
January 1986
$2.50 USA

$3.50 Canada

International EditionA CWCIP Publication

c

•

•

e-64

•f

I

•

"",~~

• What They Are (
How to Use Them

IfI8ue 1/304

o

,

s

~" ",.



ications

ICOM

Operating from;) ~. :!he'S
le -7S1is also avai lable with an
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ALTER SPECIACATJONS

IC-SM6 desk mic RC-I0 exter
nal controller, and' a vClrie~ of
fil ters.

:=.=' • FM Mode Standard !~::l
• High-grade FL-4gA~55KHl

5SB filter
• 32 tunable Memories with

lithiUm battery backup
• 00% Duty Cycle Transmitte
• PaSSband Tuning
• 2V DC operation
• Adjustable AGe

djustable Noise Blanke[
• RIT/XIT With separate

~l=r.:readout =:;:1=;:;=
-::ii:;;;;:·, IC-HM12 MicrQRhone with
'" Up/Down Scan

• Continuously adjustable
transrnt power

!CO M AmerIca, Inc.. 2380-1T6th Aw NE. ~Ievue. WA 98004 / 3331 To 'M!'rwood Dt-1Ye. SUR. 307. Da tla s. TX 75234
_~.... _ .._. _ wtlj«l1O cr........~ _ 01 abll~"_ AIf ICC ... tiWloo oignlll<.onUlo e.<UC'<II fCCt~g~"9 I~_~ 7S1]l1S

IOns. Ie-EX310 speech
synthesizer. intemal Ie-PS35
power supply. external lC-PS15
a C-PS30 system supply

=~i== ;:,;;;;;:;:~' :C;;;-,;;SiiiM8 tw0-G3ble desk m,c

ow with a ONE :YEAR Warrantyl:= =:
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ALL MAJOR BRANDS IN STOCK

CALL FOR
LOW,

LOW
PRICE

FREE SHIPMEN f
MOST I TEMS U P S SURf'ACE

CALL FOR LOW. LOW PRICE

THE lATEST IN reOM'S LONG LINE
OF HF TAANCEIVERS

tf ~ I ICOM I IC-735

& ;) [I C O M I ~trT75~
IC·3200A DUAL BANDER

COVERS BOTH 2 METERS
and 70CM

' ,,",CLUD'NO ALASKA ANO HAWAI.

AT GREAT LOW
LOW PRICES

&~ I ICOM I

HAND-HELDS

IC-02AT IC·2AT IC·3AT
IC·04AT IC-4AT

FREE SHIPMENT
MOST ITEMS. UPS. SURFACE.

TOLL-FREE PHONE

TOll FREE PHONE INClUOWG AlASKA o\ND HAWAII
800·854·6046PERSONAL/ZED SERVICE_.._...-.-_...........-.... c.- .. _

.. am:. -=c'"'..,,,..- CALIF . AND ARIZONA CUSTOMERS CAll OR V!$IT NEAREST STORE

'. ........::=::::.. PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME.
_ OL _ _

