5 1 1

9700 G9- CT6- Tl / KS
9750 68- TS/KS
9600 U·C T-T611 t9
9BSO OO·CO-{S IN{GSl -ua·{ExptU)-C05CGS111 /(1 -GB-GBl
SSOO G7-CO-CG8· CEXP t - K9 / T9) -l ll -EXPCI K9- 2'1l /2) /( I ·GS- 68l
9SS0 IF GO· >G7THENI OOSO
10000 GO-67
l OOSO G2-Cl "SS/25O ) -ns-SOR{6·se'"SOR[GO)1
10100 GZ·G2-Cl-0 . 1 -EXPC( KS-~J/3)1

10150 G2.G2-{ r- n"$G"l( Lll '"SG"HL2ll ·0. I I
10200 G2-G2'"( 1-0 .1 · Cl -SG"lC ABS CSI"l( lOll-COS{lOJ))l
l 0i'S0 GOTO 10600
10300 T6-T5·12- C l-$G"lIT':I-TS l l '"SG"l [A9S [T~ -TS l l

10lSO O8· ...TS/KS
l OMoo U- lr~"r6 1 /2

l OMSO UI -- KSIIS
10500 GO-CO-CGB- CE XP( Ull -1Jl '"E XP(U1 /[ 1-08'"08)
10550 OOT010050
10600 lFG2>JSTHE NI07oo
10650 J S· 6Z
10700 NEXIK I
10750 JS- .S3-JS
10800 G-I : REIURP<

Fig. 5. Listing for the Commodore 641/28 MUFIDistancdPropagation Qualif}' generator program.
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-New­

H 10 Megabyte

CALL FOR PRICE!!

--Software Special­
FRAMEWORK II

Includes: • Spreadsheet
• Database

ONLY· Telecommunications

:X'~:Jo~ss;ng B~ ~

~~~~~~ij• •~._1
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Specifications
Genenol
_Frequency Coverage: My tv.<l50 KHz segments in the

28.0-29,0 MHz Amateur Band (28.25-28.30 and 28.30-28.35
MHz supplied)

- Frequency Cootro/: vxo provides 50 KHz of continuous lUning
with a single crystal

- Frequency Stability: Within x 500 Hz from a cold start
- Antenna: 50 Ohms Unbalanced. BNC connector
- Power Requirement: 8.4-9.0 VDC

(Induded): 6-AA Dry cells (1.5 volVcell) = 90 VDe
(Optional): 7-AA NiCads (1.2 Volt'cell) = 8.4 VDG

_Current Drain: Receiving - Approx. 70 mA
Transmitting . Approx. 620 mA

- Dimensions: (W) 66mm x (H) 39mm x (D) 142mm
- Weight: 710 Grams (1 lb. 9 oz.) with batteries and

anlenna

Transmitter
- Oulput PoNer: 2 watts at 9,0 VDC
- Emission modes: A3J (USB) and Al (CW)
- SpuriOuS Emissions: More !han 40 dB doNn

-- Sensitivity: less men 0.5 uV tor 15 dB SN
- Intermediate Frequency: 11 .2735 MHz

Controls and Indicators
- Qn'Off Volume control Top

mounted Potentiometer
_Receiver Incremental Tuning

(Rln: Top mounted
Potentiometer with center
011 detent position
_Frequency: Top mounted 50

KHzVXO
_ Frequency Range: Top rTlOUf'Ited

2-position switch
- Noise Blanker: Top mounted

On Off swildlI -S AF meter: Top mounted S AF
met"

- Built in ON key: Top mounted
momentary switch

- External Speaker output: Top
mounted v,." phone}ad<

_External Microphone input: Top
mounted v.· phone jack

_Antenna Connector: Top
mounted Female BNG

_ Transmit Indicator: Top mounted
Transmit LED

- Push-to-Talk: Side mounted
momentary switch

- External Power: Bottom
.1 mounted 2.1 mm coaxial
• _External key input: Bottom

mounted 'Ie. phone jack
- Mode Selector Swrtch: Bottom

mounted 2-position swildl
_Charge External PoNer: Bottom

mounted 2-position swrtdl
selecting 12 VOC extemaJ power
Iu""""

AEA
Advanced Electronic Applications
P.O. Box C2160
Lynnwood, WA 98036-0918
(206) 775-7373

The idea of handheld OX seems far­
fetched, but it's actually very simple. The
OX Handy is a battery powered (six penlight
AA drycells included) SSBiCW transceiver
with two watts output. OX Handy can also use
niead rechargeable batteries, or be powered
with 9 VDC.

Two variable crystal oscillators (VXOS),
each with 50 KHz range, can be selected
with a top panel switch. Crystals for 28.250
to 28.300 and 28.300 to 28.350 Mhz are
included, and other crystal ranges for the
10 meter band are also available at a
nominal cost.

CW operation can be by either the built-in
push button or with an external key or keyer.
External speaker and microphone jacks are
also provided. and the telescoping antenna
is included. The OX Handy also has a top
panel S-meterl output power meter and an
effective noise blanker circuit. OX Handy is
housed in an attractive gray metal case com­
paring in size to popular VHF FM handhelds.

Ten meters is coming back strong. With OX
Handy all amateurs, novice to extra class,
can enjoy the thrill of working handheld Ox.

Handheld OX
with the
OX Handy"

AEA Retail $379.95 Amateur Net $319.95

CIRCLIE 65 ON READER SERVICE CARD
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Ih! ~

Wllh receive
a As FET Pre amplilier
or superior weClk Signal
rececton with improved

strong signal
mtermoo rejecncn .

TE SYSTEMS
F AMPLIFIERS

U 1OG 2m Atf>p lOW ,'1-1 60 aut J09 00
"12G 2m Amp JaW ",·160 aut 269 00
U1OGUOA/nolOW",-100aut J0900
« 12G 14() AmD 3O'W "'·100 lIIJl J09 00

Th iS is a partial list­
IF YOU DON'T SEE

WHAT YOU WANT... CALL

ASTRON POWE R SUPPLIES
1157. 19 95 115201,1 101 95
11512A 6995 I1535U U995
1lS2OA 89 95 'iS2OU 12.95
1IS3!>A 133 95 Y535U 169 95
IISSOA 189 95 115SllU 209 ssI- •

DC POW ER SUPPLIES
11)-1011 Pr!OSlOll "'OUIi1tCl lMPUl
~ II 95~ 01 ....._ ...~. """"'V
tor lOw norse _1_ _tv,"'" 1rn4"'l1

PACKET
UfJ I 210BI121( Piic~" 12SV"IU99
.M'llr(ltlocs Piic~rlf>K' 2 1~ 95
hew KI "lfll"lCS KAU 299 9
. , 0I""'oc. KPC2"OCl
KI "'ronocs 2.00 The 1,1_

SOFTWARE
Klntronics H amte..1
yoc·20 , C-64 AOlllII! AlM1 COllI
Klntronics Hamsoll
Yoc ·20 -'llP'l! Alin TI-99 COllI
KantroniCs HllmsolllAml or
Yoc ·20 C-6oI .un 69 95
Klntronics Amtorsoft
Yoc-20 . C-l;<C 79 95
AOlllII! 11995
Microlog Air Disk
Yoc-20_C-MOo!; ' 3995
~roage 506 95

For Orders and Quotes Call Toll Free: 800·336·4799
In New England (excep t NH) Call BOO-237-0047 In Virginia Call BOO-572·4201

HARDWARE
UfJ 12H ...'lh UfJ C-MIV-20 Soh 89 95
UfJh~ 1229 16195
" 1~lIl1ft1CS lnler1xe II 210.95
" .p'It,OtIOCS UTU Interl, ce 169 95
u nlronocs UTU· XT 21<.1 95
I;... UocfOlOgAIIT-l C.

Running Back for More
•

Ha,d to get
through on our
800 numbe,?

C;JIIl>tlry~ 10, III (If ,Iret ~ p III
(If CIII Doe IJ/ OIl' '!'gUll' """'Of"

'1 l'Ol' /lIr l(If I~ cllllfl(J (lfr»f _

... ·H "«PI l'Ol" ()t~ ."mS J

DISCOUNTS
FOR AMATEURS

BEARCAT
l00Xll&-l:~""hlncllltkl 19995
BOOXlT~ch BOO UHt 31900
I.SXl 16·ch. lG-blncI 99 95
17~Xll&-tr1 * dh..Clln 1~ 95
5CXl l G-Cft. IWI(I_ '20 00
210XW '99 95

SONY
2002SWl Rec...-e< 21995
2010SWl~ 31995

UNIDEN CBs CAll

COBRA CBs CAll

MIDLAND CBs CAll

~
Winter

Buyer's Guide
alalog Available

-Send $1

LIfg!,fM.9>

ege .~

Our assecete store
Dans & Jackson Road. PO Bo.293
tecerce. lOUISiana 70445 ~

lnt<:ml.lhon & seoee (5041 88H35!:i :>.....
~!~ Gii~ I I : ..~
~ I e .K OYI I ...e _.:-i i ,

Terms: liD ~r5Oflli clo« ~s ~r~

PrICeS ao /lO1 ,nclulH! SIIlp!!"'g UPS
COO IIIfJ S2 3~ per II«'I<~ Pr,~ itt

suDj«1 10 c~n~ ..'1/100, IlOIIce QI
t1b1'{;<Ilr<}/l ProduClS ilf~ toOl 501a rOt
eviluil,on AutN!frt~ 'erU'~5 Ife
SUDj«1 10 I 1~" '.sracklng inc
ndMlmg lIN! ana cr~1 1 will tie 155~d

lor use on your nex , puren.se EGE
suppar,s I~e manu,,,,r",.,s' wl lfan·
M5 . To go, l cap~ DI , ...",My Imor
ro pu"h.se, call 'us rome' serv'ce.1
703- 64 3-1063 I'd II w,11 N turn/soea
I r IlC CO, I

Dealer Inquiries Invited

EGE NEW ENGLAND
8 Shies Road
$<I~m . New Hampsh'lt 03079
New Hemp,hlre Orders:
lnlormabon & sevce (603\ 898·3750

Store Hours
MTuWF 10 a I'l -5 p m
Til tu a m -april
5.11 10am -4pm

0GfOf< _ ..e' CllIO~ roo< S' lor I'" uI

CIRCLE 13:1 0fI0I AE AOEII SEAVICIE CAIIO



TEN-TEe

CALL

29'1'1
25' Ift
18'I tt
15' / 11

CALL

CA LL
119.95

CALL
CAL L
CALL

19995
332.95

SeU'$uppotting to we.to
ttBX40 eo-teet "lIh BJse Call
HBX48 48-feel " , I ~ aase Carr
ttBX56 58·1e\i1 " i l ~ B<se Carr
HOBX40 H lg~e, I""d Willi Base Call
HOBX4B ~ i9ne , 100d Wlttl Base Call

OIMr BX, HBK HOBX '" Moc'
Guyed lotdove. lowe,s:

FK2558 58'eet. 250 94000
f "4S54 54-feet. 45G 1296 00

OIMr Size, al Similar sav'"9s
Foldovers s~,ppea Irelght paid

IO li. ~Ig~"r w"SI 01 rne ROCkies
St'aighl Seelion$:

20G St'a lg~ 1 Section 39,95
?50 5t'algnl SectIOn 49 95
~SG Slra,gMl Secnon 110 95

Co mpl" l" Towe r Pack.gu :
25G 45G

40· Cal ' Call
50' Call Call
60· Ca ll Call

f"f~ {Mc_age mCluaes rop s~clion , m'd
~~Cllon Pase, mror snel' , Q"~ ProoKe'S,
9 U~ '""e, rumPuc_les, "'Ju,I' l er plares,
Gli , anchOrs, caole Clamps, In,mN"
~ " . .JOOul suOSlirul!Ons a n() CUSlom
deSigns [Qwer Pacl<.J9"S J'e s~'pperJ

Ile,qM COlleCI FOB our W.J,~no"se

HY·GAIN TOWERS
~ G 37SS 37- teel l' " CAL L
HG52SS S2 - I ~et loll CAl l
~ G " 4 H O 54- reetl ~lgher lOO d CA LL
HG lOHO60- leel/ n,gMr I""d CA LL
(;rrlef Hv -Gam lOw", Hy-Ga/O oMeona

aM H~-Ga/O roro< and ,eCe' ll€
free sn'pp'"g on all

W36 36-lee_ 549 00
':'-151 51 -feetla ll 929 00
I M 3 o~ S4- leel/ ~,g~ e' 1000 1575 0lJ

,<,n,pomq nor /OCluaea, $n,ppelJ d"~CI

I,om laciOfy II! sa ve ~O" mone~

PHILLYSTRAN

CABLE BY SAXTON
RMI 3MrlSpe-c
RGB/U foom 95% Sh ield
~-w "e ROloto< 2 ' 18, 6 122
~' "" 8 95% Snield

Cablew ave HardUne

ROTATORS
010'" Rotators avail able
AII"n,. H073
Hy-Galn Hom 'V
Hy ,Ga,n TJ,lTw,Sle' T' X
Hy -Ga,n Hea, ,- duly 300
Kenpro kR500 Eleval lon ROlalor
Kenpro KR5400A J/m lhle'e.al

Call
Call
Call
Call
Ca ll
Ca ll
Call

Call
Ca ll
Call
Call
CJrr

CAl l
CALL
CALL
CALL
CAL L
CAL L
CALL
CALL
CALL

128 95
10895
88.95

109.95
11 5 95
88 9S
,,~

15 95
Super
17 95
22.85
2895
39 95

ANTENNAS &TOWERS
(I

Unarco-Rohn

CUSHCRAFT
A33'e 'emen!10-15-20m ~ 1995

A4 4-elemenl l0·15·20m 29195
215WB SSB/Flul 2m lloomN 84 95
ARX -2B 2m R'ngoRange' 3725
4218Xl2m Boomer 105,95
10-4CD4-element 10m 113 95
15·4C04·elemem15m 127.95
40-2CO 2-elemMI 40m 29995
Dl her Cusheratl meoeu ova,lable CA LL

KlM
K134A ~ -"Iemenl to·1 5-20m
KT34XA6-elemenll0·15-20m
2m-I IX l1 -e'emenl 2m
2m-16lBX16-eleme"t2m
432-30 LBX ao-eu 440 IuI HZ
F,berg l.ss mast 5'
F'be'g loss moSI 7"

MOSLEY
CL·33 a-eerreot T"oaM Beam
TA-33 3-elemen l l0·15-20m
Pro 31 7-elemenl 10-15-20m
P' o 51 10-12-15· 17'20m
P' o 67 10-12-15 -1/-20-40m

HUSTLER
6-ATV 10-80m vert,calW lt~ 30m
5 !lTV 10-80m verncar
~- B TV 10-4 0m Ve rl"ol
06·U O440 MHI Base vertca!
01-144 2-meler Base Vert,co l
cs.144B2m Base Vert ical
IuI O-I /MO-2Mosl,
BM- I Bumper Mounl
MOBILE RESO NATO RS Slaeda'd
10 and 15 me ier 129S
?O me,"" 16 50
30 "nd 40mele,s 19,95
75 melers ~O, 9 5

HY-G AIN ANTENNAS
3915 TH lOX z-eie 10-15-20m
3935 TH 50X5- ele 1O·1 5·20m
3955 Explorer 14 1O-1 5-2 0m
,035 3-elemeol 2·mel. , Beam
JOBS 8- el emenl z-meter Beam
214S 1~ ,elemenI 2 ·meler BeJm
B~B6 Beam Bal"n
ViS ?'meler V~ rhcal

V4S U OMHl Verllc~1

MORE ANTENNAS
A ~ANTI HI,! 151 3G 2m On -glass 32 50
IA RSfN L"'-150 518 Mag M~Un1 ~ 1 95
IlUIIE RNU THf 6V I0-80m vert 11 9 95
BU TT ERNUTHF4B 2·ele Beam 189 95
BUn ERNUT ?MCV52m 42 75
~OCOIui 518-" ave2m HaOOMeid 15 95

ANTENNAS FOR OSCAR
C~ , t>c,,1r 41 61B TW ist 50 00
(usMnoI IA144tOI I0-ele 5395
Cus~mlT A144?OT20- e'e 76,95
cusnc-att AOP l Package 1~9,95

H M,m- I4C 2m 1 ~ -~Ie C"colar 131 ,95
HM 435 ·1aC I8 -~ leC"C POlar 111,95
" I M, m- 22C n -e1e C"c 2m 110 95

-
.,

C ,, ; ; : 1t
V ' " ~,

< -- ~,-
. " .' -- ' -' ,'.., . ,
,-. ::t. .!:.. "$

NEW RADIO:
ALD·24T 2m/440 MHz

dual-band mobile

11i1r
.--- ," , - -.- -

PARAGON HF Transceiver
& General Coverage Receiver

ALR·22T Com pact 2m Mobile

ON SPECIAL:
ALR·206T 2m Mobile

- - .-., '
: UH- .-:-_ ~::<;.,

,. ,~ . _ - -­
T ~.- - • • -:: ; ');1:11 ._ ,. ~ ~

RX -325 Short Wave Receiver

Mobile HF Antennas
Call for Ten-Tec Prices

ooo~o

.' 0 0~ O O C .

CORSAIR II Model 561
HF Transceiver

Is a Snap

For Orders and Quotes Call Toll Free: 800·336·4799
In New England (excep t NH) Call BOO·237-0047 In Virginia Call BOO·572·4201

U1U Call ' 0. Models
IJI'1 a nd Price Ou oles

DAIWA
l A -2065~ 2m Amp 5 ,n 600u l 125 95
Ik 203SR2mAmpw,lhp reAmp /4.95

YOCOM AMPLIFIERS
" waTlSln 30wal1soul2mAmp 69.95
" "ails In, 60 .. atls OUI 2m Amp 107 95
" wa tts In. 120 walts out 2m Amp 169 95
lOOmWIn 30 wa tls OUI 2m Amp B4 95

ALiNCO RADIOS
POWER SUPPLIES

AMPLIFIERS

~I L'I....,1, .. ,,,-c.',,

AMPH ENOL CONNECTORS
8J1SP Pl259 " I,er 1 l5
8J1SP 1050 NiCk el PL?59 095
~ 2 5 11 ype ~ RG8 2 50
2900 S0239 BN C 2 99
3112B NC RG 59 1 35
31? BNC R058 1 25
63185 Reduc", RG58 0 25
83168 necccer RG591mln,8 0 2~

8J1R UH f panel 0 79
Speciala,scoun,son IOO·p,ecepurC~.Jses

ege ' .~

TELEX HEADPHONES
Proc(tm 350 ultra Ilgnt set 5S ,95
Procom 250 solT phonel m,ke 12 ,90
Procom ~ ,O poddeil p ~oe es 35,50
Procom 400 oese mike 49 95
P'ocom 4(j.() paQueo PMOnes 37,20
5WL-610l igM Meadphone 8,75
C-6 10 1lghl l1eaoPMOne 195
Ol~e' s In ' lOCk Plea,! Ca ll

BIG DI SCOUNTS

MF J PRODUCTS
989B3 "- WAmeeea Tuner 31~ ,95

952B1 5 kWTuner 5wltc~/mete'206 ,95

949C 300·wall Delu,e T~ne r 129,95
94 I0 300 -w~tl Tuner swch/mele' S9 ,95
1020A -"clive Anlenna n 95
?02B Noise BMge 50 95
752B Oual Tunable SSBICWFilter S9 95
Keyers-407, 422_484 CA LL
Other MFJp'OOutlS in 'lOCk OAll

• & W
3/ 5 6, pOSilIOn Coo. SW,ICM 25,95
375 5' POSI lion Coo. Sw,lch 25 95
~ ?5 I oW Low Pass Filler (995
59J 3-po51t,on Coo. S" lI ch 25 95
59~ soosoce Coo , 5" ,lcn 29 95
AP ,10 5-baed Aporlment Amenna 39,95
3/0-15 AII-Oand O,pole Anlenna 129 95

- Ot her onlenna. ,n 51OCk-

BENCHER PADDLES
BIOCk l C~rome 51,95161 ,95

OAIWA
CN 5?0 Mele, 69.95
~S-660A SWRl WaTl MeIer 134 95
CN-630 Meie r 126 00
e N 720B t kWHf Wall Mele, liO ,OO
CliW-41 9 AelennaTune, !>OO W 17495
C ~W ' 51B Anlenna Tuee' ? 5 oW 279 95
CN4101ui 5W R/wl mtr 3,5- 150 MH l ti~ 95
CS7012·poSlt,on S"" ICM ?195
C5401 4-pOS'!IOn 5", I,n 64 95

237 95
237,95
~69 95
269 95
99 95

~"

CALLKENWOO D H922 2,W

RF CONC EPTS AMP S
RFC 2-3\7 2m 30 ,nl l 70 oul
RFC 2-4 17 2m 45 inl 170 001
RFC 2-117 2m 10 Inl 170 ou l
RF C 2-2172 m 2 inl 170 oul
RF C 2-23 2m 2 ,n1 30 0ul
RFC3-n n o MHz ~ ,n1 20 oul

AMP SUPPLY
LA 1000A160·15m Amp C" II
LK500lBNT Hf Amp no lune Ca ll
AT I200A llOOPE P Tun~r Cal l
l K !>OOIC2 , 5 kW ~ l pers'l Call

MI RAGE
Bn A2m Amphlfe' " ·30 120 95
B1016 2m Ampl>f,e' 10- 160 249 .96
83016 2m Ampi ll ie' 30-160 21 9 96
0 1010 lQ·l00 Amptor 430·50 29995
Dl0 10N UHFAmp /N conn ector s 299.95
B2152mAm p 2 m, 150 0ul 249.95
Al01 5 6mAmp lO in 15() oul 269.95

AMERlT RON HF AMP S
ATR I5A"tTunerl500wal1 Call
ATR10AnTTuner' .W Call
RC S8 RemOie Coax S",ten Call
NEW Al l,OOl 5,WArnp Call
~'fW AL8DA 1200 waTT Amp C~ II

AlB4 IIF Amp 160-15 Ca ll

CIRCLE 133 ON READER SERVICE CARD



Group A.

o Frequency accuracy . + I Hz rnaxtmum - .woe to + 85°C
• Tone length approximately 300 ms. May be lengt hened .

shorte ned or eliminated by changing value of resistor

Model TE-64 $79.95

,..If COMMUNICATIONS SPECIALISTS
426 w est Taft Avenue. Orange. California 92667
(800) 854-0547/ California: (7 14) 998-3021

• Frequency accuracy. ± . 1 Hz maxr mum , 4O"C 10 + 85°C
• Frequencies 10 250 Hz ava ilable on special orde r
o Continuous lone

Group B
TEST ·TONES: TOUCH·TONES: BURST TONES:

600 '117 "09 16110 18.50 "'0 ,~~

100> 710 'H. I.'" '900 2200 "'"' 500 '" 1477 1700 "'" ,,'" '500
217.5 94' 1633 "'" 2OC<l 2100 "'"asos ' 800 2100 "'".

67.0 XZ 91..5 12 1111 ,11 28 1.56 ,1 .5A
11 .9 XA 94,8 ZA 12.~ .O 3Z 162.2 .5 B
14.4 WA 91 ,4 ZB 121.33A 161.9 6Z
11.0 XB 100 0 1Z 131,83B 11386A
19.7SP 103..5 I II. 136.H Z 119968
8UYZ 101.2 IB 141.3 4A 186 2 7Z
8.5.4 YA IIO.9 2Z 1462 4B 1928111.
88 ..5 YB 11 48211. IjIA.5Z 203..5 ~ J

.

• All tones in Group A and Group B are included.
• Output level n at 10 within l .5db over entire range se lected .
• Separate level adjust pots and output co nnections for each

lone Group .
o Immune 10 RF
o Powered by 6·30vdc. unregulated at 8 rna .
o Low impedance . low distortion. adjustable sinewave

output . 5v peak -to-peak
o Instant start-up.
o Off position for no lone output.
• Reverse polarity protection buill-in.

OUf new Universal Tone Encode r lends its versati lity
to all tastes. The menu includes all cress. as well
as Burst Tones. Touch Tones. and Test Tones. No
counter or test equipment required to set frequency-
just dial it in. While traveli ng. usc it on your Amateur
transceive r 10 access lone operated systems. or in
your service van 10 check out your customers' re­
pealers; al so. as a piece of lest equipment 10 modulate
you r Serv ice Monitor or signal generator. It can even
operate off an internal nine volt battery. and is avai lable
for one day de livery. backed by our one year warranty.

Food for thought.



Paul, WAJOPX

New Equipment Order&Pricing
Prices are subject to change without notice or

obligation. Products are not sold for evaluation.

NO Sales Tax In Delaware! one mile off 1·95
SERVICE. USED GEAR INFO: 302-328-n28

71 Meadow Road, New Castle, Del. 19720 302-328-7728
FactoI)' Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

AEA • ALiNCO • AMERITRON • CUSHCRAFT • ICOM
• KANTRONICS • KENWOOD • MOSLEY • SANTEC

• TELEX HY·GAIN • TENTEC • YAESU. AN D MORE!

L.~I"onto~.O~~UPS5ew;ce 800-441-7008

CIRCLE 2 33 011 READER Sf-RVICE CARD

Exhib it Booth
Information:
Evelyn D. eeczeos.
W04WYR, Chairman
2780 N.W. 3rd $t.
Miami, Fl33125
Telephone:
(30') 6<2"'39

• LICENSE EXAMS
• PACKET RADIO PROGRAMS
• DX FORUM
• RCA FLORIDA SECTION LUNCHEON
• TECH TALKS
• ACTIVITIES FOR NON·HA MS

28th ANNUAL

TROPICAL HAMBOREE
ARRL HAMFEST OF THE AMERICAS

FEBRUARY 6-7,1988
DADE COUNTY YOUTH FAIR GROUNDS

Tamiaml Park, 10901 S.W. 24 Street (Coral Way), Miami, Florida

FREE PARKING 15,000 VEHICLES •
1,000 INDOOR SWAP TABLES •

300 CAMPSITES WITH FULL HOOKUPS •
200 COMMERCIA L EXHIBIT BOOTHS'

COMPUTERS & SOFTWARE •
HAMBOREE DEALER SPECIALS •

Registration: 55.00 Advance - 56.00 Door. Valid both days. (advance deadline Jan. 30th)
Swap Tables, 2 days: 516.00 each. Power: 510.00 per user.

AU swap table holders must have registrat ion ticket.
Campsites: 512.00 per day, includes water, power, sanitary hook-ups, showers.

(All RV vehicles, tent campers, vans, t railers welcome - no ground tents, please.)
Headq uarters Hotel: Miami A irport Hilton, 5101 Blue lagoon Drive .

Special Hernboree Rates: 555.00 Single or Double.
Reservation forms avai lable through Dade Rad io Club December tst.

Make checks for Registration, Swap Tables & Campsites payable to:
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135

4-Page Brochure
Available ...
December 1st
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UNCLE WAYNE'S

BOOK SHELVES
The World
Is YOU<5 $5.00
For Only

Classics From 73's Library

Yes, places you' ve never even
hea rd of! Near ly 400 DX countries
gleaned from the Awards Lists of
dozens of IARU members-more
countries than any other map
avai lable anywhere! ARRL's DX­
CC map doesn' t even come close!

73 Magazine offers readers our
giant OX Map of the World for the
absurd ly low price of on ly $5.00,
shipping and handling included .

Order now....

Code Tapes
lYe 've had so many phone ca lls from
people wan ting our fa mOils 73 code
ta pes that we 've decided to bring
them back!

- Tht .' Iagic af Hant Radio . by Jerold Swank W8HXR, begi ns with a brief histo ry of amateur radio
and Jerry ' s involvement in I t. Part 2details many of ham radio's heroic moments. Hamcom'sctose ties
with the continent of Antarctica are the subject of Part 3. In Part 4 the strange and hemoroc s sides of
ha m life get their due. And what of the future? Part 5 pee rs into the crys tal ball . Only S4.95 .

- Th , Con/,st COf//;'bov/;, . by Bill Zachary N60P. One of ha m radio's winningest co ntesters le l~ you in
on the tips and techniques of the Big Guns. You'Hlearn which duping method 10 use , find out what
equipment you'll need . and discover the secret of building a pileup. Includes separate chapters on DX
and domestic contests. $5. 95 while they last!

«Th e Giant Book fJf Electron ics Projects , by the Editors of 7) MU1(azillt', a 500-page compendium of
dynamic projec ts that incl udes something for everyone! Only $ 12.95.

Tht! Practical Handbook ofAmateur Radio f :W & Rt peal, rs , by Bill Pasternak WA6 ITF. With Mike
Morris WA61LQ Technical Advisor . Solid advice on how to usc. design , and build a ham radio
repeater. A bargain at $9.95.

-Jla51t r HandbotJ/;, of Ham Radio Cirruils , by lite Editors of 7J Mugu;)"t . A rich collection of more
than tOO practica l, un ique . tested circuits created by hams for hams. A mere $8 .95~

- Sojh<'art for Amalt"ur RadjfJ , by Joe Kasser G3ZCZ . Here ' s a treasure trove of pract ical. useful
computer prog rams and applications ideas that will prove Invaluable to any amateur radio enthusiast. A
....ealth of informal ion for S I5 .95 .

• VHF A"ttnna Handbook , edi ted by Ale\ Bal"" ich WB4RVH . a 73 Publicat ion. If you 've been
bitten by tlte ham beg , you 'll wan llO ...-hip together these antennas for lTIOSI of lhe VHF bands. Fun
Sluff for on ly S5 .95!

"Ge nes is·

5 wpm -This is the beginning ta pe, tak­
ing you th rough the 26 lett ers , 10 num­
bers and necessa ry punctuation , com­
plete with practice every step of the
way. Th e ease of learn ing gives confi­
dence even to the faint of heart.

"T hc Stfcklcr"
6 + wpm -This is the practice tape for
those who survived the 5 wpm tape,
an d it 's also the tape for the Novice and
Technician licenses . It is comprised of
one solid hour of code. Cha racters are
sent at 13 wpm and spaced at 5 wpm .
Code groups are entirely random char­
acters sent in groups of five-definitely
not memorizable!

I
Books

The Magic o f Ha m Rad io
The Contest Cookbook
The Giant Book of Elec tronic s Projec ts
The Pract ical Handbook of Amateur Radio FM Repeaters
M aste r tla ndbook of Ha m Radio Circuits
Softw are for Amateur Radio
VHF Antenn a Ha ndbook

Po stage and H a n dling 5 1.00

Code Tapes
Genesis
The St ickler
Back Breaker
Courageous

54.95
55.95

5 12 .95
59.95
58.95

515.95
55.95

56.95
56 .95
56.95
56 .95

I

I

- - - I

I

I

I

I

I

Postage and H a ndling S1 .00

55.00
Po sta ge a n d Handling S 1.00 Tota l En closed

Call ~~ _Name~~_

Plea se prin t ~

Ad d ress

Giant OX Map 01 the World

I

Cily Sta te Zip I

I 0 AE 0 M e 0 VISA 0 Che~kfMO I

I ICard /I Ex p. Dale _

I I
I OROER FORM I

Mall your order t o 73 Magazine. WGE Center, Peterborough NH 03458, Attn: Uncle Wayne.
_ _____~_' L- ----.J

"Courageous"
20 + wpm -Congrat ula tions! Okay, the
cha llenge of code is what 's gotten you
this far , so don 't quit now. Go for the
Extra class license . We send the code
faster than 20 pe r. It 's like wearing lead
weights on your feel when you ru n ;
you' ll wonde r why the examiner is
sending so slowly!

13 + wpm -Code groups agai n, at a
brisk 13 + wpm so you' ll be really at
ease when you sit down in fron t of a
steely-eyed volu nteer exami ner w ho
starts sending you plain language at on­
ly 13 per. You 'll need this extra margin
to ove rcome the sheer panic un iversa l
in most test sit uations. You 've come
thi s far, so don' t get code shy now!



NEW COM-3.

-

::rrrr·

•_ - '.:J

I

, ...
INClUOF~2"OOI{.O.I'WOIU 5499.95*
35 MHz DUAL TRACE
wide l~l.IefICY bandW1d th-opl>~1 sensltlYlty -delawcl
bW' illQ5weep-ho1(1 atl-AlTlr'OOtf-sinljle sweep TV sync
5l/llillllllilCililOll--XY orXYZ operatJOn- HF I lf IlOISe reducbon

UNSURPASSED QUAUTY • SUITABlf FOR HOBBY. SERVICE & PRODUCTION

IllCLUDlS'....-otI...... 5369.95*
20 MHz DUAL TRACE
fu,lures COII'tpOi.,1testing tin:UIt torrtslStors,capacilOfS.
dlQltal CIttUltS and diodes-TV 5Vnciiitel'-4l'9'J sensrt/V,ty-
Zuis-XY mode buill-a1~bral(ll 5X 1lofi.Z0fI1aJ~1I1f.er

IlIUM F
WEITIW. . ,u,.UM IlllI.UM

.-a. .,..••fI , TUUI CIT SIlt' NlSlTMn r. f.Q IAlIlWIITlI
ttOlI 20 MHl III axUM 5 mYI)llr d 'w lSMHl Xl MHl

_ 35 MHl III alUM lmVper d' . 5DMHl 6lI MHz

Ali i... l itlI QUlI~y U . 10:1 ..... WI prIbn.. 1nWuc1lD1/urwk:llllnullwltllllChtlIllic IflIl -f*lIl'IIlIJIuI- 1JIll' Willi""

......
1d1l1tl1N1
11DlIIllll'eacIt
unlllor
shlppln;.

_.­._.'189.95

CT-1259 DIGIT t.2GHz

PR-2 COUNTER PREAMP
The PR·2 rsIdeal fOf measuring weak SIgnals
Irom 10to 1.000 MHl • Hal 25 dbgaIn . BOC
connectors . greal lOr snifhng AF • ideal
receverI TVpreamp

PS·2AUDIO MUlTIPUER
The ps·Z,s handyforhIg hresolu'iOII audIO
resolutron measurements.mUIl, pill!S Up In
frequency . greallor PI. lonemeasuremenls
• muillpies by tO Ol 0) • 0OJ Hz resolution
&, !lulll·ln signal preamplcOl'ld1_

PS·IOB 1GHz PRESCALER
E.otencts ee ral'l9toll'OUr presentcounler10
I GHI • Zsta~ preamp . dlvNleby OXlctr­
ClBtly • super sen5dl¥e ,50 mV lyfl lcal) •
BOC connect~ • IGHI tn. I loll'llOUI •
drIves any ccenter

-
,

•••

,,',OIIl1u ltl..­PR-H.. S3l-to

54995

58995-­.-

___I._.
Ramsey Electronicshas been manulacturing eiecncnc
test gear lor ovel l0~arsand is recognized lor lab qual­
ltyprOductsat brea kthrouqhpnces. Our Irequeocy coun­
tershave featuresand capabilities 01 counters cosM g
twiceas much.

'189.95

CT-508 DIGIT 600 MHz

• ... T-.USI_ ..~r._
lO- ...._Q!ioloo
1__ .....'"

:~~~M~._ ,'.._--
Ioor ..-1110<' UUpon_.. 1SIott'GtUl... _""NbI"_.._......__,.., 2Vi
, ..ti__I-f!i_--"'..... $5.95

__0 " ......." • •'.- .,

--

~-

~-- --..----~~

-..__ ..
_ 5w--_ .......),'6_ -.J.«i-­~" SU·J

S2.95

CT-9090IGIT6ooMHz

RAMSEY 0-5100
NANDHELO DIGITAL
AUTORANGING
METER
549.95, ..­
'lUrwarr-y

5 169.95 --._-... -...,.. -t UlHz I IOtl "...,
~ ..... "...• e... 1", 'O<l ,~

• ,~ "'" ,~

• o' H, 1Hz 'O<l ,....
• a1H' ' Hz IOH' ~.

Mil IUS".
f<O<Io<ISll)Jlloar _

""""'_"'lIIO"""11_ .- Coo
_ ti ......__-
..5-'6~
.,.. $4.95--,,__U_-_...­........._.
.... 1.._ .._......--..-_..­"........m" .....~

Provides d>StMlCtl ve aud 1!)Iechorpaller
conlacl Ms beenmade andmeterreadttlg
lias slabll'led Has TOUCH-HOlD leatare
10 aHowreal!l"OS to be loOged 01 releffed
10 beforema kIng thenexI readIng Up 10
I0AMP currenIcapablii ty anda contlnulfy
lunctlonwhiCh beeps onleroOhms

VlDiD _ U TOJICon_"' 01 I V,. ,OIl.. moM" So...' $7.95
" . blo,,,,,,,,bOIo,or,I1 H Ru"'OtI!>- 1S~ •
O«elll"t<I , o6eo "9"'" 8nt"",' onthom.'.... ..,..,t Vl!-1

L11 _ XU lf............,.'_1
_till/. Uot""--­._-.....
_ ..J.ti_

"I. '" $2.95_1_.
f<_..__
..PC__•_0_01_
,*","-...­__ lMI~

_.: ..._.,_01_""_...-
UT~" $5.95

CT-70 7 DIGIT 525MHz

.aKI.lll
~~--,-,...-.-....- ....­-,....m ....c.. _
LIll.. _ .....--_..
.~

vs- ,."
$6.95

RAMSEY 0·4100
COMPACT
DIGITAL
MULTITESTER

~~~5 ~-- ~

MINI-loo COUNTER

__..m ...
' 139.95

_.._-
.oc:-..n...... K""""-, ,., LUIGI ....,,"'" KCl" 'CY-,.. 1·500 Iit\l t ......,~ ,-

a·n 211 Hl-!6ilYH.l soar. loM YH.l ,-
a.. III H1«0 MlU ...... MMItl ,-

1!6ft. 1~6IXI YH.l
a ·" 51!z«JQ IIIH, llSSTIIAII25 .... ,
CJ· IZ5 10 til-' Z>!it<l '15mo1~ MHl ,-- ~-Ql .... /!lim MHl
a ...

WITM Of·, IOl'Il«KiMHI '10" " '" 'I!1I I,lHl ..-a~T1C111 l5Om.lo600 Mtf,

CGmfJ.aC1 wed fellabol lyand atCUtacy
TINs lCDd'9ltal mv/tJleslel easily lib '"
yourplKllei \'OUcanukellanywhere It
leatures Iytl overload prOleCllon • 3
dogll LCD readoUI • recessed Inpul lac ks
• salety probes . dIOde checklunctlOn
• 200l hours batteryIIle

$5.95

__n,_--_e-C__-...,
__ 1'/1 2"11 ..
... ti .... ~w _ _..~._---­
................ 1.. '_
M , ....__ • • $22.95
rIl-1...-_I""_,,, 6.95



Number 20 on yourFeedbKk card

DEALER DIRECTORY

OHIO

, NEW YORK

T~"ose

Same Localion for ove r 38 ~ears, HAMTROSICS.
DlV, 0... TREVOSt: ELECTROSICS, 4OJ3

Rrown."me ROIld, Trevose PA 19047: (2I S)3S7­
1400.

PENNSYLVANIA

TENNESSEE

~e... York
New York City 's Large" Full Service Ham and com­
mercial Radio Store. BARRY EU;crROSICS. 512

Broadway, N~ York rooY 10012; (2 12192S-7000 .

c.I~'"

Cellln.J ()t, jo.! full-line au!hor'ized dealer for Kenwood •
ICOM. 'illCSU. Ten-TK . Info-Tech . JaplI n Radio.