-_ _-. ..- .... STORE HOURS: 10 AM to 5:30 PM Mon. through Sat
',-->,

~~~J.:'~' ~ ( ~w __
•'"' - - •--

~('
--- ••I ';..... • •• •_..... •

• -.
0 "to • CH C

Regular 5799

SALE! :~:::;

220 MHz 's BEST BUY!
REGULAR $449

SALE!
LIMITED QUANTITIES

THIS PRICE.

tf ~ I I COM!IC-R71A
SUPERIOR GRADE

GENERAL COVERAGE
RECEIVER

r--

tf ~ I ICOM I IC-37A

ANAHEIM, CA 92801
2620 W. La Palma.

(714) 761-3033. (213) 860-2040.
8Ill ",.,.,n Disney land & KnOllS Berry Fa,m

BURLINGAME. CA 94010
990 Howard Ave.,

(. 15) 342·5757,
5 mIles souttt on lOl Irom San F,an , " " POll

OAKLAND, CA 94809
2811 Telegraph Ave.,

(415) 451 ·5757.
HIQhway 2. Oo", nto", n , LeU 271 1'1 olt·,amp

PHOENIX, A2. 85015
1702 W. Camelbac;k Road.

(602) 242-3515.
Easl 0 1 H'QI'I"ay 17

SAN DIEGO, CA 92123
5375 Kearny Vil la Road .

(619) 560·4900.
H'Qh",a, 163 and Cla"emonl M esa Blvd

VAN NUYS, CA 91401
6265 Sepu lveda BlVd..

(818) 988-2212
san Doeogo Free", ay I t VIC'ory Boule . a ' d
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EGE, INC.
WDodt>Iodoe. VA

EI\lCllSON COIIIIIIUNlCAl1OfoIS

"""""._.....~
__ CA.. IluflInoMno CA
0.0.- CA. "-. AZ.
s.> 008gD CA, v... ...UYS CA

HEIoIRY RADIO
l Dl AtIll<>"" CA

INTERIoIATIOtu.t. RADIO
SYSTEMS

11I_ . Fl

.IONS ELECTFlONIC$
_"", CO

• •

.1'_ .1'.. Dl- .. _-.. ...-..•••
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-

CONNECT
"r- SYSTEMS (213) 37:>-6803

INCORPORATED 23731 Madison si, Torrance, CA 90505
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PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

Tr -

With a flick o f the new connect switch you can patch your friends on the repeater into
the phone system . One of them may need to report an emergency!

No hassles with busy signals! If you call a num ber that is busy. just put your MIC down
and relax. PRIVATE PATCH III will disconnect automatically.
The new CW 10 keeps you completely informed as to patch status. 10 occurs when you
access and again when you d isconnect. 10 is al so sent after toll call attempts. all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW 10 chip is free.

PRIVATE PATCH III does not interfere with the normal use o f your base radio. A new
audio pre-amp permits audio take off before the VOL control. As a result, the VOL and
squelch settings do not affect patch operat ion. Of course you can also connect
PRIVATE PATCH III to the MIC and EXT speaker jacks as before.
A new d igit count ing system makes the toll restrict positive even in areas where you do
not have to dial " I" first. A secret five digit code disables the to ll restrict for one toll call.
Re-arm is automatic.

Additional new features: MOV lightning protection - Three d igit access code (eg.• 93)
- Spare relay position on board - Plus former features: 316 minute timeout timer 
Digital fast VOX (pat. pend.) - 115 VAC supply - Modular Jack and cord plus
much more !

Why settle for a starter set? PRIVATE PATCH III provides you with commercial quality
uninterrupted (cellular like) mobile telephone communicat ions 24 hours a day. send for
our four page brochure today for com plete details.

DEALERS
Options: AIIlATtUII ELECTRONIC SlI ""'-Y " AJlISOfI eua-ICS suPl'I.y

FCC approved coupler =:'L""6.--=Fi.· -. u:
12 VDC or 230 VAC power I.M V_ "'V "'::.,;~ Cf:Nl"E1I COIIP.

_ Y£lECTIlOftICS COIIP.
_ Yon.. NY MIkES ElECTFlONICS

Fl. la·~~·• . • - , , .
COLES COt,lMUNICATlQt<lS .......- _ .. .

Son Anle'''''' t x N'G DISTRIBUTING CORP,
t,l'ami Fl

PACE EHGINHIUNG,-'"
THE HAM STAh')N

h _ IN

"""_M_ .n
~ .....~

RDIlIl"'''''''''' MN
WESTCOM

sa.. Marcoa. CA

With an amazingly low price, the all new PRIVATE PATCH III is the most
powerful personal phone patch system available. You can use it
simplex, repeater aided simplex (from your base) or semi·duplex (af the
repeater). That's right, you will never have to buy another patch.
PRIVATE PATCH III does it all! There are many new and Important
features which were former1y only available in our top commercial
models.

N
E
W

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE

• One year warranty.
• A patch should work with any

rad io. AM, FM, ACSB. relay
switched or synthesized.

• Patch performance should not
be dependent on the T/A speed
of your radio.

• Your patch should sound just
like your home phone.

• There should not be any sam
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the competi
tion uses VOX rather than
sampling in their $1000 COfTl.

mereta! m<X1el?)

• A patch should disconnect
automat ically if the number
dialed is busy.

• A patch should be flexible. You
should be able to use it
simplex. repeater aided simplex,
Of semi-duplex.

• A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some
one may need to report an
emergency!

• A patch should not become er
rat ic when the mobile is noisy.

• You should be able to use a
power amplifier on your base to
extend range.

• You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
Quick and effort less interface.

• You should be able to connect
a patch to three points inside
your radio (VOL high side, PD.
MIC) so that the patch does not
interfere with the use of the
radio and the VOL and sa.set 
tings do not affect the patch.

• A patch should have MOV
lightning protectors.

- Your patch should be made in
the USA where consultation
and factory service are immed·
ately available. (Beware ot an
interior offshore copy ot our
fonner PRIVATE PATCH II.)

THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH
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12 More Cheap Talk
Here's the beginning of the end of your sa nity- a text-to-speech
a lgori thm that lets your comp uter speak its mind!
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W86NQK

22 Try an Inverled-Psi Wire
Get the OX edge on 80m with a radiation angle that's almost
too low! W1GV/4

28 Selcal and State Machines
WA7NBF ta kes the mystery out of this powerfu l techniq ue with
a hands-on selec tive-calling p roject. . WA7NBF

36 Lillie or No Resislance
Explore the strange world of superconductlon. where current
flows forever and a p icosecond is an eternity AJ0N

40 Run Silenl, Run Beep
Is your R -227RB sca nning? You won't have to guess with this
easy add-on . . PY2AUC

42 A Reller Money-Maker
WA6ITV stiffens up his original power supp ly to deliver a solid
13.8 vol ts at 20 Amps. The cost? Under three bucks!
· _ WA6TTY

44 TIle Commodore Cable Caper
Need a printer ca ble? Strapped for cash? Don't just sit there-
build the durn thing! KE4PC

46 TIle Perfect RTTY Filter
Its tunable shift covers 80 to 1160 Hz with a flat gain a nd Q .

And you c an b uild it for less than ten d ollars! ".,. WA0MRG

50 Douhle Your Computing Power!
Try "para llel processing" with a second CoCo keyboard .
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. N0 8M

54 Working 21CTU
Can RTTY gel any simpler" WB80 MK
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Four lrlings nappened ' 1ICllntl y th ai Sli t alarms clanging in my mind. Taken ".,paral ill y theY!le<lm tonocuoes enough, but

it really wasn't uRtil the 'OtUlh inciden t Hlat I .....-nbe<ed tile Ollle, Ih,,,,, things and thllYall c a me '011"100' in a palle.".
He .,,'s wtla l ha ppened, in no particular Otdef:

_ On the~' packet bulletin boiI .d I .. II ptOduct ."Iease lor TAPA's new TNC2. It 11'_. technical descn plion o i llMl
unit. a poce. and an addresa and II IIIIephooWl number 10 wnle or ...11 if )'QU "'.11110 buy II TNC 2.
• tee SI>obIom asks t ile FCC to let ., im use Iflo! .t32-MHZ Il.am DIInCl to gatfler",",' lor h iS _-pow... 1..1eY~ station.

a Chet Lambert o r ComPUI~ T'/Joe, MaIJazine a nOOUl1CIIS h iS Pack,,! Sweepstakes-a Wor1<ed·All-StatltS COfltllsl that
p,omises va luab le prizes to the w inne.

• DUfing the Mex ic o City lIarthquak.... televiSio n networks use amateur radio to comdinate production schedules and to

o rder parts and equipment
Dingdingdmgding l

The.e are lwo types 0 1 I'ouble t>e<e. In U'e forst a pe<son or organization OUlside 01 amal...., radio IS try;ng l o use lhe
I'>obby for pe<sona.l g aIn. In lhe sacond. the Ih",al is 'rom WIthIn OU' ' anks, !luI me goal IS lhoe sa........ Cornmen:la l' sm,
"xlern.al and intern.aL
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News from KW10HAT?

~
13 101 RadIO Amateurs is a member oItl'>e CW Communical ionsIInc. g 'ouP. l he
worId's ""' ,,"1 publisher 0 1compul",~ated informalion. The group publ ishes
57 compul er publicat ions in more Ihiln 20 ma.jor counl ' ies. N.ne m illion people

lead one or more 01 ""'g'oup's publ icahons each monlh. Mem~ 01 the group
include: A,gent"'a's CompulerworldlArgetttina; Asia's The As '-an Computerwond; Australia's Computerwond Australl. ,
Aus/,aljan PC World, Mac world and Directories; B,azil's Dara News and MicroMundo; China 's China Compulerworld; Den·
mark 's Compurll.worldIDanma.k, PC World and RUN (CommOOOf&); Fin lilnd 'S Mikro; France' s Le Mond" Informarique,
Golden (Apple), OPe (IBM) and Disrribulique; Germany' s Compurerwoclle, Microcomputerweit. PC Well, SDllwareMa rk l,
C W EdillOnfSttminar, Comput..r BusinftU , RUN and Apple's; Italy's Compu/erworld lIa#a and PC Magazi",,; Japan 's Com·
purl!rworld Ja~n; Mexico 'S ComputerwotldlMexico and CompuMundo; Thl! Ne, ,,,,,,..nd's Compurerwond 8ftneIux ilnd PC
World &nelux: Norw;>y 's Compu' erworld Norge. PC World and RUN (Commodor..); Saudi Ar.tWa's Saud' ComPUleT*Ofld,
Spaln's Computerworld Espana. Micro. i. I"",as!PC World. Commodon!' World: S...-..den's CompurerS....wn. M,krodal om
and S..ensl!;f~ l he UK's Compulftt Man.goemenr. Gompu lftt N....... PC Business World and Comp<JI.., Buli_u Europe;
Venezuela's CompulfffW<Kld VI!"",zUl!fa: lhe US's ComP<J' fffWorId, Hot CoCo, inC_, In foworld, Mac world. MICro "'arlle ' ·
world. PC World, RUN. 13. fKI Micro, f ocus Publical ion. ..nd On Communicalion•.

OtJt;..s.. • •

blemal commercialism ill somelhlngw"can deal wl lh easi ly. They FCC gl""s us plenly 01 lime 10 comment on petition s
that rruqht allec l ham ,adio adversely, and Ihe ARRL does a prelly good jotJ of keeping us alliniormoo.

The Mexican earlhquake made i t obvious Ihat the Commission had ra lher vaguely defined Ihe ru les o f conduc t during II

commumceuces emergenc y, In tact , Ihey had fau' e' vaguely detin.ed a communlcalions emer~ncy. The major news or·
ganizalions pounced on l he loophole r..f.". the earthquake, and l he league pounced on the FCC, a$l<ing'or a reconsidel ·
at ion 0 1 lhe ruin. What~I on a/I.., tM quake is a I,avesty. For'IuNltely lhe Commissoon "II' IleS and I dof>"1 'hink II will
happen again

Now. !ake tee ShobIom. Hefe is a Iellow who owns a !It!e'ftsoon slalion OUI in tM boonoes and wants 10 use ham , 8<1 00

10 I,ansml l video bock 10 hIS studio_ Can you b1ilme hIm? Why should Lee shell OUI S30,OOO lor a remote link wl>en he can
!luy a Creepie Peepie and some ham gear lor t ive hund'ed bucks? The bes. part is uus: The Ioca' amaleurs th ink iI" a

wond,ufu/ ldea. Well, Ilhlnk II $Iin ~s. We might as well hilnd 0"'" Ihe keys to Ou' UHF spectrum. And whIle we 're at it , we
coul d give cabbies Ihe Iwo-meler band (I heil r they"e already using it in New Yo'k). Since this Is e xtemai commercialism,
we hilve pl enl~ or lime to examine whara go ing on and 10 ac t app'Of) , iat ely.

•• .end Inn....

Inl emal commercialism IS more ins..:hOUs. II's a Iol: ha,ae. 10 dehfMl. And bec:.1ou... it is pe<pel ril led by people _ k now,

_ ',,, Ie-ss Irkely to call iT OUI . Bul lhal doesI>' l make " O K.
The spread o ',nlernal comme«:;alrsn> is d ireclly linked 10 lhe growlh 01 packel ladlO. TM ,.....son is Simple, The .ct 0 1

commun ical lng has stll lted " om Ihe ladiD 10 Ihe keyDoard. Whal appea,s on ,he SCreen o t your letmin;ol is the ume

whel t>er you use il VHF chilnfMll or a te lephone hne tor me connection , so it seems very nalural 10 I ,ans'", Inlormalion
Irom one compute , to anOlhe'.

The " ad'" I Silw for TAPR' s TNC·2 was probably l ilted Irom CompuServe- and deposited on Our local packel bullelin

Doard. In til i,ness, I must point OUllhal It s " wrongness'" was leU by several ind Ividuals w l>O l ead ii , and II waS eventuall y
,emoved from Ih" a irwil)'S. au l how do we know il somel hing is commercial? In l he TAPR ca se lhe man", was c lea'''::u I ,
!luI COIlsidel lhiS: A messaoe is placed on a pacl<et boa.d wh ich ;>nnounces l he auilabil i ly 01 a new piece 0 1 ha,dware. t«l
proce is g'''''''' ,!lul an add' esa is SUpplled.c I!>ill you can get more inlo<rnal ion. Comme«:i11I? I s;ay lhal II ii, bec;>use I""
rness,;>ge w.1I _ Iually ereete ;> $lie l or I"'" company producing I"" h ardware. 0< Iry 'his: E.ce<pISlrom ..n amateu•.f8<l1O

newsi<'l1er ;>'e ma.de ;>val lillbl " on a pack"l bullel ln boa.d. Cornmen:ial? Ag."n , I have 10 say 'tl"l il e. Since II'>e excerp lS
could be conside'ed an advert lsemenl whictl wOUld make a sale l or II'>e publ iSher, Th is kind O. inlemal comme.c i;>lism is
going to gel wo'se as our hobby matu,es u nless slrong measureS are laken now.

Fina lly. Che l Lambert' s Packet SweepSlakes, I group Ihis under internal comme,cial ism because Chet is a ham who

dea.ly loves smateur ,adlo . nOI some siniSl e. corporation I rying 10 hoodwink us, Ne"""heless, 100 idea IIlill smacks 0 1
eommerc ial ism. lool<_ i ' someone is wil ling 10 give you il VHF I'anseel"". lor worlung 50 slales on packel radIO, !>ow long
will i l be OOlo<e you can get a Buick 10< wonning I"" CO Vffl PX COIllnl?

ANchon 10 lhe Sweepslal<n, at leasl t>ere in New England. has been negal lve among e XpeOenced packeleers. And I
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R-1000 High pertorrnence receiver . 200
kHz-30 MHZ In 30 bands . AM. CWO SSB . 31F
filters . noise blanker . RF attenuator e s -rneter
_120_240 VAC _muting terminals _built-in speaker
_digital display/clock/timer

R-600 General coverage receiver - 150
kHz-30 MHz In 30 banos _ AM. CW, SSB . IF filters
• noise blanker _RF attenuator • S-meter With
SINPO scale _ trent mounted speaker . 3 antenna
Inputs _ 100-240 VAC operation - record Jack
• muting terminals . digital display

Optional accessories :

• VC-lO VHF converter for R-2000 covers
118-174 MHz

• YG·455C 500 Hz CW filter for R-2000

• HS-4 Headphones

• HS·5 Deluxe headphones

• HS-6 lightwe ight headphone s

• HS-7 M'CIOheadphones

• OCK- l DC cable kit lor 13.8 VOC operation

• Al -2 lightning and static arrester

• Service manuals are available for all
receivers and most accessones.

Additio nal in/ormation on Kenwood all -band
receivers is available/rom authorized dealers.

TRIO-KENWOOD COMMUNICATIONS
111 1West Walnut Street
Compton. Calilornta 90220

KENWOOD

-2000
All-mode receiver.
• Covers 150 kHz - 3D MHz in 30 bands.
• All mode : USB. LSB. CW, AM. FM.
• Dtgltal VFO's. 50-Hz, 5OO-Hz or 5-kHz

steps. F. LOCK switch.
• Ten mernones store frequency, band, and

mode data. Each memory may be tuned
as a VFO.

• Lithium ball. memory back-up.
• Memory scan.
• Programmable ban d scan.
• Fluorescent l ube digital display 01

frequency (100 Hz resoiuuonj or time.
• Dual 24 -hoUf quartz clocks. With tener.
• Three built -in IF filters WIth NARRQWIWIDE

selector switch. (ew fil ter oouoneu
• Squelch cncurt. all mode. built-In.
• Noise blanker txnlt-!n.
• Large trent mounted speaker.
• RF step attenoetor. (0-10-20-30 dB.)
• AGe switch. (Slow-Fa sf.)
• ·5· meter, With SINPQ scale.
• High and low Impedance antenna

terminals.
. 1001120/220/240 VAC operation.
• RECORD output jack.
• Timer REMOTE output (not fOl AC power).

• Muting termmars.
Specil,car,orn; ana rJflf;es subjeC! to cr>ange ..."U>out norlCe Of obllgat,on.



TS-130SE
HF transceiver
. 80-10 meters including the

new 10. 18 and 24 MHz
bands. Receives WWV on
10 MHz.

. 200 W PEP/160 W DC Input
on 80-15 meters. 160 W
PEP' 14Q W DC on 12 and
10 meters.

• Digital display, built -in.
• IF shift Circuit.
• Speech Processor, built-in.
• Narrow/wide filler selection

on CW and SSB with
optional filters.

• Automatic SSB mode
se lection.

• RF attenuator. built-m.
• Eftectrve noise blanker.
• Final amplifier protect ion

ci rcuit assures maximum

reliability. Output power
is reduced if abnormal
operating c onomons occur.

• Other features : VOX , CW
semi break-In wi th
sidetone, one fixed
channel. and 25 kHz
marker.

Optional accessories:

• PS-30 or PS-430 matching
power supplies.

• SP-120 external speaker.
• VFO-120 remote VFO.
• YK-88C SOO Hz CW litter.
• YK-88CN 270 Hz CW fil ter.
• YK-88SN 1.8 kHz narrow

SSB filter.
• AT-nOantenna tuner.
• MB-100 mobile mounting

bracket.
• MC-30S/MC-3SS hand

microphones.
• MC-50 desk microphone.

TS-670 All-mode "Quad Bander"

KENWOOD

• Covers 6. 10. 15 and 40
meter bands.

• 10 W output (4 W AM).
• Direct keyboard frequency

selection.
• 80 memory channels.
• Programmable scanning.
• IF shift.
• All -mode squelch.

• Noise blanker.
• Narrow-wide filter selection.
• RF attenuator.
• Dual digital VFOs.

Optional accessories:
• PS-430 DC power supply.
• GC~10 general coverage

unit. SOO kHz to 30 MHz.
• VS-1voice synthesizer.

• FM-430 FM unit.
• YK-BBC SOOHz CW filter.
• YK-BBCN 270 Hz CW filter.
• YK-B8A 6 kHz AM filter.
• MC-60A deluxe desk

microphone.

• Me-BO desk microphone.
• Me -B5 multi-function desk

microphone,
• VOX- 4 VOX unit.
• MB-430 mobile bracket.

Complet" service manuals are available lor al! rno-r e oweoa transceivers and most eccessooes
Specllrcat10ns and pnces ate sullwc t 10 change wrlhour nor,ce 0' ob l,gar,on

TRIO- KENWOOD COMMUNICATIONS
11 11west Walnut Stre et
Compton. California 90220
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Goldwater Winner

Weirdness

CANADIAN AMATEURS got some good
news and bad news regard ing the c ene
dian Radio Relay league request for early
access to the WARC bands. First. the Min
ister of Communications said that before
any privileges on the 24·MHz band were
granted, commercial stations occupying
the band would have to be either shut
down or moved 10 another part of the spec
trum. Also, certain amendments to the
General Radio Regulat ions would need to
be made, some thing that has in the past
taken years to accomplish. Only a month
la ter , the Minister announced that most
commercial users of the 24-MHz band had
been removed and that the process for
amending the rules could begin soon. He
also noted thai an amendment to the Reg
ulations was already under way to allow
amateur use o f the 18-MHz band, which
had already been cleared of commercial
users.

o ff-they've spent the last year or so set
ting up regional and sectional coordina
tors all across the country. In 1983, club
members operated from every county in
Texas (254 counties). In 1984, the project
expanded to cover Texas, Arkansas, l oui
siana, and Mississipp i ! If you want up-to
the-minu te information about the 19M
Run, get In touch with Tom Taorm ina
KS RC, 3940 Bahler Avenue , Manvel TX
77578.

Canada Tries

THIS YEAR 'S Goldwater Scholarship
Award went to ta-veer-crc Clark Barrow
KI4UT, o f Cocoa, Florida. Cla rk p lans on a
career In satelli te com munications doing
research and development. He is work ing
at NASA's Kennedy Space Center at a job
won as a prize in a science contest. Clark
said that he will use the $5,000 prize to
help pay for an Electrical Engineering de
gree from Auburn University.

DON'T TOUCH THAT DIAl! In fact , don 't
even turn on your receiver! Legisl ation
introduced into the House of Representa
tives by Robert Kastenmere r (D- Wis ·
consin) and Ca rlos M o o rh ead (R
California) would, if signed Into law, make
the reception of nearly every type o f radio
transmission a Federa l offense. The Elec·
tron ic Commun ications Privacy Act 01
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County Bounty

ley's Comet telescopes, and so on. Don't
think that hams have been forgotten ; there
is now a Halley's Comet Radio Watch.
Project coord inator Tan ia Miller WB9TKC
is looking for reports of unusual condi
tions on all bands, including amateur and
CB frequenc ies, shortwave broadcast
bands, and television channels. Your re
port should i ncl ude the f req uenc y (or
band), time, date, your locat ion, and the
abnormal condit ion. Tania is offering a
Comet QSl for your trouble. Because of
the enormous hype surrounding the com
et's return, many people are expecting a
spectacular celestial event . complete with
a fiery comet that is visible even during the
day. 'Tain't so, fr iends. You 'll need expert
advice on where to look for the thing , and
even then you'll need to look very closely
to find it; a trip to your local book shop for
a Hailey's Comel manual (there are about
a hundred of them) is in order. And don't
rush out and bUy a high·priced telescope,
no matter what the ads ctalm. The best
thing to use is a pair of low-power binocu
lars.

ARMADILLO COUNTY, TEXAS, has been
created by a proclamation from Texas Gov
ernor Mark White. Between March 2 and
December 31,1986, any amateur operating
along the Texas Independence Trail may
give his QTH as Armadillo County, Texas,
in order to ce lebrate the state's sesquicen
tennial. The Texas OX Society wi ll be set
t i n g up operations along the trail
throughout the year to give everyone a
chance to work the new county. And Ar
madillo will be on the air during the mas
sive 1986 Armadillo Run , an attempt by Ihe
TDXS to activate every county in the
United States (3,077!) during the 1986
County Hunters phone and CW contests
(phone on May 3-4 and CW on July 26-27).
These guys are reaHy going to pull it

Texas Governor Mark White (center) cre
ates 8 new county. That's KZ5M on the left
and K5RC on the right. Photo by K5RVK.

• •

SOS DE USQS

Look! It's.

Hot Shots

THERE'S BAD NEWS from Laryl KMn at
the United States aSl Service (USaS). The
bad news is that USCS is no more. For
those at you not in the know, USQS was an
incoming United States QSL bureau, han
dling OX and stateside cards. I don't imag
ine that the volume at OX cards coming in
was very high (the ARRL bureaus have thai
end locked up), but the beauty of USOS
(and the reason W2N$D/1 kept envelopes
there) was the fact that stateside hams
could send cards to other stateside hams
in bulk. For free. In tac t. If you sent along a
few dollars for postage, Lary l would look
up addresses for you and mail the cards
out! Luckily, Bill Wellborn K4ClA has
stepped in 10 fill the void with KIQS (Bill
says 10 pronounce it "kicka"] , which
stands for the K4CLA Incoming QSl Ser
vice. Here's how it works: Send Bill a dollar
lor four stamped envelopes, which he will
keep on file. Sort your outgoing (US only!)
cards by call area, then alphabetically
by suffix and send them to KIOS. Bill
stuffs the on-file envelopes and sends
cards out lour times a year: in January,
April , July, and OCtober. The address for
KIQS is 562 Oak Drive , lexington SC
29072·9059. laryl's usas is returning an
unused SASEs to their owners.

IS IT TIME to start a monthly magazine
called Hams In Space? It seems likely,
with the announcement of two more pes
store missions. In March, 1986, Dr. Ron Par
Ise WA4SIR will be aboard shuttle mission
61 ·E (Astro-l) as a Payload Specialist. Dr.
Parise is an astronomer and will be making
observations of Halley's Comet and other
celestial objects. Ron has let NASA know
that he would like to operate a packet-ra
dio station from the shuttle; another first
for ham radio! AMSAT is working with Ron
in coordinat ing the operation. Dr. Owen
Garnott W5LFl, America's first ham in
space, is scheduled for a flight on mission
61·K, set for a September, 1986, launch.
Owen will undoubtedly seek permission to
operate from space.

HALLEY'S COMET (rhymes with tally ,
though some swear it rhymes wi th ho lly) is
getting brigh ter, and the hoop la surround
ing it is getting really intense. There's Hai
ley's Comet T-shirts , Hal ley 's Comet
Expeditions ($1 ,500-$5,000), " spec ial" Hal-



1985, HR,3378, is the name 01 this travesty
and its backers (mainly the cellular-tele
phone industry) want to make it a crime to
receive any radio signal that does not fall
into one of t hese categories : distress
calls, Amateur Radio Service, Police or
Fi re Radio Service, ca, broadcasts in
tended for the general public, and walkie
talkies. What this Bill tries to do is extend
the laws against wiretapping to the radio
spectrum. In fact, monitoring an amateur
radio phone patch would be illegal under
this proposal. This is obviously absurd, but
the Bill has strong support and not much
resistance! Sit down right now, write a let
ter to your Congressmen, and tell them
that you think that HR·337B is a direct at
tack on your rights as a citizen of the
United States.

30 Days
30 DAYS HATH SEPTEMBER, but not exam
applicants, says the FCC. You no longer
have to wait 30 days before retaking a
license exam that you have failed. The
Commissioners felt that , "There is no per
suasive evidence in the record thai an ap
plicant who has waited 30 days between
tests will be better prepared lor the next
test than one who has waited 27 days, or
13 days, or 7 days, or any other periocl 01
t ime." The exis ting regulations cove ring
the Volunteer Examination program at
ready specify that questions must change
from test to test, so there won't be a prob
lem with someone taking a test on Satur
day and seeing the same questions on a
Sunday test. And, since each VE Coordi
nator creates its own tests from a large
pool of questions, it 's not likely that two
VECs will prepare identical exams.

Who's On First?
IT LOOKS LIKE the absolute very first legal
amateur signal on the new 9lJO.MHz band
was transmitted by K9MKJR, a repeater
buil t by Mike Krzystynlak K9MKJ5, Bill c en
trell WD5CVG, and Greg Raven KF5N.
These guys, all members of the Motorola
Amateur Radio Club , decided to beat
everyone to the punch and built a corn
plete repeater system out of surplus Mo
torola mobile radios in under three weeks!
The machine has an input of 908.000 MHz
and an output 01920.000 MHz and serves a
lour-county area near Ft. Worth, Texas. An
other Motorola repeater can be found in
Chicago on 909.000J921.000 MHz serving
the northwest suburbs.

XE Permits
MEXICO IS UNOFFICIALLY granting tem
porary amateu r licenses to US ci tizens vis
Iting the count ry . In a story which
appeared in the W5YI Report, Chris Petroff
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N5HQNIXE2BSG reported that the Secre
tariat of Communications and Transport
has authorized the licenses. The tempo
rary permit is valid for the length of the am
ateur's visit to Mexico as stated on his or
her visa. Petroff believed that th e permit
was for a Class II Mexican license, which
allows 250 Watts on HF and 100 Watts on
VHF.

Roll 'Em
IF YOU MISSED the action during space
shuttle mission 51-F (Tony England W00RE
and Jo hn-David Bart oe W4NYZ), take
heart. Copies of th e tapes Tony and John
David used to log are now available from
the American Radio Relay League. Just
send League archivist Kart Townsend the
date and orbit number that interests you
and he'll generate the tape that you need.
(You might want to write or phone first to
check out prices. If you write, enclose an
SASE.) Videotapes of the SSTV images
sent to and from Challenger are also avail
able. Robot , the company that manufac
tured the 1200C scan converter carried on
the mission, is working " bet ween the
lines," using arcane techniques in an at
tempt to recover as much of the uptinked
video information as possible. In many
cases there were so many signals compet
Ing on the frequency that only bits and
pieces of video appear on the tapes. QSL
cards are available from the ARRL lor two
way contacts , reception reports, con
firmed reception by Cha llenger of uplinked
SSTV, and so on. Send an SASE to the
ARR L, 225 Main Street , Newington CT
0611 1.

Erratum
PAGE 82 01 our November, 1985, issue con
tains an error. In our review of the tCOM IC·
735, N1BLH says that the rig 's micropro
cessor gets Its instructions from a utmum
battery-backed RAM. A conversation with
ICOM revealed that this is not th e case.
Only the memories are battery-backed. The
instructions are stored in a ROM.

Prefix Mix
THE PREFIX FOR CT2 AZORES has been
changed to CU. The number after the pre
fix now refers to each of the nine islands
of t he Azores Archipelago: CU1 Santa
Maria, CU2 Sao Miguel, CU3 Terceira, CU4
Graciosa, CU5 Sao Jorge, cue ptcc, CU7
Fatal, CUB Flores, and CU9 Corvo. cum is
reserved lor repeaters. Some CT2 arne
teurs now have completely different calls,
while others have only a different prefix.
There also is a new address for the Azores
QSL Bureau : it's Associacao de Hadio
amadores dos Accres. PO Box 211, 9 503
Ponta Del Gada, Azores Islands.

Status Quo
GORDON GtRTO N W6NLG wants the FCC
not to issue any more "preferred" can
signs. His peti tion to the Commission re
quests that all 1-by·3 K and W calls be
removed from the list 01 available callsigns
until all other combinations have been ex
hausted. Gordon notes that many hams
equate 1·by-3 K and W calls with the num
ber of years licensed-most 01 those calls
are held by "old-timers" and can be seen
as a sort of status symbol. WA, WB, and
WD calls are also covered In the petition.
There's been no word from the ccmmre
stcn on this one, yet.

Land of OST
THERE'S A CHANCE that RM-4829 and
RM-4831, the Dockets before the FCC deal
ing with tano-mobue use of our 22().MHz el
location, are dead. Tom Stan ley, Deputy
Chief of the Office of Science and Technol·
ogy, has been named to un the OST Direc
torship vacated by Bob Powers . Both RM·
4829 and RM-4831 were being handled by
the OST, and it may take quite some time
before the new administration decides
what should be done about them. Art Reis
K9XI, Editor of 220 Notes, feels that the ls
sue Is Indeed dead and that the only rea
son the FCC would bring out either Docket
as a Notice of Proposed Aulemaking
would be to resolve the question of Land
Mobile Service interference to television
channel 13.

Free Press
AT THE RISK of causing a strike at the 73
mail room, we're making available yet an
other freebie! This time your SASE will net
a Genu ine FCC Emission Classification
List. No longer will you have to remember
all of those silly numbers and leiters like
J3E, A1A, and F3E-you'li have the enti re
list right at you r fi ngertips! This list is es
sential to accurate logging, and no ham
should be without it. Get your free copy by
sending an SASE to 73 Magazine, Editorial
Offices, 80 Pine Street , Peterborough NH
03458, Attn: Emissions.

Thanks
THIS MONTH, " QRX" comes to you cour
tesy of Gateway, Westlink, the Personal
Radio Steering Group, 220 Notes, the
North Florida ARS Balanced Modulator,
The VHF Journal, and the Arizona aeceat
er Association Squelch Tail. Send your
"QRX" items (photos, too!) to 73 Maga·
zme, Editorial Offices, 80 Pine Street, Pe·
terborough NH 0345B, Attn : QAX. And have
a great 1986!



Campier" .service manuals a'" available /or aN r,;o-Kenwood rranscelVt'rs .no most accessoroes
St>ecibcalJOnS and pnt;;es /Ire $Vb/eel /0 cha"Ql' ""'houI nolle" Of obligarOOfl

'"•

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 West Wa lnut Street
Compton. Eauturrua 90220

Optional accessories:
• PS-430 compact AC power supply
• SP-430 external speaker . MB-430
mobile mounting bracket . AT-130
compact antenna tuner covers 80-10

meters, incl. WARC bands
• AT-250 automatic
antenna tuner covers
160-10 meters, incl. WARC
bands . TL·922A2 kW PEP

linear amplifier . FM-430
FM unit . YK-88C
(500 Hz) o r YK-88CN

(270 Hz) CW filters
• YK-88SN (1.8 kHz)

--...... narrow SSB filter . YK-88A
(6 kHz) AM filler . MC·42S

lip/DOWN hand rnic. • MC-60Al
80/85 deluxe desk rmc s. • SW-2000 /

200A SWR/power meters . SW-l00A
SWR/power/ volt meter . PC-1A phone
patch . HS-4 . HS-5, HS-6, HS-7

headphones

• Reliable. all solid state design.
Solid state design permits input power
of 250 watts PEP on SSB, 200 watts DC
on CW, 120 watts on FM (optional), or
60 walts on AM. Final amplifier protec
tion ci rcuits and a cooli ng
fan are built-in.

• Memory channels.
Eight memory channels
store frequency, mode
and band data. Channel 8
may be programmed lor
split-frequency operation.
A front panel switch
allows each memory
channel to operate as an
independent VFO or as a
fixed frequency. A lithium batte ry backs
up stored information.

• Programmable, multi-function scan.
• Speech processor built-in.
• Dual digital VFOs.
• VOX circuit, plus semi

break-in with sidetone.

Digital OX·terity-that outstanding
attribute built into every Kenwood
TS-430S lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant OX positton from the
shack or from the mobile!

"

TS-430S

• Covers all Amateur bands
160 through 10 meters. as well as the
new 30, 17. and 12 meter WARe bands.
High dynamic ra nge, general coverage
receiver tunes from 150 kHz to 30 MHz.
Easily modified lor HF MARS operation.

• Superb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squelch. RF
attenuator. and All are also provided.
Optional IF fillers may be added lor
optimum interference red uction.
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• High perlOllT1ance, Super """.llle <Jes lgn
• Uses ne w hl~h quali ty Xlal Con t,olled DecOO8'

IC, wlhlgh Immunity to 'a l si n~

o Decodes all 16 digits
0 3 ONIOFF Func tions pe, Main CarO. Easily e~

parnlable 10 any no. o . lunctlons . 'Expans ion
c.~.

o Field Prog,ammable via pluo-in Coded ca,ds
o Lil,ched or pu lsed outpu lS; many uniq J..Oigil

cecee available. No, baSit:al ly f-{j19i, ,M
o;:ompel" ..... un"..

o TlanstSIOI S..itch outputs can dllectly triWer
solid s ta te ci,cui,,., 01 ,elays, e lo;: . tor any type 01
con'roI1unchon .

o Inter1aceable 10 Au~ i ha,., Equipmllnt
o low Power Consum ption CMOS Tech flOlogy.

5VOC In put. GolO·plaled co nnec to".

e l O Wls. Output 100% Duty Cycle!
e lnfinite VSWR p<ooI
e TfUl! FM to< .xc. .00;0 quality
e Design-:l spec iflcs"y for continuous rpl. service.

Vf/IY low In "wIlile noise. ~
e Spurious_.~d8, Hannonics-«108
e With .lIOll5% xiII.

• BA·30 30 WI. Amp board & Heat Sink.,
3 sec. LP. 1111., & ' el. p..r. $Ilf1$01.

e BA7S 75 WI. unit also available.

SCT110 Transmitter Assembly
e SCTn o mounted in sMelded housing
e Sameas used on SCR lOCO & 20XIX

e Compietely assmbld. ..IF.T. c.ps. S023lI conn.
e 10, 30. or ~ WI. unit

TTC300 TOUCH TONE CONTROLLER

SCT110 VHF Xmtr/Exclter Board

SCT 410B UH F TransmiUer Bd, or Assy.
e SimIlar to SCHIO. 10 WIS , nom.

eNow includes "on board" propor
tional )(rll l OscJOven circuitry for very
high stability!

e BA·4Q 4OW. UHF AMP. 80. & HEAT
SINK

~";;;':;::::;IM~PROVEDSCT410B
TRANSMITTER ASSY.

FL-4H

For 10M,
2M,

220 MHz,

& 440 MHz

-

Receiver Front·End Preselectors
e FL" , 6H1Q ~ton. .. itl> Lo-Nol..

Transistor Amp(2M or 220 MHz)
e FL-4H : ..HI Q I>ellcsl~1'<lr1I & Lo-Noise

Tr. Amp. In ' 1'l1"IOed housing.l420-470 MHZ)
• "'00 , NjeClIoi. 01 "<>ut-ol'-bar'lff' signals wi

out It.- 1 1Can o l1en be ulollCl instead 0I1",ll" ,,~.

~IveClMty'llters.

e EXlremely heiptul . t ertee ..Uh ma"y n"arby
transmitters 10 " 1iI1....""I" 'hese out~f-band slg".II.

Call or Write for Data Sheets

Repeater Tone & Control Bds.
For SCA1000H000 ' CTC1llMD250 only

e t N R·' ··K• •o;:h u nker lUll..." 01 " TI.... O"' t Wl m lnt
Tone"Bd.

e TAA·l~.., t one B..~ Bd.

e PSM·1 Pow.. Supply Mod Kit <api_ I 0 . " 1ng1_

pu . tllnl lllor In oIdfIf SCR100014OOOa.

CTC100 Rptr. COR Timer/Control Bd.
• Complete solid slatecontrol to< rptr.COR,"Hang" Timer.

"TIme-{)uI" Tlmer. TX St1utdownlR8set,eIC.
• Includes inputs & outpuls fOl panel con"ols & la mps.

\' ''~--~~I. . . 6 6
• • • •

e
SCR 500 VHF/UHF

.E~ LINK/CONTROL RCVR.
o SCR200A or SCR450A rack mount""
o Ava ila ble with 0< without meters and

po..., supply

€I ID2SOA CW 10".
& Audio Mixer Board

e IInp«M!oIl ' Now- incluOes Haoo lO mul..~ CIrcuit Ind