AEA . CllshcTaft. Hustler. and Buncmut. NC'W lind used
equipmel'll on display and operational in our 4OOOsq,ft.

store . La~ SWL departmellf . too. L~ln:RSALA­

.\IATEL"R RADIO, 1280 Aida Drive. Rey~rr:

(CoIumbWi) O H 4J068: (6 14)866-4267.

, .NORTH CAROLINA

J llIntSlOOOIl

WCSlem N"w York's finest amateur radio dealer fea·
Nring ICOM-~AEA-Hamironiu-Asl:ron

New lind II§ed gear. \-lIF CO.\I.\IUl"iICATJO~S,

9 15 l"iorth .\lain St., Jamnt.... 11 SY 14701,

(7161664-6345.

G reensboro
9a ,m. to 7p.m . C losed Monday , lCOM our spccia lly­

Sale! & Service . F&<M ELECTROSICS, 3S20 Rock­
InK"'" ROlId, Gn-ensboro NC 270407; (919)299­

"',.

c o

MISSOURI

1.lltlt1on
Reliable hamston:: servicing New Engla nd. Full line
of Kenwood and ICOM stocked and ,., rviced . AEA.
ARRL Publication s, Anphenol . Alpha Delta , Austin,
Avanti, Alineo, Ameeo, Beneher , B&W, Cushc:raft,
Carol Cable, Daiwa, HUMkr, KLM . Kenpro, Larse n.
Rohn , RF Concepls. To1<~o H~-power , Trac Kc:yers,
Vibmpb , Well. etc . n :L-COM, INC •• 675 G~at

Road (Rt. 1191 I..illlt1on MA 01460; (6 17)486-.)400,
(3040).

sr. Louiol
Hard 10 find p" rts, su rplus electronics, standard Iioe

sems. Hams . hobb~ isf5 . induM rial profess ionats-c-Irom
nuts & bolls 10 lase r diodes ... Electronically speaking.
Gateway's got it! M·F 9-5:30 Sal . 9-5. GATEWAY
ELECTRONICS, gl23 Pajl:e Blvd., sr. Louis MO
63130; (3 14).427-6116.

IDAHO

."""'........
KenW<lOd. lCOM, Ten-TK. Mon.-Fri . 9a.m.~.rn . ,

Sat . 'h.m.-5p .rn. -rvr RADIO SALES. 4124 W est

Brollch'-lIY. Robblmdalo. MS 5504l.2 (MPLSIST.
PALL); Toll FIft (800lJl8-OLQJ, In MS (6121535­

505G.

MINSESOTA

f~~=_~1

_M
R05lI WB7BYZ has lbc largest 5IOCk of amaleUr gear in
rbe lmennountain We<otlnd the bnl prices. Can mo: for
iii )'<X1r ham~. ROSS D1STRIBIlTI:'oiG. 7lI S.

State, Pnst..... 1D 83263: (208~2-0830 .

I MASSACHUSETTS

DELAWARE

COLORADO

CALIFORNIA

New ClI.'ille
Faclory aUlhorized dealer! Yltesu. ICOM. Ten-Tee.

KDK. Kenwood . AEA , Kanrronics, Santee . Fuilline of
accessone• . No "" Ies tax in Delaware. One mile orf
1-9S. UF.I.AWARE AMATEUR SUPPLY. 71 Melld­
ow Road. New C llSlle DE 19720; (302)328-7728.

()...~
Hanl 10 find plrf5 , surplll$ electronics. SWIdIrd hne

items. Harm. hobbyist! . ittdu!lrial profeWonals-from
nuts & boilS 10 Wer diode! ...B«tronicllly speaking .
Glteway 's JOl it! M·F 9-S :JO Sat . 9-5. G ATEWAY
t:U;C1ll0:\ICS, 5115 :\.F~ BI"d. '32, Denvn­

CO 8Oll l ; (J03)4S8-S444.

San Jose
Bay Area '! newest amateu r radio slore . New & used
alJlllteur radio sales & "'rviee. We feetuee Kenwood .
lCOM. Azden . 'iaesu. Ten-TK . Samcc & IJIlIn~ more .
SHAVER RADIO. I~C., I 77SA S. .....11'OC'he!.tn­

Blvd•• ClIm~1 C A 95008: (4081370-6665.

San Diego
Hanl to fird p"rf5, surplus electronics, standard line
items . Hams, hobby isf5, industrial profc:uional! - from

nUl' & bol15 to jeser diodcs ... Eleetroni<:ally speaking.
Gateway·! gOl it! M·F 9-5:30 Sat. 9-5. GATEWAY

..:U :CTRONICS, 46J3 Convoy sr., San Dieau
CA 921 II ; (6 191279-6802.

.......
New HAM stOfe open lind ready to make • DEAl.
We carry all lines. ~ip UPS, lind are open Sun.1ly .
A-TECH Eu:.crR.O~lCS. lOll Hollywco:l ...... y.
BUJ"bMk CA 91505; (818)845-9203.

I

I J

Miami
CISI Marooni. Inc. Pre-owned c:unmunications equip­

ment . We do repairs .C ASA MARCOl"iI , ISC •• 7 189
SW Il:h SInd. Miami st. ll l44; (J05)26 1 U U ;
(JOSI2U UU.

ITEXAS

""'...
In Dalw since 1960. We feature Kenwood . ICOM.

Yaesu . AEA . Buncmut. Robn. ImIteur publiafions.
and. fuli lioe of lItteSSOf"ie! . FlICtory authorized Ken·
....O<XI Serv~ Center . ELECTROSIC Ct:~T":R.

ISC •• 2809 g css Ave•• DaI... T X 7S20 I; (214)526­

2023 .

Memphis
M·F 9-5: Sal 9-12; KenwO<Xl . ICOM. Ten-Tee,
CuWTllfi . Hy-Gain. HUSlI"r, Lan;cn . AEA , MiTllge .
AO"A(ritron . ec. M..:fI.I PHIS AMATEUR tUX·
TRO:\ICS, 1465 Wdls Stilt..... Road . Memphis T:Ii
3810&; C lIn Toll Free: (800)2JlI-6168.

H_M
Hanl 10 find pan s. surplus electronics, standard line
items. Ham. , hobbyists, industrial professionals-from
nuts & boll. 1o la,.,r diodes...Electroni<:ally speaking.
Galewa~ ' s got it! M-F 9-5:30 Sat, 9-S.GAT t:WAY
EUx..'l'RONICS.I064S Rkhmond Ave. #100 , Hous­
ton T X 77042 ; (7lJ)978-657S.

'"

Lyndhunt
Finally a ham SIOR' in NJ . Localed 110 mile south of RI. 3.

Mon.-Wed. I I :30-7:30. Thunda~ II :30-9, Frida~

1l :3(}.-7:30. and Saturday 9-3. Visa/MC. ABARIS

SYSTEMS, 276 Orientlll Place, Lyndhurst NJ
07071 ; (201)939-OOIS.

NEW IIAMPSHIRE

.,.,..,
Sening rbe ham community with new ar.1 used equip­
ment. We WJt;k lind loCTVice rnosI IJIlIjor Ii,-: AEA ,
Asl:ron. B&W. C..wrafl . Encomm. Hy-Gain, Husder ,
ICOM, Kenwood , KLM, Lanen, Mi~. Madey;
t-.x>b, roc,," . cable lind conncc:ton. Busi~ hours
MOlI .-Sat. I(}'-5 . Thundly 1(}.-7. 00sed Sun.lHoIidlIys.
R}VENDELL ELEC1ll0SICS. 8 LondondrrTy

Road. Derry roo"H OJOJ8; (6OJl4J4-5J7I.

/ ' t!

1

I

HAWAII

FLORIDA
•

Wllmi"Klon
Dellwan:: ' , friendliest ham store. Also Shortwave sup­
plies . AMATEUR &< ADVASCED C O .\lMV NICA­

'noxs. 3208 Conn>rd. Pike. WilmiQJlon DE 19l1I03;
lJ(2)47J..:n57.

Honolulu
Kenwood . ICO M. Y""su, Hy..(jain, ClIsherafl. AEA,
KLM, Tri-EX Tow" "" Fluke , Belden. Astmn. E!\: .
1I0NOLUl.U t-:U:CTROSICS. 819 Kft'llumolu
St t'f'ft, lIooolulu HI 96814; (lIOll)949-5564.

I

DEALERS
Your con'p"ny name and messag" can oontlin up to 25 words for as hnle as S199 yearly (pn::plid). or SSO for three monlhs
(prepa id). No mo:miOll of mail~ r bu.ineu pennined , Di~CJr)' text and p"ymerM must reach u. 60 days in advance of

publication. For eumple. ad""" ising for the April ' gg issue must be: in OU r hinds by febNa, y 1st. Mail 10 73 Amateur
RaJIO. Hope Currier. WOE Cemer. Pl:terborough. NH 034S8 .

Southwest HOWilon

Full line of Equipmenl and Acceeones. in-hou.e ser­
vice. Teus #I T" n Tec Dealer! MISSION CO.\I MU·
NICATIO S S. 11903 Alief-ClodilW, Suitt SOO. H_
Ion TX 77082; 17I3)87J.77604.
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Great Ideas From Our Readers

Many readers will recognize the revival of th is regular feature ,
which has been absem from the pages of 73 10r several years. We
welcome brief contributions of circuits, If your idea is published,
you will receive a free subscription or a renewal. Clearly indicate
that your submission is lor this column and not a manuscript for
an article.-Ed.

C,RCU,TS

Example, prefix _ 123

3. Data valid indicator as shown,
LED driver is 74L04 or MPSA 13
darlington with 30k base resistor.

4. Output buffers: The CD4099
will drive 2 74LXX or I 74LSXX
chip. Sink or source about 0,8 mao
74LS04 or darlington transistors
can be used to drive small relays
or solid state relays.

- Darryl Rowles N1AAQ
Auburn ME 04210

1 CD4028
1 33k V. w
2 14 pin ww socket
1 CD4017
1 2.2 uF
1 16 pin dip header
1 74LS54 I 74L54
2 0.01 uF
1 SSI202P
1 3.579 mHz crystal
1 l N9141 1N4148diode

OPTIONS:

t. A CD4514 can be substituted
for the CD4028 so that any of
six te en touch-tone can be in­
cluded in the prefix. Note: touch­
tone 0 = binary A and T.T. 0
= binary O.

2. For a four-<Jigit prefix use pin
12 of 74LS54 for strapping 4th
digit, connect p in 13 to pin 10
(s tep 4) of 4 10 7 and connect
pin 4 (step 5) of 4017 to p in 13
of4093.

The co des
come out a
l ittle weird .
but how much
can you expect
6 ch ips to do?

be ready for the next function.
There is enough propagation de­
lay so that the 4099 will do its job
before the reset occurs. Should a
false tone initiate a sequence or
an operator abort a control func­
tion, the sequencer will reset after
the window time.

FUNCTION:

se Reset
o 123 1 1230
1 1233 123 2
2 1235 1234
3 1237 1236
4 1239 1238
5 123- 1230
6 123A 1231
7 123C 1238

CONSTRUCTION:

The controller is easily built
with wire wrap construction on
less than four square inches of
board. A ll passive components
can be mounted on a single dIp
header.

PARTS LIST;

1 CD4093
1 10 meg V. w
1 18 pin ww socket
1 CD4099
1 2.2 meg V. w
4 16 pin ww socket

Number 21 on your Feedback card

will remain on the buss for at
least 4Oms.

This process will continue until
the prefix is properly entered or
the window timer times out. On
step four of the sequence, pin 13
of the 4093 witf enabfe and the
binary data of the last digit will
form an address and data bit on
the input to the 4099 addressabte
latch. The LS8 of the data will de­
termine if the addressed latch will
be set or reset. When the last tone
is released the one-shot C3-R3
will enable Pin 12 0f the 4093 and
tell the 4099 to read its inputs,
thus setting orresetting the appro­
priate latch. This last digit is al­
ways determined to be bad and
will reset the sequencer so it will

LOW COST
REPEATER CONTROLLER

Like most hams, we are cheap.
This controller can be built for
less than $30. It has only 6
chips excluding the output buffer/
driver. B passive components,
and 8 latched outputs. It will
automatica lly reset its sequence
should a wrong digit be received
or an entry window timer elapse.

The decoder for the controller
is a SSI202P chip available
from Radio Shack for $12.95. It
has a binary ouput and all audio
fil tering and processing is done
in ternally , Other parts of the
controller include a sequencer,
a d igi t compara tor, a quad
NANOgate with Schmitt inputs
and an addressable latch.

PREFIX SELECTION:

The " 1st, ena. 3rd " inputs of
the 74LS54 are hard-wired to the
appropriate outputs of the 4028
decoder,

OPERATION :

A small audio signat enters
the touch-tone chip on p in 9.
Shoutd the decoder dete rmine
that the audio is a valid touch
tone, it will put the binary equi­
valent on the output bus . Pins
1, 18,17, 16 then pull data valid
high. The binary data will be
converted to one of ten with the
4028 chip. The da ta valid will
appear on the clock input of the
4017 sequencer Chip. Its " zero"
output (idle state) will go inactive
(low)starting the 4 second window
timer (R I, el). The "one" output
of the sequencer will activate,
enabling the firs t digit comparator
(74LS54). Pin 6 will ShOw the
results of the comparison, low =
match, high = no match. When
the tone stops, data vsua will go
low and a pulse generated by
one shot R3,C3 will allow the
sequencer to be reset in the event
of a bad digit. The binary data
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Figure 1. Low cost repeater controller.
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ABOVE AND BEYOND

Pete Putman KT28
3353 Fieldstone Dr,

Doylestown PA 18901

WILD, WONDERFUL 6 METERS

We're well on our way into
sunspot cycle 1/22! Only time will
tell how intense its effects will be,
and we can only speculate on the
possibilities for OX on 50 MHz.
Some amateurs are already look­
ing into their crystal ba lls and
making some very interesting pre­
dictions based on events ob­
served during the 1987 Es sea­
son.

M i d-Atlantic VH F Co n fe r ­
ence: One dire prediction is that
50.110 MHz-the calling frequen­
cy for 6 meters-witt become a
virtual Tower of Babel during the
long-haul F2 openings to Europe,
Japan , and Africa that are most
certain to occur in the next few
years. As in the past, voices are
calling out for a designated OX
window somewhere in the range
of 50.080 to 50.200 MHz. And
these "seers" have a point, as
many countries not heard from be­
fore are exercising newly-won
privileges on the band , Such
countries include Great Britain ,
Norway, and perhaps even Hol­
land.

With this in mind, I sat in as a
guest panelist and represented 73
at the recent Mid-Atlantic VHF
Conference, sponsored by the Mt.
Airy VHF Rad io Club . Also
present were Joe Reisert Wl JR of
Ham Radio, Steve Katz WB2WIK
of CQ Magazine, and Bill Tynan
W3XO of QST. The topic? A pro­
posal for a 6-meter OX window.
The moderator was Rick Connor
WB2NPE, long an active VHFer
and conversant about 6 meters.
Herb Spoonts W3IWU , a long­
time veteran on 6, also sat on the
panel.

Over 150 persons attended this
conference, and most made it a
point to sit in on this panel. A vert ­
ety of comments were heard, and
it should come as no surprise that
no consensus of any kind was
reached! The entire point of this
panel was to stimulate the discus­
sion necessary to make an intelli­
gent decision whether or not to
have such a calling frequency,
and where to have it.

For those readers not familiar
with 6m, conditions of enhanced

VHF and UHF Operation

long-haul F2 propagation can be
so intense that a mere 3 Watts and
a whip antenna will get you across
the USA and even into some other
countries. But you might have a
real hard time working a compara­
tively weak station from, say ,
Wales, jf a local station is running
over 1 kW nearby and desensing
your receiver. Witness the week­
end of the 1987 June VHF QSO
Party, when hundreds of 6-meter
stations in the USA ran high pow­
er congregated around 50. 110
MHz. Stations from as far away as
the 5th call area were being heard
loud and clear in Great Britain and
Portugal, but not vice-versa! Many
stateside operators lost out on
good OX and rare grid squares.

Power restrictions placed on
many European operators com­
pounds the problem. Great Britain
stations are limited to a maximum
of 100 Watts ERP-equivalent to
running 20 Walts into a 7-dB an­
tenna . Not much to work with, yet
some operators in both Canada
and the US have managed to work
hundreds of these low-power sta­
tions.

OX Window?

According to my notes, the ma­
jority at the meeting favored a OX
window of some sort. How to im­
plement it was another story alto­
gether! Many comments hinged
on the increased use of CW and
the establishment of a CW seg­
ment between 50.080 and 50.100
MHz, with US and Canadian sta­
tions calling outside this window
and working split. Other amateurs
suggested setting aside the entire
segment from 50.100-50.125 for
OX, with a gentlemen's agree­
ment enforcing the window-es­
pecially during contests.

Most amateurs present felt that
the problem existed only during
contest periods, and specifically
during the June event. They ten
that OX and stateside stations
would figure out a way to find a
clear frequency if they wanted to
contact badly enough. The prob­
lem is at its worst during a contest,
yet that is precisely the time when
you might have the best chance to
work the most OX stations. The
activity level draws out the OX,es­
pecially when conditions are fa­
vorable.

The point was ra ised that
Japanese stauons raised from the

West Coast often use CW for their
contacts, owing to the relatively
weak signals and strong regional
accents, The JA1UT operation to
mainland Chi na recently used
split-frequency operation with a
great deaf of success. Another
problem raised is that many OX­
pedit ions are severely limited to
the frequencies that can be used
on 6 meters. Only in some cases
do frequencies fall within the pro­
posed window of 50.10Q.-.50.125.
In others, the only place to go is
above 53 MHz, which may be
higher than the MUF during an
openrnqr

Conference Outcome

Icounted over40 separate com­
ments on th is proposal, and the
responses ran the gamut. These
are the ccnsenses. however, in
brief:
- There is a real need for a OX
window, protected from US and
Canadian stations.
- Persons making contacts on
50.110 MHz should promptly QSY
to another part of the band. This
would likely involve split-frequen­
cy operation, similar to that in use
on 160m, and also common to 40­
meter operation during contests.

A few well-versed six-meter op­
erators dissented, saying that a
window would close out too many
operators. All present, however,
felt that hams can enforce a win­
dow. Amateurs also asked just
what is OX on 6 meters. They
pointed out that stations in Florida
and the Gulf Coast can work into
the Caribbean without much diffi­
culty, but those same stations
would be a real DX find for sta­
tions in the northeast, midwest,
and west!

The issue also came up at the
Central States Conference, and I
expect there'll be a lot more dis­
cussion over the next year or so.
I'll try to keep you informed of oth­
ers' opinions, but be advised that
all of this is probably building up to
a request to the ARRLContest Ad­
visory Committee (CAG) to create
a OX window for their 3 major con­
tests in January, June and Sep­
tember. As a member of the CQ
VHF WPX Committee, I think that
a similar rule will be adopted in the
near future, based on feedback
from participants this past July.

My own opinion? Quite simply:
A OX window is an excellent idea
during contests, when the band is
loaded with stations running lots
or power, all parked on or around
50.110 MHz. I don't think it's nee­
essary at any other time since op­
era ting skill should e na bl e

stateside and OX stations to find
each other. If OX stations were
allowed to run the power that we
are, no window would be needed
at all.

More New Products

I recently spoke with two very
active amateurs during the Hama­
rama and Conference. One was
Bill Olsen W3HQT who runs Down
East Microwave in Troy, Maine.
Bill has manufactured a line of
loop yagis for several years, and
can get you set up on 903, 1296 or
2304 MHz in a hurry! Bill also de­
signs and builds solid-state gain
blocks for these bands, with cur­
rent production models available
to run 16 or 32 Watts on 1296
MHz.

Bill also carries the LMW line of
transverter kits from England.
These kits are based on building
blocks, such as transmit and re­
ceive mixers, local oscillator (LO)
boards, and RXfTX gain stages. I
decided to take the plunge and
get on 2304 with the LMW kit and
housing. It consists of the LMW
Universal Local Oscillator (which I
found is almost impossible to
screw up when finished). a Trans­
mit Mixer with 500-mW output, re­
ceive mixer, GaAsFET preamplifi­
er, and 144-MHz i-f amplifier. In
addition, you'll need 13.8 VDC to
make it all WOrk, and an enclosure
to put it all in.

I hope to have this unit up and
r unning b y the J anuary
Sweepstakes. There are at least
six other amateurs in my area ac­
tive on 13cm. Wiring is fairly criti­
cal at this frequency, and SMA
connectors are the choice, except
at the antenna, where a Type N is
employed. LMW also makes
these units assembled in a neat
little package with a power meter
and sequencer for 1296 and 2304.
Prices run into the $500 range for
a 6-Watt unit on 1296 and 2 Watts
on 2304. I've been assured by Bill
that 903 models are forthcoming.
Send for the catalog at Down East
Microwave, Box 2310 RR 1/1, Troy
ME 04987 (207/948~374 1).

Another member of Ihe Mt. Airy
Club is Dave Mascaro WA3JUF
who operates a business called
Frontier Microwave. Dave is an
accomplished AF designer and a
true PackRat, and has come out
with a line of microwave amplifiers
for 903, 1296, 2304 and even
3456 MHz. These are available in
both Class C and Class A (linear)
models, with the Class C types
typically having more gain. Most
of his amplifiers require 24-28
VOC (no problem there) lor Class
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'T here is a real need
for a OX window, protected

from US and
Canadian stations. "

C operation, while the linear types
will typically need both 26 and -5
VDC supplies, the latter used for
bias.

All of Dave's designs function in
the grounded-base mode and the
-5 volt supply is used for emitter
bias (similar 10 cathode bias on a
7289/3CX1 00). Dave suggests us­
ing a 6-volt qet-ceu as the bias
supp ly and has done so many
times while portable. None of
these designs are switchable­
you must devise some sort of an­
tenna switching and input switch­
ing scheme. Typically you'd drive
the output of your 23cm or t acm
mixer di rectly into the amplifier
and use one SPOT relay at the
antenna to select the amplifier or
receiver. Such a relay should use
low-loss connectors and be in­
tended for microwave applica­
tions.Type N or SMA types should
work, but be careful in your selec­
tion. Dow Key Type-60 relays
aren't always 50 Ohms at 1296,
and look out at 2304!

Dave also makes switched 30­
Watt amplifiers for 144 and 220
MHz, both of which have pream­
plifier options available. I' ve seen
examples of the 1296 and 2304
amplifiers and the workmanship is
excellent. They are availabl e in

power ranges from 10 mW to 30
Walls on 23 em. and from 10 mW
to 20 Watts on 13 cm. If you are
looking for intermediate stages or
a medium-power so lid-sta te
"brick" for the microwave bands,
drop Dave a line at Frontier Mi­
crowave, ADl Box 467, Ottsville
PA 18942 (or call in the evenings
at 215/795-2648).

I've also gollen a product an­
nouncement from Hi-Spec of
Jupiter, Florida, which mentions
their new line of cavity assemblies
for 2304 MHz. Two designs are
offered: The first, Model 13G1, ac­
commodates a single 7289, run­
ning from 25-50 Watts at about
10- 13dB gain. The Model 13G2
will take two tubes, and runs from
50 to 100 Watts in a 6- 13dB con­
figuration, depending on bias. I
assume these are just cavity as­
semblies and you will need to
make up a power supply, a bias

supply and come up with a blower.
Contact Hi-Spec at PO Box 387,
Jupiter Fl33468 (3051746-5031).

New Year's Resolutions

I'll close this month by planting
a few seeds for 1988. Call them
New Year's resolutions if you will ,
but give these ideas some
thought:

(1) Try to run at least one major
contest if you've never done it be­
fore-just to see what you can
work when the bands are hop­
ping.
(2) Try to build at least one item for
your VHF/UHF station, whether it
be a preamp, sequencer, amplifi­
er, antenna array, or power sup­
ply , Keep those hands busy!
(3) Pick up a copy of one of the
proceedings from the many VHF/
UHF conferences held around fhe
country, such as Central States or
Mid Atlantic. Read it. See if some-

thing doesn't jog your interest or
prompt you to write a letter (or bet­
ter yet an arttcref about that topic .
The ARRL is publishing most of
these proceedings and the price is
reasonable-about $10 each .
(4) Get involved with other VHFI
UHF enthusiasts in your area.
Why not start up a club if one
doesn 't already exist? I know of at
least two major organizations that
came into being in 1987 (North
Texas Microwave Society and
Midwest VHF Society) as a result
of interested hams getting togeth­
er and trading ideas.
(5) If you've used some piece of
VHF or UHF equipment reviewed
or advertised in this magazine and
have strong opinions about it ,
write me! I want to hear them.
(6) Use the many propagation
beacons that someone has spent
considerable expense to get on
the air. They're your 24-hour sen­
try, watching for that elusive 2m
opening that might bring
VUCC .. a new state on
1296 . . .OX on six meters.

With that last sentence, we'VE
come full circle. I'll be looking for
many 01 you during the January
VHF Sweepstakes. Good luck,
best OX, and see you next month.
Above and Beyond!fJJ

'il

MICROPOWER-2 PC-lOO SERIES
PACKET CONTROLLER SINGLE AND DUAL PORT

A VERY LOW POWER TNC-2 CLONE, PACKET CONTROLLERS ON A

PERFECT FOR PORTABLE OR SOLAR POWERED PC PLUG-IN CARD

OPERATION. • DOES AX.2S AND TCPj lP WITHOUT AN
EXTERNAL TNC OR INTERFACE

• ONLY 40 MA AT 9-13 VOLTS DC

- POWERFUL SOFTWARE PROVIDED ON PC
• SMALL AND LIGHTWEIGHT (S'x7"xPja' - 22 oz.) COMPATIBLE DISKETIE

- HARDWARE HDLC, BATIERY BACKED 32K RAM - SWITCHABLE FOR EITHER HF OR VHF TONES

- QUALITY EXTRUDED ALUMINUM CABINET WITH • HARDWARE HDLC, IC MODEMS
BAKED WRINKLE FINISH

• CONNECTS DIRECTLY TO RADIO
- SUPPORTS BOTH RS-232 AND TIL COMPUTERS NO EXTERNAL INTERFACE NEEDED

- USES TNC-2 EPROMS - INCLUDING NETJROM • PROVISION FOR EXTERNAL HIGH SPEED
FIRMWARE VERSION 1.1 .5 PROVIDED MODEM

ASSEMBLED AND TESTED PC·110 SINGLE PORT $169.95
ONLY $179.95 PC·120 DUAL PORT $199.95

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.

TOLL FREE ~ [til] a TeCHNICAL INFORMATION
7 co AM . 11 PM EASTERN

(ORDERS ONLY) (PAC.C1uuI, 3652 West Cypress s«, Tampa, FL 33607) (813) 874-2980800-223-3511
EXCEPT FLORIDA TELEX: 65Q.288-1526 Mel

FLOAIDA ADDRESSES ADO 5%. $3.00 SHIPPING/HANDLING PER ORDER. FAX: (613) 672-8696

CIRCLE 152 ON AEIlOER SERVICE CARD
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activi ty on 220MHz, ICOM now
has a 220MHz repeater available,
the RP-2210, With frequency
cover age from 216·236 MHz,
selectab le CTCSS/Carrier
squelch operating system, and 25
watts RF output power, DTMF
control and continuous duty cycle ,
The RP·221 0 is a great way to get
out of the mainstream activity .
Suggested price is $1500.

This mini-sized speaker mic is
big on audio . .. the HM-46 for top
panel connection on the IC-2AT,
IC-02AT, IC-3AT, IC-03AT, IC­
4AT and IC-04AT and the HM-46L
right angle connection speaker
mlc for the Micro series. Both the
HM-46 and HM-46L have a swivel
clip on the back to easily clip on
your lapel or collar. Suggested
price is $30.

For information on all of these
ICOM products, contacl /COM
America, Inc., 2380-116 Ave.
NE. , Bellevue WA 98009 (206/
454-8155).

CONTACT EAST

Contact East's latest catalog
contains many new and innova­
tive items for service engineers,
manufacturing engineers, techni­
cians, and electronic hobbyists. A
full section of test instruments; the
latest in static and contamination
protection; inspection aids; data
and telecommunication equip­
ment; electronic adhesives; sol­
dering supplies; Contact East's
exclusive line of tool kits and an
extensive section devoted to pre­
cision hand tools are just some
of the products featured in this
issue.

To receive your free tuu-cotor
copy, plus a complementary
year's subscription, wrife to Con­
tact East, P.O. Box 786, North
Andover MA 01845; 617-682­
2000. Or circle Reader Service
Card #207.

Free Catalogs.

NEWS FROM ICOM

The UX-14 Converter enables
you to adapt a CI-IV system to a
CI-V system . This allows the
transceiver to be computer con­
trolled, or for satell ite operations
using the CT-16 Satelli te Interface
Unit. The fo llowing radios are
equipped with a CI-IV port and can
be converted for CI-V use with the
UX-14: IC-R71A, IC-271A, IC­
271H, IC-471A, IC-471 H, IC-751,
IC-751 A and IC-1271A. Suggest­
ed price is $73.

To complement the growing

SIMPSON ELECTRONICS

A new a-pace. z-color catalog
featuring low-cost test equipment
was released by Ihe Mercer Elec­
tronics Division of Simpson Elec­
tronic Company.

The catalog features the com­
pany's full line of products, includ­
ing its recently announced new
multifunction frequency counters
and 2 MHz sweeprtunction gener­
ator. Other products featured in­
elude 3'/2 and 41/2 digit hand-held
DMMs; a vclt-Ohrn-Amrneter: a
high accuracy, full range capaci­
tance tester; and a variety of other
digital inst ruments and probes.

The product line is carried in
stock at electrical and electronic
distribu tors nationwide.

This catalog is available at no
charge Irom your electronic dis­
tributor or by contacting Mercer
Electronics, 859 Dundee Avenue,
Elgin IL 60120-3090 (312/697­
2260) or circle Reader Service
Card#206.

CATAlOGS...CATAlOGS

ICOM's UX-14 Converter.

from the connector. It does this
through a specially designed
strain relief.

The K2RAG Balun covers the
frequency range ofrom 1.8 to 32
MHz, is made of rugged ABS plas­
tic and includes all stainless steel
fittings. It hand les 2KW PEP
transmitting power. There are two
models available. Also included
as standard features are static
protection, center fe d support
hanger and low weight . K2RAG
Baluns are also available as part
of fully-assembled dipoles and
end-fed antennas lor each of the
popular HF bands. K2RAG anten­
nas are precut for the CW portion
of the band and are also marked
for the phone portion.

For more information write to
Antenna Systems Inc. , 14465 SW
Haze/hill Drive. Tigard OR 97224
(5031684·5350) or circle Reader
Service Card #213.

NEW PRODUCTS

The VisiTel from Mitsubishi's Visual Telecom Division. (2 photos)

MITSUBISHt

Antenna balun from Antennf>
Systems.

ANTENNA SYS TEMS

Antenna Systems has intro­
d uced a new antenna b alun
which includes a feature not found
on any other balun . This feature is
called Antenna Feedline Protec­
torcoptrt. Antenna Feedline Pro­
teclor© prevents your coaxial ca­
ble from break ing off your
antenna by removing the strain

Compiled by Rebecca Niemela

Mitsubishi and its Visual Telecom Division announced the
introduction of the Mitsubishi vrerrer' Visual Telephone Dis­
play, the first still-frame visual telephone specifically designed
lor home use.

The practical and affordable ($399 suggested retai l price) viet­
Tel puts exciting new picture phone technology within the reach
of the average consumer. The unit features a built-in video cam­
era and a 4,5 inch (diagonally measured) monitor, enabling the
user to send and receive freezer-frame black and white " video
snapshots" over standard telephone lines.

The VisiTel works in tandem with any home te lephone
equipped with a modular phone plug. As easy 10 install as an
answering machine, the unit plugs lnto a regular AC outlet and
home phone jack, and requires no special wiring or phone line.

For more information con/act Mitsubishi Visual Telecom Divi­
sion, 3350 Scoff Blvd, Bldg. 49, Santa Clara CA 95054 (408197().
9555). Or circle Reader Service Card #201 .
• "vrsrret" is a trademark of Mitsubishi Visual Telecom Division.
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Tips from the exoen on
boosting the performance
of your rad io equipmenr.

"'7) __' 4 1 0

By Bob Grove
WA4P"Q

[XPEATQ

CIRCLE 16 9 ON RU DER SERViCE C"'RD

THE EXPERT'S EDGE
-- HELP AT LAST FOR ----­

Compu tenzing Radios;
FII,e, Ope",>on.lnSlan, os. .. and ",.,M Corlll'"

Conles ting:
Fllle, OSO·s. In'''lI,a'ed T""",,..', 1f'<I R.oII'b
OQI"hon

Digita l O peralo rs :
~"""" to Eo l"

_ io.
_IS""O
18....0 IS·/11

1s--t11

The Grove ANT-8 is a fully-adfusteble.
professional whip antenna made of
chrome -plated brass and equipped
with a standard BNC base to fi t most
hand-held rad ios. Length is extend­
able from 7 10 46 inches. Rep lace that
ineff ic ient " rubber du ckie" with the
ANT·8 and STAND BACK!

.I O nly ' 12',1,.. plus $1.50 UPS Shlppm~ (US}

~ Grove Enterprises
140 Dog Branch Road Brasstown. N.C. 28902
(704)837-9200or(MC. Visa &COD only) 1-800-438-81 55

CONNECTORS-MADE IN USA
Nf120 Tp N plug IOf Bo"'" 9913 ...._.__SJ.""
N£123 T)'PI N J-:If IOf B 1,,",,1 W 13._ . . ...""
~ al-..J UHF plug 101 RG8;2'.1._ .._._._ a!I
Pt:r.JfIAM ~IOI Pl2~ __.._ ._.._. .8liI
~rs Pl2!i11 ,.....~ pJeted _ ' .50
Pl2S8JW A"P'*tOI "",.... -..- ('-'-1)... .__.._ .. 1....,
UG'~111l te<Juc. IOf RG58;5e ( II: c ")1 .22
(,G2IDS N plug lOt FlG8,213,214 SWet ._ .135
l.G81f1 N J-:If It> Pl2!i11 edftpIw, feobI .._ .._ 11. -'0

loG l4M S02351 It> N plug ...-. /ltotOfI 11. -'0
(,G2~ S02351 to EJNC plug~ MP'*IOf._.1211
S023li'uV UHF c ' .m trt~ooI_.'"

GROUND STRAP-GROUND WIRE
GS:M ¥" fit'rt-.1 00fJI* lQId .30;11'
GS12 1/7 fit'rt-.1~ lQId .40;11'
GS20D 1-1/7 ,..,., fit'rt-.1~ lQId 2.00;11'
HW08 II!lge .... I ltd .,.>t»d .~

AW14 I • • • >t»d~ CCS _ . 1.?;1t

MODEL
SQ·l00f

SolI2U 5...-

SYNTHESIZED

SIGNAL GENERATOR

MAOE IN
"M

COAXIAL CABLES (P« .,
1180 BELDEN 99 ' 3 -r '- lola ::::::-:-::: __ . 44
110'2 RG4'tJ~ VriekI '- lola *-" "11'_ ..12
1110 RG& ~ VriekI (.... ~ . I"
"30 RG21¥J ~ #rieId mil IpIC NCV 1tt 3fJ
"40 RG214ft/ dbI __ UIkl mil 1pIC.. 1."-'
11()!; RG I428,.t/ dbI __ eh/I;( ,..... .. • 1.-'0
1310 RG211,.t/ -'0 om. 5000 _ dbI UIkl .M
14-'0 RGn4ft/ -'0 om. . tor od mIIlpIC .'4
ROTOR CABLE-B CONDUCTOR
SCI822 2-18ga rrd &-22gI
SC '1I2'O 2-18g1 rrd 5-0i"0gw

HARDUNE 50 OHM
(M'2 '/7~ BJe:k .M:Ioot _ __._. 8liI;1l'
FtC '2 '/7 Cabl . " ... COfr. COI'I* bI/f 1d __ ' .58;11
FlC78 1ft!' Cal: I ,_ COfr.~ bI/f 1d _._ ,U I2;1l'
NM12CC N c<n't '/7 COfr OOPPW nV' _ _...._..2.100
NM1BCC N c<n't 1ft!' COfr ot1PI* nV' __54.00

Tip: To incre ase the range o f
yo ur hand -held scanne r o r trans­
ceive r, co n ned a G rove AN T·8
e xtendable whip antenna, eq u ip­
ped with stand ard BNC base.

NEMAL ELECTRONICS, INC. tUW NE 14lh Ave. N. Miami, FL ]JUt
(JOS) 89)-3924 Telex " 75377 24hr FAX (JOS)89S-8t78

Boost the Range of Hand-Helds
Today's hand-held VHF/ UHF

scanners and handie-ta tkles from
Bearca t. Rege ncy, Cobra, and
Rad io Shack, ICO M , Yaesu, and
Kenwood have excellent seostiv­
ity and ta lk power, but thei r
range is reduced by their sho rt
fle x ante nnas.

• Co¥ers 100 MHz 10 199999 MHZ in 1 ~Hl $1ep$ wiln
lhumbwtleel dial . Ae<:uracy . 1_ 1 pa" per 10 mil·
1100.1 .11 freq l,le<lCin. Intern.1 FM edjutleble from
010 100 kHz a l a 1 kHz rele . Exlern. 1 fM in pu ' ec­
ceptt lones o<....,;ce . Spurs end noise.1....I 80dB
below eerrief • Oulpul edju, teble I,om So500 mV a t
500fImI . ()pefll.., on 12 Vdc 0 YJ Amp . ... . . il. bIe
fOf Immediale defivefy • $0&29.95 deli...red • A(I(k)n
_"Oriet •••ileble 10 ed end I.eq tinge, edcf inli·
n ite resolution, AM . end • pteeision 120 liB .11.nu.
IOf . Cell Of wrile IOf dellils · Phone in ~f~ es
lesl 000 shipment.

19&-23 Jemaiee A..... Hol lis. NY '1m
PI'tonI: (7 1 81~2no Mon.·Th,q.

Call NEMAL lor tornpuler ('able, CATV ('aMe, Flal table, semi·rigid table, fekpho.w ('able,
crimping fDOls, D.sub ronnedors, beal shrink. table lies, high ,"olt. ro nnedon,

CIRCLE 50 OflrR£.UI£R somer CAIIO
73 Amateur Radio • January, 1988 65

NEMAL ELECTRONICS
"'Complete Cable Assembly fadlit les MIWTD-45208
"'Commerdal A«ounis ..ejeeme- Quant ity prking • Same day shipping mo~ orders
' radory authoriz~ d i~ribulor for Alpha, Amphenol, Beldea, Kings, Times fiber

VANGUARD LABS

_____...;~;;;;';.~1!1 ON READER SERVICE C...RO

Utl-00 ppeL
SZ1100ppd.
U,LOOppd.
M ' .50ppd,

SAVE
TIME
and

MONEY
with
THE

HAZER

'"

Ii
,,,,",

Bring things down for
safety and convenience.