..en-gency Power 10 opt iorl.

• ~ inpul AF MI"1If & Loca.l Mic. a mp ,
• PROM mem<IIy- 250 bitslcllannel.
• Up to ~ Oifle,ent to channelsl
• Many Olher 'ea'u,e s . FactOly programmed.

These Bre professional "Commercial Grade" Units-Designed lor Extreme

;;;;;;:::::-_ Environments ( - 30 to 60° C.) All Equipment Assembled & Tested.

SPECTRIJItJ COItJItIIJNICATIONS

seAPAutopatch Board

o The Best oeece available to p<o!8Ct AulopatCll
equipment from lightning o;Iamgu. Sl7.00 + SIH.

lightning Arrester For SCAP
• Gas o.SCl>'''99 Tube Shunt s pilon.. lo ne

surges 10 Ground

o Handles up 10 «l,COO Ampsl

RPCM Board
e u MICI ..,SCAP tlOOl'd to p<oY.o. '~rl" P"Cl>

....., l ..nd l ,n.. eonUO' 01 Jl..~ ..'",

• tncl..o..s I..ee II......."s...... ,,,Q (;"cu, ro ,

• PrCWloel III b11llC lulopal CI'l 'uncllOflS
• Secu•• 3 DIgIt Acce u , 1 AUK On·Oll ' unc t lo n ,

Aud io AGC, 8uIIHn IImerl , el c eeluloful Aud ,o '
e li' l Inl'llblt ll(I 11&0 I Vllleble
e Wrlt..CIIi . 0< delliis Ind I dltl .1>...,

Complete Receiver Assemblies
" RaT. BclIftOUft1ed in shi.'~ hooKing.
• Com ple t",y n m b ld & tUla.!! . • ,F.T CliPS.

S0239 conn

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Board s
SCR200A·VHF SCR450A.tJHF

• fOlen, Alit.."""" DHifnt
e 8 POi" F ton, end F II•• wlO" <I,,,ern le

,.nge -.eoucn o....~. 'Wu'IOuS Rnp &
lntermoo;l.

e Sens. 0.25 ~vr'2dB S1NAO tn>-
• Stl l -6<18 lit ~ 65KHZ. -l 3OdB III ~ 30KHz 18

POi" Cry" . ' + • Pol" C."mIC FUrs
,, 'S Met. , ', DiscrimInator &. Devletlon MIr. Ou tpul'!

e Ex<; .ud,o qUI I<I, ' f e , ' squelch' wlO.llOO!) ''''

C ry" .' /"Supe. S".,p·' IF "/I. IIS0 • •• ,I.!

. .. UMclIn IIMI SCR'~l(, ANdy to dro9 lnto
row-,--!

• UHF Rcvr. AUl" Novw A"n" b1" w!Super
Sharp FL" He leal ResonIIlor•. Greatly
reduces 1M & "out 01 band" lnterlerence!

New FL-4 UHF
Helical Resonators
Installed In Ac.r..
Of FL..H Preseleclor Un it

1055 W. Germantown Pk, Sl • Norristown, PA 19403 0(215) 631-1710 0 Telex: 846-211
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The World's Most
Compact Mobiles

ICOM's three ultra com
pact moblJes.•.the lC-27A
z-meter. the IC-37A 220M H z
and the IC-47A 440MHz...
are the smallest mobiles
available.

Even in such a small pack
age the 25 watt mobiles
contain an Internal speaker
which makes them fully self
contained and easy to
mount.

Size. The ICOM compacts
treasure only SYz·W x IYz·H x
r o IIC-4 7A is 9- deep'...
w hich allows them to be
mounted in various "compact"
locati ons. Yet the compacts
have large operating knobs
which are easy to use in the
mobile environment.

More Features. Other
IC-2 7A/ 3 7A/ 4 7A standard
features include a mobile
mount. IC-H M 23 OTMF true
wi th up/down scan and
memory scan, and internally
adjustable transmit power.
An optional IC-PS4S slim- line
external power supply and
Ic -sr l O external speaker are
also available.

32 PL Frequencies. The
lC-2 7A/ 3 7A/ 4 7A come com
plete with 32 PL frequencies.

9 Memories. The compact
mobiles have 9 memories
vvhich will store the receive
frequency. transmit offset. o ff
set direction and pt tone. All
memories are backed up with
a lithium battery.

Speech Synthesizer. To
verbally announce the receive
frequency. an opronar UT-16
voice synthesizer is avaIlable.

Scanning. The ICOM
compacts have four scanning
systems...mernory scan. band
scan, program scan and priority
scan. Priority may be a memory
or a VFO channeL.and the
scanning speed is adjustable.

Stacking Mobile Mounts.
The IC-27A/3 7A/4 7A can be
stacked to provide a three
band mobile station. Each
band is full featured and will
operate even when another
band is in use.

The IC-27A/37A/47A pro
vide superb performance in
the mobile radio environment.
See t hem at your local iCO M
dealer.

ICOM
First in Commu ications

teOM America. roc.. 2380-116th AVf! NE. 8e1l~. VIA 98004 / 3331 Towerwood Drive. Suit~ 307, Dali<l s. TX 75Z34
.... _ eel~ _ .lIpfIr<>lI""''' _ tul>j«'l ... .,...,.. _......ce OfOOI~ "" 1C0ll0l . _ ~ ...~ F<C~_ -""'9 .-.0. fiIlO8R.BJ85



Thomas C lahnsan WB6NQ K
1056 E. SUf ter Place
a .nard CA 9JOJ J

More Cheap Talk
Here's the beginning of the end of yoursanity

a text-to-speech algorithm that
lets yourcomputer speak its mind!

Fig. 1. Schematic of the Cheap-Talker.
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can be constructed by the
freehand etching of a ci rcuit
board o r wire-wrappi ng on a
p rotobo ard . I ha ve d one
both with equal success.

Software

The software driver used
to make the chip work is
shown in listing 1. The entire
d river program and allo
phone buffer fits in just 208
bytes. The program alone is
only 48 bytes. This program,
when ca lled at locat ion $300
(768 decima l), will send the
a llophone codes in the a llo
phone buffer located in lo
cations $341- $3CF(833-975
decim al) to the synthesize r,
one at a time . l ocation 5340
(832 decimal) conta ins the
number of allophones to be
sent; it a llows 142 a llophone
codes to be sent, which is
more than enough for most
messa ges co m po se d of a
numb er o f wo rd s . Mo st
words contain fewer than 20
allophone codes. Since the
text-to-spee ch a lgorithm
translates on ly one word at a
time, there is plenty of room
in the buffe r to speak even
the longest of words .

The INIT portion co nfig
ures port B of the 6821 chip
to have bits 0- 5 in the out
put mode and bits 6-7 in the
input mode. Bit 7 is used to
monitor the l RQ pin on the
synthesize r to find out when
it is ready for another allo
phone. The CB2 pin is put in

•

•.....
L---- aUD.O
~OO'

t io ns with the App le b us.
Port B is used to transfer
data from the compute r to
the synthesizer. The CB2 1ine
provides a negat ive-hand
shaking pul se wheneve r
data is written into port B.
This signa ls the synthes ize r
that data is ready. The l RQ
(load Req uest) line is COil

nected to bit 7 of port B so it
can be tested easily to find
out if the syn t hes ize r is
ready for yet more data .

I've a lso used the lM386
aud io amplif ie r a s recom
mended in the data sheet. It
works very wel l, provid ing
an adequate vo lume for nor
mal indoor use. This c ircu it

era I Instruments a nd mar
ke t e d by Radio Shack as
part no. 276-1784. This chip
retai ls for 512.95. When you
go to Radio Shack to pur
chase it, make sure you do
not mistaken ly buy part no.
276-178 3 . Thi s a lso is a
voice-sy nthes ize r chip but it
u se s a n ex te rna l ROM to
produce on ly 36 words. It
also does not come with the
comp re he ns ive te chn ical
data pamphlet accompany
ing 276-1 784. The latter will
have "SP0 256-AL2" stamped
on it.

Chea p-Talker also uses an
MC6821 para llel interface
a d a p ter for com m u n ica-
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Hardware

The hardware used is an
APP LE II bus-compat ible c ir
cuit board , The schemat ic is
shown in Fig. 1. It uses the
SP0256 vo ice-synthesize r
chip manufactured by Cell-

A s promised in my arti
cle, " Ta lk Is Che a p"

(73, October, 1985). I have
developed a text-to-speech
a lgo rit hm fo r the speec h
synthes ize r I described , and
in this arti cle I will present
what I came up with. Before
getti ng into the details, let
me review the basic hard
wa re and softwa re which
make up "Cheap-Talke r."



October 1984
Fall a ntenna issue-9 skyhooks!

November 1984
Color Computer SSTV. TV) cure

December 198-1
'touchtone data display, transistor

tutor. line conditioner
JanUHT)' 1985

lCOM mods, extr a VIC·20 memory.
shoestring RITY

February 1985
OSCAR uplink amp. HF helicals, 6

meter CB
March 1985

Volunteer exams. talking repeater
controller

April 1985
Da yto n Ha mvenuon special! Ishmod's

Journal. the amazing Hat-l eona
Mal 1985

A ntennas! A baker's dozen

June 1985
Special issue-RTTY, 9Nlt\.I~1 profil e

July 1985
Dayton in pictures, world' s largest

array, add-on digita l display

AU~SI
B~ a~~ - azor-blade
~ I updates

September 1985
1985's HOliest Antennas-Nine

skywires!

October 1985
25th Anniversary Special! Inspecting
floppy dish. WWI! spy radio, I2%

MHZ downconvert er

November 1985
Holida y Shopping Guide. sno rt 160m

antenna, HF-to-Osca r transceiver,
simple signa l generator

NEW! EASY, FUN KIT!
New 2 kW tuner kit from TEN·TEe ends
constant retuning, guarantees best match,
and saves S801 Model 4229 Only $2 19

Here's the best antenna tuner In amateur radioI

The best quality components, best design , and the best value.
• Reversible "L" circuit guarantees best possible match and widest
bandwidth-you may need to tune only once to cover the higher
bands and only two or three times on lower bands . • Finest quality
parts-ceramic insulators-ceramic inductor form-heavy duty
ceramic switch with silver contacts-silver pla ted roller inductor-
• Built-in SWR bridge shows rat ios from 1:1 to 5 :1 • Bu ilt-in 2 kW
dual-range watt meter shows power levels fro m 10 to 2000 watts
• Handles 2 kW PEP, 1 kW CW • Frequency range 1.8 - 30 MHz
continuous coverege e Built-in balun-matches variety of
antennas. balanced or unbalanced , to 50 ohm unbalanced
outputs e Built-in bypass switch . 4-position antenna
selector e Coax connectors plus post terminals . Lighted linear dial
scale for easy tuning . Black fi nished aluminum cabinet with
stain less ste ll ba il (5lf2"h x 123/4 "W x 13 1J4"d) • Also available
assembled as Model 229 in slightly different styling at S299

See your TEN-TEe dealer or write for details :

TEN-TEe ,INC.
Highway 411 Eaet, Sevierville, TN 37862.
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T RANS VI;RTERS

In nch ba("k is.sue. )ou'lIal'\.O find our
rtgular features as _t'li as IT' W"S and
IIC'''' produet enncuncemer us.

t :l ch bad, iss ue eesrs S3.50 plus
SI. OO shippinJl: and ha ndlinI/: . On order;
of 10 or more hll("k Issues, (here is a nat
S7.SO shippinlC and handlinll: fee. Send
ynur (" heck or money order to 73, Attn :
Bad. I""ue Orders . 80 Pine Sl . , Prier
borouJl:h, ."H 03458.
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Algorithm

The algorithm I came up
with was inspi red by work
done a t the United States
Naval Resea rch l aboratory
described in a 100-page re
port e nt itled " Auto ma t ic
Translation of English Text
To Phonet ics By Means Of
letter-To-Sound Ru le s." .
That's quite a title, but it's
a lso quite a fasci nating re
port.

In t hi s re po rt , an a lgo
rithm and 329 rules wh ich
translate English words into
the International Phoneti c
Alph abet ( IPA) are de
scribed . The a lgorithm also
conve rts IPA symbols into
the phonetic codes of the
synthesizer the Laboratory
was using (the Federal Screw
Works Votrax V5-6 aud io re
sponse unit). The software
developed for the a lgorithm
was written and described in
SNOBOL, and as a result I
did not find it very useful in
writing my algorithm fo r the
6502 mic roprocessor. I did,
howe ver, re ly he a vily o n

,.

will ca ll the routines PUNCT
and NUMBERS, and so on.

When a word is placed in
the word buffer and Ttans
lato r is called, it analyzes
each letter in the word and
se a rc hes the rul e s to find
those which best match the
context of each of the letters
and uses the allophones as
sociated wit h the chosen
rules to speak the word , This
is done in the following man
ner (please refer to Fig. 3).

First , TRNSLATE c a lls
COUNTC HR to co u nt the
num be r of characters in the
input word string, conve rt
them to uppercase if they
are not already. and se t the
MSB in each one. If there are
no characters in the word
st ring , TRNSlATE is fin
ished. Otherw ise the va ri 
ab les CC . AlOFON , an d
ABUF a re initialized . CC
points to the currently test
able character in the input
word string. ALO FO N points
to the next position in the a l
lophone buffer to sto re an
a llophone code. ABU F con
tains the current number of
allophones in the allophone
buffer to be spoken.

Next. the currently test
able characte r is loaded fo r
ana lysis. 1f it is an illegal
c ha rac te r which c a n' t be
translated, it is ignored, CC
is moved to the next cha rac
ter in the word string, and
the next cha racter is loaded
if it is not the end of the
word . If the cha racter was
OK, FINDRU LE locates the
rule group which pertains to
the cha ra c te r. Then GET
RULE loads sections A, B. C,
and 0 from the rule into sep
arate buffe rs. TESTRUl E
tests section B, then A. then
C to see if they fit. All of
them must pass for the rule
to pass.

If the rule pa ssed. it is
checked by CHKRUlE to
see if it has a higher priori ty
t han any of the previous
rules checked in the group.
If it does, it records the ad
d res s and the priority for
comparison by any follow
ing rules in the group. After

Eac h s u b ro u t ine c a ll s
u po n the subroutine con
nected to it in the row below
it to accomplish its task . For
example , TRNSLATE , t he
main rou tine , ca lls t hese
routines to do its job: Il LE
GALS. CO UNTC HR. FIND
RULE . GETR ULE . TE ST
RULE. CHKRULE . ADVRP.
D EBU G , APPEND , a n d
SPEAK, In tu rn, FINDRU LE

the rul e s they developed
and devised my own a lgo
rit hm which wou ld util ize
those rules and generate the
a llophone codes used by the
SP0256 chip.

The algorithm I d eve l
oped (ca lled Translator) is
written in 6502 assembly
code and occupies 2,1 86
bytes. 1f a 16K card is avail
able, then it resides in the
card at SDOOO. Otherwise it
resides at $7600. It is com
posed o f 37 su b ro u t ines.
each having a specific pur
pose. A cha rt showing the
subrout ines and the ir rela
tionships is shown in Fig. 2.
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The SPEAK rout ine takes
the allo phones and se nd s
them to the synthesize r via
the PRON O UNC rout ine .
SPEAK uses the value in lo
cation S340 to initia lize the
Y register as a counter to
keep track of the number of
a llophones sent . The X regis
ter is used as a pointer to the
various va lues in the a llo
phone buffe r.

The PRONOUNC routine
saves the allophone data in
the accum u lato r o n t he
stack while it checks the
lRQ line to see if the synthe
sizer is ready for the next al
lo p ho ne . It does this by
reading the value in bit 7 of
Peripheral Register B which.
as was mentioned earl ier, is
set up as a n input. If bit 7 is
a 0, then the synthesizer is
ready to receive data via Pe
riphe ra l Register B.

the "pulse on write" mode
w hi ch sends a negati ve
pulse out when data is writ
ten into port B. This signa ls
the synthesize r that the a l
lophone data is ready.

Note that the add resses
fo r the PIACRB (Co nt ro l
Register B) and PIADPRB
(Data Direction and Periph
e ra l Register B) registers a re
offset in lines 15 and 16 for
use in slot 3 of the Apple. If
you are using an assembler
which uses simila r nomen
clature, you cou ld change
the slot by changing the $30
to $xO, where x is the slot
number. If you are typing in
the hexadecima l va lues for
the program. you would
change the SBF in locations
S303 and 530D to S8F + SnO
where n is the slot num ber.
You would also change the
SBE in locations $308 and
S327 to S8E + SoO.

Thi s simpl e hardwarel
software combination forms
the basis of the speech syn
thesizer system I ca ll Cheap
Talker. The text-to-speech a l
gorithm and rules I will de
scribe next will use it to
produce unlimited speech
based on English words sent
to it.

14 73 for Radio Amateurs · January, 1986
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1-800-4-SATMAN

NEW 24 Page
Buyer's Guide
With Guaranteed
Lowest Prices

- Explains all about FREE 100
channel Satellile TV and how
10 shop for an earth slalion!

«Lists GUARANTI-:ED
I.OWEST PRICES. .. we will
not be undersold. save 30-50070
over local dealer prices!

- Tells how 10 easily and quickly
Install-Your-Own earth sta tion
and save $400 or more!

«Snows how to demonstrate and
sell earth sta tions from lour
horne and earn extra money!
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I Cily . .. . .. . . . .... ... I

I ZIP~~·~ I~~~·~~·~~· · · · · · I
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lANCEJOHNSON ENGIf\IEERlNG
p.G BOX 1363

KANSAS CITY, MISSOURI 64116

The finest CW kev er at any
price, the famo us

" Kansas City K..'Y<."r" boasts 1500 cbarectcrs of
rr>e'ffiOI'Y. 14 buffers and full programmability.
' 'fh<o Contl"Stl'n Choi«"

This 6502 miclOptOCl;$
sor <ksign has 3Z·K of
eprom and I6-K of ram.
Using simple user friend
ly p rogramm ing . Ih e
o wner Can au loma le
most mntest operations,
and much more.

();Impl.:te KC·I sptems begin at only 5219 .95

- ORDER OrR FACIORY DIRECT CAT,\UXi -

D·LAY-5

. GP-1 The "Ground I'I"ne One"
is a ten inch dUlIl>t't er, 24

point , cast aJumaloy. buss u"l.'d to a ttach the radials
01 any v~ antenna.

Enjoy the bo:ndits of a profeWona1 looking
ground sptem fot only $24.95 .

An easy to install <lelay
circuit. that works on th..

CDM1YGAIN HAM II. III, IV, and TA1L1WISfER
rotor 5}'5Iems.

This sptem mounts inside the oonlrol box and
ins<."rts a five second delay into the br-ake ciTcuit .
Only 52 1.95
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$595.00 each
$59.95 DTMF module

, '

,
•

Have you been trawling the bounding main for a new product? We have just
netted it-the TP-38 microprocessor controlled community repeater panel wh ich
provides the complete interface between the
repeater receiver and transmitter. Scuttle _ ~= ,-
individual lone ca rds. a ll 38 EIA standard ._.
CTCSS tones arc included as well as time and hit accumulato rs. programmable
timers. tone translat ion. and AC power supply at one low price of $595.00. The
TP-38 is packed like a can of sa rdines with features. as a matter of fact the only
addi tional option is a D'FMF module for $59.95. This module allows complete
offsitc remote control of a ll T P-38 functions. includ ing add ing new customers or
deleting poor paying ones, over the repealer receiver channel.

O ther features include CMOS circuitry for low power consumption. non-volatile
memory to retain programming ifpower loss occurs, immunity to falsing, pro
grammable security code and much more. The T P-38 is backed by our legendary
I year wa rranty and is shipped fresh da ily. Why not set passage for the abunda nt waters
of Communicat ions Specia lists and cast your nets for a T P-38 or other fine catch.

..

.__~ClJMMUNICATIONS SPECIAliSTS, INC.
~• .426 West Taft Averue • Orange. CA 92665-4296

,_ Local (7141998-3021 • FAX (714) 974-3420
_ Entire U5.A. 1-800-854-0547

,
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Fig. 2. Subroutine chart, translator text-to-soeecn algorithm.

l ~ j'lE:

; ME: ':EefCR L:at'.lIP tseu
; ~DR ~ tn tr ltn the ,~~ r fH 01 n e dtu gnolhd l ol bd In th t
l .bit.

; P~~Tu"IIO. R ~L ES

; . L." i ER RLUS

F .':~ lJ.ES:

; Rults for ~ r u n oun c i nq punct uolt ion I l f . S (i ol r lous Itnqth
poI,a u). o\RULE5:

When a ll the rules have
been tested and at least one
o f t hem pa ssed, tha t rul e
(the one having the highest
priority) is again loaded and
th e DE BUG rout in e is
ca lled . This routine, if the
control flag is on, will send
the text of the ru le to the

in t he inp u t wo rd st r in g
buffer), the next charac ter is
loaded and ana lyzed. If it is
the end of the word , the
SPEAK subroutine (d rive r
softw a re in list ing 1) is
c a lled t o se nd the allo
phones to the synthesizer.

Rules

Translator utilizes RULES
in order to translate a word
into its eq u ivalent a llo 
phones. These rules occupy
a total of 5,290 bytes. If a
16K card is used, then the
rules reside in the ca rd at
SEOCXJ; otherwise they are at

RULE FORMAT: A(B)C = 0

SPECIAL SYMBOLS USED IN SECTIONS A & C
(these represent c all s to sub rout ines to check for the follow
ing condit ions)

" One or more vowels (A,E,I,O,U,YJ
Used in sections A and C.

• One consonant (B,C,D,F,G,H,J,K,L,M,N,P,O,A,S,T,V,W,X.l)
Used in sect ions A and C.

Zero or more consonants (always passes)
Used In secti on s A and C.

One vo iced consonant (B,D,G,J,L,M,N,A,V,W,Z)
Used in section A only.

% Suffix (E,EA,ES,ED,ElY,ING)
Used in section Conly.

& Sibilant (C,G,J,S,X,Z,CH,SH)
Used in section A on ly.

@ Nonpal (leiters which modify the sound of long U)
(D,J ,L,N,A,S,T,Z,CH,SH,TH)
Used in section A only.

+ Front vowels (E.I,Y)
Used in sections A and C.

screen to show which one
has been found fo r the par
ticula r cha racter. If the rule
included any allophones in
sec tion D (some rules do not
ha ve a ny, ind ic ating t he
charac ter{s) in sec tion Bare
sil ent), they are converted to
hexad e c imal cod es and
loaded into the al lophone
buffer at ALOFON by the
subroutine APPEND. CC is
moved to the next testable
cha rac ter in the word st ri ng.

If it has not reached the
end of the word (i ndicated
by the presence of a $GO o r
a Sa D carriage re turn code

SJR ' : ,~ ; " ' EI' '
S7R ' tAl .EI '
S :~ ' tA l =AI '
51R "(AJ"I=n '
STR ' l oUl " ~R '
SlR ' l A ) =~f '
Ilff iii.

STR " i l ) :I .P ~ l B i l'

SIR " (81 =PAI &i 2IY ,
sa ' ( Ii ! ~A iII Ii 2'

'lfl uti

SIR ' ((I -SS 11 "
sa ' (CIIA' 5I! '
STR ' iW O' SH "
STR "(CIIE. -SH '
sn ' lCl ' =55 "
iIR "lClii =;= A;CH "
sn ' ( CU = P~JU2 '

sn ' ,( l ' PA;' t 2'
!+E I U I'

5RULES:

( lhJU S:

~n. r ~CRlI.ES

o\~~ _L-RiLES
~. U tAH

o\"~ i0!l.ES

.."~ O UUS

that, or if the rule did not
pass, ADVRP advances the
pointer whic h points to the
cu rrent ru le in the group to
the next rule . If zeros are
found, the end of the group
ha s been re a ched . Othe r
wi se the rul e is loaded a nd
tested .

5H ' (, J=PAS'
5TR ' (, I: f "J"
STR -m-ess
sa "l il "PAS'
sa ' 1: I=PAS'
STR " ' !"PA'"
SIR ' ( ' )=PAS'
~TR ' (- J=PA J'

fE l N"
1i,·".US:

~~ , ,, 1:)( ,.",~nCl"' I Ul btl' S

sn "I ' =/Z rR ~M '
sn ' . 11 ' •• ~l ~ _ l '

sn ' 12i · !T2UMZ'
sa ' (JJ' IH RR!tY ,
5TR ' 14 J=FF f F OR'
STR' (SI=FF FF Al VV '
SIR ' ( ~ J : SS 55 IHIHfA !r' ~ 55 "
STA ' HI .-sS EH EM VV IH lill I '
STR ' (I I=EY, AJIT2 '
SIR ' 1 9 1 =. ~ I AA olY ' WI'
110 UII

Table 1. Pronunciation rule examples. Table 2.
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Fig. 3. Translate flowchart.

sections Band C, and finally
those with only section B.

When the rule s a re ana
lyzed in the trans lator a lgo
rithm, each rule is te sted a nd
t he rul e with the largest
num ber of c rite ria in sec
tions A, B, and C combined
will be chosen to pronounce
the letterisl in section B. For
example, if one rule had two
symbols (criteria) in sect io n
A, one in section B, a nd two
in section C (total of five) it
would be given lower prior
ity tha n a rule with no sym
bols in section A, three in B,
and th ree in C. even though

•
$7FOO. These rules are ASCII
text strings and are broken
into 28 groups. There is a
lookup table used to locate
each o f the rul e g ro u p s .
There is a group for punctu a
tion marks, num bers, and
one fo r each of the 26 le tters
in the alphabet. Each of the
rules in the group is orga
nized according to the prior
ity of the rule. going f rom
the highest to the lowest . A
sam pl ing of these ru les is
shown in Table 1 to demon
st rate the fo rmat the rule s
take. Ea ch rule has the form :
A( BlC = 0 - whic h means
" The c ha ra c te r st ring B.
which has a le ft co nte xt A
and a right context C gets
the pronunciation D." B is a
let ter o r g rou p of letters
whic h must match exactly in
the source word . A a nd Care
either letters, strings of let
ters, or speci a l symbols. The
special symbols a re used to
call certain routines to test
the a ppropriate contexts fo r
whiche ver class of st rings
is needed . The s p e c ia l
symbo ls used are shown in
Table 2.

For example, a # means
that o ne or more vo we ls
must be in the sa me re lat ive
posit ion in the word as the
symbol is in the rule . If e ither
A o r C is not present, then
this ind icates that this sec
tion of the rule will a lways
pass. A space in section A in
dicates the beginning of the
word, and a space in C indi 
cate s the end of the word . D
names the a llo phone codes
used to pronounce the let
te r(s) in se c t io n B. The se
names a re later conve rted
into hexadecimal codes to
be se nt to the speech svnthe
srzer.

As sta ted a bove , the rules
in eac h group are o rga nized
into four subgroups accord
ing to their t rans lation prior
ity. Thi s p rio rity is dete r
mined by the contents of
sections A, B, and C. Rules
with criteria in sections A, B,
and C have the highest pr ior
ity. Rules with c riteria in sec
t ions A and B a nd no ne in C
come next , f oll o w e d by
those with c riteri a only in
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a rule such as the former has
a higher priority in the rule
grou p.

You m ight wonde r, why
no t just put the rule s in o rde r
of the number of total sym
bol s t hey have a nd e limi
nate some code? We ll, that
is certain ly another way of
doi ng it , and I believe it
would work just as well . In
the process of writing a nd
expe ri menti ng with th is a l
gorithm, the form er method
is the one I se ttled o n; it
would req uire a lot of rule
shuffling to convert to the
la t te r method. and the re

would be very little savings
in terms of execution time
and code space.

As with a ll of the com
puter projects atte mpted, I
have found that for as long
as I kept playing with them I
would keep changing them
and finding new ways to do
what 1was doing.W ith some
thing like thi s, I had to pick a
point where the project was
satisfacto ry and stick with it.
There is a lways room to im
prove . (Enoug h excuses!)

To summarize how the al
gorithm works and how the
rules are used, let's take the
word HOW a nd translate it
into allophones. I will use
the H rules reprodu ced be
lo w for reference . Noti ce
the STR before each rule .
This is a mnemonic for the
lISA™ a ssemb ler which
tell s it to count the number
of cha racters in the quotes
and store it in memory at the
current add ress followed by
the ASC Ir codes of the cha r
ac te rs.

HRULE S:

; RULE CROUP FOR LETTER H

STR '1Hj - H (H "

STR " (HAVj= HH1AE VV "

STR " (H EREI = H HlYR "

STR " (HOURI _ O W ER1 "
STR H(Hj# _ HH2"

STR "(HOW) _ HH20W "

STR " (HI = PAl "

HEX 0 0 0 0 ; END O F RULE

CROUP

The first c haracte r in the
word is H, so the rule group
se lected is the H rule group.
Each rule is located and bro
ke n into its component sec
tions (A,B,C. and D ) and
each section is put into its
own buffer. The first rule se
lected is " (H) = EH CH '',
Section B will pass because
the H in the parentheses
matc hes the H from the
word. The A section passes
because the H in HOW is the
first c ha racte r. The C section
does not pass because the
" H" is not the last character.
Therefore the rule is not a
match .

The next rule is loaded. It
is " (HAV): HH1 AE VV ",
This t ime section B does not
matc h becau se the three

,
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RM·16 M,eroproc . 9 m
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251 9A supply
525/1.8 h!l Argosy Kew r
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574 tenlury121 digital
276 Cihbra lOf
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IC-22S 2m FM Xcvr 99c
IC·25A 2m FM led t ED 19911
IC-25A 2m Fill gin LED 219c
IC·271H/ont ps 2m Xcvr 699 m
lC-280 2m FM Xcwr 129c
IC·45A 440 FM Xcwr 1 9 9 ~

IC -47A 440 fM ~c ~r 329 m
IC·45IA 440·450 Xevr 469 m
IC -47I A 430 Xm 559m
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399 m KE/IIWOOD
499 wic TS·120S XCVI 1349 m
~9 f TS-130S Xcvr 399 ml
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249f
459 m

1249w
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"$TIIO/ll
RS- 12A 9A tIS
CLI FFORD
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15S-3B Ham Rcvr
32S·3 Transmitter
30L-l Li nea r
3128-4 Sta\lO!1 control
Ili WM·2 Xcvr
516f-ZO AC supply

"Not sold separately
KYiM-3lIO g'l552I'l*Me!/ 1895v
marslwarcllAlI¢* 4184
DAIWA
CNW-518 Ani tuner Sl89 mw
CNA· JOOI AutH nttuner 199 1ll(v
DENTRO N
160·IOAT AnI tuner
MLT-2500 Ani tuner
Chp perton t t inear
DRAKE
R-4A Ham Rcvr
R-4B Ham Revl
R-4C Ham Rcvl
MS-4" Spea jer

"Nol sold separalely
4N8 Blan ker
ft -2~ 2~ Hz hlter
FU500 15 KHz Inte r
SC·2 2m rev conv
SC-6 6m rev ccnv
CPS·I Conv ps
scc.t YHF uhb
ce·1 Conv console
TC·6 6m Im,l conw
R-1Inb/au l/ 4 1,llers
T-4 X T,ansmltler
T-4XB Tr~ nsmltlel

T·OC Iransrmtter
TR -4 ~e~1

TR·4C Xc~r

TR-4CW/RIT ~cvr

AC·3· AC su pply
AC -4" AC supply

"Not sold separately
TR -5 Xcvr
TR·5/5OO Hz biter
TR-1 Xc~r

TR·7I5OO/1.8 biters
JR·7IJ1b/auVmt~ NB

TR-1INB/ SOO/I _8/4
TR·7/N B/ 5OO/I _8/ 6
TR-7/!a nl aux/ 500/I ,8 /6
PS·7· Power supply

"Not sold separalely
f>S·15 Power supply
MS·7 Spea keo-
SI'-J5 Speech Plot
MN- 2700 21<. PEP tuner
550 Rev only ttrmonal
9000E Ielmon~1

729SRD Dtsk mil:
1525EM TTP mlC
" 0
Alpha 76A Lmur
ELE CTRA BEARCAT
BC· IOO Pocket scanner $I.9 m

location local Phone
m = Milwa ukee. WI 53216; 4828 W. Fond du Lac Ave (414) 442-4200
w = Wickliffe. OH 44092; 28940 Euclid Ave (216) 585·7388
f = Orla nd o. FL 32803; 621 Commonwea lth Ave (305)894·3238
c = Clearwater. FL 33515; 1898 DrewStreet. (813146 1-4267
v = Las Vegas. NV 89 106; 1072 N. Rancho Drive (702) 647·3 11 4
e = Chicago. Il Erickson Communications (Associa te) (3 12) 631·5 181

Nationwide
1·800·558·0411
1·800·321 ·3594
1·800·327·191 7

].800634·6227

In·State
1·800·242·5195
1·800·362·0290
1.800-432.9424 L:::::~=::'"

~ ~ VISA·
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Note; This document is avail
able for $13.00 from the Sales
Department, National 'tecnnr
cal Informat ion Service, 5285
Port Royal Rd., Springf ield VA
22161 . It should be ordered as
item AD-A021929. The pri ce
includes sh ipp ing . (Price and
terms may change without no
ttce.)

long to publish in a maga
zine article ! If you wish to
ha ve the sou rc e co de for
everything described here, I
will send it by ma il for $25.00
($26 .50 for Ca li f o rni ans .
$30.00 for those outside of
the US)

I will send you a DOS 3.3
disk which w ill include (1)
object code for the driver
and translator programs and
the ru les for use with sys
tems with o r without a 16K
card (the disk automatically
loads the appropriate code);
(2) so u rc e cod e for t he
above sof twa re in USA as
sembler format; {3J source
text for the same in DOS 3.3
text files for conversion to
other assemblers; (4) a small
artif ic ial intell igence/speech
synt hesis demo nstrat ion
program in Basic, and (5) a
small Basic program for test
ing the pronunciation capa
bilities of the translator.

If you do not own an Ap
ple computer and wou ld
like just a source li sting of
the programs on paper, I can
send that to you for $1 5.00
($15.90 f or Ca li fo rni ans,
$20.00 for those ou t of the
country).

I hope thi sproject w ill pro
vide some useful ideas and
enjoyment for you . Keep
talkin'! .

Final Comments

This project took me con
siderably more time and ef 
fort to produce than did the
first Cheap-Talker project,
but the reward s were
greater. I t is fascinating to
be able to allow any pro
gram to generate under
standable speech without
having to maintain a high
overhead in terms of mem
ory. I think thi s project is
more usable in diverse appl i
cat ions than the dictionary
version described in my first
artic le.

As I stated before. there
are many ways to Improve
this project, but I hope 1
have been able to give ideas
which will kindle the experi
menter's spirit in you. Please
drop me a note and let me
know what you 're up to, and
if I can answer any questions
not covered here (I 'm sure
there a re some), l et me
know.

The programs described in
this article are not listed
here, of cou rse, since t he
combined lengths of the al
gor ithm and rules were
pushing 8K bytes of mem
ory. That's about 2200 lines
o f assem b ly li st ing, o r 70
pages, which is a li ttle too

Thi s makes it easier for the
Translator program to f ind
and convert them into their
hexadecimal codes.

The next thing is to ad
van ce the pointer (w hich
point s to the ch aracter
which is being tested) to the
next testable character. In
this case, it skips over the 0
and the W because their pro
nunciations were included
in the translation of the H,
since they were all in sect ion
B. The pointer would there
fore move to the next char
acter past the W. But since
there are none, the transla
tion is comp lete and the al
lophone codes are sent to
the synthesizer. (If the word
had been HOWDY, the rule
group f or 0 w ould have
been located and the pro
cess repeated f or all the
rules in that group, and then
the Y group. if necessary.)

....$149

.... , _ <:otp, """' .ZOO!. tn<,;
~/"'•• c.,ItIO ~_ l CPU · I ZIlDOS~.

!""""",,, "'" T_ D05~, _. ro:>o, If><

• Rf:od /""ltc / Iorrnol doZUlS oIl1oppy
Iormoto ( lIlM K.oos, AA\'PllO,~
MQfl:JlOW" ,)

•~ wotem wo«>mo:l8locn
• (lpaMa'~ MEN.! 0I>d

.~

• 'Ioonc (odo

• b boOOS·""'"• lOoo .... ,.or1..

• SCSIJlIUI5~_erVO- -• lDC<Il Nea~
• SlD Ill> Adopl,...

• ~ Mliz uoo. Cpu,~ IlM\ l 6(l,A, CT(,
<4-321( E!'IlOM

• ""../""CrO~ C_OIk1
( 1-4 0n'¥eI, ~/tlouble Dmsoty,
1-.2-., 010/80 Ir_ l

• ll ltS2l2C 5cnIl _ (1!>-9600 -.:l "
7!>-38, __~ 1 ee..."'.... PrrIIl>'~

._~ .3IotJ(.ol.7~

_\2-«. ,()5,II,/ On _ _1~~,...

• 0rIy 5 15> J 1h'cl'lIl$. """'"'~ 10
eS-l / C' _ _

• (00, ... eR::luclot<l

• ~CPIM!U OPO'oons""",""_u..,

COMPUTE~S INCORPORATE D

Little Board™
The World's Least Expensive CP/M Engine

CP/M 2.2
INCLUDED

~o

~'--

characte rs in the parenthe- perfectly matches the three
ses do not match the three characters starting with H in
characters starting with H in HOW, Sect ion A has no en
the word HOW. terie and therefore passes as

The next rule is loaded: does sec t io n C. Thi s ru le
" (HERE) = HH1YR ' ', Again, passes and the priority (3) is
sect ion B does not match. compa red to t he c u r rent

The next rule is the same highest (2). Since it is higher,
way, but the next rule , the address for thi s ru le and
" (H)# = HH2 " , seem s to its priority replace the pre-
have a chance. Sect ion B eer- viousmaximums.
ta inly matches. Section A The final rule, " (H) = PA1",
also matches by default be- also passes, but its priority is
cause there is no cr iteria to less than the current maxi-
bemet-anything may be in mum of 3 so it is ignored.
front of the H for this rule to When the zeros are read in,
pass. Section C has a # in it that indicates the end of the
which means that one or ru le group ha s been
more vowel s must fol low reached.
the H in HOW in order for With all of the rul es in
the sect ion to pass. Thi s it the H grou p havin g been
certainly does because there te sted . th e rul e c hose n
is one 0 fo llowing the H. for tran sl ation is th e
The rule passes. and the ad- " (HO W) = HH2AW " ru le.
dress and priority of the rule Therefore, those two allo-
(2) are held for future refer- phones are converted into
ence. Remember that the their respective hexedeci -
pr iority given to a rule is the ma l co d es and added t o
tota l number of symbols in those (if any) in the buffer
sect ions A. B, and C. which holds the codes to be

And now the next rule, sent to the synthesizer. No
" ( HO W ) = H H 2AW ", i s tice that all of the allophone
loaded for test ing. Section B names (HH2, AW ) have ex-
has H, 0 , and W in it wh ich actlv 3 characters in them.
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I 1 C-Ii-I V!I;-lf}
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s.- lng 19 'IS
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(IX 1001 K,I 24 ""
Ma" .. log 11lI"1 2895

PACKAGES
MIC' OiOQ .1.111 · I Voc ' lOIC -M 119 95
AfA t Pl C-£,4 ... l~ Am"" 22"l ""
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Vot -20 . C-6( AIl(llo CAn
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30_ ' 0 ....Iers 11 95 25 95
15_s 1995 3695
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39'S 11110J 7 tit 1O-1S-2Om CAll
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Orat< H,-G4M IfWttl II ,-G.II ."WO"" .J
H~ Gill" ,,,rev ger 1'00 5MI/>I"q OIl ill!

ANTENNAS

MOSLEY
Cll3 3-~ Inll;lf\d IlNm