CIRClE 2 • • ON READER SERVICE C"'RD

" I learned all 01 my code and theory while
driving to and from work , it was easy."

tIj'OU cion ', "- 1_ to fUll IlOO!<S & U1~e flOIes ¥l
llclme Iof t ile l'-Y eIM'l'lS Of spenll hours COPJ'Ing COlle
IIfxtlce j'OU ~ IMIlI them by sompIy Ilst~ a1 j'OUr
leISure VOOJ" IMrn flOI Oflty!lle eQCt questoons II'lG
¥lS_S Oflj'OUr Inl llu1llle 0ttIIIHI ""'" Ile/IIfld ucll
one VOOJ w. IllOfougllty uJ\def'$Ufld wIla1j'OU af'!lIln9
~~ed II'lG wIlv tile ¥IS_ IS correct

_ 1rkMeI. _ Tecronc:unlGeneril. Mw--*l, f.<1r~r..,.~$ . Mle ~UltIn. S1l.9'5 N ,
l8ifll COlle fl(lfI $lOP _ tile w~v from SCf~ ICfl through

Movice 10 Ex1r~ tJa$s~ (0 to 23 words per IT\Iflulel
wlfll one l;OUfse COders IMrned it ~ hlQh fill w,1Il fl'iodI
~~ t1wKleo; A complelely SlruCIured
course whICh wi.li~. j'OU an taSy Sleps 10 j'OUr lieense
tLiss speed Swnply lislen Jl j'OU' Iets\lfe

Cede tour1I. "die tHUn.I . SI9 .9'5
VEe Iypl eM.~ If Extra Ex~""pI e90 Sl .95 u

Sh,pping 3.00 per lheofy Of COde COUf$.fI , h am tapes
5100 CIlec~, lIlO. VISa Of lIlC Courses shIpped~
day rllCelWd

AMATE UR RADIO SCHOOL 1tB6MT
Jerry ZiIiaI< K86t.lT (1 )'Urs instructing stuoeots)
2350 Rosalia 0riW. Dept e. Fullenon. CA 92635

(714) 990·8442

• • NEW · •

_ C_ b )'OU ' _ . ag..n .o1h In.. ..... '0••,.,....
...nlln,.. . na f01i1Of _ nl on H"lER. <;:OfIlplel. eysl...
, .__.. ,n...nOC:Ie UIlf' Oh I pos~oon SlltoI, lOCI< 11)'11'"_ ._.n_.1IU>lI Of ~""" _ . <;In'''',
Con>plIII' . ~ oncIucMa .oncn. , 0011 olQlll.. ...II. ... ....,
.nIlfUeI_. Fat RolI n 2O . na 2'5 G T-.
HIl. 2 · Hewy II"", 121<1 11 _
Haz.. 3 ·511.-.:1 11<1 11 Ioed........_,III'W '8 1<1 n Ioed
811IT__ono;t 18-25 lof IR)" 01_

KENPRO AnI...... Rotan
KR-<IOO 11 sq II Al ' ln 1'1010< $2 14 95 ppoJ
KR-6QO 19 1';1. II . Al l ln Rol or S2ge.95 ppd
KR·2OOD 21 sq It Al , th RotOf $5<t9 95 ppd
I(R-Sol.OO AZ -El Setell". Rol Of 1m 95 ppd
$'Iftd tor ,,""- ol lllo~ -"'tp : t' CI',
engInu td 10< wllll _ H......

1_1_ , III.. Cel tHey _ -.. ,., Vila,
_~"'Of""'_Of__.
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ULTIMATE MOBILE SPEAKER!

Give your receiver a hearing
aid! Wideband preamps
for both base and mobile
use. Great for seopee and
cou n ters too! Prices start at
only $29.95!

SIGNAL
INTENSIFIERS

T he BRAPPER BOX inter­
races the TNC to y our RIG .
O nly S49 .95 . P lug in cables
available fo r most rig, (SlS ) .

Ei! ELECTRON PROCESSING, INC.

• ~~i>~g~ri,O~y 11763 (516) 764-9798
SAT ISFACT IO N GUARANTEED! (add $3 Ship .fHandl.)

SEND FOR MORE DETAILS! US Made!

PACKET
WITHOUT
SOLDERING!

Finally a speake r you can
put where YO U want it!
Place it near your ear for fine
armchair copy, even in your car! $29 .95
Specia lly desi gned suct ion cups hold
fo r over two weeks yet remove easily for "out
of sight" sto rage and added security.
Hi gh efficiency speaker and either m ini or tub- mi ni p hone
plug for connection t o rig. (Specify connector when ordering)

MOUNTS TO
GLASS WITH
SUCTION CUPS!

NAVAL ELECTRONICS, INC.
5417 JetVIeW oroe- Tampa, FL 33614

Phone: 813-885-1i091' Telex: 289-237 tNAVl URI
CIItCLE 291 Off RUDER SERVICE c "RD

WHILE HAMCATIONING
TAKE IN THE SIGHTS AT:

UPGRADE! Volunteer Examinations
by CAVEC • SUNDAY (March 13)

Send completed Form 610. photocopy of
present l icense and $4 00 lee to:

A.V. M ackey , eVE. P.O. Box 1598,
Maitland , Florida 32751
(WALK· /NS ACCEPTED)

PLANNING AHEAD! Here's your Ham·
Cetlon dates for the next tour years:

MAR. 10-12, 1989 * MAR. 9·11 ,1 990
MAR. 8·10.1991 * MAR. 14·16. 1992

Y'all C'mon Down and Enjoy Our Southern Hospitality

ALL MAJOR EXHIBITORS EXPECTED

ARRL
FLORIDA STATE

CONVENTION
MARCH 11-13,1988

at ORLANDO'S

EXPO-CENTRE

* Di sney World * Sea Wo rld
* Kennedy Space Center * Epcot
* Daytona Beach * Churc h St reet

Station * Busch Gardens
and activity center in the east. * Cypress Gardens * Silver Spgs

For Tickets, Swap Table and Tailgate reservations
send Check o r Money Order and SASE to:

ORLANDO HAMCATION & COMPUTER SHOW
Dept. OST, P.O. Box 547811 • Orlando, Florida 32854-7811

Reservations accepted until 2/15/88. Tickets held at Informat ion Booth after that dale,

CIRCLE J Sl ON REA DERSERVICE c "RD----------

* REGISTRATION *
$6 Ad\lance • $8 At Door

Banquet $12.50
Alr·Condltiond Swap Table Area

Tables $25.00 ea.
Swap Table Area Open

Friday at Noon

Get your Suntan as you Tallga'e .
Four Hundred Positions

Tailgating: 520,00

CIRCU 96 ON RUDER SERVICE CARD
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Richard, 1787 Village Green Dr., Clair­
ton PA 15025; 412-655-7494. BNB650

Commodore C·12a RadiotElectronics
and Engineering Design software. Not
available through any other source.
Over 65 Design Programs. User
Friendly Send $20 for 2 disks or SASE
for information to Tri·County Amateur
Radio Club, cIa KA4ZAY, P.O. Box
680741, Miami FL 33168-0741.
BNB659

Amateur Radio Stamps for collectors.
Israel $5 . Luxembourg $1.50. Send
SASE for complete list to Phil Sager
WB4F DT, 126 Whit ing Lane, Wesl
Hartford CT 06119. BNB651

Kenwood TS940 Owners: Easy to tn­
stall EPROM makes tuning in signals
simple with an S561CW slow tun ing
rate of 2kHz. Faster turning g ives
faster tuning rate . $25 Giehl Electron­
ics, PO Box 18335. Cincinnati OH
45218. BNB655

APPLE Owners Keep track of your OX
contacts This program files. sorts. at­
pneoeuzes and counts your OX con­
tacts for each band. Need disk drive.
$22. SCOII Newpower, 673 Parkview
Ave ., SI. Paul MN 55117. BNB657

Co m mu nica t io ns Receivers : The
Vacuum Tube Era. Book covers tusto­
tv. specs on 700 receivers, 51 compa­
nies, 112 photos. $14.95 plus $2 PIS.
Details SASE. RSM Communications,
Dept 73, Box 218, Norwood MA02062.
BNB65B

TEN ·TEC ARGONAUT WANTED
State sin, condit ion, accessories. Rod
Sharp N5NM , Box 2169, Santa Fe NM
87504: 505-988-2305. BNB660

ATLAS 350·XL WANTED State sin,
condition, accessories. Rod Sharp
N5NM, Box 2169, Santa Fe NM 87504;
505·966-2305. BN B661

Brownies QSls since 1939. Catalog
and samples $1. (relundable with or­
der) 3035 Lehigh St reet, Allentown PA
18103. BNB662

No discounts or commissions are available. Copy must be received in
Peterborough by the fifth of the second mon th preceding the cover date.
Ma ke checks payabie to 73 Magazine and send to: Hope Curr ier, Barter
'N ' Buy, 73 Magazine, WGE Center, Peterborough NH 03458.

R·390A Receiver: $115, electronically
complete, repa rable (Govemment-re­
moved meters, operation unaHected).
R-390A parts: Info SASE. Professional
qual ity TS-352 Vol lohmlMutimeter,
AC·DC , with leads, manual: $12.50.
Mint mnnary-spec pull ou t 12AT 7,
6BA6. 6BA6, 6AG5, 6AL5: $10Isix.
CPRC-26 Infantry Manpack Radio, 6
meter FM, Recewer-Transrmtter sec­
tions, cabinet, antenna, crys tal, hand­
set: $22.50, $42.50/pair. H-251 Military
Communicat ions Headphones: $7.50.
Add $4.50/piece shipping ($9 maxi­
mum). except R·390A shipped collect.
Baytronics. Box 591, Sandusky OH
44670. BNB649

QSLs, QSLs, Rusprint a5Ls, Quanti·
ties of 100, 200, 3000r more. Full Color
Old Glory and Cartoon. Also Parch·
ment, Golden Eagle, and others. SASE
appreciated. Rusprint. Rte 1. Box 363­
73, Spring Hill KS 66083. BNB643

Back Issues 73 Rare Price Sale. 1977
to 1986. Each twelve issue volume
costs $50 plus $3 postage. Send check
or mone y order to A. E. F a nt ,
WB5WAFIDA 1FT, Schweinfu rt Amen­
ca n JHS. APO NY NY 09033. Hu rry, I
need the space. BNB634

Antenna Trap!J designed quickly and
accurately with your computer, Send
$ 10 for APPLE or IBM-PC program
disk and manual, SASE for more Inter­
mat ion . W 1HUE, 119-7 Buckland St.,
Plantsville CT 06479. BNB630

Attentionll1 Any amateur radio opera­
tors interested in forming a new type of
amateur radio club. For information
please send $2 to cover postage to
KA3RET P.O. Box 96, Uniontown, PA
1540 1. BNB645

New Quick Charge"AA" NiCds Ten
for $11.00 plus shipping. "AAA" NiCds
just $1.65 each. "C" or "0" size NiCds
just $3 .00 each. Unive rs al NiC d
Charger just $9.99 Amphenol PL-259
Connectors just 80 cents each. R.,------

Barter 'N' Buy advertising must pertain to ham radio products or serv ices.
j D lndividual (noncommercial) •••••• , , , , •••••• , , , , , , ,. 25~ per word

C'Co mmercial , , , , , •.• 60Cper word
I Prepayment required. Count only the words in the text. Your address is

free. 73 cannot verify advertising claims and cannot be held responsible
I for cla ims made by the advertiser. Liabi lity will be limited to making any

necessary corrections in the next available issue. Please print clearly or
I type (double·spaced).

I
I

I
I
I

I
L _

Wanted. Drake R7A Receiver Tony
Ficarra. 144 Gladstone Avenue, wot­
longong. NSW, Australia 2500, Phone
(042) 29 2573. BNB615.

Superfast Morse Code Supereasy.
Subl iminal cassette. $10. Learn Morse
Code in 1 Hour. Amazing new su­
pe reasv technique . $10. Both $17.
Moneyback guarantee. Free catalog:
SASE. Bahr, Dept. 73-8, 2549 Temple,
Palmbay FL 32905. BNB624

Wanted: l afayette PrivaCom 3C, 525,
625, or GE 58136 RADIO. 2053 Mo­
have or.. Dayton OH 45431 . BNB589

MARCO: Medical Amate ur Radio
Council. operates daily and Sunday
nets. Medically oriented amateurs
(physicians, dentists. veterinarians,
nurses, therapists. etc.) invited to jo in.
For information, wrtie MARCO, Box
73's. Acme, PA 15610. BNB612

Dead Battery Pack??? NiCdsllnserts
I Rebuilding. AA $1 .60 (WlTabs $1.75),
213AA 270mAh $1.95. 213AF 450mAh
$2.45, Replacement inserts, less
wires/plugs: ICOM BP2 $17.95, BP3
(original) $16.95, BP5 $23.95. Ken­
wood TR 2400 $18.95, PB25 $22 .95.
PB25H/26 $2 4.95. T e m p o ; S1I
270mAh $19.95, 51,2,4,5 1450mAh
$22.95, Azden 300 $18.95. Ten·Tee
2991 $24 .95. Santee 144 (aN 500M)
wlplug $19.95 Others , In folrebuild
quotes, SASE. In PA add 6%. Add $2 S
and Hlorder. Cunard Associates, A.D.
6 Box 104, Bedford PA 15522. BNB628

Homebrew Projects List . SASE
WB2EUF, Box 708. East, Hampton.
NY 11937. BNB626.

pages of tech info on the 3·500Z. Order
today-$ 10 per copy plus $1 postage.
SASE for info. Bob Kozlarek WA2Saa.
69 Memoria l Place, Elmwood Park NJ
07407. BNB581

Number 24 on your Feedback card

OX Adventure on Monserrat only
saoo/weee Details: Chad Ha rr i s
VP2Ml Box 4681-7, Santa Rosa, CA
95402. BNS616

'N' BUY

Commodore Repairs. We are the
largest Authorized Serv ice Center in
Ihe country and we repair your Com­
modore computer wi thin days. (our
prices are low; ego C64-$39.95 com­
plete) .... ."THE COMMODORE DIAG·
NOSTICIAN" , an invaluable double­
sided laminated guide for fixing your
C6411541 drive. II d iagnoses 72 van­
abies and tells you what chips are
faulty. $6.95 plus $1.00 postage ... C·
64 Power Suply $27.95 .... VISNMC
.... .Call Toll Free 1-800-248·2983 (our­
side NY) or 914-356-3131. Kasara Mi·
crosystems. Inc .• 38 Murray Hill Drive.
Spring Valley NY 10977. BNB587

Post Card QS l K il Converts post
cards, photos 10 ostst Stamp brings
circular K·K labels, PO Box 412, Troy
NY 12181·0412. BNB498

2.4 KHz AM nemoeuretcr w ith 8 bit
A·a and buffer. Copy WEFAX From
GOES SATELLITES or APT From
NOAA POLAR ORBITING SATEl·
LITES. Created for use with Elmer
Schw itlek 's Multilax 2.0 program.
Order #206-KIT $49.95 or assembled
and tested board Order #206-ASY
$69.95. Add $2.50 Shipping per order.
A&A Engineering, 2521 W. laPalma,
Unil K, Anaheim CA 92801 (714/952­
2114). BNB531

Learn Code on your IBM PC (or com­
patible) . Commodore C·64/128. or
512K Macintosh. CODE·PRO takes
you from no knowledge to proficient
copy. Specify computer. $10 plus $2
p&h . Trio Technology. Dept. 861, PO
Box 402, Palm Bay Fl32906. BNB490

aSLs To Order. Variety of styles, col­
ors. card stock. W4BPD ost,s. PO
Drawer OX , Cordova SC 29039.
8NB260

5 B-220 Owners !-Enhance parter­
marce-ceoo new Ieatures. 11 step-by­
step mods which include: Iuned-mput
6- and tee-meter operat ion , heavy­
duty power supply mods. full aSK op­
eration, solid-slate bias control, and
many more. Source of parts included.
One time 50% rebate for new mods
submitted and two free updates. 10

The OX'e,s Magazine Up-to-date, in­
formative , mterestmq. Compiled and
edited by Gus Browning W48PD, OX·
CC Honor Roll Certificate 2-4, Send
for tree sample and subscription Inter­
mation today. PO Drawer OX, Cordova
SC29039. BNB261

Ham Radio Repair, all makes , au
models. Robert Hall Electronics, PO
Box 6363, San Francisco CA 94128
(408)729-8200. BNB558

Commodore Chips Authorized Dis­
tributor. Factory Fresh. #6526/6510­
$9.95, #6581·$12.85. #6567-$14.75,
#6701·$7.25. PlAI62S100-$12.50,
90122512261227/229·$10.95 and many
others. Ask about quantity discount.
(We Ship Worldwide) ... Heavy Duty
Power Supply for C64·$27.95 .....ViSN
MC .. ."Call Toll Free 600·246-2963
(outside NY) or 914·356-3131. Kasara
Microsystems. Inc. , 38 Murray Hill
Drive. Spring Valley NY 10977.
BNB529

BARTER

xerox MemoryWriter- parts. assem­
blies. boards, manuals, Free help with
service problems. W6NTH. Box 250.
Benton AR 72015 501 ·776·0920.
BNB404
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PROPAGATION
Jim Gray WIXU

BARTER 'N' BUY
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SOlar flux has increased from the low levels of 1985·86 to moderate levels in
1986-67. With this upward trend, greatly improved OX is likely on the 10· and
15-meter bands this year. January is nol starting with a very promising first week or
ten days, when HF propagahon is likely 10 vary from good to poor. Beginning about
the 10th. conditions are likely to improve and hold good until aooutthe 17th. From
the 191h or 20th lhrough aboutlhe 27th, expect some geomagnetic upsets, up to
storm levels altimes, during this period, Although HF may well range to very poor,
outstanding VHF and UHF openings are possible during this period. Expect the
full ellect on the 22nd. 23rd, and 24th, Fair cond ilions on the HF bands should
return for the last five or six days of the month. Follow the charts lor the general
outlook, but tune in WWV for their hourly propagation reports, and listen to the
ARRL propagation bulletins for late-breaking events. As always, keep tuned for
other possible geophysical ellec ts to accompany magnetic storm levels

JANUARY
'" MO' W< wm ,"0 '" '"1 2

F-P P

3 4 5 6 7 8 9
P F F F F-P P P-F F-G

10 11 12 13 14 15 16
G G G G G G F F

17 18 19 20 21 22 23
G G F F-P U U u

24 u 25 26 27 28 29 30
31 G P F F-G F F F-G
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New Antenna Design Delivers 30 dB
Gain Over A Dipole On 80 through 10
Me ters . Brochure $1. Complete
plans...$5. Postpaid . A. Christie KR2F,
P.O. Box 69, Queens Village STN., Ja­
maica NY 11426. BNB663

Wanted: Multi-Band CW XCVR, Must
have VFO and operators manual. F.
Baldaug, 322 N. Beech Road, Osceola
IN 46561.BNB665

" Hamlog" Computer Programs 17
modules. Full features . auto-logs, 7­
band WASIDXXCC. Apple $19.95.
IBM, Kaypro, Tandy, C-128 $24.95.
KA 1AW H, PB 2015, Peabody MA
01 960. BNB666

New Wash ington AM SSB CB With
"Extras" $150. New Lorad Hi-Band 80
Channel 25 watt digi tal transceiver
$200. R D. Carter, P.O. Box 418, vass
NC 28394. BNB667

Real·Time HF WEFAX Maps on a dot
matrix printer, Avail able lor Com­
modore, IBM, Apple and Atari. See
March 86 OST Magazine for circuit de­
tails. Kit $28.15, Assembled $39.95.
scuwere • Apple, Atari. and Com­
modore $10.00, IBM - $15,00 plus
$2.50 shipping , For info SASE (Large)
to: A and A Engineering, 2521 W. La
Palma #K, Anaheim CA 9280 1.
BNB668

Smart Banery Charger lor gell-cells or
lead acid batteries, by Warren Dion
W1BBH, See June 67 QST Magazine
for circuit details ,Complete kit , nothing
else to buy. only $49,95 plus $3.50 slh.
Order #15Q.KfT, A and A Engineering.
2521 W, La Palma, Unit K, Anaheim
CA 92601. BNB669

For Sale Two meter 35 ASR with paper
winders one model 28 ASR radio set
TRC·8 , WA4SGW . 919-488-0682 .
BNB670

I Pay Cash for new and used vacuum
lubes, especially vintage and transmit­
l ing types. I also buy vintage audio
equipment by Western Electric, Altec,
Mc intosh, Marantz, Westrex, etc.
Randy Nachtrieb WA6GJA, 6392 Park
Ave., Garden Grove CA 92645; 714·
697-9351. BNB671

K1 8V OXAwards Directory Complete
rules lor over 660 certi licates 170
pages, $14 postpaid. Ted Melinosky,
525 Foster St., South Windsor CT
06074-2936. BNB672

Customized Buttons: Name and Cail
or Picture on bUllon or Keychain $3.50
each P.P. N6GXZ, 303 W, Marshall
Road, McDonald OH 44437. BNB674

a SL s And RUBBER STAMPS TOP
QUALITY! States, World Maps, USA,
Key . Shuttle, Globe QSLs. Report

Form Rubber Stamps. More! Samples
$1 (Refundable With Order). Ebbert
Graphics D-7, Box 70, Weslerville OH
43081. BNB675

H.T. HOLDER Give your H,T. a safe
resting place. This unit is made with a
wood base which is slotted for a metal
plate met attaches to the belt clip on
your radio. Very attractive design, Fits
all sizes and models . Prevents radios
from falling off tables $9.95. Barry
Groupp,21 Mountain View Ave., Pearl
Rive, NY 10965: 914·735-7630.
BNB680

So lderi ng Statio n and TOOls Eu­
ropean and American . Free catalog.
Robert W. Mink Import-Export, Box
6437S, Fair Haven NJ 07704. 201-756­
6386, BNB682

ROSS $$$ USED January SPECIALS:
Kenwood T S-83 0 SIW YG- 455c
$769.90. T S-8 3 0 SI W· YG -4 55 c
$769.90. TS-7ooA $309,00 Yaesu FC·
757AT $209.90, FT·27ooRH $399,90,
FT-ONE $1099,90, FT-960 $969.90
ETO 374A $1795 ,90, 76 $1299.90
Phone or send SASE lor USED ITEMS
LIST. Over 8,TT? NEW ham items in
stoc k. MENTION AD, Prices cash,
FOB Preston. We close at 2:00 Satur­
days and Mondays. Ross Distribuling
Company, 78 South State, Preston ID
63263; 206·652..Q830. P,O. Box 234.
BNB683

ROSS $$$ NEW SPECIALS: (January
only): Kenwood TM-221A $354,90. TS­
940S $1789.90. TS-440S $929.90,
ICOM IC-761 $2129 .90 , IC-26A
$399.90, IC·U2AT. $269.90, YAesu
FT-960 $1299.90 , FT-2700RH
$469.90, FT-270RH $329.00, FRG·
7700 $399,90, All l.T.O. Phon e or
send SASE for Pricing immediate ship­
ment , MENTION AD , Prices cash,
F.O.R PresIon. We CLOSE at 2:00
Saturdays and Mondays. Ross Dis­
tributing Company, 76 South Sate,
Preston 1063263: 208-B52..Q83O, P,0.
Box 234. BNB684

UNSUAL OPPORTUNITY Small elec·
Ira-magnetic mIg. company in rural
west central New Jersey (15 em·
ployees) is looking lor genial worka­
holiC with driving desire to learn all as­
pects of business. including design.
testing and inventing. Degrees not re.­
qu ired nor necessarily advantageous.
Mature persons in good health gladly
considered. Potential limited only by
ability and ambit ion. Send resume to
Magnelics and Controls, Inc., P.O. Box
127, Rosemont NJ 06556, BNB665

XEROX 600 Electronic Typin9 System
technical Information or schematics
needed, Terry Thompson, Box 935 ,
Dania FL 33004·0935: 305-920-1909.
BNB687
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'There's No Better 10
Meter or CB Antenna Made"

Jo Gunn Enterprises
Route 1. Box 383

Et he lsv ille . AL 35461
12051 658·2229

Hours: Mon · Fri. 10 .m · 6 pm (CST)
DIRECTIONAL MODELS

ALSO AVAI LABLE

..........-
Go.. " ,150B

"'"" "",,. ,"'" Fo<tO'
l1T,m••

""""••"'''"9'accc CW,"C(lO p~p

H. ..."' 10 f ••t
W..gh' '.0 Lbo."'.t....lc do'...

6OlIJHI .., "
.......,....... Tu bo"O

........... , C" I Coli""....H_....

.IelAR _ ",nO&.

• BELDEN 9913 low-loss
500 ft Roll SI85.00 or 39c/ft.

• BELDEN 8214 (foam.)
500 ft Roll $ISO.OO or Dc/ft.

• BELDEN 8267 RG-213
500 ft Roll $185.00 or 39¢/ft.

• BELDEN 8268 RG-214 silver 1.35/ft.

AMPHENOL SPECIALS
PL-2S9 BUver (mica f il l e d ) $1 .25
UG-210 'N' male c ab l e end 2 .75
UG-210 ' N' (fitted f or '1 913) 3.50
UG-230 'N ' female cab l e e n d 3.'15
UG-2 'lA 'N' Barrel lj a Ck-jaCkl 4 . 5 0
UG-57B 'W ' Bar r el plUB- p l ug 5 .20
UG-58" 'N' Chas Bl s receptac l e 3.50
U6-83U ' N' PlUS to UHF adapt or 8 .00

Co pper-clad 14 gao (7x22)
7¢ a foo t (any lengt h )

Identl cal t o Belden 8000

VI SA A MASTER CARD ACCEPTED
SHIPP ING IS ADDITIONAL

Call TOLL FREE

1-800-USA-9913

QEP's CHRISTMAS SALE
A FREE Glft to anyone who orders

BELDEN or AMPHENOL product.
dur ln~ November or December.

In NJ 201 -887-642 4

11 0 -' , . ,,, 10 @RfD)9ecEas t Hanover l.J L;l.r' ~
N.J . 07936

•••• S~~E DAY SHIPPING ••••
TNX JIM N2GKW a BILL KA2QEP

CIRCLE 30 ~ MAOER SERVICE CAItO

HAM RADIO
SELF STUDY COURSE

NOW ONLY $19~~ oo
shipping &Mndling

VISA/MasterCard Accepted
Prepare for the fanta stic world of amateur
radio. Study at your leisure. No technical
background required. Entry level amateur
radio opera tors can now talk on the ten meter
band and FM repeaters.. .even link their ham
radio sta tions to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everything you need to know to pass both th e
wri tten and Morse code examination in a very
short time. Written in easy-to-understand
language. Contains fully illustrated text book,
two long-play code learning cassettes, a ll 302
word-for-word FCC license test questions,
answe rs. ..and much more! You can' t miss!
Sold with a 10 day money back guarantee,
Phone orders accepted. Dealer and classroom
instructo r d iscounts available.

WSYI ·VEC P.O. BOX #10101
Dallas. Texas 15201 - Tel: 811-461-6443

NEW J O GUNN AUDIO -FlEX
COAX NOW AVAILABLE FOR

ANTENNAS

Call o r Send $2.00 for Complete
Ca talog and Pricing of Antennas.
($2 .00 Refund able on 1 st Order.)

DEALER INQUIRES. PLEASE CALL

CIRCLE 2:1'1 0,. RUDER SERVICE CARD

CABLE-TV

signal
remover

SOolI Not CH ' ILU.

Aay ' Silil l u.itl it .. ,ur u.l. ell h u.,ltlllJ
~fI"U.- . in t.1s ,'.Il'1tl ll"tr. r.rtlul.rtr Utl,1.. M,..,~ eb..,II, AlII ell h nd II IIi.iul. II,·
".H..·.lr SIIIlI••le. 'rtfltls 1".,1 tlU,U'L nl
Im.r's ut'I1,1 ,.".t...I1II1,. 'tiel.. lui'I" "'
'11~"le, tI~llrd.

"AUILA ILE FOR TRE FOLLDWIIIG CHUMELS:
MODEL 26· For anv channel between 2 and 6

(Tunin; ranQe 54 ·108 Mill )
MODEL 113 . For any Channel between 7 an(] 13

(Tunin; range 174 ·216 Mhz)
MODEL t422 -Por any channel between 14 (AJ anll 22(1)

(Tuning range ' 20 ·174 Mhz)

** ONLY 130 EACH ** 30 DAY FREE TRiAl **
To order, send $30 c ~eck or mon ey order. Specify
Mode l. If not complelely sali.fied, simply return with in
30 days lor a lull and , peedy relund

* All models in Slock * Orle year warranty
* Fast,free delive'Y * Ousnlily diScounts to SO'lb

STAR CIRCUITS/ DEPT. A
P.O,BOX 8332,PEMBROKE PINES,FL 33084

Specifications:
ReceMng ITIOde - N<orrow band fM. Wcle lAnd fM & AM

Recl!Iver cecurt - MlCroprla'SSOl" controlled PLL
flequerJCy symhesized superheterOdyne type

With t1l;MMl doubled balance<! "Iller
Recerver If - 75OMHz. 45.03MHl, 5 5 MHz (Wf MJ

and 4551\Hz (NFM & AMI

SensrtIVrt)' ~ NfM - 0,35 lN 11 2llBSIN,I,[l)
WFM~ 1 00 uV t12dB S1NADi
AM -1.00uV (l OllB SNI

selectivity - NfM - :!: 7,5KHz (a 6118
:t 20kHz (a 70llB

WFM - :t 50kHz (a &lB
:!:: 250kHz (a (.OdB

AM -:!:: 5.0kHz (a &lB
:t 10kHz (a 70da

Number of memory channel- 20 channet~

Scan rate- S cIlanne!S per sec
search ralt-6 seconos per MHz

Anlema COJ\f\'CW - SlalKiard aNt type 50 oh
ito Otl!put pd;oef ~ 1wall at Ius ltIdn 10 0 THO
f~-12 tc 14Vtk at 30010
WIii.l :.'is; ~ 3 ts J( 2

CIRCLE 279 Ofrl READER SERVICE C.-ItO
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Pholo A. Ron Cohen K3ZKO and his superb ATV shack.

Mike Slone WB0QCD
PO Box H
Lowden IA 52255

GREETINGS AND
HAPPY NEW YEAR

Hopefully 1988 will be as good a
year for the ATV modes as last
year was. '87 was highlighted by
some good OX openings; the
flight of a helium-filled balloon
carrying ATV (WB8ELK); pro­
gress on building ATV repeaters
and remote transmillers; the
release of the new North Ameri­
can Repeater Directory; new in­
ternational SSTV nets; develop­
ments in FAX; a new awareness of
picking up video TV signals from
foreign satellites; a lot of public
service projects using FSTV; and
better organization and recogni­
tion by ATVers through the
USATVS organization. New gear
is also on the marketplace and the
popularity of FM-TV mode interest
grew steadily.

What do we have to look for­
ward to with Ham-TV in 1988?
More discussions about a Fast
Scan Television " Space Shuttle"
or " Space Station " project will
be held between ARRL, AMSAT,
NASA (JSC ARC) and the
USATVS. The Spec-Com Journal
covered in detail a proposal by
N9AB of Ivanhoe IL in the Sept!
Oct and November issues (Vol­
ume 17, Nos. 8 and 9). The study
proposal was incomplete with
questionable calculations and as­
sumptions. We need to hear from
the ATV community with ideas
and proposals on an " ATV in
Space " project . Please direct
your thoughts to: USATVS orqani­
zation, through my address or via
Bruce Brown WA9GVKJ4 at 5597
Seminary Road, 2214-S , Falls
Church VA 22041. As NASA's
Space/SSTVer Astronau t Or .
Tony England W00RE said at the
September Fall Peoria Superfest
and ATV Conference: " It needs a
champion"! ATVers need to sub­
mit ideas and proposals through
the League andlor the USATVS.

Back issues of the two Spec­
Com issues and complete copy
of the uncopyrighted N9AB pro­
posal are available from the Mem­
bersntc Services Dept. at the
USATVS (PO Box H, lowden IA
52255). Send $5 to cover cost of
the issues, copying charges and
mailing, A special videotape ad-

Number26 on your Feedback card

Ham Television

dendum is available from Henry
B. Ruth KB9FO in Des Plaines IL.

Videotape Exchange

Speaking of videotapes , we
started an exciting new Ham-TV
videocassette Pen-Pal project
back in December called "Hello
From America!" . The December
issue of Spec-Com gives details of
a contest-type home videotape
submission entry of no longer
than 5 minutes per person to say
"hello" and "show the shack" to
foreign ATVers in the European
ATV Working Group! Send a
SASE for more details. I have
worked with several foreign ATV
groups in England, Scotland, Ger­
many, New Zealand, Japan, and
Australia on swapping VHS VCR
tapes. Dr. John Fox WB2llBI4
has been reconverting these in­
valuable productions from French
SECAM or English PAL to good
01' American NTSC. We have es­
tablished quite a library of ex­
changes. It is really lots of fun to
" Pen-Pal" (CAM-Pal?) informa­
tion about one another via a VCR.
You don't even have to be on ATV
to enjoy such exchanges! The re­
ceived tapes are then duped and
forwarded and played by many
ATV groups either via simplex or
on repeater systems for all to
watch!

Remote-Contro lled
A ir-Mobile ATVI

The AAAS ATV Club in Arizona
sent us some nifty pictures of their
large remote-controlled model air­
plane that carried a Sony BIW
camera under the belly of the

aircraft and a horizontally-polar­
ized, omni-directional "egg-beat­
er"-type antenna that was mount­
ed on top of the cabin of the
vehicle. It transmitted live TV pic­
tures from the airplane while in
f li g h t and the resu lts were
videotaped on the ground. This all
took place and was shown at the
fall S.W. ARRL Convention in
Scottsdale. A complete write-up
with several photos is in the De­
cember '87 issue of Spec-Com.
Way to go AAAS!

We also welcome the new ap­
pointment of Dwight Johnson
WA7TSD as the new Arizona
USATVS State Section Manager.
He replaces the faithful reporting
service of Bill Munsil N7AOU.

PATC Chicago
ATV Repeater Project

Good news from Chicago! The
ATV Repeater project, sponsored
by Henry Ruh KB9FO and the
Peacock ATV Club, is back on
again after an NBC network strike
halted access to further construc­
tion and testing of key transmitter
and receiver si tes wi thin the
Windy City , The strike broke down
toward the end of October. Unfor­
tunately, NBC will possibly layoff
some 500 network positions in
1988, and it appears that GE is
cutting things bare to the bone.
Work continues both at the Mer­
chandise Mart (Henry has been
granted access privileges) and at
the Hancock building as a possl­
ble transmitter site. New 10-GHz
link equipment has been donated,
and the PATC now has 14 paid-up
members. All 14 have been given
access rights to the already on­
line ATV Weather Radar Remote
Transmitter. The USATVS recent­
ly sent Henry a frequency coordi­
nation approval from a very-slow­
to-act Ill ino is U HF frequency

coordinator. The USATVS is a
recognized frequency coordinator
for ATVers and has been petition­
ing the ARRL and the FCC to take
action against frequency coordi­
nators who have conflict of inter­
ests or who refuse to honor the
league's band plans, which they
are supposed to be protecting. So
far there has been little response
from the league.

Keep up the good work Henry
and crew!

Uncoordinated Coordinators?

A strange new radar-type pulse
is invading the Washington, DC,
area Fast-Scan band around
439.25 MHz. Interference prcb­
ferns such as this must be report­
ed to the FCC and in the Washing­
ton, DC, case , investigators are
now on the scene. Poor frequency
coordination, resulting in even
more QRM to ATVers is also a
growing threat to ATvers and oth­
er mode users on UHF, especially
on the zu-cm band. One such ex­
ample is Chicago, where the fre­
quency coordinator for UHF in illi­
nois is said to have admitted to
over 60 repeater links or hidden
(unp ublished) operator usages
placed on the lower 421-MHz part
of the band where an ATV re­
peater output is supposed to
operate. These placements vio­
late even the ARRl band plan.
When I wrote to David Sumner of
the league about the problem,
the only reply that came back was
that the League can not do any­
thing on this matter since they do
not control or sponsor it. My ques­
tion then is: "Who coordinates the
coordinators?"

Some states are joining a larger
council , which will hopefully re­
solve some of these issues. Other
states have no such oversight au­
thority. If a frequency coordinator
goes astray, who removes or cor­
rects them? No one, not even the
FCC, seems to want to act on
this question . Pressure must be
brough t to the league on this mat­
ter so that , in time , and with
enough complaints. someone is
bound to have to answer to some­
one else. There must be a system
of checks and balances to func­
tion properly. It's basic govern­
ment and very good business
sense.

It is vitally important fo r all
A'rvers to log and report known
interference problems. Report it
to the League and the USATVS.
The USATVS continues to work
with these coordinators in getting
the message across that ATVers
have rights, too, and will speak up
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when they are violated! ATVers
must be represented at all VUAC
and other committee meetings
when discussing or deciding any
frequency mailer that may affect
FSTV operations. To date, this
just hasn't happened very much
except for a few SSB, AMSAT and
packet operators who claim to be
ATVers as well. Things are chanq­
ing and ATVers are finally getting
better organized!

WB8ELK Balloon Recovered

Bill Brown WB8ELK reports that
the helium-filled balloon, carrying
ATV and 2-meter gear , that was
launched and flew to 100,000 feet
last August. has been recovered I

An area farmer about 30 miles
from the Findlay OH launch site,
was harvesting his cornfield when
he noticed a wh ite styrofoam
package and buried balloon near
his harvester. The return address
allowed the farmer to contact Bill
and crew and, at last , "all was
saved!" All gear checked out in
operating condition.

What is next on the agenda for
Crazy Bill and gang? An " across­
the-country flight " leading to an
eventual " around-the-world" ear­
loon fligh t to carry ATV and radio
communications, says Bill! Plan-

ning is already underway for a
California-to-Eastern Midwest ex­
cursion sometime in 1988.

7S-Meter ATV Net

Check out WB8ELK's plans
and details of next upcoming flight
or get in on any of the regular
FSTV discussions on Ihe weekly
Tuesday night 10 PM (EST) ATV
"Talk and OX Coordination" net
held near 3.865 MHz . More and
more ATVers are joining and
using the 3.865 MHz frequency
in the late evenings and early
mornings to take advantage 01
OX openings and just to keep 10

touch with one another on wnat's
happening in the world of Ham­
TV! Drop by some Tuesday and
join us!

Photo of the Month

This month's best ATV Shack
Photo goes 10 Ron Cohen K3ZKO
of the Philadelphia ATV Group.
The photo shows a mixture of old
and new equ ipment , most of
which Ron built up himself. Ron
has been a pioneer on ATV for
over 20 years and is a former ecn­
tor of A5-ATV Maqaztne .

See ya' nex t month, Ham-TV
fans! Keep those cards and letters
coming. de WB0QCom

HAMS SHOULD BE SEEN
AS WELL AS HEARD!
TVC-4G 70cm ATV
Downconverter
Now only $99
DeliveredUPS surface
in cent USA -• See live action color & sound like broadcast 1V

• Many areas have ATV Repeaters (can us Of see the
87188 ARRL Repeater Directory pg. 328fOl" your area)

• Most A1Vers use home cameras and VCRs to
show the shack, projects, home video tapes.
public service events like parades, races, etc.

• Some repeaters also have weather radar, Space
Shuttle video, 885, & computer video

It's easy to start watching: 70cm antenna, a TVC·4G
and any TV set tuned to ch2, 3 or 4. Our TVC·4G tunes
the whole 420·450 mHz band & includes GaAsfet
preamp & mixer, AC/l2vdc wall plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you are ready to try transmitting, we have
transmillers, transceivers, antennas, and all your ATV
needs for the 70, 33 & 23cm bands.
Hams, Call or Write for our full catalog of ATV gear!