U -l33· t<_1 lQ-l~2Om

"'0 37 1-,"_ 1 H)-1S-2Om
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SIan Gjbjljsc.o W1 GV14

PO Box 144524
Coral Gables fl 33114-4524

Try an Inverted-Psi Wire
Get the OX edge on 80m with a

radiation angle that's almost too low!

•

• Not authorized lor use as of t ime 0 1 this writing.

Table 1. Maximum capacitance-hat radius for a nte nnas ac
cording frequency, assuming 0.1 wavelengths as the larges t
to lerable.

22 rs tor Radio Amateurs . January, 1986

Fig. 1. Schema ric ilfust ra rion of the inverted-psi design for
80 meters.

C a pac ita nce hats ha ve
always appea led to me ,

especial ly with vert ica l an
ter mas. I don 't think we take
enoug h advanta ge of these
devices and this is pa rticu
larl y tru e at the lowe r-fre
quency bands suc h as 1B
MHz a nd 35 MH z.

Some commercia lly-man
ufactu red ve rtica l antennas
have capacitance hats, usu
ally with a radiu s of less than
1 foot. Th is is much too
sma ll to have any effect ex
ce pt perhaps at 21 and 28
MH z. A capacitance hat can
ac tua lly be qu ite la rge with
out producing a ny detrime n
t al e ffe c t on the perfor
mance of an a ntenna; a 0 .1 
wave length radi us is quite
practica l.

This article desc ribes the
theory of operation of an a n
tenna that I call the " in
verted psi" because of its
physical shape. The antenna

Frequency (MHz)
1.8 (band edge)
2.0 (band edge)
3.5 (band edge)
4.0 (band edge)
7.0 (band edge)
7.3 (band edge)

10.125 (band center)
14.0 (band edge)
14.35 (band edge)
18.118 (band center) '
21.225 (band center)
24.94 (band center)
28.85 (band center)

uses a load ing inductor a nd
a large capac ita nce hat to
provide low-an gle radia tion
fo r OX on (in th is case) the
8o-meter band, The a nte nna
is just 16fee t high, but it per
fo rms a lmost as well as a
f ul l-s ized quarter-w a ve
length vert ica l.

Capacitive Loading

A ca pacita nce hat at the
end of a ny a ntenna will re
duce the impedance at the
end , raising it a t the center.
The la rge r the capac ita nce
hat, the more pro nou nced
this e ffec t will be . If the ca
pacitance hat is made too
la rge , the c urrent in the ra
dia t ing po rtion of th e an
tenna will d rop too much
and the low-a ngle rad iat io n
(in the case of a vertical a n
tenna) will be impai red , But
this does not ha ppen to a ny
significa nt extent unti l the
rad ius of the capacitance

Radius (Feet)
52.0
46.8
26.7
23.4
13.4
12.8
9.24
6.69
6.52
5.17
4.41
3.75
3.24

hat exceeds 0 .1 e lec t rica l
wavelengths . At 3_5 M Hz ,
thi s rad ius is more than 26
feet !

In general , the maximum
al lowable radi us of a capac
itance hat, designated by r
a nd denoted in feet, is equal
to 93.6ff , where f is the fre
quency in megahertz. Table
1 shows the maximu m al
lowable radius of a capaci
ta nce h a t fo r v a rious
amateur ba nd s fro m 1 .8
through 29.7 MHz, assuming
we can get away with 0 .1
wavelengths.

You will no tice, no doubt,
that no comme rc iall y-made
antennas have ca pac itance
hats thi s large .

W hy use a capac ita nce
hat with a vertica l antenna?
Because it great ly increases
the effective height and im
proves the performance ac
cording ly . This is not just
theoretical spec ulat ion; it is
a practica l, useful fac t. The
performa nce of the inverted
psi justif ies th is sta tement.

Because of geographica l

limitations I was able to use
on ly two wires as the capac
itance hat for my 8O-meter
ve rt ic a l antenna . Idea lly I
would have e mployed four
radia l e le ments, but the a n
tenna had to be put a long
the edge of a doc k to take
adva ntage of a sa lt-wa t e r
ground pla ne . (If I had put
any wires out into the water
and the authorities had no
ti ced , there would have
been serious repercussfons.)

Fig. 1 is a sche matic illus
tration of the 8O-meter in
verted psi that I constructed.
The ve rtica l element is a lit
tle less than 16 feet high. The
tw o capac ita nce-ha t wires
are about 22 fee t long; this
makes the a ntenna reso nant
at about 3,600 MHz.

The antenna is al so reso
nant as a quarter-wave ra
diatorat14MHz. The height
of the verti cal radiator was
not chosen by accident. I
like both 20 a nd 80 meters.

Antennas of this type can
a lso be designed for 40 or
160 me ters. Some years ago
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It occ u r re d t o m e t hat I
cou ld use a toroida l load ing
coil. I obtained a Palo ma r
Engineers T·200-2 p o w
dered-i ron toro id core and
wound 38 turns of heavy, in
sula ted wire on it. obtaining
a n ind uctan ce of 1 7 uH .
(This val ue wa s determ in ed
by ex pe rime nt , b ut I wi ll
spa re yo u the deta ils of the
painfu l story: " Put it up, take
it down, cut a few turns off,
put it up, take it down. . ."l

Being sure that the toroi-

Pho to B. This is the base assembly used at
W 1GVi4 .

worked very well simply be
cause of the sa lt water. If
you don't have access to a
sa lt-wate r ground, however,
I wou ld re commend that
you install as many radials
as possible, mak ing them a ll
as lana as possib le.

Constr uction of the
Top loading Appara tus

I used a loading coil at the
to p of the antenna in con
junct io n with t he two 22
foot capacitance-ha t wires.

Fig. 3. Grounding scheme used a t W 1GV!4 . The salt water
pro ved to be an excellent ground plane.
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Phoro A. Top coil assembly for the in verted
pSI.

du ctivltv many times th at of
even the best ea rth.

I used two 3D-foot lengths
o f tinned ground braid im
mersed in the sa lt water and
run n ing o utwa rd fro m the
antenna base in opposite di
rections (Fig. 3). The tinned
braid wou ld not ccut'Ode as
qu ick ly as pilin copper, I fia
ured, This proved to be true.
The braid was about 1 cm in
w idth , and th is pro vided
good contact with the sa lt
water. A massive radial svs
tem was not used and, as it
turned ou t , the ant enna

'-- ~OA£)<~ ~ COIC
L _ .- -1 "uv "" 'On ..Of

8E USEOI

Fig. 2. Ideally, a capacitance
hat wo uld take the form of a
solid metal d isk at the top of
a quarter-wave radiator.

I buil t a 10-foot version of
th is antenna fo r 40 meters
a nd it worked ve ry we ll,
even with a margina l ground
system. ( I do not have the
real estate to put up a 160
mete r inverted psi e- ve t.l

Idea lly, a capaci tance hat
wo uld take the form of a
solid metal di sk at the top of
a vertica l rad iator (Fig. 2). If
the height of the vertica l ra
diator Is h fee t and radius of
the d isk is r feet, then the ef
fective he ight, h- . in feet, is
approximately h + 2r.

That is the idea l case . The
inverted psi is a little less
than idea l, but the two 22
foot top-hat wires obviously
increase the effective height
by at lea s t 22 feet . Mo re
probably (I did n't have an
impedance bridge to p re
c ise ly figure it out ), t he
effec tive height is inc reased
by about 1.5 x 22, or 33
feet. Along with the 1b-foot
radia tor. that would result in
an effect ive height of 16 +
33, or 49 feet. Almost a full
size q ua rter-wave ve rtica l
antenna!

The above is a little bit
specu la tive. The real test of
an antenna is not done on
paper. but by putting it on
t he a ir and se e ing how it
wo rks.

I built the antenn a in a
cou p le o f hou rs o ne e ve
ning, had supper, fe ll as leep,
woke up a t 6:00 in the morn
ing, turned on my receiver,
a nd heard a Zl o n 3. 50 7
MHz . Promising.

Gro undi ng

A good ground system is
esse n ti a l fo r the perfor
mance o f a ny %-wa ve an
tenna . An ex te nsive rad ia l
system sho uld be used. Ide
a lly, th is would cons ist of a
meta l plat e having a rad ius
of a t le a s t a n e le ct r ic al
q uarter wavelength and ei
ther bu ried jus t beneath o r
laid on top of the ground . I
wa s fo rtunate enough to live
in a place where this kind of
" super grou nd " was almost
prov ided to me by na ture: I
was staying in an oceanfron t
home. Salt water has con-



band since it is a n indu c
t ivel y-l oa ded a ntenna and is
physica lly s ho rte ne d. Be
sides, the BO-meter band is,
in terms of percentage, the
widest of ou r high-fre
quen cy bands, and even a
full -sized a ntenna won't di s
p laya low sta ndi ng-wa ve ra
tio (sw r) over th e whole
range of frequencies.

The inverted psi. give n a
good ground plane. shou ld
have a 2:1 sw r bandwidth o f
1 50 to 250 kHz . Table 2
shows measured swr va lues
at W1 GV/4, using RG-58/U
coa x ia l-c a ble (5 2-O h m)
feed line . The c e n te r fre 
quency was chosen by trim
ming the two top-hat wires a
few inches a t a time. Natu
rally, I sta rted out by trim
m ing off way too mu ch wire
and had to sp lice so me back
on (M u rphy 3 4 4 :2 4- 26) .
Note : It is not imperative
that the two top-hat wires be
exactly the sam e length. A
sm a ll di ff ere nc e w ill not
have a ny effect on a ntenna
pe rformance .

The top-hat wires can be
brought down at any a ngle
g reate r than abo ut 45 de
grees w ith re spect to the ver
tical rad iator. At W1 GV/4,
the a ngle was a bou t 60 de
gree s. You ca n run them out
hori zont a ll y if you wish, but
don't bring the m down at
a ny angle sharper than that
at which the e nds of the top
hat wires nearly touch the
ground-that's about 45 de
grees -and do not electri
cally co nne ct the ends o f
the wires to a nything metal
lic! The sw r c u rve a s welt a s
the center frequency of the
antenna will depend t o
so me extent on the angle at
which the wires a re brought
down. The bandwidth will
al so be affected somewha t
The larger the angl e ( t he
more nearly horizontal the
wires), the greater the band
w idth.

The information in Table
2 was obtained at W1 CV/4
with an intended ce nte r fre
quen cy of 3 .6 0 0 MH z .
roughly in the middle o f the
CW/RT TY/AMTOR band .

of tu b ing was a ttached to
o ne o f the posts o f the dock
a nd re sted o n the bottom of
t he ca na l in fron t of the
house . Photo B sho ws the
base mount including the
coaxial feedli ne .

Fig . 4 shows sc hemat i
ca lly how the base mount
was put together. The con
duit could be d rive n into the
ground, attached to a fence
post, or anchored down in
any other rea sonable way.
The main consideration is
that the base of the antenna
be reasonably close to the
ground -within a few feet,
at most , of the radial syste m
or other ground plane,

Mechanical s t re ngt h is
also important with the base
mount. I used stee l conduit
(not alumin um tubing) fo r
this anten na because I
co uld n't find a ny a luminum
tub ing at lo c a l ha rd wa re
sto res. This proved to be a
good thi ng, however, since
t he Flo ri da Ke ys ca n ge t
q u ite w indy (55 knots is not
unusual) a nd I was not a b le
to guy this anten na because
of its location. The a ntenna
withstood 55-knot w ind s
without inc ident. For ext ra
st re ngth, you m ight wan t to
g uy the antenn a fro m th e
top with two pie ce s of twine
o r nyl o n cord in add ition to
the two to p-hat w ires. A we ll
guyed an tenna of this kind
wo uld pro babl y w ithstand
h urri c ane -forc e w ind s, u n
le ss st ruck by a fall ing t ree
branch or other windblown
object.

Ba se-mo unt capacitance
is no t e specia lly important
since the feedpoi nt imped
ance of this antenna is rela
tively low. Several inc hes of
overlap can be tolerated . It
is im porta nt o nly that water
be kept o ut o f the antenna.
This is e nsu red by plugging
up the top of the vertical ele
ment with a c o rk, rubber
st o p pe r, pl asti c tape , or
so me other waterproof su b
stance .

Tun ing

Thi s a ntenna w ill not
fu nction over the enti re BOrn

Sw,
2.0
1.8
1.7
1.5
1.4
1.4
1.5
1.s
1.'
2.1
2.3

Frequency (MHz)
3.500
3.525
3.550
3.575
3.600
3.625
3.650
3.675
3.700
3.725
3.750

Table 2. Measured swr val
ues for the 80-meter in 
verted psi at Wl CV/4 .
Center frequency was ap
proximately 3.600 MHz.

notice from the photo that I
also wrapped the toroidal in
ductor with tape. Th is isn't
rea lly necessa ry. I guess I
have a certain fondness fo r
black plastic ta pe.)

The toroida l ind ucto r
might not handle the ma xi
mum le ga l power lim it. I
don 't kn o w ho w much
power it wil [ ta ke , al though I
am re aso na bly sure it will
work with severa l hund red
Watts . I tested th is an te nna
(and use d it fo r gene ra l op
e ration) with o n ly 20 Watts
of rf output. Anothe r of my
lo ve s is QRP. (D o I he ar
someone saying 20 Watts is
Q RQI)

,,~

('( CU·'lOGl
MUO " AST , _
HOSE CL A...

OA O'U(lfI
'(CTI(I" ,
012··00

' " L(JOG

CllIOllIIor •
tlI"V(N INTOu.n. (lfI
OTME· .lSf
"'(llJNT ( O

- CO" ·

Fig. 4. Diagram of antenna
const ruc t ion, incl uding
base assembly. The center
cond uctor of the feedJine is
connected to the bottom of
the 10' section of y." con
duit. The coax braid is con
nec ted to the top o f th e
lower 'h <o.d. section. Co nst ruct ion

The pa rts li st sho ws what
wa s nee ded for th e con

da l coil was la rge e nough to st ruction o f the inve rted psi
f it a round the vert ica l redia- for 20 a nd 8 0 meter s at
tor sect io n (which was 'h " W1GV/4 , I won' t go into a
o.d.I I p laced it there a nd se- lo t o f detail regardi ng the
cured it with e lectrica l ta pe const ruction since you can
(Pho to A). The two 22·foot probably figu re o ut how to
capa citan ce-hat w ire s, put up a 'le-foot ve rtica l.
made from u ninsu lated The im porta nt considers 
AWG no. 22 t inned copper non is the ba se mou nt : It
wire, were so lde red to o ne must provide good ins u la.
end of the coil. The other tion a long with mechanical
end was wrapped with elec- st re ngth.
tncal tape and sec u red to I did not happen to have a
the verti cal radiator with a ready-made base mount, so
hose clamp. I was forced to construct a

It is important that the home-brew one. The lower
coi l be kept in pl ace a nd pre- section of st e e l conduit,
ve n te d fr om s lid ing down measuring r. of an inch in di
the radiating el ement. The ameter. was slipped over a
hose clamp would be ade- 'h- inc h sec t io n of conduit
quate for th is (see Photo A), which had been wrapped
but I put a little e xt ra tape w ith so m e plastic tape to
around the ve rt ica l radiator provide insulation as well as
for good measure . (Yo u will a t ight fit. The 'h-inch sec t io n
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Parts List

2 Steel conduit or aluminum tubing, Y.r . o.o., 10 It. long -
1 Steel condui t or aluminum tubing, %. c.c., 10 f t. long
1 Toroid core, powdered-iron, Palomar Engineers T-200-2 or

equivalent, wound for 17-uH induc tance
2 zz-toot lengths of wire, type no t critical, AWG no. 22 to 18
2 Insulators for ends o f top-hat wires

10 Hose clamps (you can never have too many o f these), t - di-
ameter.

1 Roll of elec trical tape
1 Base-mount apparatus, cons tructed to your own taste
1 Cork for top of antenna
1 Length of coaxial cable, 5O-0hm preferred
1 Roll of strong twine or nylon cord for securing top-hat wires
1 l ong ro ll of wire tor radial system (if ground mount used)
1 Ground rod (if earth ground used)
1 Roll of heavy ground braid (if san-water ground used)
1 Standard tool ki t

' One of which is cut to 6-foot length

Don't expect your sw r curve
to be identical with that in
the table even if you happen
to choose the same center
frequency. But if you get re
sul ts that are drama tically
d ifferent , say, a m inim um
swr of 4:1 or a bandwidth of
only 20 kHz, then something
is wrong and you should re
check your instal lation.

Performance

After the tuning and swr
checki ng p hase, it was fi
nally t ime to start operating
with the inverted psi. As I
said, I d id some casual l is
tening at first and heard a Zl
near the bottom of the band .
I hadn't ever heard a Zl on
80 meters before, although I
must confess I hadn't ever
tried that hard for OX on thi s
band. I tried to call him with
my 2o-Watt output, but to
my dismay I not iced that I
had neglected to plug m y
keyboard into the t ransmit
ter (M urphy 345:7-8). By the
t ime I had yanked the t rans
m itte r off t he shel f a nd

plugged the keyboard in, the
Zl wa s gone(Murphy 345:9).
But othe r oppo rtunitie s
wou ld come up.

Several fairly distant sta
tion s we re wo rked wit h
good reports. A VE1 gave me
a 589, he was in a d irect ion
alm os t o p pos ite t he sal t
water ground plane. Nurner
ous st ateside and V E sta
t ions w ere contac ted with

ease, and they gave me re
por ts tha t . in most cases,
were as good as or better
than those I gave them.(I ad
mit to being stingy: " Good
signa ls " are, I t hink , 56,
right?)

I d id not run more than 20
Watts of rf output at any
ti m e w h i l e us ing thi s a n
tenna. For one th ing, I had
modified my transmitter so

that I could n't even if I was
tempted; seco ndly, as I've
said, I like QRP. And there is
another thing. I have a terri
ble fear of potential TVI/RFI
victims who swear a lot and
who own guns.

The antenna w ork ed
quite well on 20 meters, not
to my surprise since it is a
full -sized quarter-wave ra
diator there. If you plan to
use this antenna on 14 MHz,
you should put the base
mount a s clo se to the
groun d plane as you can
manage. In my case, it was 3
to 5 fee t above the leve l of
the sa lt water (de pending on
the t ide), and hence the swr
was rather high -the reso
nant f requency being below
the bottom of the band and,
moreover, the swr varied as
the tide went in and out .
St i ll, worldwide OX was no
p roble m . The ante nna
would n o dou b t h a v e
worked ev en better at 14
M Hz if I had made it a l ittle
shorter to compensate for
the elevation of the base.•

."'\ 26th Annual

;j
"ROPICAl HAMBOREE ..

FEBRUARY 8·9, 1986 ' .. .

~ EDWARDS BUILDING, ARNOLD BUILDING AND COLISEUM

DADE COUNTY YOUTH FAIR GROUNDS
TAMIAMI PARK, MIAMI, FLORIDA

• FREE PARKING 15,000 VEHICLES • 300 RV SPACES WITH FULL HOOKUPS
• 1000 INDOOR SWAP TABLES W/POWER • 200 COMMERCIAL EXHIBIT BOOTHS
• AMATEUR RADIO & ARRL PROGRAMS • DX FORUM & DINNER
• LICENSE EXAMS • PACKET RADIO DEMONSTRATION
• QCWA HOSPITALITY CORNER • RCA FL. SECTION LUNCHEON