(818) 447-4565 m-f Sam-5:30pm pst. ~ f=o'
P.C. ELECTRONICS Tom 'W60'G)
2522 Paxson Ln Arcadia CA 9100 6 Ma ann (WB6YSSj

Manufacturers of Quality Communications E~ui~menl- --

EXPANDABLE REPEATER SYSTEM

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmillers
-Antennas

Hi Pro 'E'
--.

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

• A NEW CONCEPT IN REPEATER DESIGN. THE Hi PfO " E" IS AN EXf'It.NOI.ElLE REPEATER WITH THE FOLl.CrM"IG FEATURES' A 8ASIC REPEAlEI'l WHICH WOUlD iN­

ClUDE A COMPLETE RECEIVER. TRANs..-TTER, COR. FAONT PANEl e:t::NTROt.S 1<ND lNOK:AlORS. I.OCAt. SF"EMER AND w::: JJO< AND CAPABLE OF FUTURE

~ ALl. tiOUSEO IN AN EXTFIEMELY RUGGED. ENCl OSED. 19-1NCl-1 RACK. MOUNTABLE CABINET.

• THIS SYSTEM CAN BE EX!'I'NOEO AT TIME OF P\.IRICI-i.ASE OR CAN BE AN AFTER--PlIRCl-LASE AOO ON THE AOO ONS ARE-HlGHER PCl\IYER, 1101220 VN:; POWER

suPPlY, IDENTIFIER. AUtO RUCH. OR COMPUTER CONTROU£RS IN AOOIIION 10 THESE AOO ONS AN A(X)IT1()NAL RECEIVER...,.., "TRANSYTlER CAN BE

MOUNT£[) INTERNALlY FOR USE AS e:t::NTROt. lINKS. REMOTE 6ASE OR DUAl BAND oPERATION, ETC ,

• AN EXTENSION R'.NEL IS A.IAILA8l.E FOR I.OCAt. MONl1OFlING OF THE REPEATER ANO CONTAINS ALL NECESSARY METERING, STATUS l.Jl3MTS AND IPoIOlCAlORS ALl.

AOO ONS ARE AVAll..A8LE FFlOM THE COUFWN AN[) ARE COMPLETE INCUJDING lNSTRUCTlONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chesler, PA 19382 Phone (215) 436-6051 Telex 4990741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
CIRCLE 41 ON READER S€RVICE CARD
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Canadian and Soviet Hams Trekking
Across the Arctic

•

.',,

"

, "\ «l > '
, eo

,, ,

,.
,,

, .-; ; ,

•

.....

Cape ColumbIa

•

T he low HF bands shoul d liv en up
with arctic OX beginning in February.

Canadian and Soviet scientists will partici­
pate in an historic. transpolar ski trek be­
tween Severnaya Zemlya archipelago and
Cape Columbia on Ellesmere Island . Ama­
leur rad io will support the exped ition. which
will take more than three months and cover
more than 201Xl kilometers across the po lar
icc cap . Further, the Department of Cc mmu­
nicatlons has announced third party traffic
aud reciprocal ope rating agreements between
Canada and the USSR between 1 November
1987 and the conclusion of the expedition
(see QRX)!

Although the eight trekkers will carry
out a number of scie ntific experiments, this
is an excellent opportunity to demonstrate
tbc reliabi lity and ut ility {I f amateur radio
communicat ions. Dr. Dmi t ry Sh p a ro
UA3AJ H, chief o f the ex pe d it ion, and
Leonid Laburin UA3C R are two Soviet hams
taking pan in the jou rney . Both arc well
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known and highly respected operators in the
Soviet Union. The Canadian trekking hams
had not been named at press time . Fou r team
members from each country were to be cho­
sen after exhaustive training exercises in the
Tien Shan mountains of the USSR and near
Frobisher Bay , Northwest Territories, dur­
ing last fall .

CRRL president Tom Atkins VE3CDM is
coo rd inat ing Canadian participatio n in the
event. Ca nadian hams across the country will
support the expedition by relaying traffic and
scie ntific data from the ski team. Two com­
munications bases will be established at Res­
olute and Frobisher Bay , NWT. Al d'Eon
VE3AND, Tony Fegan VE3QF, Barry Ga r­
ren VE3CDX/CE8CDX , Gary Hammond
VE3XN, Ron Belleville VE3AUM , Terry
Keirn VE8TF, Ron Lupack VE8AZ , and
Larry Horlick VE8H L will man the bases
on a rotating schedule for the durat ion of
the trek.

Eac h day the team will communicate for

approximately on e hour with the communica­
tions ba ses, probably on 40 or 80 meters. The
low ba nds tend to be more reliable for arctic
communications . Th e skiers will carry equ ip­
ment for MF , HF, and VHF communica­
tions. In addition, two search and rescue
satellite (SARSAT) transmitters will be used .
One SARSAT tran smitter will allow the team
to take daily position fixes , and the other will
remain in reserve for emergencies.

Six ai r drops will provide fuel, equipment
and oth er supplies to the team . The team will
rest for several days at the air drop points
and also carry out the main scientific experi­
ments .

The expedition organizers wish to avo id
any political associ ation , in the interest of
true international cooperation. As a result ,
the ski trek requires a great de al of private
fund ing . Those inte rested in finan cially as­
sisting th is historic endeavor should contact
the Polar Bridge Fund at Box 313, Don Mills ,
Ontario M3C 2S7.111



* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 voe Operation

CE?

INTROOUCl/IIG W2 SAl VIiFUHF MODUlES

NOW AVAIl.AIlU Wil li 4 STAGE

SEQUENCER
INTRODUCTORY PRICE $34 PREPAIO

DEALE R INQUIRIES INVITED

PH. (716)664-6345
915 North Main Street

Jamestown, New York 14701

i .+1IICOMI

New Technology (patent pending) converts any VHF or UHF FM receiver mrc an
advanced Doppler shi ft radio direction finder. Simply plug into receiver's antenna
and extern al speaker jacks. Uses four cm nto trecnonat antennas. low no ise, h igh
sensitivity lor weak signal detection . Call Of write IOf full details and prices.

rl DOPPLER SYSTEMS,INC. P.O. Bo.31819 (602) 488-9755t-' Phoenix, AZ 85046
CIRCU 15 ON READ£R SERVICECAJIO

* Security Monitoring

* Stuck Microphones

* Cable TV leaks

* Interference location

Auto-Kall
AK·l0

Inlr'Hlu('tor} Off"r

>/// . ;• • • •

CIRCLE 15 3 O~ RUDER S£AVIC£ C4 RO

GIVE YOUR EARS A BREAK!

q~!'-II~!'~
IJn'l;ram Fur Your

\lS-UOS@ Compatihle Computer
• Complete Cursor Control
* Room to store com ple te

addre ss informat io n
* A Reel -Time l og
* Total Q Sl's by Stote
* 900 QSO's on fl oppy , hard
di sk limited by s pace a vailable

.!-39""

· Ohio resident musl odd
5% soles lO ll .

:\lak.... ( :h.,..k" Paphlt· To;
,'\I()RL A."l S()t"1'WARE

" .0. U..... 2.tl1O
";11,,1 I.iwrl'....I. Ohio .J.1't.!O-IHUU

Fast. Reliable Serv ice Since 1963

Toroidal Cores. Shiel d ing Bead s. Shielded Coil Forms
Ferrite Rods. Pot Cores. Baluns. Etc.

IRON POWDER and FERRITE PRODUCTS

AMI~~~

•~eI~ 10 use D' '''f setel;ll~calln;l Lnl

• the ...\h FM or AM lralSW.er. samtf . ec

• lUll-II speal<er • Auto:nallC; spY<er RSeI

• Easy POOl) ,,'.'_.g ..,lh $...td1es • C,)/l11Ql11

• UIT\!SlrM;:ted hloll'f code. all16 dlll,ts • Wrong IlUIYlber reset

• 12 VOC rrOO.ie 01 base with 117 VAe power pao; (,ncllJdedJ

MoTron
Electronics - 509,95
69SW.21 stAve. ~ (S300~
Eugene. OR 97405 H..-dD,j USA)

Call Toll Free 1-800-338-9058 or(503)681-2118

CIRCLE 127 ON RUDER SERVICE CARD

Small Orders Welcome Free 'Te ch-Da ta ' Flyer

12033 OTSEGO STREET. NORTH HOLLYWOOD, CALIFORNIA 916D7

8·POLE CRYSTAL FILTER SALE·l0·200/0 OFF

Hair-Square QRV.DX :\Ionobanders

INTERNATIONAL RADIO, INC.
75 1 S. Macedo Blvd.

Port St. Lucie . FL 34983
(305)879-6868

For Ken"(MHI . ICO!\I and Yaesu products We will march any co mpetitive prices.
FREE one year subsc ription for ICOM. Kenwood Of Yaesu Newsletter ($ 10 .00 value)
with filler purchase . USA only . For latest pr ices, call (305) 879-6868 or send SASE for
latest catalog! '
Sa1ccndso.:cernber 31. 1987.
We also offer expert repair sen- ice on Kenwood . ICOM . Yacsu.• Azden and Atlas
equipment. 15 years experience. 5 dot~ s average turnaround time . Cal l for more info '!

Clr«: lE 42 ON RUDER SERVICE CARD

Won ux .. ,th l"o To..~r and No Amplifier
CuI ooi~. cut near sig~. build DX sigs. ki ll Q R M.

10 vt eters 15 \ld en 20 \ lden .10 \l fl er~

$29.9 5 $39.95 $49.95 $59.95
U"",hld< P~"...... l ....... Prof,I•. C...., Feed. R. od~ 10 l '...

~~s~l ighes t OX Gain per Do llar

l'¥7t N Oak 1..a,1O 130 11 E AnlennasWesl
I' ro~o. UT !\.lbO·f -2 13M"""!J'o tll OII 37-1. 1OM"

CIRCLE 90 0frI READER Sl:RVICE CARD CIRCLE 9 1 ON RUDER Sl: RVICE ColAO
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Number 28 on you, Feedback card

•

Ox

Chad Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

ON THE AIR FROM LIBYA

Amateur act ivit y f rom Libya
has been very scarce over the
past dozen years, with one ex­
ception. In late 1986 and early
1987, Hebert Trz aska $P6AT
made more than 35,000 contacts
from this North Afr ican spot.
His story is an inspiring example
o f th e resou rcefu lness and
ded icat ion of an active nxer.
and well retlects the true spirit of
furthering international goodwill
through OX.

First Sleps

Bert arrived in Libya in the fall of
1985, as guest of the Socialist
People 's libyan Arab Jamahirija
(SPlAJ), to leach in the electrical
engineering department 01 re­
cently erected Garyounis Univer­
sity , in Benghazi. Bert 's firs t act
there was to apply for permission
to operate amateur radio equ ip­
ment . He reasoned that this was a
necessary part of his research in­
to electromagnetic susceptibi lity
(TVI and RFI) and propagation re­
search .

Fully nine months and many
inqu iries later, Bert' s amateur
permission came through . Un­
fortunately, he couldn' t bring in
any rad io gear at that time, nor get
hi s own gear shi pp ed from
Poland . Imagine the frustrat ion of
a DXer in Libya with a license but
no gear!

Typical ham resourcefulness

Hams Around the World

came into act ion. Bert searched
through the lab equipment at the
university and found an excellent
Rohde-Schwartz EK-Q70 receiver
met woutd cover the amateur
bands. The search for the trans­
m itter wa s more difficult . He
turned to various amateur rad io
and OX foundations lor assis­
tance , but most wanted assur­
ance that the operation would
count lor OXCC before provid ing
gear. Bert finally located a trans­
mitter of sorts.

Gening on the Air

The umversuy's lab included
a Wavetek 178 signat generator
that could pump cut as much
as 1 Watt , under ideal condit ions.
Bert was able to squeeze only a
Ihird of a Watt out of the gen­
erator, however, with his jury·
rigged antenna. He increased this
slightly by feeding the antenna
through an attenuator. The better
impedance match of the atten­
uator more than compensated
for the 3-dB attenuation, and he
was on the air with a half-watt into
the antenna!

The arrangement was far from
perfect. The antenna was hard to
tune and his operation posi tion
was surrounded by high-power
broadcast transmi tters , which
swamped available impedance­
measuring devices. Keying the rig
was yet another problem. Since it
took too long to reach a stable fre­
quency. Bert decided to key the
antenna circuit instead of keying
the frequency generator directly.
Bert resorted to tapping a banana
ptug into a socket to key his sig-

nat. While continuing to scrounge
for parts to build a simple amplifier
or even a matching network , Bert
fired up this improvised station as
SA0Aon '4005 kHz on November
22, 1986, and logged G6Z0 for his
first OSO.

CRP Operat ion

Over the next three months,
Bert logged nearly 6,000 contacts
on every cont inent i n more
than 60 cnterent countries, The
f ir sl 2 ,000 OSOs were made
with h is make sh ift " k eyer . "
Small wonder The OX Bulletin
reported at the lime thai Bert's
CW was " very slow, and often
stra nge!"

Gradually the amateur com­
munity began to help out. DJ2BW
and OK1RV sent an elect ronic
keyer to Bert a t the en d o f
January , and Bert's 0 50 rate
doub led . Then , fo llowing the
ARRL 's acceptance of Berl' s
5A0A operation for OXCC credit,
the fl edg l ing European OX
Foundation chipped in a Yaesu
FT-901D tran sceiver. Lack of
rotor and cables, and difficult ies
with cu stom s, however, foiled
an attempt to erect a meander
donated by the INOEXA. Bert
continued to use dipoles about
20 feet high for the rest of his
operation.

Observations on the Bands

Bert had lillie trouble working
Europe with his modest station.
Almost 29,000 of his 35,000 OSOs
were with European OXers. He
wo rked 3,700 North Ame rican
hams , and 2,300 Asians, but only
a handfu l of Ocean ia , South
American , and fellow African
amateurs.

Bert made a particular effort
to work as many stat ions as
possible , but had to st rugg le
through much ORM. He co m-

pares the pileups with the queues
in meat shops in hi s nat ive
Poland . But he hung in there ,
and mainta ined an iron fist on the
p ileups . Bert kept con t ro l o f
the frequen cy by an swering
questions only when asked during
a OSO, not answering obvious
questions (What country is SA?),
and not accepting many skecs
from other bands.

The usual OX " po licemen"
harassed his operation , particu­
larly because his OSL manager,
SP6BZ, was not listed in the latest
CallbOOk. He avoided list opera­
tions with the single exception
of Jim Smith VK9NS's net, which
he used to work Sou th PaCific
stations.

Nearly Pro blem Free

His only real operating problem
came fro m OXers seeki ng in­
surance contacts through dupl i­
cated OSOS on the same band
and mode. Each such insurance
contact reduced his chances of
giving out Libya as a New One.
Some DXers called more than
10 times, and soon found them­
se lves on Bert ' s bl ac k l i st.
" They'll find thei r wait for a SA0A
OSL to be a long one!" Bert says,
" Fortunately the list contains very
few call signs . Unfortunately. the
majority of them are well-known
Dx-men."

Bert' s op era ti ng sc hedu le
varied from day to day , but he
spent much of his free time on the
air, perched on his hard lab stool
in front of the rig . Sometimes
leaching pulled him away during
prime propagation , but his job
took precedence over the rad io
activities. Still , he was success ful
at work ing enough srattons that he
could occasionally call CO and
get no respo nse. He took these
opportunit ies to try some other
bands, and work some SSB as

Photo A. Garyounls University in Benghazi, Libya. site of 5A0A ,
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He even managed a few
dozen QSOs on 60 meters before

a rig problem forced him off
his band.

UHF
(420-520)
· 3 db gaKl
' No _
• Easy to Mount
• RUgged
• SuperlQr

Perlo rmance

• Radiator Snaps
On and Of!

• Compe/ltJVelv ercea

• .v=,' - • .,\lRKLook at our ,ylVb>iL ' "!Hi ..

"ON WINDOW" Line

IVHF
(140- 175)
• No_
• E.asy to Moo'"

• Rugged
• SUperOOf

Perlormance

• Radiator Snaps
On and Of!

• Compe~tlvely Priced

provided invaluable assistance,
inc luding OJ2BW and OK1RV for
the keyer, DK9KD and the Eu­
ropean OX Foundat ion for the rig.
the SPlAJ authorities for operal­
ing permiss ion, and his co- work­
ers and friends at Garyoun is um­
vers ity for their support.m

well as CWoHe even managed a
lew dozen asos on 160 meters,
belore a rig problem forced him off
the band .

Bert wrapped up his 5A0A oper­
at ion on July 1, 1987. after logging
35.569 Ooos in 167 countrie s. He
expresses his thanks 10 mcse who

I• ~G.JKI
• No_
• Easy 10 Mount
• Rvgged - Goes ItIrough Car

Wash Wi/flout Removal

• SuperlOf Performance
• Broad Bandwidth
• Small Size

• Compe/ltively Priced

CellularfTrunklng
(800-895 MHI)

39CJO.B Fl,_ Road
SchIller Pill~. IL 60176

312·671-6690

brings imagination and innovation to
antennas and has been

since 1948!!

OJ .. so " tc T_
ew $S' ew sse ew sse ew $S' ew sse

E. "2 " _370 8146 2001 79474256 "'''6 "'".. , s " as 36 87 " , '"A, s '" , 7" st '" 98 " 2 2305
NA B2 323 , 226' 33' 279 398 rc , 36"
SA 2 22 29 27 '" '" " 6 '"oe s s " '" 26 27 3 216

To sss " 4759 380 11m 2560 93S5 5037 '''' 99 esse

,""x " " 3 27 22 ts 16 6 ta 1924

USA OJ ara 21" 288 21 ' 353 "
, 3.360

(T'tle European CW contacts IlSled in the 80m~ lIIClude 160m C'OIlIaCls·1
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Style X

Zip

,
I

I
I
,
,
,
,
,
I
I
,
,

L Ch~... k l !\lO I
I

I

--l

S 1.00

Ca ll

Exp. Dale

Siale

O Y
$8.97

$ 19.97
$39.97

Q SL Cards

o w o x
0 100 @

0 250 @
0 500 @

Postage a nd lI ill1d Jing

L M e

Order Form

P~.", i..i(>n gra nl...J 10 l'h, ~()copy

, - - - - - - - - - - - -
,
I Style:
I Quantit y:,
,
,- - - - ---"---"--- - ­
I Pleascprtnt !
,
I Na nll'

I Address,
I C ity

I l ,'1-;

I
I Card '
L M_ J'<*,• •ltut>7JMopri" WGEC<nI:!,,~~HOJli8 AlI. I..'lId< I<i.,....

LJ

Reverse

--=----

---
- - I.. --_:... ,'._-

I
i

--

=::--

W2NSD/1

-----_ ..._-

Style W,------==---.

Style Y

QSLs
Now you can get the highest q ua lity QSL ca rds withou t
spend ing a fort une! We put these cards on our press as fille r
between jobs; it gives the pressmen someth ing to d o and lets
us print QSLs for you at an absurdl y low price.
Not that we skimp: All three sty les are produced in two
colors {b lue globe or sa tellite with black type}. At these
p rices , you ca n sta rt the new year out right by QSLi ng all
those disappointed hams w ho 've been wait ing for you r card .
Tell 'em the ca rd was p rin ted by Way ne!
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S<>nd ch...,k or money ord... for 1-19.95 to:
Invrnln,n La'­
P.O. Box 18112

Brook line . ~IA O'l146

O~"LY \:SI S G 10 :\U:'\IORlES!'
HATF. TIlAT HIDDES 8A.~"K SWITCH?

TilE BA."lKt:R l..tII y_ .""'"... . 1140 m..moriea from
t h.. fronl panel!

*Just p"""" th .. -VOICE- button to at..p Ihrough nil
banka

· Roard ju . 1 plug" in - no m"dilic"l i"ns to your ri~!

*1n.lnll a and remow. in minut.-a. just lik.. th ..
upl ionnl vo,ce aynt h..aiuor board

·Tak..a " 0 po_ r from back up ball...n .-a
'l-yur wa.n nly

S oW: TIlE BA....KER cannot be woed if you h...... I....
optlonal voto. .ynthNi..... btMo rd instalit'd

NOTCH FILTERS
SEND FOR FURTHER INFO OR $20 FOR
SAMPLE. SPECIFY OUTPUT CHANNEL
OF CONVERTER.

DB ELECTRONICS
POBOX 8644
PEMBROKE PINES. FL33084

0\", . ""' "".""m" " "•• AI, _ , ,oa ... ""......."' ...." ...
ROSS DISTRIBUTING COMPANY
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~
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AXM INCORPORATED
SUPPUERS OF QUAIIll' EQUIPMENT SINCE J976
PRESENTS m EINCOMPAlWJl£
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• T,... 40 W.n P""",
• 99 c""".....
• W","·Il<>"<l
•""'.. """' ....s. c.o.p
~__ F"."'~,E'"

· FCC l OOC I I~' ::_
·~QOft_ .._ . .e.- I FM E- -AX~l l nc,. 11791 Lcara

Ga rde n Gl"OlC. C A 92640-2321
(;oO " .....1f.. _.... I S!-"" ' . ,Poe.

"ultihalt d Q RY 160-10 Diplllt'IV/Slllpt'r

·---T~--·

Wayne Green explains how you r business

can generale an ext ra $1,000,000 in sales.
You'll get step-by-step instructions on

the intelligent use 01 public relations as
well as many tips from Green's 35 years 01

expertise in the publishing world.

To order send $99 (check or MCNISA) to:

Wayne Green Enterprises, Inc.
WGECenter

Peterborough, NH 03458

or <8111-603-525-4201 x522

(:11tClt: 151 ON Rl" DER SlRVICE CARD

$1,000,000
IN EXTRA SALES

YOU CAN'T AFFORD NOT
TO BUY THIS VIDEO!

C IE Cle...elend In_tltut.
of EI_ctronlc.- ___ $a"'¥~

~"i> OF' ,e
~v <~

~ ~~ ;
Z ~y 0"'<i> r;;;"fJ '/,..$

...c ~"
• 193-' •

e lE is the world's larges t independent
study electronics schoo l. We offer ten
courses covermg basic electronics to
advanced digital 'nJ microprocessor
technolo~y . An Associaee In Applied
Science in Electron ics Engmeerlng
T echnologv is also offered.

S tudy at h orne - no classes. Pro-
grams acc redited and digihle for VA
benefits.
---. . . . . . . . . . . -------. .
CIE Clnd >nJ 1ru.tIl U' t '~ Bn ll..",,,-,

1776 u" 17th Sr.. {:k,,..I>nJ. Ot'k' HI14
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1988
CALLBOOKS

• •• • * * ••••••

Illinois . esidents please add 6 '1>% toll" .
A ll p aymen ts • lU st be In U.S. funds.

u Both N .A. & ln1ernatlon,l' CallbOoks
incl. shippIng w ithi n USA $ 5 5 .0 0
Incl . shipping to f oreign count ri es 60.00

RADIO AMATEUR II6 kca DD INC.

A
~· Dept. B

925 She.wood 0 • .• eo » 24 7
LA k e e tun , IL 6 0 044, USA

O N o . l h Ameriun ceueoo «
Incl . ShipPi ng within USA $28.00
Inti. shippi ng to f o r e ign ccu n t rt es 30.0 0

u tn ternat tona t c enccc«
inc l. sh ipPing within U SA $30 .00
inc l . sh ip p in g t o forei gn co unt r ie s 3 2 .00

c Call b OOk Supplement , p u b liShed June lst
incl. sh ipPing w ith in USA $1 3 .00
incl. shipping to f o reign coun t .ies 14 .00

SPECIAL OFFER

Tel ' (312)234-6600

Con tinuing a 61 y ear tr"d it l on . w e b r i ng
you th ree new c eueo cks fOI 1988 .

The N o.l h Amer ican canec o« lis ts t he ca lls,
n ames, an d ad dress info r mat i on fo r 4 7 8,0 0 0
licensed ree te amaleurs in all cauntr ies o f
N o.l h Americ:". f ro m Canada t o Pan am a
InclUding Green lan d, Be. muda. an d the
Clribbe"n ,slands p lus H.w,ii an(l I ne
u.s. possessions .

The Inte,nOlhonal Clllbook lists 481 ,0 0 0
licensed fld,o a mateu rs in co u n! rles a utsi4e
Norlh Ame'i , • . Its cOllerage includes South
Ame, iU. Europe, Alrl ca, Asi a, ano In"
Pa c ifi c a rea (.. xct ustve 0 1 Ha w"i; and tne
U.S. PI ssessronsj ,

The 198 8 COllibo ok Su pplemen t is a ne w Idea
in Callba ok u p dat es, list i ng the ac llv i l y i n
batll t n e N o.th American and In te rn at ional
c en oooxs. PubliShe d J u n e 1, 19 8 8 , Ih ls
SUPPlement will mctc ee Iho u S,lnds o f n ew
licenses, ,ldd re ss ch,lnge s, an d call sign
c h ,lnges fo r t n e p recedi ng 6 montns.

The 1 988 011 bOOkS w i ll be PUDhsh e d
Decembe. 1 , 1987. see you, lJealer 0 ' o .der
now d ire ctl y from t he publisher ,

ClACU 3 1 ON RUDlR SlJIVlCl CARO
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CB-TO-TEN

73 h as lcod the way On C B-to-IO meter <"oove";,,n •. T. ke
advantage of our offe r to help yoo gel On to meters before the
s"n.po" pea k again. [I's easy and saves you money ~

~ Tille Iss"..

Measure Up With Coaxial Dynamics
Model 83500 Digital Wattmeter

1 Randplan and Crystal lor" May 77
2 Conwrsio n Data M ay 77
3 RadioShack TRC-47 Jol77
4 E,f,Johnson Messenger 123A Jul77
5 Hy ·Gain 670B Jul77
6 Antenna Suggest;"n, Dec 77
7 Rad io Shack Rea li' ti c Mi n i 23 Dec 77
8 The Publicom J Feb 78
9 How about SSB Conversions? Jul78

10 Radio Shack TRC · l l . nd TRC ·74 Aug78
11 Radi o Shac k R.ali,ti~ M ini B Sep 78
12 fly -Range 68IA Illy -Ga ini Sep 78
13 KrocoKCB·23 101l 00118
14 Lafayelte Tebal 558-75 No v 78
15 Rodio Shack Realistic TRC·4S2 Nov 78
16 CB Wa lki e-Ta lk ie Conversion !'<ov 78
17 Sharp Model CB-BOOA Jan 79
IB SBESidc bander 11I.nd race 123A lan 79
19 Midlan d 13-R82C .nd Ot her PH Rig. .\ \ay 19
20 Lafayette 558-75 and 558-100 Jun 79
21 Royce 1-655 :-Jov 79
22 lohn""n Viking 352 :-Jov 79
23 CB 10 10 PM - Part I jan SO
24 CB 10 LO f M - Pari [[ feb 80
25 More Talk Power for Ihe TRC-l! Mar 80
26 Sears RoadT. lke r 40 MaT 80
27 Penney'<SS8 Rig Apr 80
28 The Pcly-Paks 4O-Channel CB Board Jun 80
29 The Cobra !32 Ju l80
30 New Life for SSBC8 Rigs Ju l80
31 Double Your Channd< in 55B Conversion> Jul gO
32 On Ten FM Aug 80
33 Put Tha! By-Gain CB Board to Use Sep SO
34 Peaking and Twea king Hy_Gain Boards .\ \ar 82
35 CB to CW? IH y-Ga inl Jul82
36 Maximum Modulat ion lor CB Conversions Dec 82
37 Beef Up Your C8·!0,CW Conversion Feb 83
38 Add a Digital ReaJ<lul to Your CB Conversion Feb 83

Send $3 ,00 for tbe first ar/icle and 5LSO each thereaher, Just
cboose tbe article n umbersand ca ll witb a cred it card number
or senJ a chec k or money urde r to: CB t" Te", 73 Amateu,
Rad,o Mogazlne, WGE CC~ler. PCI.":)()ro~gh IVH 034581603­
525_4201/_

T~e "Generation Gap" is filled with the "new" EXPEDlTOR, the
microprocessor based R,f. AnaDigit System.
The EXPEDITOR power computer...you make the demands, it fills
the requirements.
• Programmable forward AND reflected

power ranges.
• Can be used with the elements you

now have.
• Compatible with all Coaxial Dynamics

line sizes and power ranges.
• 18 scales from 100 mW to 50 kW.
Contact us for your nearest authorized
Coaxial Dynamics representative or
distributor in our world-wide sales
network.

COAXIAL
DYNAMICS, INC.
15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233 1-800-COAXIAL
Telex: 98-0630

Service and Dependability...A Part ofEvery Product
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FEEDBACK
Feedback /I Title Feedback /I Title

In our conlinuing effort to present the best in ama- 1 Welcome Newcomers 22 Above and Beyond

leur radio features and columns, we've decided 10 go 2 Never Say Die 23 New Products

directly 10 the source-you, the reader. Articles and 3 OAX 24 Barter and Buy

columns are assigned feedback numbers, which ap- 4 Working the World Fast 25 Propagation

pear on each article/column and are also listed below. 5 W87PAX Pan Am Games 26 ATV
These numbers correspond to those on the leedback 6 Review: IC 475 27 Ski across Pole

card opposite this page. On the card, please check the 7 Review: Heil Boomset BM-lO 28 OX
box which honestly represents your opinion of each 9 Troubreshoottnq Tricks 30 Packet Talk

article or column. 10 The Colvins 31 Weathersat

" What 's in il for me?" comes the cry from our failhful 11 DX QSLcards 32 ATTY
readers. Besides Ihe knowledge that you're helping us 12 Case for DX Nets 33 Special Events

find oul what you like (and don't like), we'll draw one 13 Digital Receiver 34 Hamsats

feedback card each month and award Ihe lucky winner 14 Nets to Check 35 73 Internat ional

a free one-year subscription (or extension) to 73. 15 Dynasty Award 36 International DX

To save some money on stamps, why not fill out the 16 DX Country List 37 Aerial View

Reader Service card , the Product Report card, and the 17 The 100 Winners 38 Novice 10 Meter DX

Feedback card and put them in an envelope. Toss in a 16 DX Newsletters 39 OAP
damning or praising letter to the editor while you're at 19 Commodore 64/128 40 OpEd
il. You can also enter your aSl in our aSL of the Month 20 Dealer Directory 41 Index: January

contest. All for the low, low price of 22 cents! 21 Circuits
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Number 360n your Feedback card

ATTENTION TRAVELING HAMS!
Want to operate in other countries whi le you are traveling? Here's how!

edited by Richard Phenix

Hams in the US: Except in Canada, a permit to operate is
needed in every country. In countries with which the US has

a reciprocal agreement, no exam is needed; in others, you may
or may not be permitted to operate. 73 International strongly
recommends you begin any travel planning (months before your
scheduled departure) with a business-size SASE to the AAAl
Information Service requesting its "slx-paqe general information
packet." Then, follow the AAAl suggestions.

Non·US Hams: Write your own national radio society for similar
information. Be sure to include return postage.

All countries require basic information when you apply for a
permit tooperate within their boundaries . In addition, each usual­
ly has special requirements. See the form below for an attempt at
coverage of basic information. 73's foreign correspondents will

be working with this and sending in additions and corrections,
and all readers are encouraged to do likewise. When (if?!) we
think we have succeeded in creating a good form, we will publish
it in English (with all items on the form repeated in the other live
official United Nations languages).

Beginning with this issue of 73, the special requirements of a
few countries will be listed in addition; in following issues during
1988 we will try to cover all the countries popular with visiting
hams. Want 10 promote your country? Send 73 International any
requirements not covered in the sample form below; the address
10 which permit applications should be sent, fees required, how
fees can be paid, and any other information that would be helpful
to our readers.
Sample: Application for Operating Internationally:

Application for Permission to Operate

The totlowmq-named radio amateur respectfully req uests the permission of the government 01 _
to operate amateur radio equipment in the country. II permission is granted, the undersig ned agrees to operate in
accordance with

(1) The rules of the (ITU) Geneva Radio Regulations governing amateur operation
(2) The terms and conditions of the amateur rad io license issued by th is operator's government
(3) The terms and conditions of the bilateral agreement (if any) between this operator 's government and the permit-issuing

government , and
(4) Any further conditions attached to the permit issued . I certify that the information given below is true and accurate.

Date Signed: Full Signature: _

Last name First name _

Nat ionality Are you a citizen of the count ry? _

Place and date of birth _

Home mailing address _

Home te lephones: Residence Office _

Cali sign Operating license number _

(ATTACH PHOTOCO PY of license) Expiration date Class _

Address while in permit country _

Locat ion of operation _

Passport number and country _

(Attach photocopy of pages showing name and number.)
Occupation _

Permit requested from (date): to: _

If mob ile, license number of vehicle _

Xmtr power input Walts _

Description of equipment (Include brands , models, and serial nos.) Xmtr Receiver _

Antenna Frequency bands _

Types 01 emission _

SPECIAL INFORMAT IO N FOR (Name of country):
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Early Reservation Information

!~,- - - - - - ---- ~

April 29, 30, May 1, 1988

HAMVr:NTION is sponsored by the Dayton Amateur Radio Association Inc,

$,--

$---

::===
@ $16.00--

---------

l1m>:...tllInl'
@ $8.00-

ttamventJon Video
VNS video presentaUon about the NAMVENTION is
available for loan. Contact Dick Miller. 285.3 La
crests. Beavercreek. ON 45.324

1988 DeadlInes
Award Nominations: March 15
Lodging: April 2
License r:xams: March 26
Advance Registration and banquet:

USA - April 4 Canada - March 31
rtee Market Space:

Orders will not be processed before January 1

information
OeneraI Infonnatlon: (513) 433-7720

or. Box 2205. Dayton. ON 454<J 1
Flea Market InfonnaUon: (51.3) 898-8871
Lodging Infonnatlon: (513) 223-2612

(No Reservations By Phone)

Lodging
Reservations received after Nousing Bureau room
blocks are filled will be returned along with a list of
hotel/motels located in the surrounding areas of
Dayton. The reservation will then become the
responsibility of the individual.

City State __ Zip _

Admission
(valid all 3 days)

Orand Banquet
Women's Luncheon

(saturday) @ $6.75
(Sunday) @ $6.75

Mea Market $23/1 space
(Max. 3 spaces) $50{2 adjacent
Admission UcI<ct must $150/3 adjacent $, _
be ordered with flea market ticJ<ets Total $, _

• $1 0.00 at door •• $18.00 at door. If available

Make checks payable and mail S.A.s.e. to -
Dayton Hamvention. Box 2205. Dayton. ON 45401

Advance Registration Fonn
Dayton Namventlon 1988
Reservation Deadline - USA·Aptil 4 . Canada-March :51

Name _

Address _

I I After 6 pm

-

• Giant 3 day nee market. Exhibits
• Ucense exams· Free bus service
• cw proOclency test • Door prizes

Mea market tickets and grand banquet tickets are
limited. Mace your reservations early. please.

flea Market llckets
A maximum of ~ spaces per person (non-transferable).
Tickets (v alid aU 3 days) will be sold IN ADVANCE
ONLY, No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Speda1 Awards
Nominations are requested for 'Rad io Amateur of the
Year'. 'Speclal Achievement' and "Technical
Achievement" awards. Contact: Mamvention Awards
Chairman. Box 964. Dayton. ON 454<J 1.

Ucense Exams
Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements
indicated at top of form. copy of present license and
check for $4.35 (payable to ARRLfVEC) to: Exam
Registration, 8830 Windbluff Point. Dayton. ON
45458

1
1
I

Name ~ I
Address ~ 1

:: 1City------- State -- Zip--- ~ I

~ I
~ I
I
1
1

Deposit required - Room deposit must be paid directly to 1
the hotd or motel by date shown on the confinnation fonn
gent to you. Use canceled check for contlrmatlon. I

1
1
I

Phone _

Lodging Reservation Fonn
Dayton Namventlon - April 29• .30. May 1. 1988
Reservation Deadline - April 2 . 1988

Rooms: ( ) Single I) Double (1 bed. 2 persons)
I ) Double Double (2 beds. 2 persons)

Arrival Date ~--::--__;_,_=­
( ) Before 6 pm

Departure Date _

:'1ail to - Lodging.Dayton ttamvenuon. 1680 Kettering
fower. Dayton. ON 45423-1680------



PACKET TA'L'ii"''''''''''''''
Latest in Digital Hamming

Brian Lloyd WB6RON
19200 Tilford Way
Germantown MD 20874

THE MURKY WORLD
OF PROTOCOLS

Packet radio is gellmg ready to
go through a major change . Many
people involved wi th the develop­
ment have discovered that AX.25
level 2 is not capable of support­
ing the growth , and we now need
same sort of Layer 3, or network­
ing, protocol. I have received a
number of requests asking for a
better explanation of what is going
on in this area. This is the first in
an ongoing series on networks
and how they relate to your packet
radio station.

In order to facili tate discussion
of networks, the Inte rnat iona l
Standards Organiza tion (ISO)
came out with a recommendation
for the description of networks .
This became known as the refer­
ence model of Open System Inter­
connection (OSI) or the "seven­
layer network" model , Let 's
quickly go through the layers and
their general meanings.

Layer Definitions

The PHYSICAL layer (layer 1)
does those things having to do
with the physical data transport.
Items such as modems, cables ,
data rates. and interface specif i­
cations all fall into this layer.

The LINK layer (layer 2) embod­
ies whatever protocols and tech­
niques are necessary to deliver
packets from one point to another
within the network , often in an er­
ror-free fashion .

The NETWORK layer (layer 3)
handles the routing ot packets
from their original source to the
final destination.

The TRANSPORT layer (tayer
4) ensures the proper end-to-end
delivery of packets from source to
destination .

The SESSION layer (layer 5) is
responsible lor keeping the pack­
ets from one session separate
from those of another. For exam­
pie the SESSION layer would en­
sure that my file transfer does not
get mixed up with my keyboard
aso even Ihough they are going
from the same source to the same
destination.

The PR ESENTATION layer
(layer 6) handles generic opera-

nons such as ASCII 10 Baudot
conversions and data encryption .

The APPLICATION layer (layer
7) provides a way for programs
and users to access the network in
an orderly fashion.

ISO Model and
Current Packet Radio

For most of us in packet radio,
the physical layer means an nar­
row bandwidth FM signal in the
2-m band with a peak deviation
of 3 kHz modulated with an AFSK
signal using 1200· and 2400-Hz
tones. The bit stream is encoded
using Non-Return Zero Invert
(NRZI) and sent at the rate of
1200 bps.

The linl( layer is the High-level
Data Link Control (HOLG) frame
format with its built-in error detec­
tion in the form of a Cyclical Re­
dundancy Check (CRG). The link
protocol is very simple . II the CRC
shows that a packet is in error, the
packet is discarded. Note that
while this ensures that bad data
won't get delivered to the destina­
tion, it does not ensure that good
data will get delivered.

The network layer is our digi­
peater specification, When you
establish a connection, you must
tell the TNC the prec ise route 10
use to get to the dest ination . This
is called strict- source routing .