• CONSUMER ELECTRONIC DISPLAYS • COMPUTERS AND SOFTWARE
• SATELLITE DISH GARDEN • 2 DAYS OF PROGRAMS FOR NON-HAMS
• HAMBOREE DEALER SPECIALS • TRAFFIC HANDLERS BREAKFAST

Registrat io n: $5.00 Advance ... $6.00 Door (Valid Both Days)
Swap Table s, 2 Days: $16.00 Each, Includes Power, Plus Registrat ion Ticket

RV Parking: $10.00 Per Day, Includes water. Power, & San itary Hoo k-ups
Hote l Reservatio n Cards for Special Rates Avattable . Dec . 1st

(Advance Price Deadline on Registrat ion Tickets, January 20th)

MAKE CHECKS PAYABLE TO, DADE RADIO CLUB. INC.. P.O, BOX 350045, MIAMI. FL33135

4 PAGE BROCHURE AVAILABLE - DEC. 1st.

Exhibit Booth Informa tion: Evelyn D. Gauzens, W4WYR. Chairman Telephone:
2780 N.W. 3 Street, Miami, Fl331 25 305-642-41 39
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I:£ASTRON
16tt:, CORPORATION

2852 Walnut Ave., Unit E
Tustin, CA 92680
(114) 832·7770

ConodIOO Distributor
Eos tcom IndustriM, Ltd.
4511 O1esswood Dr.
Do.n,,,ie.., Ontario, Conoda MJJ 2V6
{4161 638·199S

PERFORMANCE SPECIACAnoNS
• INPUT VOlTAGE: 105 ·125 VAC
• OUTPUT VOlTAGE: 138 VOC ± 0.05 ds

(IntemaJy AdlUslable: 11 -15 VOC)
• RiPPlE: less man 5mv peak to peak (full ceo

& low line)

INSI DE VIEW - RS-l2A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUAUTY • RUGGED. REUABLE.

RS and VS SElIIES
SPECIAL F£ATURES
• SOLID STATE ELECTRONiCAllYREGULATED
• fOl.D.BACK CURRENT LIMITING Pra:ects Power Supply

trcm excessMl curren1 & <:tlIlOOuWS ShOrted output
• CAavVBAR OVERVOlTAGE PROTECTION on an Models

except RS-4A.
• MAINTAIN REGULATION & l QIN RIPPLE al low line

"'"'V"""• HEAVY DUTY HEATSINK . CHASSIS MOUNT FUSE
• THREECONDUCTORf'(l'MR CORD
• ONEYEAR WARRANTY . MADE INU,S.A.
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Selcal and State Machines
WA 7NBF takes the mystery out o f thispowerful technique

w ith a hands-on selective-ca ll ing project.

cha tter hour afte r hour. Sel
cal will give me the quiet I
want without missing calls.

Here's how it works: The
receiving station has its au·
die output interrupted by a
circuit which must sense a
unique sequence of touch
tones sent from the transmit
ter before it reconnects the
aud io to the loudspeaker.
Whoever is ca ll ing at the
transmitter must se nd th is
code before making a voice
ca ll. The specific circuit that
senses these tones is ca lled a
dual-tone multiple-f re 
q uen cv decode r (DTMF).
("DTMF" is the more techni
cal definition of the touch
tone signals .)

The integrated ci rcuit s
that do this task are very
popu lar in the telephony
business; they are the same
c irc u its used to se nse th e
dialing of your modern tele-
phone. DTMF was cleverly
des igned so that it mini 
mizes the chance of voice
operat ion " tripping" the cir
cuit. It work s on the pnnci
p ie of se nd in g two ve ry
precise audio tones over the
circuit at the same t ime. The
specifications of these tones
are held to tight tolerances.

pad . One that has been of
great interest to me is what
is commonly referred to as
Selcal (se lec tive ca lli ng). We
have several repeaters in Or
egon (w h i c h are o n high
mountains) with wide cover
age and high traffic . [ fre
quently like to listen to these
repeate rs for ca lls coming
my way, but don 't like a ll the

any, you ' ll more than likely
choose to have the touch
tone' pad as part of the
equipment. Most of us think
of the pad as an important
part of the two-meter envi
ronment because of the fre
quent avai lab ility of
autopatch.

However, there are many
other uses for the touchtone

Neil A. Rob in WA7NBF
11 Canter Lane
Sherwood OR 97140

. ~v T Ol p~

• ...
... .~ l

I'i ' ." " ... "" ' TE L I ~ .) !>8 " ' TEL
,~

•• .. .....
l>£COOE ~ ..

"LrE~ " ' U S O

' 2 ' ~ • .. ru"
0

"ECElvE
,

TAUO ,O ,. .,.
"', " •"10 ' I', 14

• .. ., "0' '000'"
p'" ~n ,..

• •
' N .'~ ),'0, .. , , ,.

'N4'~, , ..
H 'S

.fuel' 0 ..~ "
.~. • ,

'L. • 2..1_ )n, , • •
• " , 0 • ~.

4 LL "UoSl0"5 " . _ , , ... 74CS'~ • "" ,.' J:• .. • ,
• 0

.--" ~ -.' , .~

'0 •.,) ! v .. I'J, (1 .. ",N"", .,.
•

) : :- .., 10, 20......,.
1 '0.'

R[GULATOR
"e710' I 'Ov DC

,J,
., ••• "
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28 73 for Radio Amateurs . January, 1986

The ma jority of ham s
have been exposed to

t he popular V HF/U HF FM
equi pment on the ma rket to
day. If you 've pu rc ha sed



Selcal Securily

To make a Selcal system
secure, it is a good idea to
h ave a lon g seq ue nce o f
cha rac te rs to enable you r
system. I use a series of fou r
which gives a unique pattern
that wou ld occur randomly

per bl v. Seve ra l vendo rs
have the m on the market.
The one used here is a set of
two c hi ps, Mitel MT8865
and MTBB60. The first is a
DTMF filte r and the second
is the act ual decoder. Mitel
info rms me tha t this chip
pai r now sells for $28.00 in
si ngle-u nit q uantities. They
also have a si ngle-chip ver
sion.

The sc hematic of ho w
they are connected is shown
in Fig. 1 . The output of Q2 is
a simp le a-bit bi nary d ata
wo rd p lus a st ro be pul se .
The strobe, pin 15, tells the
re ma in ing c irc u it ry that it
ha s received a valid DTMF
signa l and it has lasted long
enough to ensure that it is
not just random noise. You
will notice in Table 1 the bi
na ry code th at repre sent s
each of the unique DTMF
codes. This particu lar chip
set decodes a ll 16 of the
tones. Ma ny ham rigs have
provision fo r sending only
12 codes; they leave off the
codes for A, B, C, and D. As
a result of these ch ips, we
have converted the to nes re
ceived into a 4-bit binary
nu mber. Not very compli
cated, is it?

ca lled a " st a te mac hi ne"
and offers some interesting
advantages. First, the sta te
mac hine is implemented
with only two off-the-shelf
low-cost integrated circuits.
Many sequences can be de
coded-far more than de
sc r ib e d he re-with no
add itiona l circuitry.

State Machine

The idea beh ind the state
mac hine needs a little study
fo r those who have worked
on ly w ith comb inatio na l
logic . First, most state ma
c h ines a re im pl e mented
with just two componen ts: a
PROM{Programmable Read
Only Memory) and a set of
type-D fli p-flops . They work
on the princip le of establish
ing we ll-defined states fo r
the logic . The states will pro
gress from one to the next
based upon the program
that has been burned into

Address Data Out

0000 00
0001 01 Sta le 1 (reset statej
00'0 00
0011 00

0100

~ l
0101 State 2
0110
0111

' 000 00

'00' 00
Stale 3

1010 00
1011 00

~DDI'EU " . DA r~ our

, ~"".., .,
,~...,.. • .-

" ~~~RESSES

• • .,.
'e' I ~AT. 8115

F L, P -'LO P • f2' ~,~

2 S£ClI ONS

•

eeoc _ S

Fig. 2. The simple "sta re machine."
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only once in 65,536 tries. If
someone wanted to find out
what code I'm us ing , it
wou ld be easier fo r them to
buy a chi p set and decode it
off the ai r di rectly. Also, by
having several cha racters to
enable the system, the prob
abi lity o f fals e t rigge ring
through vo ice patte rn s o r
noise is greatly reduced .

In the exam ple, I use an
enable seq uence of 2-5-8-0
and a d isable sequence of 5
6-6. The normal method of
decoding a seq uence is to
use co mbinationa l or con
ventional logic. This usually
takes the form of a d igita l
comparator, a shift register,
and a matri x of switches to
set the code required fo r
match in g. Th is req u ire s a
fair amou nt of circuitry, par
ticu larly when you have to
decode seven cha racters as
mentioned above. An ele
gant method of doing this is

Table 2. Mitel M T8860 decoder output.

IF-
Input 1 goes high (logiC 1) firs! and it is foll owed by input 2
going high wh ile 1 remains high,
THEN-
Enab le ou tput high for one clock cyc le

GOALBinary
Output

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
101 1
1100
1101
1110
1111

o f sim ple

•

DTMF
Character

•
A
B
C

Table 1. Log ic
state machine.

If you wish to monitor a
frequency, then you need to
place a decode r on t he 0
speaker output of your VHFI 1

UHF rig a long wi t h a se- 2
quence decoder that detects 3
the proper (sec ret) keyi ng se- 4
quence. An outboard speak. 5

6er is then wired so that only 7
when the correct sequence 8
is received does it get con- 9
nected to the receiver aud io . 0
All stations ca ll ing for you
must use the previousl y-de
fined sequence to e na b le
you r equi pment and turn on
the speaker.

O nce you are done with
the contact, you place the
decoder in service again and
the speaker is disconnected
so that you remove all fur
ther aud io. It's a great way
to ma ke life a little easier
when you must mo nitor a re
peater. It's great fo r husband
and wife teams (my XYl is a
ham), as you can keep in
touch th roughout the day. It
can also be handy fo r emer
gency se rvice teams. You
can use the Selca l concept
to call a ll the mem bers in
time of need using one com
mon Selca l code sequence.

Another frequent use of
the touchtone pad is fo r
power-co ntrolling purposes.
You may use a sequence of
DTMF tones to contro l any
number of electrica l devices
in your ham shack o r else
where. We truly have a very
powerfu l tool on the front of
our VHF/U HF hand-he lds
and mobile rigs. The control
ling ca pa b ility is a lready
built into the rig; all we have
to do is put it to use. If you
let your imagination run
wild, it's amazing what you
can dream up as possible ap
pli cat ions, but in o rder to
keep this article short I will
concent rate only on the im
plementa tion of Selcal.

DTMF Decoder

The first th in g needed in
implement ing a system is a
me thod o f decod in g the
DTMFsigna ls a t the rece iver
audio . That is relatively easy
tod a y. We have mode rn
VlSI in te g ra t e d ci rc u its
w hich wi ll do t he job su -



•

flip-flops. The great advan
tage is the simplicity of the
hardwa re and thus the very
low cost.

Selcal or Bus.

Now t hat we have the
foundation of the concepts,
let's put it to practical use.
Sup pose that we wa nt to
build a Selca l ci rcuit that
will acti vate o u r re ceive r
spe a ke r w he never t he
DTMF sequence of 2-5-8-0
is received and will disable it
when 5-6-6 is received. We
will use a 2716 PROM (UV
erasable) which can be pur
chased for $2 .95 , plus a
74lS175 quad-D flip-flop
which is about $0.75 . See
Fig . 1 . The PROM is ve ry
popular with the computer
hobbyist and has a configu
ration of 2048 add resses by 8
bits. We will use it as if it
re all y were on ly 128 ad 
dresses by 4 bits . We have
far more capability in th is
device than we need, but on
the other hand it' s cheap
and we may want to expand
our circuit with more exotic
capabilities at a later date. A
great place fo r experimen
tation.

The state mach ine is
d r iven by t he Mitel
MT8860 - Q2 in Fig. 1 . The
output of th is chip fo llows
the trut h table in Table 1.
These four bits will be used
as the four least-significant
address bits of the PROM.
The next three most-signifi
cant bits will be derived
from the output of the 0
flip-flops (3 each). The in
puts to the flip-flops result
from bits 5, 6, and 7 out of
the PRO M data word. Bit S is
a lso routed to one of the
flip-flops in Q3 but is used
fo r future expa nsio n only.
Data output bits 1- 4 will not
be used and are not shown.
(They could be used as out
puts if desued.l

Earlier, I mentioned that
the clock to a state machine
may be from a random
event Here we'll derive the
clock from the strobe com
mand out of Q2 . This signa l
goes h ig h when a valid
DTMF ton e ha s been de-

-s-
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then wi ll d rive the ci rc u it
back to state 1 in a ll cases
since the data word is 00 for
every condition of the input
lines, The next effect ive ad
dress must be somewhe re in
state 1.

Now we ' ll go b a ck to
state 2 and see what would
happen if input 2 didn't go
high during this state. The ef
fective address would be
0101 and t he da ta word
would be 00. The next clock
pu lse would load the flip
flops with 00 which wo uld.
of course, drive the most-sig
nifi can t add ress bits back to
the sta te 1 cond ition. We see
that the logic was not satis
f ied a nd t he o u tp u t was
never d riven to state 3. It
shou ld now be clear that to
get an output-high condi 
tion, the proper sequence of
events in this particula r goal
statement must be satisfied ,
If t he y a re not , t he logic
forces you to keep jumping
back to the re set state
state 1.

Many va riat ions of these
co ncep ts ex is t . It is sug 
gested tha t the reference a t
the end be used if you wish
fu rt her info rma t ion . One
common difference t hat
you find on most state ma
chines is that the output usu
ally is taken from the data
word direct ly. In this exam
ple, it's easier to take it from
the f li p- flops . Most m a 
chines are based on this sim
ple idea of a PROM and D

..
Fig. 3. Selcal state program.
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the PROM, the clocking sig
nal, and the state of the in
put signals. The idea is well
known to people who design
microprocessors or other
fast sequential logic but is
unknown to most electron
ics experime nters.

To explain how a simple
sta te mac hine works, let's
refer to Fig. 2 and Table 2.
First, assume that we have
the des ign task of im ple
ment in g the logic statement
(goa l) outlined in the table.
Notice that this is not a sim
ple AND gate; it demands
that the sequence of input 1
precede 2 by an undeter
mined amount. Also , be
aware that this logic is
clocked rather than de in na- the PROM add ress. If the
ture . Fo r a nyth ing to ha p- states of the inpu ts are both
pen, the clock pu lse must low, the effective address of
occur. the PROM will be ooסס . Now

From thi s point on, it is irn- notice that the data word
porta nt to abandon the idea out of the PROM for that ad
that the clock must be a pe- dress is 00. In addition, the
riodic signal. Ra ther. it will ou tput of the PROM is also
be the signa l from our DTMF fed back to the input of the
decoder that tells us that a 0 flip-flops so that when a
valid code has been re- positive t ransition of the
ceived. This is an important clock pulse occu rs, the two
characteristic that makes a most-significant bits of the
state machine a good way of PROM address will be up
implementing a Sekal cir- dated .
cuit. The state mach ine ad- In the example so fa r, they
vances o nly afte r we press a will be updated to 00 si nce
touch tone key at the trans- that was the out put of the
rnitter. From a timing point PROM just before the clock
of view, it will be random, pulse. The effec tive address

of the PROM rema ins OOסס .
Now assume that we have We also can say tha t the de

programmed our t z-ed- vice remai ns in state 1. Now
dress-bv-z .btr PROM with let's change input 1 to logic
the code shown in the Table 1. The effective address is
2 truth table. The reason for now (XXn , but notice that
this particula r code will be- the data word is now 01. If a
come obvious sho rt ly. We clock pulse occu rs at this
will start with the output of time, the new effective ad
the two type-D flip-f lops in dress will become 0101 a nd
the logic 0 state. Notice that we will jump into sta te 2 on
the output of the fl ip-flops the d iagram.
drives the two rnost-signifi- Next, le t's assume tha t in
cant bits of the add ress to put 2 goes high. The effec
the PRO M. There fore , the tive add ress becomes 01 11.
on ly possible add resses that The data word is 10. If a
the PROM could take would clock pulse now occurs, we
be between OO-0011סס bi- will jump to state 3. While
nary, or what is shown as the device is in state 3. the
statel in the table. most-significant bit of the

The lower most-signifi- add ress is set high. We can
cant bits of the PROM ad- use this bit as an output to
dress are tied to input s 1 and so lve o u r logic equa tio n .
2. Hence, the state of the in- Notice that it remains high
put signa ls controls, in pa rt, unt il the next clock, which
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Fig. 4, Dual-sequence Selcal.
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range will return to the state
oaddress range .

Now let's go back aga in
and assume we are currently
rest ing in state 1 and this
time a DTMF 5 occurs. This
puts 0101 into the lower 4
bits of the PROM and makes
the e ffective address $1 5.
Now, at the time of pin 15
strobe, the data word of $20
will be presented to Q 3 a nd
the machine will go into
state 2. We are hence pro
gress ing down the state dia
gram in Fig. 3 to so lve for the
unique combinat ion of 2-5
6-0,

You will notice that once
you get to sta te 4, bit 7 of the
data word will be high. With
bit 7 connected to the base
resistor of the 2N3904, the
relay will be enabled . This
relay controls the speaker.
The relay will remain ena
bled until the un it is ei ther
manually reset by pressing
push-button 51 or by send
ing the reset code which will
cause the mac hi ne to pro
gress to 55, 56, and a return
to 50.

That re stri c ts t he possible
addressing range to the low
est 128 addresses, whic h is
$7F in hexadecimal. When
power is appl ied, we want to
be sure that the ma chine
comes up in a recoverable
state. 57 is a possible power
up sta te since it is in the pos
sible address range. When in
57, Q3 will fo rce the PROM
into 50 the next time a signa l
comes from pin 15 of Q2 .
Likewise all other states ca n
be shown to be recoverable.

Another way would be to
cause a reset to Q3 upon
power-up . This would al
ways guarantee that state 0
was reache d , bu t w ithout
sta te 7 there is stil l the pos
sibility of a lockup. The best
so lu t io n is to use bot h. I
d idn't incorporate an auto
power-up rese t in the circuit
since it self-recovers if you
have a power failu re. The
manual rese t push-b utto n,
51, is used for loca l reset in
the event the ca lle r did not
send the rese t sequence, 5
6-6,

Not ice the jumper at pin
15 of Q3. In this example,
t he Q 4 add ress bit 8 is
grounded ra ther than being
connected to pin 15. Th is re