The transport serv ice is provid­
ed by AX.25 Level 2. If a packet
is lost somewhere between the
source and destination the trans­
port service (AX.25) will cause
that packet to be resent. Notice
that the transport service will en­
sure receipt of packets end-to-end
and it is not absolutely necessary
that the link layer ensure delivery
of data ,

Th e session layer is ra ther
nebulous , but someone could
make an argument t hat the
stream switch is used to keep
sessions with multiple stations
separate and could therefore
be considered by some to be a
fo rm of session protocol. The
presentation layer is again rather
difficult to locate in our TNCs,
but I guess that we could consider
the TNC commands FI LTER,
LFAOO, and LCOK to be a form
of translation.

The application layer is repre­
sented by TNC's command pro­
cessor and the interface to your
terminal.

Questions about AX _25

Ok, ok, , can hear the screams
of protest already. I know what
many of you are going to say:
AX.25 is really only a link-layer
protocol and that the addition of a
"layer 3" atop our existing AX.25
"layer 2" protocol is, in fact , what
all this networking hoo-rah is
about. I agree that AX.25 is sup­
posed to be only a "layer 2" proto­
col, but that is not how it is used
now. AX.25 makes sure that the
packets are delivered from end­
point to end-point and therefore
qualif ies as a transport protocol.
Someone once said to me, " If it
looks like a duck, quacks like a
duck, and swims like a duck, then
it is probably a duck ."

"AX.25 is
supposed to be
only a layer-2

protocol. r r

Let's dig a tune further into
some of the complaints that are
surfacing . First, as Tom Clark
W31WI pointed out a while back in
his famous , "But wait , there's
more, " ar ticle, trying to pus h
packets through more than about
two digipeaters is a fruitless activi­
ty. Besides , the eight-digipeater
limit and being required to specify
the entire route is also annoying
and very limiting. So the real com­
plaint is that most of you do not
like the existing link, network, and
transport protocols and would like
to relegate AX,25 to the job of be­
ing a link protocol , a job it was
originally designed to do. Or; I'll
buy that. But, it you do that, you
need a new networking and trans­
port protocol. Therein lies the
furor-how to best accompusn
this task.

Datagrams and Virtual Circuits

In order to go much further, you
need to understand some other
concepts. A major debate to date
has raged on the differences be­
tween a datagram-based network
and a virtual-circuit network ,
These differences have a great
deal to do with how the network
and transport protocols do their
jobs.

Datagram and virtual circ uit
(VC) netwo rks may work in a
sim ilar fashion or they may be
very different. The definition of a
datagram network is that every

packet contains the tun source
and destination addresses (that
means that our existing imple­
mentation ofAX.25 is a datagram.
based network and transpo rt
protocol with strict-source rout­
ing). This allows the network the
option of routing each packet
independently .

The analogy used most often is
that of the post office. You take
your tile or message , break it up
into packets (letters), and transmit
(mail) each one separately. By
virtue of this technique there is no
guarantee that the network (post
office) will keep the packets (let­
ters) in the same order so that it
becomes the job of the transport
service (the recipient of the mail)
to reassemble them into the prop­
er order. As a consequence the
transport layer does more of the
work allowing the network layer to
be simpler.

On the other hand we can
construct a VC network and use
the analogy ot the phone system.
An exchange begins with a call
request packet (dial the call)
travel ing through the netwo rk.
At each node in the network that
particular " call " is assigned a
Logical Channel Identifier (LCI).
From then on each packet ccn­
tains the Lei rathe r than the
address and every packet takes
th e same route th rou g h th e
network much like you are as­
signed a channel from the begin­
ning of a phone call until you hang
up again (or are disconnected) . As
a result of this a VC network tends
to have a more complex network
layer and a simpler t ransport
layer.

Both approaches have their
cresses and minuses . There are
two advantages of a vc-baeeo
network:

• It switches packets faster be­
cause it doesn't have to look up
the route for each packet. That's
done at the time of the cali-re­
quest packet.

• The full address isn't needed in
every packet so header overhead
is less.

Datagrams also off er two
advantages:

• If a switch should fail other
switches can easily bypass the
failed switch and keep the packets
moving. Any packets lost when
the switch failed are retransmitted
by the source transport service
when the loss is finally detected.

• Each packet is treated separate­
ly so a switch does not need to
" remember" anything about the
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For further information on the protocols discussed in this column:

TEXNET: Texas Packet RadioSociety,lnc.
PO Box 831566
Richardson TX 75083

NET.EXE: Tucson Amateur Packet Radio Corp.
POBox 22888
Tucson AZ 85734

NET/ROM: Software 2000, Inc.
11 27 Hetrick Avenue
Arroyo Grande CA 93420
(804) 489-1977

NET.EXE

The last nelworking package
I wil l discuss this month is
NET.EXE written by Phil Karn
KA9Q. Unlike the other two
packages, it makes a fairly radical
break from traditional packet in
that it does not make an attempt
10 use a standard TNC for the
user interface. Instead it requires
a more powertut personal com­
puter such as a PC clone. It
uses the international standard
Internet Protocol Suite otherwise
known as TCP/IP (named for
the most significant protocols in
the suite, the Transmission Con­
trol Protocol and the Internet
Protocol). tP is the network layer
and is a true dalagram protocol.
TCP is the transport service
that handles lhe end-to-end
request for retransmission 01
lost packets and resequences
out-of-sequence packets . The
result is a network that looks like
a VC to the user or application but
has the advantages of a datagram
network .

NET.EXE doesn't just stop
there either. It provides th ree
applications: the File Transfer
Protocol or FTP, the Simple Mail
Transfer Protocol or SMTP, and
a terminal-to-terminal and tar­
minal-lo-host pro tocol catted
TELNET. In addi tion to providing
these services, NET.EXE is lully
multi-user and will support multi­
ple FTP, TELNET, and SMTP
sessions concurrently. The dis­
tribution of NET.EXE comes with
full technical documenlation and
source code so that you can
make you r own changes and
enhancements.

In Conclusion

Aren't these protocols mutually
exclusive? If you choose one do
you have to forego the advan­
tages of the others? Not necessar­
i1y. However, this leads us into the
realm of internet working (inter­
connecting two or more dissimilar
networks), a subject I will discuss
in detail in a subsequent column . I
will give you a hint though: notice
that the network protocol in TCP/
IP is called the Internet Protocol.

That's it for this month . Next
month I wilt be talking about
improvements to lhe physical
layer : modems, radios, and
channel access techniques. See
you thenlQJ'

(NCP) designed by the Texas
Packet Radio Society. I have no
idea how available it is, but I sur­
mise that it is not as easy to get as
a TNC-2 or a PC clone.

NET/ADM has can be called an
edqe-to-ecqe protocol, meaning it
provides reliable service to the
edge of the network where the
user connects .

Any TNC-2 can be turned into a
NETfROM node. All you need to
do is remove the old TNC program
ROM and insert a new ROM lrom
Software 2000. Once this is done
the TNC is no longer useful as an
end-user TNC- it becomes a
packet swi tch only.

For NET/ROM to work welt you
must have two or more TNCs and
an appropriate number of NET/
ROMs (extra ROMs used in this
manner are available at a lower
price). The TNCs are connected
together at the asynchronous (ter­
minal) ports. This provides the po­
tential for multi-frequency packet
swnchrnq. a must for efficient op­
eration. (Next month I will discuss
why repeating packets on the
same frequency is a no-no and
why simplex digipeaters should
be abolished).

This package comes next in
the area o f interest and ser­
vices. TEXNET is also a datagram
service but it has no end-to-end
or edge-to-edge transport-like
protocol. For keyboard -type
operation this is not a real problem
because the user can act as a
transport protocol and restart a
session should he/she become
disconnected. TEXNET becomes
rea lly interesting when you dis­
cover that it is providing services
such as lhe network BBS, the
conference bridge (round-table
type of operation), and the weath­
er-service interface. Finally
something more than the ven­
erable BSSI

As far as I can tell, the major
drawback to TEXNET (if it has
one) is that it runs only on a spe­
c ial Node Control Processor

TeXNET

"Any TNC-2
can be turned

into a NET/ROM
node."

most to you since it is by far the
simplest Change to our existing
network.

NETfROM nodes connect to
each other using AX.25 and then
converse with each other using
their own internal protocol. You
use a N ET/ ROM network by
connecting to your local NET/
ROM node, telling it to connect
to the NET/ROM node closest
to the destination, and then telling
that NETfROM node to connect to
the destination (three connect
commands are always required).
I n this m a n n e r NETfROM
re places the digipeaters and
rem oves the requiremen t for
strict-source routing. However,
you still need to know where your
local NET/ROM node is and what
NET/ROM node is nearest your
destination.

In ternally. NET/ROM uses
datagrams. The N ET f RO Ms
share information about what
other NET/ROMs are in the
network. Each NET/ROM main­
tains a lisl of all the other nodes in
the network and will attempt to
route pac kets around a failed
node should the need arise.

There is no concept of a logical
connection except at the edges of
the network where the end-user
TNCs connecl. NETfROM has a
transport (layer 4) protocol that
provides reliable service up to the
point where users' TNCs connect
and therefore is not a true trans­
port protocol. A true transport pro­
tocol is end-to-end. Perhaps what

past (no "channels"). Most of the
memory in the switch can be used
for buffering without concern for
wh ere packets come from or
where they are going.

Thus, the key diffe rence be­
tween the two approaches is that
a virtual circui t switch can support
only a limited number of connec­
t ions and will " disconnect" all
connections passing through it if it
fails . In the com mercial world
wh ere extremely rel iable hard­
ware is the rule, this usually is
not a problem. On the other hand,
a da tag ram network hand les
changes in and damage to the
network much better than a VC
network.

Packet Networks Today

Currently there are three net­
working pac kages in amateur
packet radio, all based on data­
grams. These three networking
packages are NET/ROM , TEX­
NET, and NET .EXE . A fou rt h,
COSI, was announced about a
year ago but has not been re­
leased. It uses virtual circuits and
is based on some of the ISO and
CC ITT pro tocol recom menda­
tions. I will talk abou t it in another
column when the software is final­
Iyavailable.

NET/ROM is available in the
form of a rep lacement ROM for
the TNC-2s and is intended to
essentially replace digipeaters.
TEXNET is a set of software that
runs on a special piece 01 hard­
war e ca lted a Nod e Con trol
Processor (NCP) designed by the
members of the Texas Packet
Radio Society. NET.EXE is an im­
plementation of the international
standard Internet Protocol Sui te
(TCP/IP) and runs on PC clones,
the Commodore Amiga, the Apple
Macintosh , and most small UNIX
systems .

Which one of these packages or
approaches is best? The answer
is simple: it depends upon your
application and interest. Before
you decide wh ich nelworking
package is best , you need to
decide what services you want the
network 10 provide.

NET/ROM

To date all amateur packet op­
erations have been based on the
concept of a user sitting at a termi­
nal conversing with another user
or with a SSS. The other concept
is that of a computer conversing
with another computer. If you are
satisfied with rag-chewing and us­
ing the local BSS then very little
needs to be changed. In that case,
NET/ROM will probably appeal
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View On Video Processing

Number 31 onyour Fe~back card

WEATHERSATS

"

...."

,..
••,
,,
•,,
,

Fig. lb. This shows the principle
of " reassigning" pixel values
from low contrast images to give
improved displays.
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ground and Ihe .. +" reference in­
put would be wired to +5V. In that
configuration, the 256 output
steps would be evenly spaced be­
tween OV and + SV. In effect, the
output waveform would be a dupli­
cate of the input signal and we
would not even realize that the
circuit was in place. rn this circuit,

ming amplifier plus gain/offset
stages) coutd perform the same
function. In effect, we go from a
0-5V analog signal at the input,
through B-bit digital, and back to
0-5Vanalog.

The Point

"So What?" you may say. Let's
look, however, at two features of
U1, the " + " and "-" reference
inputs, which we have ignored up
to this point. To perform the usual
linear conversion, the "-" refer­
ence input would be held at

,
"' "' "'
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U1 is a basic hardware NO chip
and a great many ICs could be
used- an ADC-DB04 is one inex­
pensive option. A 0-5V video sig­
nal (de rived from your normal
video detectorlfilter for example),
is applied to the input and an a-bit
digital value (0-255) will appear
on the B digital output lines, corre­
sponding to the analog voltage
level on the input. 8-bit video con­
version, with 256 possible gray­
scale steps) is so close to analog
in quality that it might as well be
analog!

In this application the chip
shou ld be wired so that it is con­
stantly making conversions, one
after the other. A chip such as the
ADC-DB04 will complete a conver­
sion in approximately 100 mi­
croseconds . The tree-runmnq
chip will therefore complete ap­
proximately 2500 conversions in
the course of a WEFAX line or the
visible or IA segmen t of an APT
line so there is no probtem with
limiting resolution! There are
other gimmicks associated with
the AID chip but we will skip these
for the moment. U2 is an octa l
latch that will hold the B-bit output
from Ul constant, updating the
digi tal lines at the completion of
each conversion .

The B-bit digital value from U1 is
converted back to analog by U3, a
hardware a-ott digital to analog
(D/A) converter. Again, there are a
wide variety of commercial chips
that will do the job. Alternatively, a
number of op-amp stages {sum-

Fig. 1. Digital processing circuit. The BLACK and WHITE REF controls
can be set to provide any degree of enhancement over any given
segment of the input waveform.

system, whether digital or analog.
Such an approach permits you to
perform a wide range of image-en­
hancement expe riments and pro­
cedures wilhout altering your dis­
play system in any way.

One of the simplest ways to in­
corporate this digital "transparen­
cy" is shown in Figure 1. IC U1
performs an NO conversion, fol­
lowed by IC U3, which takes the
digital output of U1 and performs
a D/A conversion! Bear with me
for a moment and all will become
clear!

sys tem with IA signal levels .
Although simple approaches

work well for visible data, solving
the IA problem is more complex.
An inte rest ing approach was
taken by Bayless in the design of a
contrast expansion processor for
NOAA IA data which appeared in
Wireless World about ten years
back. He used bc-otased diode
networks to pass both the posi­
tive- and negative-going halves of
the 2400-Hz subcarrier signal in a
manner that essentially clips the
signal to permit the upper part
of the dynamic range to be ex­
panded to full contrast.

In essence, the ci rcui t is an
audio clipper thai will only pass
subcarrier peaks that exceed a
preset level. The resull is any de­
gree of expansion of the contrast
at the White end of the grayscale
with all video values below the
threshold converted to black. Be­
cause of the way the circuit works,
there is essentially no subcarrier
signal at all in these "black gaps,"
so if you are using subcarrier lock
for timing, you had better rewire
your system 10 lock 10 a subcarrier
signal ahead of the processor to
avoid a loss of lock during much of
a typical visible light line. The cir­
cuit is fairly simple, but an osci llo­
scope is a necessity because of
the critical level adjustments. The
main advantage of the circuit is
that it slips between the video
source (receiver, tape deck, etc.)
and your unmodified d isp lay
system.

Transparent Digital Processing

Analog circuits to perform more
complicated processing tasks
soon get very complicated and
can be very elabo rate to set up. In
contrast, digital techniques are
comparatively simple . Funda­
mental to any digi tal processing
scheme is the conversion of
analog data to digital (numerical)
form, also known as NO conver­
sion. At this point. we can begin to
modify the data by numerical or
mathematica l operations.

Although you might think that
digital image techniques would be
limited 10 a digital imaging sys­
tem, we can perform a wide range
of operations using what I refer to
as " transparent" digital process­
ing. In effect, we insert a digital
processing " black box" between
our signal source and our display

Analog Processing

In this age of digital marvels,
it may seem strange to suggest
that anything useful can be ac­
complished using analog pro­
cessing, but it is surprising what
some fairly simple techniques can
do. An example of this has already
been alluded to with regard to ex­
panding the contrast of visible
ligh t data. In all of the Weather
Satellite Handbook (WSH) cir­
cuits, including the scan convert­
er, the output of the video detector
is clipped to a maximum of ap­
proximately + 5V by a zener diode
at the output of the post-detection
filter. In effect, no mailer how hard
you drive the video con trast, white
level cannot exceed this limil. This
is what makes it possible to adjust
the video drive to whatever is re­
quired to get good visible light
co ntrast without , at the same
time , over-driving the display

Dr. Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason Mf 48854

IMAGE PROCESSING

Last month I began a discus­
sion of image processing tech­
niques, wh ich I con tinue with
here. Prior to doing that, however,
I want to diverge just slightly to
discuss some aspects of tape sys­
tems since taped signals will be a
primary image source for many
approaches to video processing.

The Aud io Tape Dilemma

Whenever we engage in signifi­
cant contrast enhancement, we
are laking a small range of signal
amplitude variations and convert­
ing them to a wider range of out­
put variations. When we do this,
the quality of the signal becomes
quite critical. Subcarrier level vari­
at ions, noise , or other signal
anomalies that might be barely
visib le in a linear display can be­
come quite objectionable when
we expand the contrast of the dis­
play . If we take 25% of the sub­
carrier dynamic range and ex­
pand it to the full dynamic range of
the display system, we essentially
expand contrast by a factor of 4.
Any unwanted amplitude shifts in
the signal will be expanded to the
same degree! Proper upkeep and
servicing of the tape system is of
primary importance if you really
want to manipulate the image
data.
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GOES 1691 M Hz RECEPTION
S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

~PREAMP CONVERTER RECEIVER
1691-lY (N) MMg1691 MMk 1691-137.5 13 7.5 MHz
1691 -LY (N) MMg 1691 MMk 1691-137 .5
GAIN: 20dB GAIN: 13dB GAIN: 20dB TYPICAL
BOOM: 6 ' N.F.: 1.2dB N.F.: 4.8dB MAXIMUM
$85.50 12VDC @40 ma 12VDC @ 80 ma

$225.00 $299.00
Send 66 c (3 stamps) for detailed specs on all VHF & UHFproducts. Sh ipping FOB Concord, MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

S1 SPECTRUM INTERNATIONAL INC. (617) 263-2145

P.O. Box 10845 , Concord, MA 01742, USA [-- l iZ
CIRCLE 183 ON RUDER SERVICE CARD

scan converte r of a winter NOAA
visible light pass over the Great
Lakes. With the scan converter
cont rast set for good WEFAX dis­
play, the visible light channel was
extremely dark with just a bit of
brightening on the cloud features.
With the same contrast setting,
running the signal through the ex­
ternal processor serves to bring
out features that would not other­
wise be visible without completely
altering the scan converter
contrast.1Il

Photo A. Smerttex print of the
Great Lakes (toward upper right).

26 West Boylston St.
West Boylston, MA 01583

~.~ Decodes AM/FM Fax Transmissions

_ Plug-In Board for IBM PC, XT, AT & Camp.

_ Display on Hercules, CGA or EGA Monitors

_ Zoom, Pan & Save Imag e to Disk

- Prin t to Epson Compatible Printers

_ Compatible with Microsoft Paint

C[]mpU~............ ForMore
-... Information
/ Write:

CIRCLE 80 ON READER SERViCE CARD

WEATHERFAX~[FJtG

conversion will be outlined in next
month's treatment of digital en­
hancement techniques.

The " transparent digital" ap­
proach illustrated here is an opti­
mum approach for existing analog
display syste ms such as CRT
mon itors and FAX recorders in
that you obtain some of the flexi­
bility and ease of digital proces­
sing in the context of an analog
system. This approach will also
work well with dedicated digital
scan converters, since it is rarely
possible to alter the hard-wired as­
pects of such systems and alter­
ation of the programming of mi­
croprocessor-based systems is a
highly specialized undertaking.
This is also true in the case of
computer-based systems where
you lack the skill (or the will!) to
alter the system programming to
incorporate new imaging options ,

Next month we will examine
some asp ects of purely d ig ital
image processing,

Picture of the Month

This shows a bit of what can be
accomplished with an outboard
processor along the lines of this
month's discussion. It represents
a Smartfax print from the WSH

Extremely Versatile

This particular circuit can be
used in a " stand-alone" mode by
simply inserting it between the
video detector/filter output and
the remaining circui ts in any dis­
play system . T he circuit can be
placed in its own cabinet with in­
put and ou tput jacks added to
your existing display system . For
a display system that uses some­
thing else other than a 0-5V video
range, the system can be tailored
to any other voltage range.

You can expand the utility of the
system even further by putting a
computer in the loop between U2
and U3. The computer can read
values from U2, modify them, and
feed another output value to U3.
The computer can run in an " open
loop" mode, simply making con­
versions as quickly as possible .
Assum ing reasonably compac t
assembly language code, most
computers should not greatly di­
minish the inherent resolution of
the system. The possibilities for

AEF pot for a reading of 0.25 while
the BLACK AEF pot would be set
for a reading of O. Now the full­
range output represents the lower
25% of the video waveform , the
result being excellent contrast in
the visible channel data!

In effect, the BLACK and
WHITE REF controls can be set to
provide any degree of enhance­
ment over any given segment of
he input waveform. Note that the
way the controls are set up, the
voltage set by the BLACK AEF pot
will always be less than that estab­
lished by the WHITE REF control ,
which is as it should be! For a
linear conversion, simply set the
WHITE AEF for 1.0 and the
BLACK REF for 0, otherwise , the
controls should be set for the de­
sired black and white limits .

however, we have connected the
reference inputs to two reference
pots, allowing us to set the" +"
and " . n reference values. Each
reference input is connected to
a vo ltmeter (M l and M2). For
the sake of obtaining the best
possible resolution, these volt­
meters could be 1-mA units , each
with a series resistor to provide
full-scale deflection at + 5V. The
use of 0-1.0 scales on the meters
is convenient in that we use the
meter readings as a percentage of
the input waveform.

The use of these variable refer­
ence voltages is best illustrated by
going back to Figu re 1 of last
month to tack le the rather ex­
treme problem of the visible and
IA data. Let's take the IA problem
first . The basic IA problem was
one of limited dynamic range, all
of it concentrated at the high end,
resulting in a white display with
lill ie or no detail. What we would
like to do is to expand this small
dynamic range to something ap­
proaching a full black-to-white
" swing."

Suppose that we want to ex­
pand the contrast of the upper
25% of the video dynamic range.
To accomplish this , the WHITE
AEF pot would be set for a reading
of 1.0(100% ,or + 5V)on M1 while
the BLACK REF pot would be ad­
justed for a reading of 0.75 (75%,
+ 3.75V)on M2.On this configura­
tion, all of the 256 output steps will
be within the range of 3.75 and
5.00 V. Any value below 3.75 will
give a 0 output. In effect, the enti re
OVto + 5V output from U3 will rep­
resent video variations over the
upper 25% of the video dynamic
range . Assuming that we have not
set our video gain so high that we
have clipped the IA channel at
+ 5V at the input, the result will be
excellent contrast for the IA data.

If we wanted to enhance the
contrast in the visible light chan­
nel we could take a similar ap­
proach. To expand the lower 25%
of the video dynamic range, for
example, we could set the WHITE

Fig. 2 Non-linear contrast curves.
Details next month.
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RTTY.BAS Program

5 REM THIS PROGRAM IS PUBLIC DOMA!N, BY N6LQV
10CLEAR 200,&H4000:C=3
20 D=(pEEK(&HCOOO) =68):REM TAPE:
D "'O,DISK:O =-l
30IF D THEN LOADM'RTTY" ELSE CL
OADM"RTTY"
40 DEFUSRO=&HEOO,DEFUSRl = &HE03
50 DEFUSR2 =&HE06:DEFUSR3 .. &HE09
60 DEFUSR4 =&HEOC:DEFUSR5 =&HEOF
100 A =USRO(O):R =O:T.. O
110 CLS:AUDIO ON:MOTOA OFF
120 PRINT· ••• • RITYTERMINAL PRO
GRAM •••• •
130 PRINT"
BYTES'
140 PRINT" SAVE RECEIVE BUFFER
-;R
150 PRINT' PRINT " " ­
160 PRINT- SHOW" ,,"
170 PRINT" RECEIVEfTRANSMIT'
180 PRINT" LOAD TRANSMIT BUFFER
";T
190 PRINT' CLEAR ALL BUFFERS '
200 PRINT" BAUD RATE: ';
210 ON B + 1 GOTD 220,230,240,250
220 PAINT"45 WPM: 60":GOTO 260
230 PAINT' 50 WPM: 67":GOTO 260
240 PRINT"57 WPM: 75":GOTO 260
250 PRINT"74 WPM: l00":GOTO 260
260 PRINT
270 PRINT"DURING RECEIVEfTRANSMl
T:"
280 PRINT" BREAK: RETURN TO THIS
MENU '
290 PRINT' CLEAR: TOGGLE RECEIVE
fTRANSMIT"
300 PRINT" RIGHT ARROW: TRANSMIT
BUFFER";
310 A=C.32:PRINTA +32," "; :PRIN
TA +64, ' .> ";:PRINTA +96," ' ;
350 FOR I=OT030:NEXT
360A$ =INKEY$
370 IF C > 0 AND (PEEK(341) AND 8)
" OTHEN C=C-l:GOT0310
380 IF C6 AND (PEEK(342} AND 8)
=OTHEN C=C +1:GOTO 310
390 IF A$ > CHR$(13) THEN 360
400 ON C + 1 GOTO 800,500,550,600,
700,100,950
500 IF (PEEK{&HFF22)AND1) THEN 110
510A~USR5{-2):PAINT" ":GOTO 110
550CLS:A =USR5(0)
560 IF INKEY$=" THEN 560 ELSE 110
600 CLS:PRINT"RITY RECEIVE M
ARK- > - SPACE" :R= USR1{B):GOTO 110
700 S$ = " LOAD FILE":GOSUB 900
710 IF A$=" AND D THEN 110
720CLS:PRlNT229,'LOADING ' ;A$
730 IFO THEN F=l ELSE F~ -l

740 OPEN"I",F,A$:A '" USR2(0)
750 IF EOF(F) THEN 790
760 llNEINPUT NF,A$
770 A$=A$ +CHR$(13):A = USR3(A$)
780 IF A THEN 750
790 CLOSE F:T =USR4{O):A=0:GOTO 110
600 IF R=OTHEN 110
810 S$= "SAVE FILE":GOSUB9OO:IF
A$ = " THEN 110
830 CLS:PRINT229, "SAVING ";A$
840 IF OTHEN F=l ELSE F=-l:GOTO
870
850 PRINT293, "ARE YOU SURE (YIN
)'";:INPUT S$
860 IF S$> "Y' THEN 110
670 PRINT293, ..:OPEWO" ,F,A$
680A=USR5(F):CLOSE F:GOTO 110
900 CLS:PRINTS$:PRINT
910 L1NEINPUT"FILENAME?";A$
920 RETURN
950 B=B+l:IF B>3THEN B=O
960 PRINT269,"::GOTO 210

•

How to Use the Program

As stated above, this is an " in­
terfaceless" program, The receiv­
er audio feeds directly into the Co­
Co using the plug that normally
would go into the EAR jack on the
cassette recorder (the black plug ),
and it sends AFSK via the cas­
se tte record output (the gray
plug).

The second program is a BASIC
loader that creates the machine­
language program, RTTY.BIN ,
which does the bulk of the work.
Note that it is se1f-checking. If you
make a typo while entering the
program it will not run, but will tell
you about it.
Save this program as MAKERT­
TY.B AS and RUN it, and it will
create the required RTTY.BIN
program for you, You may then
discard or archive MAKERT­
TV.BAS.

There are a few options to key­
boarding in these programs. Sub­
scribers to Delphi can find the up­
load of the comp lete files for this
program in the CoCo SIG's Data
Communication database. This is
courtesy of Marty Goodman, one
of the SYSOPs of the Color Com­
puter SIG, After logging onto Del­
phi , type GROUP COCO to go to
the CoCo SIG, then select DATA­
BASES, and DATA COMMUNI­
CATION.

You can also take advantage of
my usual deal. Send me two
bucks, a blank tape or disk (no
need to format the disk, by the
way), and a st amped , self-ad­
dressed disk mailer, I will load
these programs, a ready-to-run bi­
nary file, the source code for the
binary file, and some wrillen infor­
mation , and ship/wi re/hand the
whole kit and caboodle back to
you. My thanks to N6l QV and
Marty Goodman for making this
blockbuster of a prog ram avail­
able to the readers of RTTY Loop.

Amateur Radio Teletype

RECEIVER -===;---- ----,;---1
AU DI O -

The Programs

Two programs are presented
here . The first, is the BASIC lan­
guage driver for the program.
Type this in exactly as presented
and save it on disk as "RT­
TY.BAS" . later, you will boot the
program by typing RUN"RTTY,
Remember to forma t the listings
for these programs into az-cnar­
acter lines to match the standard
CoCo display .

l ...:==:::: TO COCO
INPUT

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

RTTY LOOP"''''O"'O"''ee'''''''''

DEFINITIVE CoCo RTTY

I've included listings here sure
to gladden many a CoCoer's
heart. Thanks to N6LQV, who
prefers to be known only by his
causrqn, we have an updated ver­
sion of the CoCo AlTY program
published in my June '87 column.

This is an mtertaceless pro­
gram. It decodes audio directly
presented through Ihe cassette
interface input, and puts out an
audio tone frequency shifted in
step with the RTTY being sent.
The key difference between this
program and the original version
is the raft of features added.

To begin with, disk access is
directly supported . The transmit
buffer can be loaded from disk,
and data saved into a receive
buffer saved 10 disk. Although this
program is limited to five-level
Murray (Baudot) code, common
speeds are supported, from 45
bauds (60 wpm) to 75 bauds (100
wpm). I

This is not a disk-only program.
This one is both disk and tape,
and, because it appears to use
BASIC calls to routines, should
work well with most types of Disk
ROMs . After the tape-only listing
in June, and the disk-only one in
July , I hope this squares the
record with all the CoCo folks,

Figure 1. Schematic for a simple limiter.
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INDIANA HAMFEST
SUNDAY, MARCH 13, 1988

Open at 8:00 A.M.
Located on the Indiana State Fairgrounds

Indianapolis, IN

• All Indoors . Free Parking - Paved l ot s . Forums - Nancoeny Advertised Com mercial
Deal ers . Flea marke t . VE C DEVRY Test ing . lad les Forums and Acuvrne s

Talk-in on the "Mighty (2.1 KW) 525" - 145.25 MHz
Enjoy a show by our "Quality" Dealers

For Tables: SASE To: Aileen Scales KC9YA. 31 42 Market Place. BloomIngton. IN 47401, 812·339·4446
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In."ts Iu,
KenwOOd PO-2S $2$.00' Icom BP-J $20 ,00'
Kenwood PH ·1SI!, PB ·26 $27,00' Icom 8p·51500mll 526 00 '
'A~d 53 sh'PO,oq & handling C1 res-dents add n~~. Ia>

Complete lme of NICAOpacks for lcom Kenwood,
Tempo, San tee. Azden. Cord less Telephones. Al ka­
hne, Neau Mercuryand l ith ium Cells. All battery
packs Include a1year guarantee Commerc ial RadiO
Packs also ava ilab le.
Send SASEor ca ll today foracomplete catalog.
Dealermqunes invited,

' : i i : il IP~RlPHCi'X i.,c."'.
149 Palmer Road , Southbury, CT 06488

(203) 264-3985

KENWOOD TS940 OWNERS
Are you frustrated tuning in SSB & CW signals
because of the too fast main tuning rate of 10
Khz/revolution???
Try the NEW Copyrighted Gieh l Elec tron ics
Software Kit! !

SUPER ICOM Bp·7S, 13 2
vo lts, 900 mao double the
capacity of the rcon BP·? ,
5'0'1 output
SUPER tCOMBp·8S, 96
volts 1200 rna 50·,. mo re
capacity than the teem
Bp·8
Both are base charge on ly.
Bp·7Sor Bp·SS $65 00'
Exact replacement FNB·2Nicadpackfor YAESU
Fl404R207R 20eR With case $2400 '

Features:
' Main luning ra te 012 Khz/re volu tion LSB, USB ,C W & FSK

' Main tun ing rateol20 Khz/rayo tu ho n AM & FM
. Tu ning , a te a utomatica lly inc re as e s when th e knob

speed e xceed s 2 turns pe' second to make the long
OSy 's last

' S p lit d ot C W p'obtems solYe d

' Eas y to install (SIm p ly 'emove the old soc keted pl ug 10

Ih"IC c hIp a nd Install the n e w IC Chip)

' C o mp le te iosl'uctions
Send check or money order for $25 to:

Giehl Electronics
e.o. Box 18335, Cincinnati. Ohio 4521 8

.--1 ·800·678·COAX ORDER lINE---,
BELDEN 9913 low loss . 1851500 Ft. or .381ft

AMPHENOL Connectors
UG·21D N-type Male Cable End S3.00
UG-2ID Filled fOT 9913 Cable $3.7~

I'L-259 UHF Plug (silver) $1.25

COAX PLUS SAME DAY SHIPPING

33 McKinley Ave. E • 201-325-7744
West Orange. NJ 07052 1.800.678.2629

CIRCLE 28 5 0 111 REAOER SERVICE CA RD
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MAKERTTY.BAS
(Formatted 32 Characters Across)

10 REM THIS PROGRAM IS PUBLIC DO
MAIN. BY N6lQV
20 PClEAR4
30CLS
40 PRINT" RADIO TELETYPE TRANS
CEIVER"
50 PRINTSTRINGS(32." ,"J:
60 PRINT
70 PRINT"NOW GENERATING MACHINE
LANGUAGE"
80 PRINT
90 PRINT"PLEASE WAIT... "
100 ST _ &HEOO:AD_ ST:L1_ 9OQ
110READA$.CS
120 IF A$ - "X" TH EN 200
130FOR I - 1 TO 64 STEP 2
140 A - VAl(-&H" ... MID$(A$.l .2lJ
150 POKE AO.A:CS - C5-A:AD .. AD -+ 1
160 NEXT
170 IF CS THEN PRINT"DATA ERROR
IN L1NE-;L1:END
180 PRINT1 74.9494..1
190U -U ... r-ooro 110
200 IF PEEK(&HCOOOj "68 AND PEEK (
&HCOO1 Js75 THEN BSs -DISK" ELSE B
S· "TAPE"
2 10 PRINT96,"PROGRAM IS NOW IN
MEMOR Y AND-
220 PRINT"READY TO BE SAVED. INS
ERT ";BS
230 L1NEINPUT"ANO PRESS ENTER - .
AS
240 IF BS- "DISK" THEN 280
250 CSAVEM-RTIY- .ST.Ao.l ,CS
260 L1NEINPUT"PRESS ENTER TO SAY
EAGAIN ";AS
270 GOTO 250
280 SAVEM"RTTYIBIN ".ST ,Ao.1 ,CS
290 END
900 DATA160032 16011516006816OO6C
160032BD63EDD76FBE4013BC40t 52418
A680AD9F.2607
901 DATAAOO2966F26F1AD9FAOOO27EB
AD9FAOOO27FA20E3398D2D8E7FFF9F17
8E40299F,3863
9020ATA0480 219E04BF1 202BF12C89F
069F08308904oo9C1723029E179F139F
15OC0483,2591
903 OATA4029204E3404C64020033404
5F1F9635B48E4029BF4004398DEAE684
EE029E04.2792
904 OATA308904009C17242Fl08EOEBB
A6C03404847FC6FE81 0D27OC8020250E
813F2502,2570
905 OATA802OE6A61F9850 1703C63504
5A260OCCFFFF80B67EB4F44F5F2OF7FF
20313429.3944
906 OATA803A2B2F32808Q2C233C3D36
37332 12A30352726382E3E8080803980
43594E49,2235
907 OATA41405A54464B4F525C4C5856
574A4550475E535D555180808025800F

62150805,2685
90S OATA21029000 FC13DB04A90255OC
44116B041702080973006A03260193BO
63E08608.2365
909 OATA3D8EOEF63AEC84FDI 131EC02
FD 11 58EC04FD1043FDl 064EC06FD 1092
7FFF4017,3860
910DATAFF226E03OO4F6F804A26FBOF
02CCFEF8DOOOOFOAOF0B8E13739FOE9F
260F22OF.282O
911 DATA23QF108E042OCC606OED818C
060025F98EOSE09FOC86BFA7848E05AO
9F24869F,3412
912 DATAA7841AS0170087D62326048D
162OF51CAF17F£D6AD9FA00026FAFC4O
15834013,3367
913 DATAl 6FFOf9E26A6862B3A1F8981
602502C04060508 16026028D449E24A7
8OllC05CO.3098
914DATA251A8E042OEC882OE081 8C05
A025F6CC606OED8 18C05C025F98EOSAO
9F24869F.3719
915 DATAA784394C26OCC6008D196660
A79F40242Q004C26058E l 3932OO64C26
056E 1373.2615
916 OATA9F26399E 159C172404E7809F
1539962227031 700F"49623270139OF 1E
OF1FOF1B.2156
917 OATAC61 38078OC1A8152250721FE
5A2A0A20005C2B022OO3CCOO7Fo71B4F
061A031E.2966
918 OATADOl E8300002406AC01ACOl20
D3DD1E8605972OCCOO1 3911B971C8040
4F061A0 3.290t
919 DATA lEDD1E830000240fOC1A8152
C9OQ071BOC1Cl2C61220E3DD1E061B58
01 1C0621 .2752
920 DATAOA2Q26CFAC94C6088D1 24FD6
1AD31ED01E83000025EE962144444439
804C4FD3,3140
921 DATAl EODl ECC00028D42CB028D3A
CB028036071 AC059502B022003CCOOOO
C 1QF2202,2628
922 DATA2003CCOOOFDll D260630 3DAC
8B20138E041 OA68584BFA785961 0071 0
E686CA40.3157
923DATAE78617012639AC01AC016601
SCCl602504Al012005B5FF2027F2SCCl
602504Al,2918
924 OATAOl2005B5FF2026F2398E0405
CE 142BA6COA7808C040025F7CC343CF7
FF21B7FF,3646
925 OATA018602B7FF200Fl EOF1F9E06
9C042724CCOOOODDl1 86059720E6809F
06D721 5F,2727
926 OATASD54AC94CCOOO85A26FD042 1
80480A2026F2EC9B3DAC8BCCOOOODO11
53803796.3344
927DATA2226C7CC343CB7FF21F7FFOl
SE0405CE1423A5COA7808C040D25F739
B6FF208A.3731
928 0ATA02B7FF20862A971039B6FF2O
84FOB7FF208627971 03924048DE22004
80EB2000.3444
929 OATA801D4A26F0B6FF2088FCB7FF

2006 1O4F031 EOO1E9311240aaOOF961 0
802320£2,3601
930 DATADDl E39AC9430AC0139960226
7COCOOC037498A0124022003CCFEF8DD
oo8E03OO.3057
931 0 ATA3AB7FF02B6FFOO8A801F89E8
84E48421FEA7848607DOO29E049C0626
C69G0825.3605
932 OATAC48EOOOO9f069F089F043996
02263A~037498A012~FE

F8DD008E.2959
933 OATA03OO3AB7FF02B6FFOO8A801F
89E884E48426BEA78496014G270B8637
970121 FE.3530
934 OATA20818607000216FF7A4A9702
D60 1CBQ8070104032470867FB7FF02B6
FF008440,3295
935 OATA27058E 13B320058E13EB2000
A685E6852B289E0498OA070A84602609
C4 1FE780.3004
936 OATA3021FE201 2C5402604861 B20
04861F2000C41FE081A l019FQ4399E04
5C26OE96,2526
937 OATAOA8440970ACCOOO4E78OJD2()
EA5C2606CC0802A78OE081 A18B20OCSC
26490622.3280
938 OATA2700SE40299F068EOOOO9F04
9F0839J0ACSB39D60B2747C004070B8E
OSE03AEC.2844
939 OATA84E088EOCC606OE081EC84EO
88EOCC606OEo84060B27Q43DAC84398E
OSE09FOC.4453
940DATA86BFA78421FE395C26060322
AC843D395C2607OF220323AC843930AC
01399E08 .2605
94 1 OATA9C042607CCOOOC5A26FD39A6
809F089EOEA6862B 129EOCA7808C0600
24139FOC,2690
942 DATA66BFA784AC6B394C260F1 286
60A79F400c8620970B3D3084J94C2609
8E13939F.2987
943 DATAOEA101200B4C26078E13739F
OE20013D30 12398045FF416053495580
44524A4E,2303
944 OATA46434B545A4C57485950514F
4247FE4D5856F08073FF60605E787180
6474676C,3436
945 0ATA617A68758269726376707179
7F66FE6E6F7BF0 6043594E494 14D5A54
464B4F52.3457
946 OATA5C4C5856574A4550475E535D
5551258080FOFF363733212A30352726
382E3E2C.2581
947DATA233C30FEFCFB8080S0808080
43594E4941405A54464B4F525C4C5856
574A455O.3262
948 OATA475E53505551258080FOFF80
20313429803A2B2F3280808080B039FE
FCFB8080,3659
9490ATA808080524543454956456054
524 1 4E53404954~

,0oooooס0 1 62 1

9SO DATAX.O

As lar as transmitting goes, I
have raised the spectre of "spec­
tral pUrity" of the CoCo audio out­
put in the past. I would limit this
version of co mpute r-generated
AFSK to VHF. A tess-than-perfect
sine wave fed into a sideband
transmitter olten produces spun.
ous signalS. To use this on HF, I
propose a striCtly theoretical solu­
tion. Try directly feed ing a one­
chip AFSK generator, based on
one 01 th e func tion generato r
chips th at outputs a pure sine
wave, with a simple PLL decoder,
such as the ones presented here

in months past. It may not be ele­
gant , but irs cheap and purifying .

Receiving Hard ware

You may have to add a stage of
external limiting to the audio in­
put. Try a pai r of 1N914s across
the receiver output back-to-beck.
FIgure 1 is a simple way 01 doing
this. Similarly , the audio output of
the CoCo may exceed the mike
gain of your transmitter. A resis­
tive attenuator may be requ ired in
that instance . Play with the val­
ues. You won ' t hurt anything as
long as you 're careful.

The cassette relay is used to
switch the system from transmit
to receive. n tnere isn 't too much
voltage on your PTT line, (there
shouldn ' t be with most VHF
rigs), you can SWitch the PIT line
directty with the relay. Otherwise,
use the cassette relay to key
another relay to key the trans­
mitter.

Alter loading and RUNning RT­
TY.BAS, you will see a menu with
an arrow, moved with the up and
down arrow keys, to select the
various options . Hit ENTER > to
select an option. t tcse choices

with various responses, such as
speed . will scroll through each
time you hit ENTER > .

With the l ist ings taking up
space this month, I think I will
pull in the reins rather than give
shOrt shrift to some of the topics
raised in recent mail. We'll hold
that for some of the long winter
nights ahead. In the meantime,
feel free to reach me on Delphi
(MARCWA3AJR), CompuServe
(75036,2501), or good old US Mail
(enclose a SASE for a reply).
See you in Feb ru ary ' s RIIY
Loop'DJ
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Special
OUTSTANDING PRICES

ON IBM rr- *
COMPATIBLE SYSTEMS!

SYSTEM . 1 $299.00
MOTHEABDARO WITH BIOS AN D
ZEAO K OF RAM UPGRADABLE
TO A FULL 640 K RAM. FLIP TOP
CASE. XTiAT lOOK ALIKE KEY·
BOARD. 150 WATT POWER sue.
PLY WITH Al l THE POWER
NEEDeD TO RUN EXTRA DRIVES

M' 18... 1$ '" R£ G'$TEFlED rR.wr;:MAR~ '* AND CARDS.
...Tf ....U ION..... ausmfSS ....c_sCORP

CIRCLE 175 0Jrl READE" SERVICE CARD

5' :.OlI "'QIIlIIllflOlo "'-EASE ....et.UOE tOOl OF' OAOEA '(lfI
$I • ' . <Go NCl.....-.cJlfHG Ct<AAGf:Sl..'.._ J,2 loO. ....._S' OI
~()lIl()(1lS ADO . ' loO IPj us f'1.Jt,IOS. ulcHiGlJ< RESIOf ..f$
000 . .. $AL($ r ... ' OR'REf n V'EA. 5£..0 27" $ f ..-ORSASE

DE.o.L ER FOA
TEN-TEC " !'oFJ

S••••l. 51·225, 20 MHI ha,d d. l with

e"" l .ol c••CI .~.II.I>I. with .ny Iy. t ' '''
$319 .00 0 11••1_ th. u 2/291 88. C.II for
cultoml • • Cllyll....._

SYSTEM.2 $499.00
MOTHERBOARD WITH BIOS AND
lERO II. 01 RAM UPGRADABLE TO A
f ULL 6 40 11. Of RAM. fLIP TOP CASE.
Xl/AT LOOK ALIKE KEYBOARD. 150
WATT POWER SUPPLY. DUAL DISK
DRIVE CARD WI TH CABLES. ONE
FLOPPY DRIVE OS 0 0 36011.. A COLOR
GRAPHICS CARD WITH RGB AND
COMPOSITE OUTPUT. (ALL YOUNEED
IS A MONITOR)

SYSTEM.3 $799.00
MOTHERBOARD WITH BIOS CON­
TAINING 2 561< OF RAM UPGRAO·
ABLE TO A FUll 640K OF RAM. FLIP
TOP CASE. XT!AT LOOK ALIKE KEY·
BOARD . 150 WATT POWER sue­
PLY. COLOR GRAPHICS CARD WITH
RGB AND COMPOSITE OUTPUTS .
MUl1l 110 CARD WITH TWO DISK
DRI VE PORTS . ONE PARALLEL
PORT . ONE SERIAL PORT AND ONE
SERIAL PORT OPTION, ONE GAME
PORT. CLOCK AND CALENDAR WITH
SATTERr BACKUP. TWO FLOPPY
DISK DRIVES OS 00 3601< AND A
COMPOSITE MONITOR.

ctACl£ 53 0Jrl RUM,. SERVICE CAItO
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CIRCt.E 291 0Jrl RUDER SERVICE CARD

HeavyDuty switch tor true
1 Kw POWER· 2 Kw P.E.P.

~ng\41 POlft. 3 PositiOn
Desk Of wall mount
All unusao ccsacos glOUnded

'"CS-J(; - lH~"" I $29.25·
'"C$.JG..8N: - at<: co.oed"" ! $37.75·

2 Po", 2 PosrtIOf'\ bypasses.
IIf"l9Of'S. reflactometers, coteo-c
tooee.erc

'"C$.2-2 - ~F CO. QO;100S ! $35.75·

Sing.. Pole. 5 Pcstjon, 011 unused
cosecos grounded

'"C$.6G - lH coro'l9CtOrS ! $33.75·
'"CS-¢G·8NC - 8NC c:oor-::t"" I $49.SO·

o $h,pping ere handling 101' any
Ifem odd $2 each

ALL OUR PRODUCTS MADE IN USA

~ BARKER a WILLIAMSON
~ Qualify ccovroocctce Procucts Since 1932

At YOU' DistributOfS write or call
10 Canal Street BnSToI PA 1Q(() ]

(215) 788-5581
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Ham Doings Across the Country

1988 OLYMPIC GAMES
ALL FEBRUARY

Operators . K6ELXNX6 and
KB6IUAIVX6 , employees of
ABC's Wide World of Sports will
operate from Calgary during the
month of February 1988. SSB and
CW 10m - 80m and FM on 2m and
220. For special Olympics OSl ,
PSE OSl via the bureau attention
K6ELX or direct to the operators'
addresses: K6ELXIVX6 Elliot
Block, PO Box 486, Hollywood CA
90028 or KB6lUAIVX6 Chuck
Pharis, 9604 Hillhaven Avenue,
Tujunga Ca 91042 . For direct
QSLs a number 10 SASE is a er­
must.

WHEATON IL
JAN 31

Wheaton Hamfest '88, The
Odeum , Villa Park IL. Con­
tact Wheaton Community Radio
Amateurs, PO Box OSL, Wheaton
Il 60189. Information Phone:
312/629-8006 . T ickets are
$4 advance with triple prize
stubs. $5 at the door. All tables
reserved.

YONKERS NY
JAN 31

The Yonkers ARC is sponsoring
their Winter Electronics Fair at
Lincoln High School on Kneeland
Ave., in Yonkers NY. Admission
is $3 , ch ildren under 12 are
free. Sellers tables $10 or a $1
a foot. if you bring your own
table. Registration in advance
for club-provided tables
(limited number available) .
Doors open for sellers at 8 AM;
doors open for buyers at 9 AM .
Fleamarket hours are from 9 AM
to 3 PM. Absolutely no tailgating
will be allowed , Talk-in on 146.865
MHz or 440.150 MHz . For more
information, contact 0110 Supliski
WB2SDO after 5 PM at 914/969­
1053.

MARSHALL ISLANDS
JAN 30-FEB 8

The Kwajalein ARC will operate
KX6BU from 0600Z January 30
until0600Z February 8,1988, to
commemorate the 44th anniver­
sary of the battles of Kwajalein
and RoiNamur. Frequencies:
SSB, 14.250, 21 .350, 28 ,550;
CW, 7.050, 14.050,21.050,
28.050. For $7 KX6BU will issue a
OSl, a certificate and a 64-page
book on the battles. $3 will bring
the OSL and certificate . All re­
quests should be to KX6BU, PO
Box 444, APO San Francisco CA
96555.

FORT MYERS Fl
JAN 23

INVERNESS FL
JAN30

The Eighth Annual Citrus Coun­
ty Hamfest sponsored by the Sky
High Amateur Radio Club will be
held January 30, 1988, at Inver­
ness FL. All functions will be held
inside the 10.000 sq. ft. a.rconot­
tioned aud itorium at the county
fairg rounds, 4 miles south of In­
verness on US Route 41 . The
building will be open to vendors at
7 AM and open to the public at 9
AM. Ham gear, new equipment,
surplus items, rare parts and com­
puters will be featured. Tables are
$5, not including admission. Ad­
mission is $3 advance and $4 at
the door. XYls admitted free with
OM . Food and drink available.
Talk-in on 146.355/955. For more
information or tickets call Bob
Gordon at 904/628-5045 or write
SHARC Hamtest , PO Box 572,
Lecanto FL 32661.

Announcing the City of Palms
Hamfes!. To be held at Moose
Lodge Hall #1899, 1900 Park
Meadow Drive, Fort Myers FL on
the 23rd of January. Talk-in on
146.28/88 (W4lX). Doors open at
9 AM. Tables are $10 each and
tickets are $3. All reservations
should be made before Dec. 15,
1987. Please make check payable
to "FMARC" . Mail to N.M. Corn­
well, Jr. , Fort Myers Amateur
Radio Club, PO Box 4814, North
Ft. Myers FL 33918-48 14. Or call
813/332-1503.

SOUTHFIELD MI
JAN 24

The Southfield High School
Amateur Club is sponsoring their
201h Annual Swap and Shop on
January 24, 1988, at Southfield
High School, 24675 Lahser,
Southfield MI 48034. Doors open
at 6 AM for exhibi tors. Open to the
public at 8 AM to 3 PM. Admission
is $3. Reserved tables are $20
for two 8-lt. tables (paid in ad­
vance). Addi tional reserved tables
$10 each. Tables will also be
avauabre at the door. Lots of park­
ing, food and door prizes. All prof­
its from this affair will go toward
Electronic Scholarships and to
support the act ivities of Southfield
High School's Amateur Radio
Club. For more information and/or
reservations, write to: Robert
Younker, Southfield High School.
24675 Lahser, Southfield Ml
48034 .

HAMMONDlA
JAN16

BETHELCT
JAN 9-15

In conjunction with National
Bicentennial of the Const itution
activities and the special "We
the People" WAS Award , the
Bethel Educationa t Amateur
Radio Society (BEARS), wilt be
operating KZl Z (KZ200Z) , on
all HF frequencies. using SSB,
CW , Packet, RTTY and SSTV
modes, in both the General and
Novice portions of the bands ,
during the week of January
9-15, 1988. OSL, with a SASE,
to: BEARS, Bethel Middle School,
1 Schoo l Street, Bethel CT
06801.

Whippany Amateur Radio Club
and the Bencore Pioneers Ama­
teur Radio Assn. will operate
W2TW on January 9, 1300Z - Jan­
uary 10, 0100Z and January 10.
13 0 0 Z -20 0 0 Z from Historic
Speedwell Iron Works. SSB
operation will be in the lower
25 KHz of the General 80, 40,
20, 15 and 10 meter bands,
144.220 MHz, 146.58 MHz FM.
CW operation will be in the
lower 25 KHz of the General
80, 40, 20, 15 and 10 meter
bands. Novice CW opera tion
will take place the first 15 minutes
of each hour in the 80, 40, 15,
and 10 meter Novice bands,
and 10 meter Novice phone.
Th ree H F stations on the air
covering all bands. For special
OSL card, send OSL and
business SASE to K2ASM via
cal lbook.

\10RRISTOWN NJ
JAN 9-10

Southeastern l ouisiana Uni­
versity ARC and SELARC will hold
its annual Hamfest at Southeast­
ern Louisiana Univ. Doors open 9
AM-3 PM on Saturday the 16th.
Admission is free. The firs t table is
free. Extra tables are $5. Talk-in
on 146.4/147.0. Food and drinks
available, dealers, technical and
informative forums, and ORRL VE

To commemorate the 150th exams. Pre-register for exams
anniversary of the first public by sending Form 610, copy of
demonstration of the eretromaq- license, and check for $4.35 to
netic telegraph, January 11,1838, SELARC. Contact: Joe Magro
by Samuef F ,B . Morse and W05R, 5341verstine Lane, Ham-
Alfred Vail; the AT&T Bell Labs mond LA 7040 1.
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MILWAU KEE WI
JAN 9

The 16th Annual Midwinter
Swapfest will be held on Satur­
day, January 9, 1988 at the
Waukesha Co. Expo Center
Forum from 8 AM t i ll 3 PM.
Directions: 1-94 to Co. J, south
of FT, west to Expo. Admission:
$2 in advance, $3 at door. Tables
(4 tt.): $3 in advance , $4 at
door (electrical outlet $5, as avail­
able). Advance deadline January
2, 1988. Dealers welcome. Ama­
teur exams given-write for ce­
tails. Fine food served at our usual
low prices. Sponsered by the
West Allis Radio Amateur Club.
For tickets or information write:
WAREC Swapfest, P.O. Box
1072. Milwaukee WI5320 1(SASE
Piease).

SOUTH BEN D IN
JAN3

A Hamtest Swap and Shop
will be held on Sunday, January 3,
1988, at Century Center, down­
town on U.S, 33 ONEWAY
North between the 51. Joseph
Bank Buildin,] and the river,
South Bend, IN. Four-lane
highways to door from all direc­
tions. Tables: $5f5ft. Round. $151
8x2.5 Rectangular; $20f8h. Wall
locations. Talk-in Freq: 52-52, 99­
39, 69-09, 34-94, 145,29. For
more information contact Wayne
Werts K9/XU, 1889 Riverside or.,
South Bend. IN 46616. (219/233­
5307).

Special Events listings will be
provided by 73 magazine free of
charge on a space-available
basis. Announcements must be
received by us by the first of the
month, two months prior to the
month in which the event fakes

place (by March " for example.
for a Mayor later event). Please
mail to Editorial Offices, 73
Magazine. WGE Center, Peter­
borough NH 03458.



CIRCLE 115 ON READER SERVICE CARD

34374 EAST FRO NTAG E ROAD
BOZEMAN. M T 597 15 (406 ) 586 - 1190

CIRCLE 75 ON READ ER 5ERVICE CARD

,~,. Mid la nd
I'll Techn ologies

FAIR RADIO SALES
1016 E. EUREKA· Bo:. 1105 ' LIMA, OHIO' 4 5B02

Prtcn f .O.B. Ume, O. ' VISA, MASTERCARO Acc... lld.
Allow IOf Shipping · Wrill for Illn l c.mllllll S.""llmenl

Add"u llfIpt. 73 • ""onI4191227·6573

SPECIALISTS
IN FAST TURN

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

AS LOW AS $25.00
• SINGLE & DO UBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR MOR E INHJRIl,lA T/ON _

VACUUM CAPACITORS
Jennings Vlcuum Vlri·
Ibl, Clp lcltorl re­
moved from equipment:
#UCSXF-150Q-.10 Vac­
uum Variable capacitor,
2Q.1500 plIO KV max;
10"l x S, 1" dia, 6 Ibs Used $175

#UCS·300-1 0, 1Q.300 pl10 KV max; 8,8"l x 2.6"
dia . 4 Ibs. Used $110

#UCSl-465-5, 5-465 pt5 KV max; s.s-t.x 2.3" dia, 2
Ibs. sh. Used , , $75

HIGH VOLTAGE TRANSFORMER tor your power amp!
Primary 115 VAC 50-60 Hz; Secondary 6336 VCT 500
rna. 8300 V insulation; 110 msn . #19/5368,
Used ." .. " , , $85

CHOKE for above, 11 Hy 500 rna: 42 Ibs.
#l81T368 Used , , ,$17.50

To Get Free Catalog

Call or Write

'l\)u benefit htm 21years 01
manufach.ring qUil l1y crystals
lor inriJslry, mifary services.
race emaeus. Citizen band
and exoerrreorers

Need Quick
Turnaround

on CRYSTALS?

CIRCLE 2 2 ON READER SERVICE CARD

Try Our E.O.D.
(Emergency Order Dept.)

and get

JAN DUALITY
and STABILITY

PWS Low Prices!

"YOUI? PACKET CONNECTION"

JAN CRYSTALS
p.o. Box 06017

Ft. Myers, FL 33906
VISA CD (813) 936·2397

CALL 1·800·237·3063
FREE (Except Florida)

DEN-TRONICS
Amateur Radio &: Computers

6102 Deland Road • Flushing, MI 484JJ
(313) 659-1776

•

Price
S'"rs
1 45
1.30

zo
zo

Duc,lpUon
UHF ",. le f'I>enolOC. USA mao.
Pl-259 PI'>eoolIc. Ampl>enoj
Pl·259Teflon,,,~
UHFMaleSl've< 1. /100. USA
Reoucer II)( RCr58
Reoocer forRG59& MI'l18

Pert "0.
pt-259IUSA
83-1SP-1050
83-822
Pl2591ST
lJG-175
lJG-·176

WITH TEC·200 FILM
JQST 3 EASY STEPS:

• Copy circuit pattern on T£C-2oo f ilm
using any plain pa per copier

• Iron film on to copper d ad board
• Peel off fil m and etch

convenient 8~ x I I size
With Complete Instructions

SA TfSFAcnON GUARANTEED
5 Sheets for $3.95 10 Sheels only 55.95

.odd s/.OOpostllge NY R~5, olddoa/e.t"x

The MEADQWLAIiE Corp.
Dept. B, P.O. Box 497

Nort hport. New York 11 768

lIG-21ll1U II Male flG.8. 213. 214. A,mpl>enol 2,95
UG-218/lJ NMaleRG-8,213,214.Klr!Ss 375
~1~N '1 MaIePln 1(>"99 13, 9086, 8214

tits lJG·21 01U & lJG-21B1U N's I .SO
lJG-·21D1991 3 II "' . le lor RG-S wo\!l 9913 PO'l 3 95
lIG-211ll9913 NMale 1(1( RG·8 With 9913 Pin 4.75
lG 146IU Il IMlelQ50-239, rel!or1 USo\, 500
1JG.a3lU NFem.1e to F'L-2S9. Teflon USA 5.00

"THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY" .- 115

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

CIRCLE 55 ON READER SERVICE CARD

THE RF CONNECTION
"SPECIALIST INRFCONNECTORS ANDCOAX"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877
(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE

VISA, MA STERCARD, OR C.O.D.
UPS C,O.D. ADD $ 2. 0 0 PER ORDER

For the serious
,adlo operatorl

CIRCLE 100 ON READER SERYICE CARO

- ------------------------1
I
I
I
I
I
I
I
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CIRCLE 252 DN READER SERYICE CARD

The Mean Little Kit
Th is za-pece k'l of computereecrrcoc toots includes
7 screwdriver sizes, adjuslable wrench. 2 pair pliers.
wire strippef. knife, ahgnmenl tool, stainless rule, he.
key set scissors, 2 1 lexi~e files. burnisher, soldering
iron. seder ac . 00;1ot solder, and oesoceorq braid
H,ghesl q ual ~y padded zipper case measures aopro»­
matefy 6 x 9 l 1·34" inside Send check or money
order, or charge VISA or MASTERCARD We pay the
shipp,ng charges. ecareraeeo satisfaction, Free 1001
cala log on request.
Order JTK-6 Tool Kit ••• . . . . .••$89.00

Jensen Tools Inc.
Dept. 158 7815 s. 46th $1.

I
Phoenix, AZ 85044-5399 (602) 968 ·623 1-------------------------CIRCLE 2 45 ON READER SERYlCE CARD

Homsolt
Amtor

Homtex
Amlorsott
sucerrcc

CIRCLE 103 ON READER SERVICE CARD

SWL TEXT
IBM
DQ....

LoW LOll-
Pric~s .9(L. ,. .

nn'S

····SPE CTR UM
"Bi~

6 17 West El k A~enue.Bemberg Center
Elizabethton, Tenne ssee. 37643

TENNESSEE'S !\·EWESTH'\.'\-1 STORE

"CHECK IT OUT"
.... This months Special-s-Paragon ... .

..... al an unbelievable low price
Authorized Dealer For- Tcn'Fcc . Asr ron .
MFJ, and Larsen fFOIl F.li 1.abc' ~lOln l

itdJ :I %Vi", &: Ma.ler, ard
Call TuJl Free $2,OOCOO h..,

1-800-338-0804
Tennessee Volunteers (615) 543-5688

....IIIrVs'Im"Ja:rrf!=========,,.,r
TEN-TEe

CIRCLE 187 ON READER SERVICE CARD

PAnAGC* HF TRANSCEIVER, MOlll'L 5-8~

"'EE r ...",e RICA'S NEWEST FULL FEATURED, SYNTHESIZED
TAANSCE'VHI GENERALCOVERAGE "l. l MOOE RECE IVER
TUNES FRO'" l00 l<HlT029 .999 .999MHz TRANSMIT AT 100
WATTSOUTPUT ON All "-UTHORIZEO FREOUENCles FROM
1.8 TO 29999.999"'Hz. sse, CW, FSK AND OPTIONAL f M
NOi se BL ANKER AND S PE E CH PROCE SSOR AR E
STANDARD EOUIP"'£I'lT . DuAl. ~FO'S, RX OFFSET

LIST PRICE $244500

SAl.E PRICE $ 1795 00 '"

IUMITED T'ME OI'< LYI ~..~
MISSION COMMUNICATIONS ....

11901 '"' ·C loO''' 5" '. 500 ~ 4."''''h
" OU5To+<. T(!lAS 7706, """ ~"Y/

0 131819-»6. "'~4".... . IGU n " CON u ' ,,;~

~~



Amateur Radio Via Satelli te

Data s..pling period i. 10 .inutes.
20 dB receiTe attenuator is out .
10 dB receiTe attenuator is out.
15 Ktr receiTer is OD.
2 Wtr receiTer i. on.
Special serTice channel is off .
10 ~tr beacon power is 1 Watt.
2 Wtr beacon power i. 1 Watt.
First .eaory board is off.
Second .ellOry board is off •
Special channel .emory status is open.
Code store _emory status is open .
Memory output is to 10 Mtr beacon.
15 Mtr ROBOT rCT . atten. is off.
2 Ytr ROBOT rCT . atten . is off.
Special serTice ch . x.tr pwr is 1 Watt .

because there is desense of the
150-MHz command receiver on­
board COSMOS 1861 whenever
the AS units are switched to Mode
T (because 01 its two-meter out ­
put) . This leaves the 10-meter
downlink as the most commonly­
heard signal . Since up to one Watt
of output power is allocated to
the beacon frequencies. the CW
telemetry can be heard by any
reasonable t o- met er receiver
hooked up to a dipole antenna,
or even a piece of wire along the
ceiling.

The f requenc ies used for
telemetry are usually 29.357 MHz
for AS-l 0 and 29.407 MHz fo r
AS-11 . The CW is relat ively easy
to copy, but uses a mix of letters
and numbers that may ca use
some confusion. It is best to tape
record the signals and play it back
later to ensure accuracy .

A complete frame of data in­
cludes 16 blocks, each with two
letters followed by two numbers.
The satellite identifier (RS- l 0 or
R5-11) precedes and follows each
complete frame. A sample of actu­
al telemetry as received f rom
A5-l0 in early November is shown
at the top of Figure 1.

Earlier AS and ISKRA space­
craft used similar data formats. In
these satelli tes , the letters simply
designated the channel being
sampled. For RS-1 0/-11 the let­
ters are used to define the status
of various systems onboard the
spacecraft. Previous satell ites
used numbers 10 define voltage,
temperatu re and other readings
taken from sensors on the satel­
lite. This has not been changed.
The lower portion of Figure 1
shows lhe informat ion obtained
when all the jenera and numbers
in the upper portion have been de­
coded .

Decoding a single frame of c ata
provides a snapshot of condi­
tions cnooard Decoding several
frames during a pass gives a mov­
ing picture view of the satellite 's
systems. Voltages and tem pera­
tures may fluctuate as the satellite
moves from sunlight to darkness.
Watching frames from consecu­
tive orbits may sho w modif ica ­
tions implemented by ground con­
trol stations in the Soviet Union to
the transponders and beacons in
the satellite .

Next time you are on RS-10/-11,
check the beacon frequency and
collect a few frames of telemetry.
To co nve rt the raw telemet ry
blocks to funct ional form , use
Table 1. As an example of how to
use the table, lind Block 9 in the
raw telemetry from Figure 1. JI

decoding:

most common forms heard on the
general beaco n . Today, even
though the satellite is still tunc­
tion ing , the loss of the computer
memory has made telemetry im­
possible. There is only a steady
carrier or nothing at all on the bea­
con frequencies. This type of sys­
tem, using software to configure
the telemetry, will be used on
Phase 3C, but with the more ex­
pensive radiat ion-hardened mem­
ory chips.

If you'd like to try decoding
telemetry , AS10/ll provides full­
time CW data on frequencies you
can hear with simple and inexpen­
sive equipment.

Since their launch in June 1987,
this system, includinq the hOst
sa te ll ite, COSMOS 1861, has
provided thousands of contacts
for hams around the world . Modes
A and K are used more 011 en

Fig. 1. RawanddecodedR$.10Ielemetry.

raw CI tele.etry:
NS8l NROO !IDIO NG45
NU45 I1IOO !KOO 1000
AS36 AR27 AD40 AG35
MUOO Ml46 MK46 AOS9

BSIO

BSIO

iSlO

Yain power supply Tol tage is 20.25 Vdc .
2 Ytr power output is 0 Watts.
10 Ytr power output is 1 Wat t .
15 Ytr r eceiTer ACC Toltage i s g Vdc .
2 Ytr receiTer AGO Toltage is g Vdc.
Special channel rCTr Toltage is a Vdc.
10 Ytr command .ode is off .
2 Ytr command _ode is off .
10 ~tr xmtr temp. is 26 deg. C.
2 Wtr xmtr temp. is 17 deg . C.
Yain PSU temp. is 30 deg . C.
gy rCTr PSU temp. is 25 deg . C.
Backup receiver voltage is a Vdc .
15 Ytr ROBOT rcvr IF voltage is g.2 Vdc .
2 Ytr ROBOT rCTr IF voltage is g.2 Ydc.
Robot qso counter shows about 80 QSO's .

are both capable of CW at 10 or 20
wpm . They can also generate four
other ASCII speeds, 6O-wpm AT­
TY, and a Digitalker voice synthe­
sizer experiment .

The telemetry from Fuji·OS·
CAA-12 is 1200-baud Manches­
ter-encoded bi-phase PSK (Phase
Shift Keying) when in the " JD" or
digital mode. However, when in
the analog or " JA" mode, CW
telem etry reminiscent of AM SAT·
OSC A R-8 c a n b e h eard o n
435.797 MHz.

AM SAT.QSCAR- l 0 has a soft­
wa re-driven te lemet ry system
capable of an y d igital co de.
Morse, Rny, and PSK were theTelemetry

Satell ite telemetry, or the report
the satellite makes about its gen­
eral condition, is the only way
ground-control stations can moni·
tor the vital signs of our rather
remote and inaccessible re o
peaters in the sky. Once an ama­
teur satellite is launched, it is out
of reach for life . By analyzing
telemetry dala such as tempera­
tures, voltages, currents, power
levels and other information, the
lifespan of the satelli te can be ex­
tended if control functions were
built into it.

OSC AR 1 was designed with a
projecled li fespan of 30 days .
Even with such a short li fe ex ­
pectancy, the designers and ob­
se rvers wanted some fo rm of
feedback. The 145-MHz beacon
transmitted " HI" in CWoThe on­
board oscillator (a two-transistor
astable multivibrator) incorporat­
ed thermistors that would vary the
clock rate with changing tempera­
ture. By counting the number ct
times the " HI" was sent each
minute, the satel lite's tempera­
ture could be calculated using a
graph or simple formula .

Although today's amateur set­
emtes are far more complex than
early OSCAAs, we st ill use leed­
back for data c ollect ion and
spacecratl control. Receiving and
decoding telemetry sent Irom the
satellite provides insight 10 the
state of affairs cnboard the orbit­
ing namsat.

All ama teur radio satellites have
used CW for beacons, and most
have employed it for their primary
method of commu nicating tele­
metry data .

UOSAT.QSCAR-9 and ·11 are
rarely heard transmitting anything
except 1200-baud ASCII, but they

A YEAR WITH HAMSATS

Since the first HAMSAT column
one year ago this month, I have
reported on many amateur sat­
ellite topics , such as tracking
methods, station profiles includ­
ing mobile systems, information
sources, satelli te speci fications
and activity updates. Much of this
in formation is sti ll valid and use­
fu l. If you' re new to sate lli tes,
chec k these back issues!

Andy MacAllister WASZIB
2310RomayorCourt
Pearland rx 77581
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Updates

A-O-l0 was re­
leased for guarded
use in rmc-Ncvem­
ber_ The batteries
appear to be
in good shape and
the Mode-B
transponder is
working well , The
OX is out there!
Check the AMSAT
nets for SCheduling
since there is some
ra lher serious
eclipsing and satel­
lite activity must be
avoided during that
lime.

FO-1 2 continues
with a mix of JA, JD
and recharge time.
Aecent schedules
have worked well.
Once aqam, check
the nets for the lat­
est information III

tacts through the transponder,
A quick look at the leiters in
Blocks 4 and 5 will indicate which
radio to use lor the uplink . In
Figure 1, th ese two blocks
showed " NG" and " NU" res­
pectively . From Table 1, note
that these jetter status indIcators
state that both the 15- and twa­
meter receivers are active .
Instead of testing an uplink
band to see if it is bemg re­
ceived by the satellite. a quick
look at the telemetry ca n save
time.

Anothe r g roup th a t f inds
the telemetry useful are those in
education. What better way to
explain orbi tal mechanics to
h igh-sch ool students. than to
actually predict orbits and then
listen to a satellite and decode
its telemetry?

More information on the teleme-
try of the other namsats can be

found in lhe Satel­
lite Experimenter's
Handbook by Mar­
lin R. Davidoff and
the JA5-1 satenee
Handbook . Both
are available from
AMSAT. Acompul­
er program lor the
PC and PC com-
patibles is also
available from AM·
SAT. It will capture
and decode U-O-9
and -11 telemetry
when used in con­
junction w i t h a
modem and two­
meter-Pra receiver.

• 00

power out put

pow.r out put

ACC yolt....

channel 1'oltace

AGe 1'olt....

recei.er IF 1'oltage

MaiD (30 Yde) power
Y • N/4 Yde

2 Mtr tranipoDder
P '"' NIIO ,"att.

16 Mtr r.-ceh·er
V • K/6 Vde

10 Mtr tranlponder
P • NIIO Watte

Be.ekup QV PSU Toltage
V.. N/5 Vde

KOBOT Q30 count er: 0 -32 QSO'.=oo
32- 128 QSO'e yielde so-gg

2 Mt r ree.i.er
V '"' N/5 Vde

2 Mtr ROBOT
V =- NIS Vdc

MaiD (20 Vdc) PSU teaperature
T = (N - 10) dec . e.

10 Mtr tr&llsaitter t.aperature
T .. (N - 10) dec . e.

QV reeei.er PSU t • • perat ure
T .. (N - 10) dec . C.

2 Mtr tran.aitter te.peratur.
t = (N - 10) deg . e.

15 Mt r ROBOT
V = NIS Vde

Sp.ciel lI!IM'iee
V .. N/6 Vde

10 Mtr eo..and 8Od. oD/off
00 • OFF, any ot hn lI\111ben

2 Mtr c:oaaaod 1Od. onlotf
00 • OFF, &111 other D\IIIber•

hemisphere command stations.
However, with enhanced ten-me­
ter propagation, it may be possi­
ble to monitor the downlink while

the satelli te is over the Soviet
Union.

Decodmg telemetry ma y seem
to b e on ly a tool for ground
controllers or a curious exercise
for serious satellite chasers, This
is not the case. Certain blocks
of the AS- 10/-11 telemetry can
be quite useful even for those
interested only in making con-

iD.
out.

in .
out .

on.

Opf!ll .
c Iceed .

open .
doe.d •

ie off .
i.

i e 1 .. .
iB 0 .3 .. .

atten .
atten .

at teD .
atten .

••••_ a.

to 10 Mt r e .
to 2 Mt r e .

re• .
r e1' .

r c1' .
r CT.

power.....

" Cer ta in blocks of the
RS-1 0/-11 telem et ry

can b e quite
useful. "

charm.l
chann.l

eb.
eb.

output
output

KOBOT
10BOT

KOBOT
10BOT

Data ...plill.l po' . .. 00 . i D..... . ..pliq; po' . .. 10 . i D•

20 dB r e1' . atteD . .. aa ,
20 dB re1'. at teD. .. out .

10 dB rey . atteD . .. iD•
10 dB r ey . at tell . .. out .

16 Mtr r.e.h·.r i . off .
16 Mtr r.ce i1'.r .. on .

2 Mtr r.e. iyer i . off .
2 Mtr ree. i1'er .. on .

Cod.
Cod.

Meaory
Me.ary

16 Mtr
16 Mtr

Saeolld " _ ry board
S.colld _ _ ry board

Sp.e ial lI!IM'ie. ehann.l off .
Sp.ciel "M'i e. chann.l on .

10 Mtr beacon powet' ie 1 Y.
10 Mtr beacon power J.e 0 .3 t .

2 ... b. acoll ..... .. 1 Y.
2 ... beacoo ....... 0 .3 1'•

lint ae_ry be..d i. off .
lin t --.,. bo..d .. 00 .

2 Mtt'
2 Mtr

Special
Special

Special
Speeial

you listen while a command ste­
lion has access to the satell ite. All
of the lead ing letters in each block
will have an extra dot or dash

added. If the command station is
accessing via 15 meters , a dot is
added, turning an I toan S,or an N
to an A. It the control station is on
two meters, the I will become a 0
and the N will change to G, This
also appli es to the other leading
lellers. Here in the states, the
mod ified telemetry will be hard to
hear since there are no western-

AS

""

IS..
n
HI

m
ND

"..
SU
NU

11
HI

n
HI

10
00

All..
Ae
.e

AU
W

AI..

AI...
AX
Ill(

AO
.0

Fig. 2. Telemetry decoding definitions and equations for the RS-10 and -1 , setenuos.

3

2

1

7

•
•

,

,
,

ie

12

11

13

10

..

read s " AS36". Checking with
Tab le 1, the letters port ion 01
th e b lock show that th e fi rst
memory board is off. When de­
coded, the numerical port ion of
the block yields the temperature,
in degrees Celsius, of the ten­
meter tra nsm tn er . Us ing the
equation T = (N - 10), where T is
the decoded temperature and N
is the two-digit number in Block 9.
the result is a comfortable 26 de­
grees C.

A lew 01 the telemetry blocks
requ ire explanation. The receiver
attenuators referred to in the leiter
status indicalors for Blocks 2 and
3 can be used in combination giv­
ing lour possible signal input
levels instead of three. By using
them togeth er. as much as 30 dB
0 1 receiver attenuation can be
switched in. Other configurations
are 0-, 10- or 2O-dB attenuation .
The ROBOT receiver attenuators
shown in Blocks 14
and 15are only sin-
g le -sta ge 10 -dB
types.

Th e R OB OT
eso counter not­
ed in the number
conversion column
of Table 1 is quite
d iffe re nl f r om
those in R&-S and
RS-? In the earl ier
sate l li t es, t h e
telemetry present­
ed the number of
contacts logged by
the autctranspcn-
oer. The number
could increment to
a maximum of 99.
With AS-10 /- 11 ,
th e co un te r w il t
show "00" until at
lea st 32 a so s
have been made.
At that point the
telemetry number
in Block 16 wi l l
show "SO". As the
counter approach­
es " 99", the actual
number o/loggings
will be rising from
the thirties up 10

128. the maximum
numbe r of cal l­
signs the memory
wi ll hold . aetore
the memory is lilled
up , t h e grou nd
control station will
download the list of
caustqns worked
by the ROBOT .

A slightly mod i­
fied form of teieme-
try may be heard il
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PARAGON
• Full Featured S ynthesized

HF 'transceiver
• General C overage Receiver
• t oow O utput
• SSB. CW, FSK, O ptional FM
• 62 Programmable Memo . ies
• Made In U SA

• H igh VSWR and
Overdrive Prctecnon

• 5 Year Warranty, 6 Months on RF
Transistors

• AU U nits have GeAsFET Receive
Pr~amps

• Tcp-Ot.rhe.tjne H ig h Performance
H F Transc eiver

• Bultt-Jn Power Supply
• Bultt-In Automallc A ntenna Tuner
• S SB, CW, FM, AM, RllV
• 160·10m G ene ral Coverage Receiver

AI. .

DlleOMI

ALD'2
• Dual Band M obile

14(}.149995 MHzJ 4~50 MHz
· 2 1 Programma ble Mem Ories
• 25 Wall S Output on Both B and s
• Loade<:l w it h Ell tra Feature s

• Two Affo rdabl e
Radios in O ne

• 2m1440 MHz Halldheld
• 5W o n B ot h Band s
• Ten Memories
• M u lli -Sc an Systems
• Battery Saver

Fl·767
• H FNH FIUHF Base S tation
• Plug·in M od u le s lor

ern. 2m, 440 M Hz
• Loaded w it h Features

FT·727R

the
HAM STATION

P.O. Box 4405
220 N. Fulton Ave,

Evansville, IN 47710

Store Hours
MON·FRI: 9AM · 6PM

SAT: 9AM · 3PM
CENTRAL TIME

SEND A SELF AOOAESSEOST AMPEO
EN VELOPE (SASEI FaA NEW AND USED

EOUIPM ENT SHEETS

WARRANTY SERVICE CENTER FOR
ICOM , YAESU , TEN ·TEC

FOR SERVICE INFOR MATION CALL
(' 12) ,l22 .02S2

MONDAY , FRIDAY
9:00 AM · 12:00 NOON

• AMER ITAON, AM P SUPPLY,
JUl, B&W, CSL CALLBOOK,
-lUSTLER. ICOM , KDK,
lAGElKL M, NY E, PALOMAR,
·ELEXlHYG AIN. TEN-TEC,
YAESUr- -

SPECIAL

' ~.i -- - -
~ .,,~ •

• , ... .-7-
~ . .

MFJ 989 B

3 K W Tu ner

$295,

AEA , ARRl, AlINCO, ALLIA
ANTENNA SPECIALISTS, A
CUSHC RAFT, DA1WA, DIAM
KANTRONICS, KEN PRO, LA
RF CO NC EPTS, ROHN , SAN
TOKYO HY·POWER. VIBRO=-=•- -

TERMS :

Pritts Do NlIl l ndud, Sllipp ing

PTicllnd AvliLlbilily Sulljltt 10
Chn91 Wltlloul Nata

Mast Ord..-s SlIiJlPIll Till hlnl O,y

COO's WIle_-.­-
For Orders and Price Checks Call 800·523·7731 Indiana and Inlormatlon

Call1 ·812-422-ll231
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SEE
With ARI's new AR-460D,

the first hand-held LCR meter
that also measures Dissipation
Factor. Measure a capacitor's
leakage and capacitance too,
thanks to the AR-460D's state­
of-the-art, fast-measurement
design that rivals bench meters
costing up to five times more,

ARI I VAL UE DEYOND MEASURE
PAlAl iJ I "" ~ lmdo mork orMonolithic Mo.,,,,, .... Irrc.

CtRCLE 93 ON READER SERVICE CARD

~

• O.luH to 2H in 5 Ranges
• 1% Basic Accuracy

~

• O.lpF to 200uF in 7 Ranges
• 1% Basic Accuracy

~

• 0.1 ohm to 20 MegOhms in 6
Ranges

·0.5% Basic Accuracy

If your only requirement is to
accurately measure capacitance,
then the AR-360D i s the
instrument for you. It's the only
hand-held capacitance meter
available that also measures
leakage. Use it to measure from
0.1pF to 20,000uF in 9 ranges,
with I% basic accuracy.

For information on our
complete line of quality test
equipment, including PAL®,
EPROM and EEPROM
programmers, Ie testers ,
DMM's, and DPM's, or for a
copy of our catalog, call us at:

(800) 654-9838

o AMERICAN
~RELIANCEINC.

73

Call _

PC/Zip _

CIRCLE S8 ON READER SERVICE CARD

BIGGER AND BETTER
By popular demand, we are extending our
end-of-year sale " of genuine top-rated a-pole
FOX- TANGO filters fo r Ken wood, Yaesu ,
Drake , Heath , and Coll ins indefinitely . Buy at
discounts of 10% , 20%, and even 30% or
more at a time when these Japanese-made
units should be gelling more expensive. Our
secret? Fine products, low overhead. high
sales volume. Fillers are our prime specialty!

We are not just bragging when we say FOX
TANGO filters are top-rated. We are proud
that they have been favorably rated twice in
impartial QST Product Reviews, selected for
use in a major construction article In the ARRl
Handbook, praised in two major articles in 73
Magazine , and recommended for contesters
in Radiosporting magazine. Rep rints of all ar­
ticles are available. Convince yoursel f! Use
your next ten qso's to learn what hams think
about FOX-TANGO: its products, ilS reputa­
tion . Since no rig is better than its filters, why
risk disappointment with unproven imita­
tions? GO FOX-TANGO-TO BE SURE!

SUPER SPE·CIALS!
TS830S 400Hz (e W) 455.7kHl

- Reg. $11 0, Now $ 77
Note, Swtablelor '830 only. Easy drop-in o stanatcn.

t a-year Fox-Tango Newsletter Index- Reg $5,
Now FREE (with purchase of a filter for any
Yaesu rig).

•Phone for Sale prices, or see any Nov. 1987
ham maga-:ine.

ORDER by mail or phone. SHIPPI NG $5,
Overseas Air $13.

FOX·TANGO CORPORATION
BOll 15944, W, Palm Beach, Fl33416

Tetephone: (305) 683-9587

- , Expires _

• Ba nk. No. Expires _

The American Radio Relay League
225 Main 51. Newington, CT. 06111 USA

MEMBERSHIP APPLICATION
Name
Street
City Prov.lState _

BENEFITS FOR YOU
CST, QSL Bureau, Awards, Low Cost Insurance, Operat ing Aids,

Govern ment Lia ison and More-Much Morel-----------------------------------

• ""En IlIAAAANTY _ "'''''''-AaL£
• I.OIlItsr ......."'tj-..+<O<£I,......, ....eES "" U.I
• OR" "'I """'""0FllOM Sl'OCM\lIITH'N 14 "'IOUR\

FOR FREI' CATAl.DG ONLY 1.a<1O-345-8917

FOR AU. INFORMATION 1-818-716-5914

~ PACIFIC CAAe' CO. INC. c=I
~ 7325'''RESEDABLVD DEPT 1811 .::=:::I

RESEDA CA91335
CIRCLE 118 ON READER SERVICE CARD

We spec ialize in CB radio modification
plans and hardware. Frequency and FM
conversions, books, kits, repa irs. h igh­
perf ormance accessories. OUf t t th year!
16-page catalog, $2.
esc INTERNATIONAL. P.O. BOX 31500X

PHOENIX, A2. 8';046

CIRCLE 236 ON READER SERVICE CARD

$25 in U.S, $33 elsewhere (U,S, funds) Licensed amateurs, or age 65 or over, upon submitting
proof 01 age. may request the special dues rate 01 $20 in the U.S. $28 elsewhere, in U.S funds)
Persons age 17 and younger may quality lor special rates, write for eccncencn.
For postal purposes, fifty percent of dues is allocated to QST, the balance for membership,

.. it ........ PRES£NTING ....... 1O' it

CABLE TV
DESCRAMBLERS

................ STARRI NG ...............
JERROLD, HAMUN. OAK

AND O,",ER FAMOUS .........NUFAC TURER';

.'\l uJliba nd QR\i 160·10 Emergency Pack

lIuill for rq..ated deploy _ Fastest Antenna
mentand'{o'age,"'clordry, in the w e st
the Emergenc y P" L' ()I\lain,
QR V I (,l)- 10 all baM kink_p"x' f
",.Ied antenna, rap id lauoch kit. 70'
k G-H. , 160 mete r adap ter. all hand
counlelpOi,e. 200rolp100f dacm" .._I ~,"...,
:-;Ulhing more "".ded 10 "" QRV fa,,- T<~' "'~". I

00~0~~:;~:'~~~; Il;(~j~~. \ A ~n::n':·a~·~~;e.H
Pruvo. UT H4W·1-2I3R U lllIl 'l J7~·IOH ~
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Edited by Richard Phenix

73 INTERNATIONAL BEGINS 6TH YEAR

Ap ril , 1983: Listing nations in world geographic order, from East
to West (a silly idea soon dropped-the starting point wasn't even
the International Date Line), the first International section ap­
peared with news from India (VU2CZ), Hong Kong (VS6HJ), Tai­
wan (BV2A1BV2B), Republic of Korea (Hl9KT/KH2AC), Papua
New Guinea (P29NSF), Guam (KH2AA), New Zealand (ZL2VR),
Chile (CE3GNj , Brazil (PY1CC and PY1APS/PY7APS), Switzer­
land (HB9MQM), Federal Republic of Germany (DJ8BT and
DJ3NW) . Austria (OE3AEB). and Sweden (SM0COP). Seven of
these countries continue to write in often and regularly, and
ZL2VR, PY1CC, PY1APS, DJ3NW, and SM0COP are still faithfu l
representatives for their nations. Other taithfula came soon: Aus­
tral ia (YK3YJ), Czechoslovakia (OK3KFO ARC), Greece (5VlIWj ,
Israel (4Z4MKj, to name those both faithful and frequent.

There were 38 nations appearing in the section in 1983, and to
date a total of 71 countries have appeared. Some places, like
Antarctica, showed up only once. Others dropped out when their
correspondent moved (liberia) or became too involved in other
activ ities (Papua New Guinea), and no replacement took over.
(The International Editor offered to go find replacements, but the
traver budget didn't permit , and his reasonable suggestion that
money be found by publ ishing only ten issues of the maqazine
each year was rejected for some reason.) Five new nations joined
the International Club in 1987.

We look forward to more nations in 1988. New correspondents
will receive courtesy subscriptions to 73 Amateur Radio in return
for a minimum of four columns over a 12-month period. Let's hear
from you!

Reminders! Deadlines: Your material must be received by the
first of a month to be considered for inclusion in the issue for two
months later. January 1 for the March issue, for example. But
short items or FLASH news items ("Ham OSOs mysferious object
in space.... "J probably can be slipped in if received by mid-month.
Do not ever write on the backs of photographs! Photos cut out of
other magazines, newspapers, etc. , cannot be used, for technical
reasons. Type your material and double-space it. Two to three
pages (double-spaced) is long enough .

NOTES FROM FN42

73 International begins a new
service this month: to hams who
plan to visit other cou ntries and
want to operate while traveling. BRITISH WEST INDIES
See details elsewhere! MONTSERRAT

January First is Happy: New Errol " Bobbie" Martin VP2MO
Year, Nouvel An , Neujahr, Ano PO Box 113, Plymouth
(with a wiggle over the nj Nuevo; Montserrat, British West Indies
ther e are Independence Days Leeward Islands, Zone 8
for Hait i on the zno. Burma on [ The fol/owing concludes the re-
the 4th, and Nauru on the 31st . port started in the November is-
And a few more celebrations to sue , in which VP2MO, now in
mention during the appropriate charge of aI/ amateur radio mat-
OX contacts: January 7-Ethiopi- ters in the Ministry ofCommunica-
an Christmas; 9-Martyas Day, tions and Works, pointed out that
Panama (Nepal has this on the operating on January 1, a holiday,
29th); 15-Adult's Day, Japan; islegal("Youbetyourever-loving
20-Nation a l Heroes Day , COAX it is! '? even though al/Ii-
Guinea-Bissau ; 24-Economic censes expire every December
Liberation Day, Togo; 25-Na- 31st and can't get renewed until
uonar Holiday, Australia; 26-An- January 2nd-and OSL cards
niversary of the Proclamation of dated on January 1st are valid for
the Republic, India . DXCC.}
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The licensing authorities are
aware of the situation and allow it
to continue. To allow is to permit,
right? And does this administra­
tion have anyone else to satisfy
besides itself? Hell, no, and it
couldn't care less what anyone
else thinks. The administration has
NOT declared anything about the
operating to be illegal. Understand?

About those countries where
operating amateur radio is itself
illegal-outlawed: Our constant
hope is that we all can educate
them so that they become favor­
able toward amateur radio and
eventually will become a part of
this fraternity. There is danger
that we are prolonging the wait
for this conversion, however, in
the way we comport ourselves in
our day-to-day air contacts with
each other. We are not doing a
very good job as ambassadors .

Heck, we are fooling ourselves
if we think the world isn't hearing
us . .. it hears us ... and what is
heard is not too inviting. Trying to
get through that pileup is fun-it's
good for you to physically shout
out all the tension that has built up
at work, or wherever, but cussing
the other guy out in public is not
"meeting people and making
friends. "

I have heard the term "lid"
used, and the tone of voice gave
me an indication that it was not a
good-morning greeting. We have
just got to work on cleaning up our
act if we are going to show the
world what a good thing we have.
Ifwe want to make enemies all we
have to do is go down the street
and break somebody's window.
We have a local saying, " You can
shake a man's hand but not his
heart." So all I ask is that we ex­
tend a hand, and if we are not too
sure about it, keep your heart con­
cealed. In other words , keep your
garbage off the air, it doesn't be­
long there!
[I bet that in his OX contacts,
VP2MO sends appropriate greet­
ings from the " Notes from FN42"
calendar section which always
starts this column.-Ed.]

PEOPLE'S REPUBLIC
OFCHINA

Chang Han Dong (BY4AOM)
Institute of Estuarine & Coastal

Research
East China Normal University
Shanghai 200062

China

Han Dong sends the following
hoping it will be " helpful for read­
ers, particularly in the Western
World , to understand about Chi­
nese amateur radio."

In the five years since 1982,
when ham radio activities were
resurrected, about 30 ham sta­
tions were set up, one after an­
other, and more and more people
are interested in the hobby. Chi­
nese amateur radio still has a long
way to go to catch up with foreign
countries.

As early as the 1930s, amateur
stations appeared in China. Ama­
teurs used transmitters made by
themselves to contact each other
and foreign stations. All of them
worked in CWo However, these
good times did not last long. The
Second World War broke out,
the great War of Resistance
Against Japan (1937-1945) be­
gan throughout China. Many ama­
teurs joined the war effort and
gave of their fu ll professional
knowledge and skills . Postwar,
some amateurs were cited for
their distinguished service .

After 1945 , amateurs began
activity again , working in CW and
AM phone, and the China Ama­
teur Radio league (CARL) was
set up. There were many ad­
vances made in amateur radio in
those years. After 1949, however,
owing to the situation at that time,
amateur stations were called off
temporarily. In the 1960s, BY1PK
was on the air, and in 1982, the
government declared that ama­
teur stations were allowed to re­
sume, and BYl PK and then other
stations were set up. In Shanghai ,
some old men who had their own
licenses before 1949 organized a
club station, BY4AOM (Able Old
Men). .

All radio amateurs in China are
united in CRSA-the China Radio
Sports Association, and branches
of CRSA are set up in every
province and municipality directly
under the Central Government. Us
major tasks are organizing and
planning amateur radio activ ities,
approving license applications ,
aSl services, etc. Since we are
new, we have no contests yet in
China, but Chinese amateurs of­
ten join international contests,
and CRSA often organizes CW
contests, fox hunting (80m, 2m,
160m), and model ship and plane
building . Ham stations in China
are usually in touch with each oth­
er every Thursday on 14 .330
MHz.

BY is the prefix for club stations,
BG for private amateur stations
(we have none at the moment, but



12BVSand his son, 12NYN.
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12DMKand Italiano
Honor RollA ward.

ITALY

Mario Ambrosi 12MOP
Via Stradella, 13
20129 Milan
Italy

The Italian Island Award (IIA)
started its life about four years
ago. Since then, more than 200
have been issued, most of them
to Italian amateurs-only 10 have
gone to US hams, To get it, OX
operators must get confirmation
of co ntacts from 15 islands ,
situated in at least three groups
of Italian islands. Stickers are
available for mode (SSB, CW,
MXD) and band ,

Honor Roll is available if you
contact 80 islands in at least 13
groups, and a nice plaque, the
AliA (AU Italian Island Award) , is
issued fo r 150 islands and 17
groups. As of today [September,
1987) there are 248 islands on the
list (available for SAE plus IRC)
located in 18 groups, but the num­
ber can increase if there is activity
from other islands.

The cost of the award is US$5 or

some cases, and in no case did
I find myself lost because of
missing or incomplete routings.

It had been some time since I
used the RSGB service, and my
first impression was of the much
wider range of topics covered.
The main index lists (among many
items) band plans, diary dates ,
club information, repeaters, and
beacons. It was to the last that
I turned now. Again I was im­
pressed by change : the continued
expansion of the packet repeater
network . I noticed that GB3UP in
Guilford is operating within range
of my home (on 144.650 MHz, in
common with most other packet
repeaters). I intend to access it in
due course and will report on it
here.

Incidentally, anyone particular­
ly interested in packet and/or digi­
tal radio might like to consider
subscribing to the RSGB latest
newsletter, Connect Internation­
al . It is published on the 15th of
each month and is available on
subscription to members and non­
members, with airmail available
outside of Europe.

After browsing through a wide
range 01 topics across many,
many pages of information (the
forma t is generally such that one
can regard the display as giving
information rather t han j u st
data), I remembered my original
need-the satelli te orbital data,
The satellite sub-index lists a
whole range of topics covering
basic background information
through to fairly up-to-date news
about this exciting technology.
There also are orbital predictions
for the next month or so, together
with Kepterian elements (for the
keen ones with a powerful PC!).
These are avai lable lor the OS­
CAR and RS series, MIA, Salyut,
and Ajisai. My original need was
welt satisfied, with extensive and
up-to-date information!

far behind in techniques, experi­
ence, equ ipment, and education. I
received a letter from a secondary
school student in Peking the other
day. He said, " I am very inter­
ested in ham radio, but I don 't
know how I can do and I am short
of direction [guidanceJ ...."

The Chinese often say: Every­
thing's hard in the beginning, but
the re also is a proverb in China
that says " It all depends on hu­
man effort,"

This morn ing I was looking for
some information on satellite or­
bital parameters, Needless to say,
just when I wanted it all my avail­
able information was out of date .
After spend ing a few minutes
cursing my own poor filing sys­
tem, I remembered that an alter­
native source of information lay on
my desk .

I refer to my "Displayphone,"
which as well as being a fully­
equipped telephone can act also
as a simple data term inal. In par­
ticular , it serves as a mono­
chrome-only Viewdata te rminal.
(You will recall that Viewdata­
called Prestel in the UK-oper.
ates using a V23 modem with
asymmetric transmission speeds
of 75 and 1200 bits per second.)
Although Viewdata graphics are
crude by modern PC standards,
my interest for data only should
have been satisfied easily. I decid­
ed, therefore, to access the Radio
Society of Great Brita in (RSGB)
mailbox. This is open to anyone
with a compatible (V23) terminal
by dialing the UK number, 0707
52 242 (from the US, 1 44 707 52
242).

I must confess that I was not
completely sure that my needs
would be mel. Previous experi­
ence with other Viewdata systems
had left the feeling that informa­
tion was seldom up-to-date and
that routings (the linkages be­
tween " pages" of display materi­
al) were often incomplete. I shou ld
say at once, therefore, that the
RSGB scores very well on both
counts. Information which I re­
trieved was only 24 hours old in

THEUK SCENE

GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorf Heights
Hawley Hill
CamberleyGU179JO
England

all the hams in China look forward
to having BG stations on the air as
soon as possible), and B7 is for
special stations.

In Ch ina, the National Aadio
Management Committee (NAMC)
co rrespo nds to the Ameri can
FCC, so applications for amateur
licenses go to it for examination
and approval. The CASA now is
drawing up the necessary laws
and rules and regulations which
will strengthen amateur station
activities.

Among the some 30 stations
are two university stations, the
o ld-ti mer station (AD M), and
some child ren's stations: BY 1SK,
BY4AY, BY4ALC, and so on.
These are set up in the Children 's
Palaces, and the members are
secondary school students who
study elementary radio , English ,
constructing a receiver, and sta­
tion operation. A recent report is
that so me young hams in the
Chao Vian Children 's Palace of
Peking, under the leadership of
their teacher, have made a kind of
satellite rece iver that can receive
NOAA meteorological satellite
signals of the USA, and the polar.
orbiting meteorolog ical satellite of
Japan.

There are many radio direction­
finding contests (RDFs) and mod­
el plane and ship contests, and
the West Lake Cup ADF invita­
tiona l tournament every year,
Also, BY1 PK (Peking) and BY4AA
(Shanghai) prov ide the Hong
Kong-ta-Peking automobile race
and international marathon race
with their commun ications serv­
ices. In 1985, BT0NM N joined the
ChinalJapan Mount Narnunani
United Mountaineering Expedi­
tion . (See 73 International, Au­
gust, 1987,J

Amateur stations resumed in
Taiwan also: around 1983. There
are about 20 stations there , now,
some of which had licenses be­
fore 1949 when they lived on the
mainland of China . BV is the Tai­
wan prefix, and many times I have
tried to make asos with them and
always met with defeat . Later I
learned that the Taipei govern­
ment does not permit BV stations
to contact BY stations, I think
(hope) this will change soon,

American hams and Japanese
hams have given much help to
Chin ese amateurs . They have
presented transceivers and an­
tennas and have conducted many
training courses, helping the Chi­
nese hams to understand new
technologies-we are very thank­
ful. Owing to the years that activity
was suspended , we have fallen
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SAN MARINO

Do you have any T7 cards and
don' t know where to send them?
Here is a short l ist of San Marino
addresses; I hope you can find
what you want.

sports (particularly to skiing), and
he goes on the DXpeditions with
his son, Marco 12NYN and an old
friend, Enzo 12BVS. They are
mainly on CW, but they also like
some phone operation.

IIA
'll'.u'J"," ).1:.':-:0. AlJIx1Ul

"" ..... ,.1I~. I. ",.1.,,,II... ...... L,
" " Io lli "'~,11l,

The Italian Islands Award issued for working 15 islands in three groups.
Only ten awards have gone to U.S. hams.

To all addresses except the one indicated, add ~47031 Republic
of San Marino.· (47031 R.S.M . is adequate locally. [And if you
wish to be exactly accurate, the officia l name of this indepen­
dent, 24 sq. mile, 23,000 population nation which is entirely
surrounded by Italy, then add, N47031 Most Serene Republic
of San Marino. "- Ed. ]

T77B Mario Graziani-via WA3HUP
T77C Tony Ceccoli, Via Delle cerrare 67, Murata

T77D Giovanni Mario Retfi, Porta San Francesco. San Marino
T77E Alvaro zafferani, Via E. Retosi 16, Fiorina
T77ETVincenzo Zafferani, Via Fonda Bandiera 24, Bargo M.

TnF Henry Franciosi-via 12WWW. ARI. Via Scarlatli 31,20124 Milan, Italy
(Do not add 47031 San Marinot)
Tn G Giuseppe Greco, Via Monte Seghizzo 31, Fiorentino
T771 Iva Grandoni-via 108NZ

T77J Guiliano Giacomoni , PO Box 1, Dogana
T77M urc Conti, Via G. Barbieri, Dogana
T77SRSalvatore Berti, Via F. Mestica, Borgo M

T77T Pier Paolo Taddei, Via A. Lincoln 64, Borgo M.

T77U Stefano Leardini, Strada Alvania 30, Dogana

T77V Piergiovanni vcroeen. Via G,Gioacomini 59, San Marino
T77W Paolo Boffa. Via Dell'Anuaro, Falciano

T77V Maurizio Boffa-via 10MWI
T77Z Roberto Capicchioni, Via Tana 15, San Marino

T70A Radio Club , PO Box 77, San Marino

10 IRCs: the stickers can be sent
for an SAE plus lAC ; the plaque is
US$30, postpaid.

There is qui te a lot of activi ty
all year long, but mainly during
the good season, around these
awards. In 1986, more than 40 ex­
peditions took place, and 1987
totals probably will be about the
same. You should know about a
few of the most active people.
First is Max 12DMK, for whom I am
QSL Manager. He has activated
more than 30 islands up to now,
and the aSL cards are much in
demand. He is a journalist and
owns a small company which pub­
lishes three magazines devoted 10

IIA TEAM

--

120MK 1109
AEOLIAN ISLANDS . ZONE EU 15 - ITALY

Italian Is/and OSL cards.
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INDEX FOR 73 INTERNATIONAL
From April '983 (4183) Through~.m"-r 1981 ( 12/87)

(Including "Roundup ' "\d " Not• • from FN42 " References)

Atnce (Gene<"eQ <U81 oAm M'dica 1183. 12183 ."rgent.... 6I84, ICIt'86. 1/87' ''_ _

11 183-t1ll5~. 7185 . 8185. l W85. 12185. 2I86--4J86. 6186. MIl6. If)t86. lZ186-2J

81, SIll]. 7/81-12187 o"'ulltria ...a3. 8186 ·~!>183. 6183 "Bangladesh 9183.
518" ' S s lgl ,",8185 oBnlzll ...a3-2J84.~2J8S. oII8S. SI8!t. 8185. 10r'85. 2186. SI86­

7186, 11)'81&. 1~. 1181, Mil, S/81-7187. 10181. 1I1ll] · ern..... WIHt I~ 11196.
8/87,1 1187 oc._5I83, 1183-9183. 12J83-2I84. 11• • IIllT. 3181. S/81 -ehi1e...aJ.
6183. 7184. oU85. 1CW85. 1181. 6181 oChI..... P.-opIn fWpubllc of 10f83. 3187. SIll7.

8/87.9/81. 11187 oColumbW9i83, 12183. 7184. 3185. 10f8$. 8/87 oCocosKeeling 9l81

_Cost. Rica 7/86 oCuo. 11186 ~pno. 9183. '1183-1184. :w.t. 5184. 7184. 10164.
3185. oII8S. 6185. 1186. 9187oCzeehoslo\l. kl. 2184. 3184. 71114 , 9/84--2185, 6185. 8185.

9185.1186.4186, 5i86. 7186 . 11186. 1187, ~87.!li81 oo.n_ SI83. 7/Bs -0ie90
0.«:.. . /87 oDomln ican Republic 12183. 2184. 7184. 6/85 oEcuadOt 10183. 12183-21
84.9186 oEI Selvador 11186 -Flnl. nd 1/8<1, 3181. 81B7. 9187 of,.nee 7183- 101113 ,

12183. 2IB., 4164,8186. 4187 , 6187, 9187 oG¥msny, F-.ler.1 Re public: of 4JB3, 6/83-21

8<1 . 5184, 7/84. , 8184, 111&4.3185, 4185. 1186.4166 .2181, 11/81 _Glbf."ar 8183, 11/83
- G.... 6.11.ln 5183, 1/83-1/85. 3185, 4185. 6185. 8185, 11185, 3186, 5166, 12166 , 1/81.
1/81, 11181 -G...c. 1/83-1/84, 3184-5184. 1/84-9184, 11/84. 1185, 3183, 6185. 12/85.
6186. 8186. 4181_1181 . 11/87 _Gu.m 4183-6183. 8183, 9183, 9185 , 1/86. 4/86
_Gu. nlan lmo e.y 12183. 11/85 _H ong Kong 4183. 6183, 8184, 1186, 6186. 3181 - lndla

4183,6183,1183,9183-11183, 1184-3184,1/84-9184 , 11/84,2185.1185, lII85, 11185.
2186, 41&6. 9186. 12186 , 6181, 8181s1dll.aq 7/84 - I.a l.nd 6187, 11181 -I _ I 6/83.

8/83-11183, 11&t,~. "180'. 6/8lI . 8/&t-100'e.. , 1~. 4185, 8185. 9185. 2/86. 61'86.
1018&. 11186, 1/87.5187.6187, 8187_10017 . tt.ty 6183-3184 . 5184-9184. 111&4. 11M.

5185.9185.2/86.7186,11186. 4/87. 5181 -~ 8I83-1lW3. 12183. "180', 71&4. 11M,
7185 ,4187, 7/87 -~ 8187 _K...,. 9II!l7 ' Kore.($oull'1l , R~b1iC oI' 4183. 6/83-81

83,11&4, 4IM, 9i86. 4/87, 11/87 - LIberilI 7183-2J84.4/&I-l~ , 2185. 3185, 7/85,9185,
12!8S, 41&6 . uec1'll_ .... 12/86 ...~ 6/8lI . 8185 ·M.m, 6183. 5/&1 · M•• iCO

90'83-~ , 4184 , 5184. 9184. 2J85. 111M. 4/81. 8181 .MonherraI 5/&l. 100'e.. . .ull5
.MoumbiqIH 11184. 5185. 5186 .H.'.....-. 9183- 12183. 1184,~, 4184-7184 ,
12187 . H• • Z..1M>d 4183, 6/83---8183, 1 0f83-~. 4184-1/85. 5185. 7185. 11185. 2/Mi.

318&.6196, 12186, 1/8 7, 3187. 5/87, 9187 .Horto lk laland (Ausl..li8) 5185 , 7185, 9185.
41&6. 1lW86. 1/87.6187.10017 .Norway 8183-10183. 2184, 5184. 9184, 11184. 12184
.P.....m. 11183. 6184 _Papu. H• • Gu l.... 4/83-61'83, 8183-10183 , 1184. 2184 ·P. ....
10184 .Phllippln.. 10183. 10184, 6185, 11 /85. 3186, 10186. 10187 ·PoI. nd 9183. 11 /83.

11&4, 2/64 ,4184 , 5184_1 /85. 5185. 6185, 8/85. 11/85. 2/86, 5186 , 6186. 12186. 7181
.Poftugtll 2184. 6184- 8/84. 12184. 2185, 5185-3185, 11185, 2186. 7187, 12187 · S.ud l
A..b l. 2/84 .SO\Ilh Alnc. , Republic o f 5184, 6/84 ·Sp.ln 6/86 ·SrI L. nk. 2/87
. Sweden 4/83 , 6183-2184, 4/84. 5184, 7/84, 9184, 1/85. 5/85. 8185 , 11185, 1/86. 91115 .
2187. 11/87, 12187 .Swltzerl.nd 4183. 7/83, 12186 •T. iw.n 4/83, 6183, 10183, 11/83.

2184,8184.1 1184.12/64.5166 .Th. lI. nd 9183,1/84.9184,6185.8/86 · Trlnldad &

Tobego 4184 , 6/84. 8/84. 10184 ·U SSR 9187 . V. n.zu.I. 9183, 10183, 12183,9184,
10184,2185.1185 _Yugo.lrli. 4187 -Z.mbl. 11/86 ·Zlmb.bw. 6187

Senda; •

,JA7
TQHQKU AREA

•

,JR 6

SHINETSU
AREA

OKINAWA AREA

• Location of JARl branch office

KANSA ICHUGOKU
AREA

,JA 4

KumamotO
SHIKOKU PI'e4'i• • In Japan•
AREA JAI x amo A.ea JA6 Kyusyu A. ea

JA2 ToO;e' Aree JA7 Tohoku Area

JA3 KaflSa' A.ea JAS Hokkaido A. ea

JA4 Chugoku Area JA' Hoku.oI<.u Area

JA5 Shol<. oI<u Aree JA, Shinetsu A.ea

JR6 OkH'1llWe Area

Japan 's call areas. (From Amateur Radio In Japan, published 1986, JARL, 14-2, Sugamo t -crome. Toshima·ku, TOkyo 170, Japan.)
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Model FX-2 - 2 " lele r. black & chrome
Model FX-220 - 220 .\1Hz, black and chrome

RX SERIES tptcrured I}injt down)

• 3.4 dh gai n 15 /8 wan:
• 100 wa n ran ng
• 15 fool coax

1'1.·259 connector Installed
• Magnel ic mount holds to 75 mp h

FX SERIES (pictured mounted )

• 3.4 db gain I 5/8 wave
• 200 watt raring
• IS fo ot coax

PL-2 59 connector installed
• ~lagnel ic moun! holds to

100 mph

stoo et RX-l
(A lso Avaibhk i n Black }

Modd I'X·2

(Abo A" :.Iilabk in Hb ck)

ca.

29.95 ea

24.95
Also Available in Black
Mudd " X-l B, 2 Jl,ktl' r

.\todd FX-120B, 220 "1Hz

Tired of paying higher and higfu-r prfces for
V.H.E magnetic mount antennas? Hustler has
the solution. 'Iwu new se ries o f antennas at
supris ingly affordable pri ces. Built w ith the
same qu alit y and performance yo u expect
from a Hu stler prod uct . Designed to offer you
yean; of trouble-free operation . Pr iced to
~:a\'r you money.

,

Model RX-2 , 2 rueter b lack and chrome
:\todel RX-220 , 220 ~mz, black & chrome

19.95
Also Available in Rlack
Modd RX-2B, , rueter

Model RX-220B, 210 MHz ,..... , . 24.95 ea .

One x ewrrontcs Place
Mlne r.l1 wens, Tell;u 76067

(8 17) 325-1386
CIRCLE 2611 0frI RUDER SERVICE CARD



CALL LONG DISTANCE ON YOUR HANDHELD

­EEB
-

$79. 95
+ Sol . UPs

T OLL FREE: 800·368·3270

F.LF.CTRO:" IC EQUIP\1ENT DAl'"K
5 16 vm.t. STREET. N.E.
VIENNA. VA . 22180
VA. ORDERS; 703-938-3350

DIP METER!

CIRCLE 43 0I't RUDER SERVICE CA,RD
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• USE A c nYSTAL IN PLA CE OF COIL FOR
MARKER GENEnATOU jX 'TA L CI IECKEH .

• M EASUR E AN UN KNOWN CAPACI TANCE.

• USE AS A SIGNAL GENERATOR T O
ALIGN RECEI VER S.

a M EAs u n E TANK CIRCUIT RESONAl\"CE.

• MEASU nE AN UNKNOWN I NDUCT ANCE.

• USE AS A CW j A~I MODULATIO~ MONITOIL

• USE AS AN ADSOR PTIQ:'" FREQUENCY
METER T O ALIGN TIlANSI\1IITF.RS.

• MEASURE FIELD STRENGTI I.

A DIP METER CM.' BE USED FOR
ADJUSTMENT OF RADIO EQUIPMENT
AND ANTENNAS. WE OFFER THE
DM4061 DIP .\lITER FULLY
ASSEMBLED. NOT IN KIT FOR.\!.

• USE TO MEASUnE RI::SO;"'ANCE OF
ANn:N NAS OVER A RA:"GE OF
1.5 Mill TO 250 1\1IIz.

T HE DM 406 J COMES WITH 6 PLUG IN
COILS COVERJNG A FREQUENCY RANGE
OF 1.5 MHz TO 250 MH=. THE D.H4061
USES A 9 VOLT flATTERY ( INCLU DED).

IN Sf/ORT. EVERYTHING YOU NEED
IN A PORTABL E HANDHELD UXIT FOR
BENCH OR FIELD ADJUSTMESTS. MORE
USES DETAILED IN THE RSGB H ANDBOOK
PAGES 18.15 TO 18.1I
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plate is connected to the shield 01
the reeonne. With my homemade
capacitor, tnat common plate is
one side of a double-sided coo­
per-clad board. The other plate of
each capacitor is etched (or cut
out with a hand-he ld grinding 1001)
on the opposi te side of the copper­
clad board. I also etched some ad­
dit ional small areas on the non­
ground side of the board in case I
needed to add some capacitance
to the system. (I didn 't). My capac­
itor, in the test ing phase, appears
in Photo A. Prior to permanent in­
stallation , of course , a more
sound mechan ical arra ngement
than that shown in the ph oto
should be arranged , and the ca­
pacitor should be located in a wa­
terproof housing.

The area of copper-clad board
necessary to obtain a given value
of capacitance will depend on the
characteristics of that particular
type of board. If you have an l C
meter, or if you know the dielectric
constant for the board and the
separation between layers of cop­
per, you can calculate the surface
area needed for a given value 01
capaci tance. However, I got my
board from a surplus dealer and I

Ro11 You r Own

The capacitors you use can ei­
ther be 01 the commercial value
(raled to handle the expected cur­
rent and voltage), Of homemade.
Making your own is not as difficult
as you might think. As you can see
in Figure 2, the capacitors all have
one plate in common, and that

PhOto A Copper-clad board capacitor for the parallel dIpoles.

lor for the highestlrequency oper­
ation, a lower band requires only
enough accrncnat capacitance to
reach the tctar shown in the table ,

For exam ple , Table 1 indicates
Ihat 144 pF is needed for 15m op­
eration , and 216 pF on 20m .
Therefore, when I buil t a 20/15m
combination, I used a 144-pF ca­
pacitor with the 15m section , but
only a 72-pF unit with the 20m sec­
tion, since 144 + 72 _ 21 6 pF. A
80/40/30m combo would have
303 pF capacitors lor the 30m sec­
tion, 125·pF capacitors for the
40m section (303 + 125 "" 428
pF), and 377.pF capacitors for the
80m section (303 + 125 + 377 =
805 pF), You can use the informa­
tion in Table 1, therefore . to arrive
at capac itor values for any combi­
nation of parallel dipoles in the HF
band .

Antenna News

A Solution

1came across a paper that re­
ported good success with parallel
dipoles when a capacitive balun
was connected across the anten­
na's input termin als (Hate ly,
" Multiband Dipole and Ground­
Plane Antennas," in Third in ter­
national Conference on HF Com­
mu n icat i o n s Systems and
Techniques, lEE, l ondon, 1985,
pp.102-1 06). An axampta 01such
an antenna appears in Figure 2.
The capacitors at the antenna
feedpoint are chosen so their re­
actance is equal to the impedance
of the coax feedl ine at the fre­
quency of interest. When ope rar­
ing on the highest frequenc y
band, only capacitors C3A and
C3B are involved, along with the
dipole formed Irom l3A and l 3B.
On the next lower band C2A and
C3B are effectively in parallel.
Thei r combination (and C2B,
C3B) is chosen to have a reac­
tance (at this lower frequency)
equal to the coax impedance, Fi­
nally , on the lowest fr equency
band, C3A, C2A and C1A (and
C3B, C2B , C1B) act together to
supply the necessary capacitive
reactance , while l1A and B res­
onate as a dipole on that band.

Confused by all those capaci­
tors? To spare you the number
crunching, I've calculated the ca­
pacitor values required lor the 9
HF bands when using 52-0 coax
leed (see Table 1) Nole that the

on 14 MHz,l couldn't get the SWR
below 2:1 on the higher band de­
spite numerous rounds of lower­
ing , trimming, and raising the an­
tenna. However, a little time spent
at the library and with a soldering
iron cured my problem . Here's
what I did .

•
built a 2OI15m combination using table gives the tote r value 01 ce- e,':' C,3,6
3QO.-O twinlead (Figure 1), and at- pacilance needed on each band ,
thOugh the antenna worked great Once you 've supplied the capaci-

L'A I, ,I "8

C~,A C...~6

L2A
L2A Ie ,I L28

~
L28

~ l!, ~l~
L1A " 8 L1A

~
,I L1 8

lIA - lI6 - 16.0 fl . ILlA)+I Ll81'
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Arliss Thompson W7XU
73 14SW28th Ave.
Portland OR 97219

THE PROBLEM

OK, let me gel this straight.
You r HF tr an sce iv er has a
bandswilch with B positions, but
you have room lor only one or two
antennas. Even if you had the
space for several antennas, you
couldn't afford the coax to teed
them atter straining t he fam ily
budget to gel thai lower and trtb­
ancer. Besides, somehow your
spouse gol the idea thai thattrrb­
ander was going to be the anten­
na, " so why do you need anmcse
ug ly w ires running all over the
yard?" A dipole led with open wire
line through an antenna tuner is
one possib ility, but you don', have
a tuner and open wire line can be
a bit 01 a hassle. A trap dipole is
another way 01 dealing with this
situation, but traps can be a hllle
spendy and they are somehmes
tricky to build . Are there any other
possibilit ies?

One alternative is to feed sever­
al dipoles that are connected in
parallel with a single coa x leed­
line. I've built several such paral­
lel dipoles, but as noled else­
where (Grebenkemper, a ST, May
1985), parallel dipoles typically
have a narrower bandwidth than
trap dipoles do . Also , being in
c lose proximity to one another,
they tend to interact and you can
end up with some combinat ions
where you can' t gel a reasonable
SWR no matter how much anten­
na pruning you do. This is espe­
cially likely to happen when the
band s invo lved a re relatively
close to one another in percent ­
age term s For example I recently

Fig. I , Parallel dipole anfenna for 20- and 150m bands constructed from
3OO-Q rwinlead. Performance was good on 14-MHz, but unacceptable
at 2 1MHz. See text for details.
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Fig 2. Parallel dipole anfenna with capacitive balun. Note that the center
conductor of the coax is connected to only one side of one capacitor.
while the shield is common with one side of all the capacitors.
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Fig 3. Parallel dipole with capacitive balun feed for the 20 and 15-m
bands. Elements are made of 300-0 twinlead cut to the lengths shown.
This antenna provided 8 low SWR at both 14 and 21 MHz, unlike the
arrangement shown in Figure 1.
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Table 1. Design information for
parallel dipoles with capacitive
balun and 50-D coax feed. The
total capacitance column indi­
cates the value of capacitance
that should appear each side
of center for a given band of
operation.

knew nothing about its character­
istics. Still, I had no difficulty mak­
ing the capacitors.

First, I took a section of coil
stock and soldered an end to
each side of the virgin circuit
board . Using a grid-dip oscillator,
I found the resonant frequency
of this LC circuit. I then removed
the coil from the board and sol­
dered a capacitor of known value
across the leads of the coil , and
again found the resonant fre­
quency. Some simple cal cula­
tions then yielded the capacitance
per square inch of the c ircuit
board.

Specifically, I placed a s-turn
coil, 1 1/2" diameter, 1 1/4" long
(dimensions are unimportant, just
don't change the coil once you
start this) , across a fairly large
shee t of double-sided board .
lis resonant frequency was 1.73
MHz. I then removed the circuit
board and replaced it with a
680-pF silver mica capacitor.
The frequency was 3.80 MHz.
Dividing 3.8 by 1.73 and squaring
the result yields 4.825. Since
the circui t board/coi l combination
gave the lowest frequency, I

Fig 4. Parallel dipole with capacitive balun feed tor me BOI4012011511D-m
bands. Such an antenna could be constructed from s-conainor rotor
control wire.

SWR:1
1.45
1.22
1.80
1.20
1.12
1.25
1.40
1.19
1.40
1.23
1.33
1.55
1.55
1.02
1.42

Frequency (MHz)
3.6
3.7
3.8
' .0
7.05
7.1
14.0
14.2
14.3
21.0
21 .2
21.4
28.0
28.5
28.8

arrangement of paralle l dipoles
worked when the combination
lacking the capacitors wouldn't.
But I'm not sure that I'd convi nce
either of us. Regardless of how it
works , if you 've tried parallel
dipo les before wi t h li mi ted
success, maybe you should give
this method a whirl.

Other Ideas

This method could also be ap­
plied to vertical antennas. Hately
claimed that multiband quarter­
wave ground plane antennas us­
ing this technique outperformed
other verticals that used " tuned
traps and loading coils ." It should
be possib le to design multiband
VHF/UHF whips , with the capaci ­
tors formed gamma-match style
from telescoping tubinq. Or per­
haps one of you readers has a
better idea. Any takers '?lll

wave dipole it is cut according to
the formula length (feet) = 468 .;.
freq uency (MHZ) . However , as
noted in Figure 2, when using this
antenna you need to use length
(feet) = 492 .;. frequency (MHz) to
calculate the length of the lowest

frequency dipole. This change is
necessary due to the effects of the
capaci tors at the antenna input
terminals.

With my 20/15m antenna, that
meant a length of 17.5ft each side
of cente r for the 20 m dipole
(resonant freque ncy 14 .050
MHz). Hately stated that the other
dipoles in one of these systems
need to be lengthened 5 to 15
percent due to the " parallel in­
ductance" effect caused by the
other nea rby conductors. With
my 2-band antenna, however,
re son an c e o n 2 1 M Hz was
achieved with a length 3% greater
than the traditiona l 468 x fre­
quency value, or 22' 8" overall for
21.3 MHz.

So where are we? Figure 3
shows the com ple ted 20/15m
parallel-wire dipole. The antenna
was raise d to 32 feet above
ground and worked well, with a
good SWA across both 20 and
15m, on the first try. II did not re-
quire any adjustment of cepact- Table 2. SWR fiqures for a s-bena
tance from the calculated values . parallel dipole antenna, 5O-Q sys-
I suppose I could wave my hands tern, with capacitive balun (from
and explain why this second Hately).
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" I f you 've tried parallel dipoles
before with limited success,
maybe you should give this

method a whirl."

multiplied that 4.825 by the 680 pF
and got 3280 pF as the ca­
pacitance of my board. (Had the
circuit board/coil pair produced
the highest frequency, I would
have divided 680 by 4.825). Divid­
ing the area of the board by its
capacitance gave a value of 18.56
pF per square inch. Therefore, to
make a 185.6-pF capacitor, I
would need 10 square inches of
copper.

For my 20/15m antenna, I need­
ed two 144-pF capacitors and two
72-pF caps . Since each square
inch of my circu it board provided
18.56 pF of capaci tance , that
meant I needed two areas of about
7.75 square inches each , and two
of 3.9 square inches each. The
actual shape of those areas is
unimportant so long as their areas
are correct.

Anybody There?

Are you still with me? Believe
me, it takes longer to describe
the process of making those
capacitors than it does to actually
manufacture them. Sure , you
can go buy some capacitors, but
even then you may have to make
some series/parallel combina­
tions to get the required values .
By making my own capacitors
I was able to get just the values
of capacitance I needed , plus it
was cheap and worked the first
lime I put it on the air. That' s hard
to beat.

A few comments on the lengths
of wire required for the dipoles.
Normally when we make a half-

Total C (pF)
107
"8
144
169
216
303
4'8
805
1700

Frequency
28.5
25.9
21.3
18.1
14.2
10.1
7.15
3.8
1.8



Feedback #38

by Chad Harris VP2ML

Tips for Novices to Work the World on Voice

OX The mere ment ion of the word
• starts the heart pounding and the

blood rushing. OX has always been a pinna­
cle of amateur radio; the pea k toward which
many hams climb throughou t their amateur
career. And now _thanks to Nov ice Enhance­
ment and increasing sunspot numbers, OX is
well within the reach of every Novice and
Technician.

Ten meters is one of the most fascinati ng
OX bands. Even simple antennas and low­
power stations can talk around the world on
10 meters when the band is rtght. Today's
Novices have probably heard how hot this
band was during the last sunspot peak. At its
best, DXing on 10 meters is arm-chair easy,
bUI even prime band conditions require some
thought and ski ll. Ten meters is an excellent
tra ining ground for new DXcrs. Antenna and
power requirements a re not as great on this
band as, say. on 20 meters. Stat ions are more
spread out than on 20 meters, a real boon to
the low-power station. So, let's see how to
cash in on IO-meter SSB OX .

The Station

Any station capable of mak ing a local con­
tact can make a OX contact on 10-meter SSB.
A lillie attention to detail, however, will
grcatly increase its Dx-cffcctivcncss.

Check o ut your rig. Many a m ateur
t ransceivers exhibit a red uct ion in output
power on 10 meters. Make sure your rig puts
out the power it should. Next. check your
microphone gain and processor level. A sig­
nal with poor audio quali ty might ma ke local
contacts, but in the OX pileups and over long
rad io paths, only the clearest audio pene­
trates. Find another ham at least a few miles
away to listen to your signal. Gradually in­
crease the mike gain unti l your signal stops
increasing in st rength. Any more gain and
you're inviti ng distortion, and poor OXing.
Do the same with the speech processor. if
any. Increase its gain unt il the signal starts to
distort, and then back it off. Judging by sig­
nals in OX pileups. many hams think they can
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get through better by tu rni ng up their mike
gain. The opposite is true.

Once you r rig is tuned up. check out your
antenna system. Although any antenna will
wo rk for OX, the better the antenna.the more
DX you will work. A rotatable beam antenna
is best, and used CB yagis arc often available.
Trim 5" off each end of each clement, wire in
new coax, and put it on a TV rotator. A
IO-meter dipole can also put out a good OX
signal.

Whatever antenna you usc . t ry to get it at
least 30 feet in the ai r. For OX contacts . you
want to keep the angle of radiation of your
signal as low as possible, for maximum signal

"Ten meters is one
of the most fascinating

DX bands."

strength over long distances. Thus your hori­
zontal antenna should be at least one-wave­
length high. or about 30 feet at 10 meters. A
TV push-up mast. carefully guyed. can sup­
port a small to-meter yagi. A dipole should
also he as high as possible, for the same
reason.

Vertical anten nas conce ntrate much of
their signal in low angles of radiation. Thus. a
properly installed vertical. with radials, out
in the clear, can be an excellent OX antenna.
A to-meter vertical is a space-saver at only
about 8 feet tall.

Propagation

Once your station is ready, you need to
figure out when to DX. Ten meters is a noto­
riously fickle DX band. It can be wide-open
around the world at one time, and completely
void of OX an hour later.

Fortunately, you can easily determine if 10
meters is open for long- haul DX contacts.
Tune between 28,200 and 28.3{X) kHz and

you'll hear a host of beacons in every corner
of the globe that indicate band openings. The
propagation charts and forecasts in the vari­
ous amateur radio magazines will suggest
good times to check 10 meters. Shortening
skip on 15 meters is a sign that 10 is about to
open. In other words. if stations ncar you are
increasing in signal strength. check the next
higher band for activity. You can also ask
other amateurs on the band if any DX is
coming through.

Even with low sunspot numbers. 10m often
proves fruitful for north-south contacts. US
hams should check for signals from the
Caribbean and South America. Turn the
beam south and tune across the entire band
for signals. not just the Novice portion.
Novices can work more than half way to
OXCC or DX Dynasty with north-south con­
tacts. Count how many countries there arc in
the Caribbean and South America!

The most rel iable way to check 10 meters is
to call CQ. Never give up on 10 meters after
tuning quickly across the band and not hear­
ing anything. Often 10 is open but. because
everyone is listening and no one is transmit­
ting. the band sounds dead. Try a series of
short CQs in the direction of the sun before
you quit. Not one long CQ. but a series of
very short CQ OXs with ample listening be­
tween the series.

Listening, Listening

The single most important information
piece of equipment for DX is a good car. A
successful DXer spends about 90% of his or
her time rece iving . Listen first to the whole
band. Is it act ive? Arc signal strengths good?
Where is the activity concentrated? Then lis­
ten for individual DX callsigns. Wh at coun­
try or part of the world are they from? The
well -tuned ear can yield a great deal of intel li­
gence about band conditions. The DXer then
sets up a st rategy to snag that rare one.

Once you have isolated a single DX station
you wish to contact, listen carefully for his
exact callsign. location, name, and QSL in



forma tion. Be sure to listen to both sides of
the OX contact . Whenever you can hear both
the US station and the OX station, you in­
crease your chance of a successful OX QSO.
Determine the exact frequency on which the
US station is transmitt ing . Th is is more
important than sending on the OX station's
frequency . You want to transmit where the
OX is listening.

Then listen to what kind of calls the OX
station responds to . Is it the last callsign in the
pileup? The first? The faste st? The best
phonetics? If you can discern a pattern in the
way the OX station responds, try that same
technique and increase your chances for a
successful contact.

You should also listen outs ide the 28 ,300­
28 ,500 kHz range , especially in the OX
segment from 28,500 to 28,600 kHz. The
presence of US Novices will gradually pull
many stations below 28,500 , but mean while
listen for OX signals above that frequency . If
you hear some choice OX , ask a higher-class
licensee to go up and ask the OX station to
move down into the Novice subband. Many
would be pleased to comply.

L(J~~ in~ a nd QSLs
Once you complete your co ntact with the

OX station, you' ll want to obtain a QSL card
as a pcnnanent memento of the co ntact and ,
more importantly , as proof ofthe QSO for the
var ious OX awards . The first step toward
confirmi ng your OX contact is co mplete, ac­
curate logging .

Although the FCC requires only a minimal
log, a OXer soon learns the valu e of a com­
prehensive, detailed record of OX contacts .
In addition to the obvious information of
date , ti me, exact fre quency (not simply
band), name and QTH , the OXer will note
overall band co nditions, ca llsigns of station
called but not worked (they may well be on

the same frequency at the same time another
day), the power and antennas of the OX sta­
tions (does it take a kilowatt and a large beam
to prod uce a wea k signal at your location?),
and many other notes.

When you are luck y enough to work a
station for a new country , you ' ll want to log
even more information . To increase your

"Whatever antenna
you use, try to get it at

least 30' in the air."

chances of getting a return QSL , you might
want to give the OX station a detailed descrip­
tion of band conditions and how his signal
compared to others on the band at the same
time. Observations such as , " Yours is the
only signal from Middle East-Europe very
loud, " or " Loudest Caribbean on band , " are
useful to the OX stations.

Alway s keep your log in Coordinated Uni­
ve rsal Ti me (UTC) . OXers keep thei r shack
cloc k on UTC and check it agai nst WWV
regularly . A OX station might fill a log page
in 5 minutes. If the time on your QSL is more
than a min ute or two off, he might not find
you r contact . Some OX stations can draw
huge pileups and work several stations a
minute. An incorrect time on your QSL could
put you r contact several pages away from
where it should be! And pay part icular atten­
tion to the UTC date , which advances in early
evening in the US. QSL managers consistent­
ly report that more than 20 % of all the ca rds
they receive have the wrong time or dale .

The subject of confinning OX contacts can
(and does) fill boo ks. Many of the details of
preparing the en velopes, using International

Reply Coupons (IRCs) or Green Sta mps (US
$ 1 bill), and find ing correct OX addresses
has bee n publi shed elsewhere. Two items
sometimes overlooked by the new DXer are
maintaining good records of your QSLs sent,
and keeping envelopes at your incoming QSL
bureau .

If you keep careful track of when , to
whom , and how each QSL was mail ed , you' ll
better be able to follow up lost cards . Again,
you OX logbook is an excellent place to keep
these records. You will undou btedly start re­
ceiving QSL cards via the bureau system ,
some months after you start making OX con­
tacts. Complete details on the free incoming
bureau system are available from A RRL
Headqua rt e rs in Newington fo r a se lf­
addressed stamped envelope. Follo w the
simple ru les about maintaining en velope or
postage credits at your d istrict bureau to
speed bureau cards to you shack.

The IO-meter band will improve every
month for the next few years, before condi­
tions level off and stan to decline in the early
199Os. The next year or two will be an excit­
ing time to chase DX on 10 meters. Before
you kno w it, you ' ll be a OXer.

How will you know that you ' ve become a
DXer? A DXer always knows exactly how
many countries he or she has worked, and
how many of them are confirmed . Once you
stan to co unt your countries , you ' re in the
fratern ity. Good DXi ng!1II

Chod Harris VP2ML has been licensed for 20
years and has written the DX column for us
since 1983. Chod earned his fir st OXCC on
10 meters at the bottom of the last sunspot
cycle. He publishes the OX Bullet in in Santa
Rosa CA. His address is PO Box 4881 , Santa
Rosa CA 95402 .

Ten Meter Beacons Live Here

Frequency Cettsjgn QTH Frequency Censlgn QTH Frequency Callsign QTH
28.050 PY2GOB Sao Paulo 28.232 W7J PI Sonoita 28,270 ZS6PW Pretoria
28.175 VE3TEN Ottawa 28.2325 KD4EC Jupiter FL 28.270 VK4RTL Townsville
28.195 IY4M Bologna 28.235 VP9BA Southampton 28.2725 9L1FTN Freetown
28.200 GB3SX Crowborough 28.2375 LA5TEN Oslo 28.275 AL7GO Jackson MS
28.200 KF4MS St. Petersburg FL 28.240 OA4CK lima 28.2775 DF0AAB Kiel
28,2025 ZS5VHF Natal 28.2405 5Z4ERR Nairobi 28.280 YV5AYV Caracas
28.205 DL01Gl Mt. Predtqstuht 28.2425 ZS1CTB Capetown 28.280 LU8EB Tandil
28.2075 W8FKL Venice FL 28.245 A92C Bahrain 28.285 VP8AOE Adelaide Island
28.208 WA110B Marlborough MA 28.2475 EA2HB San Sebastian 28.286 KA1YE Henrietta NY
28.210 3B8MS Mauritius 28.248 K1BZ Belfast ME 28.287 H44S1 Honiara
28.210 K4KMZ Eliza bethtown KY 28.250 Z21ANB Bulawayo 28.287 W80MV Ashville NC
28.212 ZOgGI Gough Is land 28 .253 WB4JHS Durham NC 28.288 W2NZH Moorestown NJ
28.21 5 GB3RAl S lough 28.255 l UWG General Pee 28.290 VS6TEN Mt. Matilda
28.2175 B9YMY Oklahoma City OK 28.2575 OK0TE Konstanz 28,2925 LU2FFV San Jorge
28.220 5B4CY Zyyi 28.260 VK5WI Adelaide 28.299 PY2AMI Sao Paulo
28,222 W9UXO Chicago IL 28.262 VK6RSY Dural 28.315 ZS 1LA Still Bay
28.2225 HG2BHA Tapolca 28.264 VK6RWA Perth 28.888 W61 RT North Hollywood A
28.2275 EA6AU Mauorca 28.266 VK6RTW Albany 28.890 WD9GOE Freeburg Il
28.230 ZL2MHF Mt. Climie 28.268 W9KFO Eaton IN 28.992 DL0NF Nuernberg
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modified version of a basic circuit
from the AAAL Handbook. When
you ground the base of t he
2N290S, you turn on 0 2. 0 2 then
grounds the cathode of the tube.
The resistors and capacitor in
02's base will shape the wave.
You will have to experiment with
the values for the best looking
wave. You do have a 'scope, don't
you?

Radio Shack sells a replace­
ment horizontal output transistor,
but it goes for about $8. Look
for one in surplus or at a ham­
fest and bUy several for the junk
box.

You can use a heavy-duty relay
to key the transmitter. The draw­
backs here are that these relays
can't follo w high-speed CW
coming from you r el ec tro nic
keyer, and they are really noisy.
I sotved this problem many
years ago when I came across a
mercury-wetted relay. I use it to
key one of my home-brew trans­
mitters that also used cathode
keying. The relay will switch any­
thing! You might also find one of
these rooting around atsurplus
houses and hamfests, and in
junk boxes.

This particul ar re lay has a
tz-vcn coil, so I built up a circuit
that looks like the one in Figure 2.
1 just replaced the tube wi th
the relay coil and removed the
RC network. When you ground
the keyline. the relay pulls in,
which in tu rns g rounds the
cathode of the tube. This method
is how I have been keying my
version of the 6L6 Special. Here
I connected my relay driver to my
Color Computer for comp uter­
generated code!

One more question about the
keying 01the rig: what about side­
tone? I just use the built-in tone on
my home-brew keyer. The Color
Computer will also generate its
own sidetone. I have seen circuits
that will generate a sroercne by
sampling the RF from the trans­
mitter and they generate a tone,
but I've never been much im­
pressed by them.

A lot of builders wrote to say
they changed from the Pl-output
back over to the linkoutput. That's
line with me. Most 01 you did, how­
ever, use a plug-in coil sel up to
change bands.

Reme mber, yo u are work­
ing with an oscillator . Several
builders have written to me about
yoopy-sounding tones. Remem­
ber here to not load the tube
for maximum output. Listen to
your tone as you lune up. You
will not ice the tone of the CW

someone was choking a drunk
monkey!) You can also try special
transistor switching.

Finally, there's relay keying.
Figure 2 shows a circu it that
should work with the 6L6 Special,
but I haven't yet tried it. The circuit
is very simple. The heart of the
circuit is the horizontal output
transistor, which withstands high
voltages and can switch several
amps of current. This is a slightly

John WI YUZ's version .

Dave W1SZJ 's version.

The 6L6 Special, built by Arliss W7XU.

Low Power Operation

.,
•e "' ,

Number 39 on your Feedback card

the old straight key and not worry
about the trouble. You can also
use a Vibroplex bug. (I never
could master one of those things.
My CW came out sounding like

Cathode Keying

The keying method of the 6L6
Special-cathode keying-is very
old and very basic. You ground
the cathode of the tube and the
tube conducts. If you're having
a bit of trouble keying the rig,
increase the capacitor on the
key line from .01 to .02. You can
also add a resistor in series with
the cathode. Try 100 Ohms at 12
Watts or so. I'm sorry to say you
can't use your fancy hi-tech elec­
tronic keyer with the 6L6, since
the switching transistor will not
survive the current nor the high
voltage that is present on the
cathode of the 6L6.

This leaves only three ways to
key the transmitter. You can use
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Mike Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

6L6 SPECIAL UPDATE

As promised, here's the 6L6
special update. It started out as
just a weekend project to satisfy
Father Radio that I really could
build something with a tube in it,
and ended up firing up a lot of
QRP operators. I'm still getting
letters from the column in the
May 87 issue of 73 MagaZine.
I saved some of them for the
update.

Many people wrote about the
screen circuit. The way I generate
the screen voltage saves me the
trouble of using a separate screen
supply. The 1938 OST article by
Fred Sutter W80BW used a sepa­
rate screen supply . Richard Bell
WA4BNQ sent in the screen
circuit shown in Figure 1. Notice
that he is running 300 volts on
the plate. My power supply had a
bit more kick, and if your plate
supply is also higher than the
300 volts Richard uses, you may
want to fudge the resistor values
a bit.

What's this? You don't have
SO-kO, 10-Walt resis tors? Well
neither did I, and I didn't want
to make a pest of myself at Fa­
ther Radio's house. ALL Electron­
ics has a very good selection of
high-watt resistors at very low
prices. If they don't have just what
you need, you can always mix
and match using Ohm's law to
calculate the values .



TV
HORIZONTA L
OUTPUT
TRANSISTOR

TO KEY
JACK 6 16
SPECI AL

'0'

...
•l l

°O...
F

2N290!)
OR
2N390!)

+!H 2 VOLTS

reon

10'AN ODE

J---- (mA---

ce "', OK
'O w 'ow

m

Fig. t, Different screen circuit fo, use with the 6L6 Special.

" 00
VOLTS

616

CATHO

"Go for the best-sounding
CW note Instead of

maximum power output. "

Fig. 2. For interfacing with an electronic keyer, try this circuit.

the years I have learned through
experience that our hobby is
full of French words. For example ,
OUAD.Ouad is French for 'comes
down in winter.' BALUN is anoth­
er French word. BALUN means
'AF transformer/ RF loss.' I'd say
at least .2 db of loss. That's why
I use a Budwig center insulator­
no loss. It's also a waterproof
way 01 connecting the coax to
any dipole."

like most 01 the others who
wrote to me about the vertical,
Skip also wrote to say that the
verticals will work best il mounted
out of the way of buildings, trees,
and other objects . Radials from
a tower-mount ed vertrce! wilt
add ext ra kick to the antenna .
Perhaps there is enough infor­
mation that needs to be shared
on th i s subject th at I should
devote a month just to the vertical
antenna. Please, no more dead
spidersl

Two-Fer Errata

L _ TO ELE CTR ONIC KEVER

power output). There are three
ctasses of operation With bonus
points for power output and for
banery/natural power. For more
information about the contest ,
please send a large SASE to l.T.
Switzer N8COA, 654 Georgia ,
Marysville MI 48040. A set 01 log
sheets and one entry form are
a...ailable lor a SASE 10 K8DD ,
1640Henry. Port Huron MI48060 .

While I don't have all the de­
tails, the Mich igan group plans
many anniversary specials. Now
would be a good time to help the
club with your membership!

One last item. The antenna
special sure got a lot 01 people
upset about my stand with the
vert ical antenna . (One guy even
sent me a dead sp ider in the
maill) I also offered all those who
wrote to say I don't know a thing
ab ou t vert ica l ant ennae th e

Severarbi ts of information were
dropped on the November column
about me Two-Fer. For those whO
want a circuit board or semi·kit,
the parts placement guide , or il
you neve any other questions
about the column, drop me a line

chance to tell the world vie the with a SASE.
ORP co lumn. I recet...ed many There were also a lew errors.
reuers about vert ical anlennas , Reverse the 80- and 20-meter
but the one Skip WB80WM sent COiI ...ercee lor the filter. Tile sere-
10 me says it all : matic shows a MFPt02; il shou ld

" 1 l ak e exception to your read MPF102. Also, the capacitor
views on the HW·7 and vertiCal on the f z -vott supp ly lor the
antennas . I·...e managed to wOfk PA transistor is 10 instead of
over a hundred countries with my 181JF. As well , the resistor on the
K·Mart lantern-battery·powered base of the PA tranststce is 330,
HW·7 and ...ertiCal antenna . The not 930.
gods of Newington lor some Next month look for the ORP
reason continue to mount their s'er. And no, it's not what you
vertiCals on the ground . Perttaps think. There will be some good
they're confused about "low reading coming down the pike this
ang le of recreucn." ... "Over year here in the QRP column 'fJI
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grid·blOCk keying and special
regulated power supplies, com­
plete with the regulated screen
supply. Not bad lor a 50-year-old
idea!

Odds N' Ends Dept,

By the t ime this column hits
your mailbox , Paula Franke
WB9TBU will be the new editor
for the ORP ARCI publication,
the QRP Quarterly. Paula will
be looking for articles for the
Quarterly. She works with lBM­
PCs and ca n work with Word ·
Star"". WordPerfect", and Micro­
soft Word" wo rd-processi ng
programs. In addition, she can
read ASCII tiles, which saves an
enormous amount of time key­
boarding text. Article s on all
aspects 01 row-power commu­
nications are welcome .

Serious ORPers should co n­
sider joining the ORP ARC!. New
membersh ips are $12, and re­
newals are $10. Send your check
or money order to Membership
Chairman Bill Harding K4AHK ,

10923 Carters Oak Way, Burke
YA22015.

This year marks the 10th all­
niversary of the Michigan ORP
Club. Their 8th Annual CW con­
test starts on Janu ar y 16, at
12002, and runs through January
17 at 23592 . This is 36 hours
of CW.on ly contesting on 160
through 10 meters, exCluding the
WARC bands. The contest is open
to all amateurs and all are eligible
IOf awards.

The exchange is as follows :
RST, OTH , M-CRP Membership
number (non .members send

change as you load. and peak
the 6L6. Go tor the best-sounding
CW note instead 01 maximum
power output. Old sluggish crys­
tals will also give a bad CW tona­
try newer rocks.

A Bit of Sharing

Some of you have asked about
setting up a speciallrequency lor
the 6L6 Special. Lee's try the ORP
calling frequency of 7.040 , Jan
Crystals sell the FT·243 crystals
for about $2.50 each .

Thai should take care of most
of me questions thai have come
up on the 616 Special. Now as
prom ised, some of your handy­
work. WhO says hams don', bui ld
anymore1-check out the OAP
operators.

Arnss Thompson W7XU sent
in a photo of his 616 Special
(Photo A). Arl;ss uses the metal
version 01the lube. He notes Ihal
" Ihe holes in Ihe side of the
chassis are trom some long- (and
probably best-) forgotten project .,.
The rrenemnrer was removed
Irom its box for the photo. A line
job, Arliss!

John Ormsbee Wt YUZ buil t his
version using the old breadboard
design. The PI·network features a
B & W plug-in coil for 40 meters.
Two 6L6s are u sed . one for
the oscillator and the second lor
the amplifier. There's 300 Yolts on
the plate 01 the final. and it puts
out about 8-9 Walts. With that
BC-348-K receiver. that's qui te a
station.

Dave Wl SZJ also built his 6L6
Special on a piece 01 wood. The
" L....uner, 135-foot wire. and 8­
Wan output Irom the transmitter
pack a good punch .

Everycne buill their version
using what they had. I wish I
had the time to build some 01
the versions sent to me! Most
use a separate oscillator, bulter,
and then a 616 IOf the final. The
6AG7 seems to be the tube 01
choice for the oscillator. Some
of the c ircuits e ...en i nc lu de

•



by Larry Ledlow, Jr. NA5E

Growing Pains

With all the new hams YOU'll re­
cruil from other groups, we need
to examme myth number three.
Bigger is better. Not necessarily.
A bigger ham population is not the
sole prerequisite to a healthy state
at the hobby. We need to empha­
size quantity and quality. A larger
ham population brir'IQs with it in­
ci pient problems like crowded
bands and difficult rule enforce­
ment.

We mUSI dispel arrogant na­
tions like operation on 20 meter
SSB is a god-given right or that
one mode or operating method is
more righteous than another ,
Sueh ideas simply foster disorga­
nization and coun terproductive, if
not destructive, actson and off the
airwaves .

We need to encourage new­
comers to accept the responsibili­
ties that come with a license and
to realize cooperation is the only
way to keep tne hobby away tram
bedlam . No, I don't believe in
an idyllic, tranquil state for ama­
teur radio either. But constructive
criticism and act ive debate are
a tar cry from name calling and
frequency jamming. Bigger can
be better, but we have to make it
that way.

A Fresh Approach

There are plenty more myths to
sweep away. I argue that th e
myths have polarized the hobby to
a great extent. As a result, hams
spend so much etten trying to
overcome opposing views that
amateu r rad io 's progress is re­
tarded . Arrogance , elitis m, and
self-serving cliques have no place
in a hobby that supposedly pro­
motes goodwill amongst lellow
human beings (not just the hobby­
ists).

All is nOI well with amateur ra­
dio, bUI then all is not bad either.
It's time we quit picking sides as If
we were goir.g to a tug of war and
decided to work together for a
change. Esprit de corps, lively de­
bate , and, above all, mutual re­
spect are key ingredients to sec­
cess ful leamwork.

Let's take a deliberate look
back, learn from both our t ri­
umphs and failures. Then let 's
chart our course lor the future
with knowledge, vigor, and op­
timism ... and without mYthology.

thused about this fantastic hobby.
We hams are guilty of not prop­

erly promoting the hobby to non­
hams, but that doesn't mean ama­
teur radio tails to offer anything
new and ell:ci! ing for newcomers.

Fig. 2 Snow Flurries

guages, or anything else you want
to learn or talk about. Remember
how we dispelled myth number
one. Hams are a big group with
lots 01 interests represen ted. Gel­
ting on the air is a lot like going 10 a
patty . Eventually yo u run into
someone you'd like to spend more
time with.

I carry this argument further by
debunking the coroll ary to ama­
teur radio myth number two: Ham
radio offers little, if anything, for
" ou/siders, " Wrong again . This
hobby eutters in part from bad (or
incomplete) press. I maintain that
because hams are such a diverse
group, just about anyone can find
something appealing about the
hobby.

However, I can see why the ic­
cal volunteer firemen can' t muster
a lot of enthusiasm lor ham radio
alter listening to a discussion on
amateur satellites or DXpeditions.
On the other hand, they might find
ademonstration of the regional re­
peater neiwork interesting. Even
a tew pointers on mobite or hand­
hetd antennas might raise some
eyebrows in the crowd .

Try to pitch packet radio to the
loca l photography club. Yawn. I' ll
bet the shutter bugs' ears really
perk up when you talk about trad­
ing snaps with hams all over the
world With slow scan TV, though.
Mention Tony England's SSTV ef·
fort from the Space Shuttle. Now
that's interesting . to the photo
club, anyway. Go ahead and pick
a group of people to sell on ham
rad io. With a little thought, you
can tind an angle 10 get themen-

·1 1satellites. Greatlun! Both of us
relished our triumph, and we cele­
brated with pizza and beer , Cyn­
ics may poin t out that a satelli te
contact these days rates c rerty
low on the universal scale of nov­
elty , I would argue that fun and
education are on the bottom line.
Bryan and I had fun and learned
something new.

New modes and construction
projects are two obvious ways to
spice up your ham lite , How about
folding your other interests into
ham radio? Stan Of join a net with
otners interested in scuba diving,
ballooning, gemology, foreign Ian-

Number 40 on your Feedback C8rd

Fig. , Generic Snow Flake

flake . You can make a lot of
sweeping statements about
hams, but don 't ever tell me
you 've managed to define the av­
erage ham.

Could we say the average ham
is Japanese, owns 2.675 radios,
drives a Toyota, and only operates
2.347 hours per week on 4().meter
RTTY? Nope, and we couion't say
anything else meaningful abou t
our mythical average ham.

Oversimplification of a prob­
lem- in this case, defining the av­
erage ham- is the tirst step to the
wrong conclusion. We must rec­
ogni ze the amateur radio popula­
tion at large as an incredibly di­
ve rse group, whose only true,
common interest is radio. Any at­
tempt to boil down hams' interests
and abilities into just a few words
is pure, unadulterated fallacy . II
you agree there is not an average
ham, then immedi ate ly all the
prophet ic statements about ham
radio that use the term become
invalid and meaningless.

Fallacies Abound

Myth number one: There exists
a generally accep/tK1 definition of
"average ham. " Thmk about how
silly this idea really is. There are Something New, Something Old

more lhan 1.5 million amateur ra- This brings us to myth number
oto operators in the world. They two: Amateur radio offers nothing
come from all walks ollile, speak new. It you haven't done some-
hundreds 01 different languages, thing belore, then it's new. There-
and have an enormously wide va- fore, ham radio holds ptenty of
riety 01 interests, both related and new adventures for most 01 us.
unrelated to radio. Now, you tell There aren ' t 100 many hams
me who, out of all those people, is around who have done it all and
an " average" ham. seen it all. The challenge 01 a new

First of all , I don't know anyone mode or band can be inspira-
who weme to be average. That ucnat
aside, to assume there is an aver- Back when unlicensed, short-
age ham, even in our collective wave listening (SWUng) was the
imagination, who tairly represents only game I played, I always got a
the enure amateur radio operator thrill when I heard a new country
population is. .weu. silly' That 's or a rare broadcast station. I still
like saying there is an average get a kick when I work a new coun-
snow flake . Sure, you can make try on the ham bands, but t tind a
some accurate statements about lot 01 joy trying out communication
snow flakes in general , They 're modes thalarenewtome.KA1HY
wnne. si ll:-slded water crystals, and I recently made our first con-
but try to define an average snow tacts on the Russian R~HO and
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Modern Mythology
and Amateur Radio

I 've had an interest in rad io for
as long as I can rememher. Ra­

dio listening became mt main
hobby Iwenly years ago, and
eventually the ham bug bit me
very hard. Radio has usually fig­
ured heavily in a 101 of big deci­
sions in my life Radio physics and
astronomy kept my interest up
through college, and I pursued
a very successlut career in radio
science with Uncte Sam belore
I came to 73 Amateur radio,
though, has provided most of the
truly rewarding experiences in my
lile through intellectual sumuta­
tion, the satisfaction of serving the
public, and a sense 01 internation­
al , fraternal order ,

There are plenty of folks pitch­
ing status quo, a dangerous idea
that promotes complacency and
therefore guarantees amateur ra­
dio a mediocre place in the history
books. At the same time, sooth­
sayers of gloom and doom would
have us believe ham radio is all
but washed up in a technological
torren t that has lell us tar behind
the power curve in advancing ra­
dio state-of-the-art. I have serious
misgivings abou t these two ell­
treme views, which both stand
firmly on certain mythical ideas
about amateur radio ,

- - -
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Thesu'sFT-736R.
Becauseyou neverknow

who's listeni .

Why just dreamof talking
beyond earth?

With Yaesu's new FT-736R
VHF/UHF base station,you
can discover some of the best
DX happening in ham radio.
Via moonbounce.Tropo,Aurora.
Meteor scatter. Or satellites.

You see, the FT-736R is the
most complete, feature-packed
rig C\'Crdesigned for theserious
VHF/UHF operator. But you'd
expect this of the successor to
our legendary FT-726R.

For starters, the FT-736R
comes factory-equipped for
SSB, CWand FMoperation on
2meters and 70 em(430-450
MHz!), with two additional slots
for optional 50-MHz, 220-MHz,
or 1.2-GHz modules.

Crossband full duplex capa­
bility isbuilt into every FT-736R
for satellite work. And the satel-

lite tracking function (normal
and reverse modes) keeps you
ontarget through a transponder.

The FT-736R delivers 25
watts RF output on 2meters,
220 ~lHz, and 70 em. And 10
watts on 6 meters and 1.2GHz.
Store frequency, mode, PL
frequency, and repeater shift
in each of the 100 memories.

For seriousVHF/UHF work,
use the RF speech processor.
IF shift. IF notch filter. CWand
FMwide/narrow IF fil ters.
VOX. Noise blanker. Three­
position AGC selection. Preamp
switch for activating your

tower-mount preamplifier. Even
an offset display for measuring
observed Doppler shift on
DXlinks.

And to customdesign your
FT-736R station, choose from
these popular optional accesso­
ries: Iambic keyer module.
FTS-8 CTCSS encode/decode
unit. FVS-l voice synthesizer.
FMP-l~S digital message
display unit.1.2-GHz AT\' mod­
ule. ~lD-1B8 desk microphone.
E-736 DCcable. And CAT
(ComputerAided Transceiver)
systemsoftware.

Discover the FT-736R at
yourYaesu dealer today. But
first make plenty of room for
exotic QSLcards. Because
you 11R1.!er knowwho's listening.

u USK17210 Edwards Road.Cerr ttos,CA 90701 (213) 404 -2700. RepairService: (213) 404 ·488"4. Parts: (213) 404-4847
meso Cindnnati Service Center 9070 Gold ParkDrive. Hamilton, OH 45011 (513) 874·3100.

'"",,,,,, !~u:at!\lP55~ 't.o dIll''''' ...itlW\Ut nO~ PL is a ~teftld tradtmark 11 M ",rob. IJle:, F'f-'1MRs.hor.'JI "'1111 22D.·YHz option iTl5tal1t"d.

ClRCl£ 166 OH 1tlAO£1'l SERVIC£CAIIO
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TH-25AT/45AT
New Pocket Portable
Transceivers
The all-newTH-25 Series of pocket trans­
ceivers is here! Wide-band frequency coy­
erage, LCD display, 5 watt option, plus ...
• Frequency coverage: TH·25AT: 141-163

MHz (Rx); 144-148 MHz (Txj. (Modifiable for
MARS/CAP Pe rmits requuec.)
TH -45AT: 438-450 MHz.

• Automatic Power Control (APC) circuit for
reliable RF output and final protection.

• 14 rrernones : twofe rany "odd spht"
(5 kHz steps).

• Automatic offset selection (TH-25AT),
· 5 Walts trom 12 VDC or PB-8 batte ry pack
• Large multi-function LCD display.
• Rotaryd ial selects memory. freq uency,

CTeSS and scan d irection.
• T-ALERT forcure t monitoring.Tone Alert

beeps when squelch 1$ opened.
• Band scan and memory scan.
• Automatic "power off" circuit.
• Water resistant.
• CTCSS encoder built-in (TSU·6 decoder

optional),
• Supplied accessories : SlubbyDuk, PB-5

battery pack for 2.5 watts output,wall charger,
belt hook.Wrist strap, water resistant dust caps

Optional accessories :
- PB·S72 1/,200 mAh NiCd pack for 25Woutput _ PB·6
7. 21/. 600 mAh NiCd pack - PB·7 12II, 1100 mAh NiCd pack
- PB·B12 II, 600 mAh NICd tor 5wcutput _ PB'9 7. 2V, 600
mAh NiCd withbuiit-In charger _BC·10 Co mpact char ger
- BC-ll Rapid charger - BT·6 AAAbatterycase _ OC·1IPG·2V
DC adapter _ HMC·2 Headset withVOX and PH _ SC'14,15,
16 Sot! ca se s- SMC-30/31Speake r mics. _ TSU-6 CTCSS
decode unit _WR·1Water resistant bag

KENWOOD
KENWOOD U.S.A CORPORATION
2201E, Dominguez St.. Long Beach, CA 90810
P.O, Box 22745, Long Beach, CA 90801-5745
Complele service manualsareavaliaOie for al l Kenwuod
rranscelvers and mOSI accessories Specilicalions (earures,
and Prices are SUO/lO CI ro change v/!thOU! nonce Or obllgarron
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