st ricts the add ress range as
mentioned above to 128 .
When thi s jumper is con
ne cted to ex tend the a d
d ress ing range to 256, it
represents the latched 8th
bit of the data word. It could
be used for a n a dd itiona l
contro l circuit. In addition,
the lower 4 bits of the Q4
data word serve no purpose
in this design, but could eas
ily be use d for a dditiona l
con t rol ci rc ui ts . Wi th Q3
being four bits wide, and Q2
supplyi ng four bits, the max
imum address range is 256.

The PROM has a capaci ty
of 2048. To extend the useful
range to its maximum capa
bility, some add it iona l stor-

A word a bout sta te 7 is a ge registers a re needed .
needed. You 'll notice on the This could be done by add
sta te diagram that we never ing another 74L5175 or by
call the state 7-so why was feeding so me o f the data
it co d e d into the PROM? bits back into the add ressing
The PROM is hard-wired so line s. That is beyond the
that add ressing bits 9, 10, scope of thi s introd uctory
and 11 are held at logic O. article.
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and computers. More than
likely it won't take long to
find someone who can help.
Also try the local computer
club.

The actual hexadecimal
add resses are located on the
left-hand side of the listing.
Notice the state labels, SO,
51 , 52, etc., after the line
numbers. They point to the
beginning of the address
group that represents that
pa rticu lar state. Since [C Q2
determines the lowest 4 bits
of the effective PROM ad
dress, each sta te will have a
total of 16 pos sib le ad
dresses. One of the data
words in each group of 16
will point to the beginning of
the next sta te if that pa rtie
ular effect ive add ress is cho
sen.

For example, assume you
are resting in sta te 1, and Q2
sends a 0001 to the PROM.
This is the equivalent to a
DTMF 1 from Table 1. The
effective address will now
be $1 1. This is true because
Q3 must be statically ho ld
ing a $01 (to force it to state
1) plus the 0001 code from
Q2 . Location $11 produces,
from the listing, a data word
of SOO. When the next clock
pulse occurs from pin 15 of
Q2 (w hich mea ns a va lid
DTMF ton e is rece ived), a
$00 will be loaded into Q3
and the PROM address

tected. so it may be some
what random. The relay to
connect the loudspeaker is
driven off bit 7 of the data
word. The enti re circuit in
clud ing the DTMF decoder
requires only four integrated
circuits .

The first ste p in program
ming the PROM is to intro
duce the co nce pt of the
" s t a te diagram ." Thi s is
shown in Fig. 3. It is muc h
like a flowchart, but we spe
cifica lly refer to each condi
tion as a " state" or address
subsection in the PROM. It
is a n excellent diagram to
show what happens when an
invalid code is received .

State 0 (SO) is the reset
state . The only way to ad
vance to sta te 1 (51) is to re
ceive a 2 in the DTMF code.
Once in state 1, you must re
ceive a DTMF 5 code to ad
vance to state 2, etc. Notice
what happens if you are in
state 1 and something other
t han DTMF 5 is re ce ive d :
You resort back to sta te O.
By studying t his diagram,
you will see that the only
code sequence that will al
low you to advance to sta te
4 will be 2-5-8-0.

5tate 4 is the add ress
range, $40-4F (a $ ahead of a
num ber means it is in hexe
decimal). Bit 7 is used as an
output, hence the speaker is
turned on. In fact, it will re
main on until the 5-6 s e~

quence occurs, and will be
unconditionally off after the
5-6-6 sequence and the
sta te diagram shows a retu rn
to sta te O. The PROM pro
gram is shown in the PROM
program listing. To change
to so me other sequence you
need only change the pro
gram.

The listing is shown in
hexadec ima l. The PROM
was programmed using an
assembler on the Apple II
computer. With on ly 128 ad
dresses needed, it co uld be
done manually . The com
puter is handy, as it makes
the programming very sim
ple . If you don 't have a
PROM burner in you r ham
shack, locate a fe llow ham
who is into both ham radio



The crysta l shown in the
d iagram for Q1 is a standa rd
low-cost TV sub-carrier type.
The ICs use d ifferent sock
ets: two with 16 pins, one
with 18 pins, and one with 24
pins for the 2716. All of these
parts should be easy to ob
tain by mail order or any
store that caters to the com
puter hobbyist. The silico n
diodes can be an y general
purpose sma ll-signa l type,
and the capacitors a re not
critical.

private sequence such as 2
5-8-0, and the second
wou ld be common to all
you r members, say 1-2-4-3.
Fig. 4 shows the state dia
gram of this hypothetical
example. Whenever a se
quence of 1-2-4-3 is re
ceived, a ll members of you r
orga nizat io n would have
their Sel c a l ci rc u it ac t i
vated. Whenever the 2-5-8
o is sent, you would be the
only one to have your sys
tem enabled . This is a pow
er fu l way to organize an
emergency services net, for
example. Reset would occur
manually.

Disadvantages

Although the st a te ma
chine is very cheap to repro
d uce , it suffers whe n you
cha nge to a new cod ing se
quence since you must bu rn
a new PROM. I pe rsonal ly
don't conside r this a prob
lem because I have equip
ment handy to do the job.
Many people may not. At
first you may think of it as
com p li c a t e d, but it just
takes getting used to think
ing in terms of state-machine
implementations instead of
conventiona l logic . You'll be
happy later because of sim
pler c ircuits and greater re
liabil ity. The state mach ine
is more familiar to computer
types rather than old-time rf
guys, but on the other hand,
this may be a good way to
lea rn.

Operation

A few things have been
noted in the use of the ci r
cuit. First, it's always a good
idea to start the DTMF se
quence with some un used
key. In the above example,
thi s could he " #". The se
quence t hen wou ld be: #-2 
5-8 -0. The reason is that
noise may have taken the
state mach ine to state 1 or 2.
Any non-valid key will drive
the state back to 0_ From
that point on, you know the
proper sequence to follow.
This helps ensure that you
start out in a reset state.

The second observation is
t ha t if you have re a c he d
sta te 4, you cannot get back

and be sure that the power
leads have rf bypass ing.

Although th is un it u ses
only four I( s, Mitel now has
a single-chip DTMFdecoder,
the MT8870, which sells fo r
abou t $20,00 and could re
duce the count to three de
vices. I've not experimented
w ith it. (The West Coast
sales office ca n be reached
at (408}-249-2" '.)

Emergency Calling

An important additional
featu re that could be de
signed into the PROM pro
gram is a dua l-access code.
The first would he your own

HEX 4 0,40 . 40 .40 .40 ,40 ,40 ,40

HEX 00.00 , 40 , 00 ,00 . 0 0 ,00,00

ORG . 0000

PROM program listing

HEX 0 0.(10 .00. 00 ,00 .00 .00 ,00

HEX 40.40,40,40,40,40 , 40,40

•

•
*STATE S7 IS NOT USED BUT STILL MUST BE IN CLUDED FOR
* POWER UP INITIALIZI NG .

HEX 30,00.00.00.00.00.00,00

HEX 40 ,40,40.40.40 ,40,40,40

HEX 00 .00.00,00.00 .00.00. 00

HEX 00.00,00,00,00,00.00 .00

5 6 HEX 40,40,40.40 .40 .40, 00,40

5 1 HEX 00 . 00 ,00, ')0 ,00 , 2') . ') 0 . 00

S5 HEX 4 0 .40 .40 ,40 ,40,40,60.40

S7 HEX 00.00.00.00,00,00,00 .00

5 3 HEX 00 . 00 . 0 0 . 00 ,00 , 00 ,00 , 0 0

5 4 HEX 4 0 ,40 ,40,40 .40 .50.40,40

52 HEX 00 ,00,00.00.00 .00.00.00

SO HEX 00 . 0 0 . 10.00.00 ,00 ,00,00

t / DTMF STATE MACHINE PROM PROGRAM .V2. 0 -N . ROBI N. WA7N~F

•
' THE HITEL DTMF DECODER GI VES OUTPUTS FOR THE
' FOLLOWI NG SEQUENCE OF DTNF TONES-
' D. l. 2. J . 4 . ~ . o . 7 . B. 9. 0. ' • •• A.B.C
t WHI CH REPRESENTS _ O-.F AS SEQUENT I AL BINARY ADDRESSES

•

junk box, but any type that is
compatible with the power
supply and the driver transis
tor will work. The actual cir
cu it ry use s o nly + 5 vo lts .
Si nce my receiver run s off
+ 13.5 volts, I chose to power
the un it with a packaged + 5
volt regulator, the MC7805C.
It costs about $0.95. The lay
out is noncritical, but some
care should be taken to avoid
static in handling the Ie de
vices. It is recommended that
a metal box be used fo ran en
closu re since strong rf fie lds
in the immediate vicinity can
cause e rratic operation. Use

The relay was found in my shie lded au dio input lines,
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00701 00 0 0 00
00731 00 00 0 0
0076 : 00 00 27
0078 1 0 0 00 00
007B I 00 00 00
007E : 00 00 28

32

OQOO l 01) 00 10
0003 1 00 00 00
0006 : 00 00 10
0008 1 00 1)0 0 0
0008 I 00 00 0 0
OOOE , 00 00 II
0010 ; 00 0 0 00
00 13: 00 00 2 0
00 16: 00 00 12
00 18. 0 0 0 0 00
001BI 00 0 0 00
001 E . 00 00 1 3
0020 : 00 QO OQ
0023 : 00 00 00
0026: 00 00 14
0028 . 30 00 00
ooze. 00 00 00
002£ . 00 00 15
0030 . 00 00 00
0033 1 00 00 00
0036 : 00 00 16
0038 . 00 00 40
OO"'B : 00 00 00
003E, 0 0 00 17
0(04 0: 40 4 0 40
0043 . 40 4 0 :;0
0046 1 4 0 4 0 18
0048 . 40 40 40
004 B , 4 0 4 0 40
004E . 40 40 19
0050 , 4 0 40 40
0053 : 4 0 4 0 4 0
0056 : 60 40 20
0058 : 4 0 40 4 0
oo5B: 4 0 4 0 4 0
005£ . 40 40 2 1
00601 4 0 4 0 41)
0063 : 4 0 4 0 4 0
0066 . 00 40 22
006BI 40 40 40
006BI 4() 40 40
006E = 40 40 23

2 '
20
2.

Construction



•• v./
z
o....
~
C

V
April 25. 26. 27. 1986
Hara Arena and Exhibit ion Center - Dayton. Ohio
Meet your amateur radio friends from all over the world at the internationally
famous Dayton HAM VENTI ON.

Seating will be limited for Grand Banquet and Entertainment on saturday
evening so please make reservations early.

If you have registered within the last 3 years you will receive a brochure in
January. If not. write Box 44. Dayton. OH 45401 .

Nominations are requested for Radio Amateur of the Year and Specia l Achieve
ment Awards. Nomination forms are available from Awards Chairman. Box 44.
Dayton. OH 4540 1.

For motel rates and reservationswrite to Hamvention Housing, 1980 Kettering
Tower. Dayton. OH 45423-1 980. Housing information phone, (513) 223-2612.
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

All other inquiries write Box 44. Dayton.OH 45401 or phone (513) 433-7120.

ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
Entrance for set-up available startingWednesday. Special Flea Market telephone
(513) 223·0923.
Bring your family and enjoy a great weekend in Dayton.

Sponsored by the Dayton Amateur Radio Association. Inc.

* TECHNICAL FORUMS

* ARRl AND FCC FORUMS

* GIANT 3·DAY FLEA MARKET
Starting Noon Friday
All Day Saturday and Sunday

* LICENSE EXAMINATIONS

* NEW PRODUCTS AND EXHIBITS

* GRAND BANQUET

* ALTERNATIVE AcrIVITIES

* SPECIAL GROUP MEETINGS

* YL FORUM

* PERSONAL COMPUTER FORUM
* CW PROFICIENCY AWARDS* AMATEUR OF YEAR AWARD
* SPECIAL ACHIEVEMENTAWARDS

/ ADMISSION <,

sa in advance. $10 at door.
(Valid for all 3 oays)

BANQUET
$14 in advance, $16 at door.

FLEA MAR KET SPACE
$20 in aovance.

(Valid for all 3 days)

oeos for advance registration to
Dayton HAMVENTION

Box 2205. Dayton. OH 45401

Registration processIng
starts Jan. 1. 1986.

(Admission tickets must be ordered

-, with Flea Market spaces.) /

-,

25 22 Paxson l ane
Arc ad ia CA 91006

KPA51 WATT 70 CM ATVTRAN5MITTER BOARD

(81 8) 447 ·4565 m-t 8 am-6 pm p si .

P.C. ELECTRONICS
Tom W60 RG M aryann W B6YSS

• A PPLICATIONS: Cord le... po rta ble TV Camera for raCeS & ot ~e r pu bliC service
events. femole VCR. etc . Re mote conl fol cJ RIC .nplanes Of robots.S~ow II0me
. iooo lapel , compul ef PfOOfamS, repeat SSTV 10 local ATVers. DX depends on
anten nas and te",ain lyp 1 to 40 mi les

• FULL COLOR VtDEO I SOUND on one small 3.2SA4 DOatd

• RUN S O N EXTERNAL 13 .8 VDC al 300 rna ouppIy or I>iane'Y

• TUNEO WITH O N E C RYSTAL on 426 25, 4 34 D. or 439 25 mHz

• 2 AUDIO IN PUTS ror a low Z ""namic and IffHt level aud'd ,nput rou"" rn ttIOIIl
PQf1at>le COlor cametas. VCR.s. or home complAe...

• APPLICATION N OTES & toehemahC ....pplred lor l ypocale.letnal conne<;l,ona
paCk"\l rng, and syS1em operahon

• PRICE O NLY $159 del..er ~ d v ia UPS l urtac e in the USA TK tln ic ian class
amateuf li ce nse or h'\lhet reQulfed 10' purChase and opetahon

WHAT I S RE OUIRED FOil A COMPLETE OPE RATI NG SYSTEM? A TV ""I w rln a
TVC·2 or TVC·4 420-450 mHz IOchannel3 OOwncon.....rtet. 70cmanlen"".andcoa.
at>le 10 tece"", Package UP 1..... I<PA5, add 12 10 14 vdc. an lenna. and any TV
amenL VCR. '" comou te, * rl l'1 , comPO$l1 e voOeO OUlOUl 5<""'.... el'l?

CAL L O R WRITE FOR OUR COM PLETE CATA LOG & mote Inlo on atv
downconve<1er.s. anTennas. cametas. e tc, Of " ho IS on ,n yOlJt atea

TER"'S Vr.... r.llSle<ca" l '" <:aal'l only UPS COO by leJePhO.... or marl Telephone
Ofde<S & posta l MO usua lly Sh,pped * 'lhin 2 days. ai ' 011>", cho>cks mUSt cl ear t>elo..-e
shipment Y'a nsm '" If>Q equrpm en l scld only 10 locensed amat" urs .e" hed rn 1984
Callbook CaM ,nc lude sales ta.CeCo

Cell Toll Fr•• 800.221·08110
Tubes

3-4002 $85.00 7360 $13.75
3·5002 85.00 6550A .. .. .. .. 7.50
4·400A 80.00 8072 __ . .. __ . 125.00
4CX250B 59.00 8156 12.50
572B 57.00 8643 82.50
811A 12.00 8844 26.50
813 30.00 8873 195.00
6146B 8.50 8874 __ 225.00
6360 4.25 8877 __ 595.00
68838 .. .. .. . .. 8.00 8908 .. .. .. .. 14.50

Semiconductors
MRF 245/50 1416 .$30.00 MRF644 $23.95
MRF 454 .. 18.95 5 0 1088 19.95
MRF 455 13.95 2N3055 . . . .... .. . .75

2N6084 12.50
RF Connectors

Pl259 101$4.95 M358 2.50 ea.
PL258 __ . __ 10/8.95 M359 1.75 ea.
UG175/176 1011 .60 Type " N" Twist on
UG255/u 2.50 ea. (RG8Ju) $4.75 ea.
UG273/u 2.25 ea. Minimum Order $25.00
./--:::-::- Allow $3.00 min. for UPS charges

Your Ham Tube
Headquarters!
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CMC COMMUNICATIONS, INC,

5479 Jetport Industrial BlVd. ' Tampa, FL33614
Phone: 813·885·3996- ----

to state 0 without send ing
cancel code 5-6-6 or hitting
the reset push-button. Here
again, use an unused key
first before you send the 5
6- 6, e.g., # - 5- 6- 6. This w ill
force the machine back to
sta te 4 before you send the
correc t sequence to rese t
the circuit.

If you intend to use t his
device through a repeater,
be sure to get permission
from the control operator.
Give him your access code,
out o f co u rtesy. I f he ' s
aware of the code you're us
ing he can te ll you if you
have se lected any seque nce
that could cause problems
w ith the repeater-co n t ro l
system. This is particul arly
t rue when using a random
reset code. One that I al
ways try to avoid is the "? ",
Many repea te rs begin the ir
autopatc h operat ion with an
aste risk.

I've checked with the FCC
as to the accepta bility of us
ing th e descr ibed concept
and they see no pro blem. If

you're considering using the
DTMF tones for controll ing
e lect rical circuits . che ck
with the amateu r rules as to
acceptance.

Another operationa l ap
proach seems to be to leave
the squelch open when the
Se lc a l is e nab led so t ha t
when you do hear the re
ceiver hissing noi se, even if
you were out of the room,
you know that someone has
tried to call . When you at
tach the Selcal to your rig,
the lo ca l bu ilt-i n speaker
shou ld automatica lly be dis
connected, All rigs I've seen
work in th is fashion so you
shouldn' t have any modifi
cations to make to your ra
dio equ ipment.

The re are many va ri ations
to the above circuit let your
imagi nation flow and let me
know all the good ideas that
result. Happy Se lca lling! .

Reference: Design ing Log ic
Sys tems Using State Machines.
Christopher R. Claire, McGraw
Hill Book Co.

1.8·30 MHz. Continuous Coverage Antenna
for Commercial and Amateur service

$149 50

SHIPPING AND HANDUNG
ADD 54,00

BAlANCING
NEl'NORI(-~

• SI/IIR Maximum 2:1 . 1.4:1 Average

• Handles 1 VNII input ICAS
• Can be insta lled in approximately

80 feet of space
• Higher power models available

(contac t factory)

25 to 35
FT. HIGH

80 FT.

_ IY\U..t.J
DIRECTCOAX FEED

•

The AC 1,8 - 30 Antenna usesonly
80 feet horizonta lly. a nd. when
space is limited, can be short
ened even further with only
sl ight lOSS of ra d ia t ion
effic ie ncy,

U,S, Patent
4.5 11,898

Model AC 1.8 - 30

19007

ALL OJR PROD\..CTS MADEIN USA

Z'~
BARKER a WILLIAMSON
Quali1V CommunicatiOn Prooucts Since 1932
At your Distributors wnte or coli. 10 c orer Street. Bnstol PA
(215) 7&&-5581

34 73 for Radio Amateurs • Ja nuary, 1986
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ROTARYACTION

O"~ON • MI CRO~
Cloc h '", C ~(;J. C.l .-if.u_,nc",,::,, ,,,,,m,c<,, I .~..: i
m«..." ..m.=.~ '.'.' 1>:1
_"'OM ,"'''''.
RAnD S1 1.2 S _ -;:,,", 8 I?S _..
lAliel aUANTm(l~ , .. 111 .00
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7CONOUCTO
RIBBONCAB~

'....-;.,.;
~,.
r'~'<1

UNECORDS
=-~~

TWO WIRE

6 'SRSPT-' ...,6 "'•• 11.011

tS;2SPT·2"',

6 1612SJT """'" l 1.l$ .oc~

THAEEWIRE

6 '.13 ....

a " '3"""",

S 1613"""'"

11.50.-"

$2.00 _ "

U 000...,"

COMPUTER
GRADE

CAPACITORS
~...OOJ:rd. 200 VDC
3.600 . 5 ""GH
' .. ' D'Aml~ . 40 vee
Ii • ~'" KtOH

1..4~~"m:~..~6 0 VDe
t 700 HIO"
, ';" OI: ld.50VDC

"'.~ H'OH

31,000 ml',.. 0'" . 15 VDe
12000 . " " ,oH
2 DO" .':'~dH1& VDC
laS.Doom . ..
2'~ 01' fd . 6 vee

n sw .'" "'OH

ITCHING PO= ..o. ~ ,"l«l.,,-,:ER SUPPLY---- --INI'V'I ~ 1
OUT ,. _~_@. A _~j..c.PUT .'~-J3:'O-::: ~.,,· - !L~· i~:;_ '2aonp , _.• •

S>lE .'" ;.S...-:', ...200-. ~WJ#="";""II" SSOOndl ' .'l.l-~

13.8 VOC REG "n r·
""'~.~. ULATEO1::::::::'//;" T___ POWER SUPPLY

w~ - " ........,.If--.~__/l CO'IO...=-~Iu,~~'3.-
• 1P-l1l .. -"'" Ul ....:"'""'-' _l"r" .......... "- ,-: ""Il> ......' ...l •
"t9_ 0 3.... •.........g•..........n' •. ......-
D.C. CONVERTER

73"

EDGE
CONNECTO

ALL ARE RS'.56 SPACING
~"'1i . -

~""'~
PC 01 , 1' fCTOR

10 to, S1 • .0J
2,OO

000"

U/UEDGECON~, NECTOR
"ll ",I. n.lo21151EO~ ..0"

p~ ce CONNECTOR

" 011'-10 10< In.:02.50 ••0"

]lIn EDGE c:
PC " roo O"'''IECTOR

U rUEO(i 11 .00 • • cn
PC . ,... E CCI"''''EClOll

,.. so"""
TRANSISTORS
~'"7H~:n.. _ ,
....1222.. 3 1:::= ; , 00
2OIn05 .::::1-::
Y.Jnss '''''' .0011<_' 11.50
.....u.o..o " 00
TP 121 1100
lIP,n 1~,~

• SPECIAL PRICE·
TRANSISTOR

pnJ56\1I(l.'n " p
...."" t,_. NI _.~"'"
oo 'Of $1 00
,~ ,

t ARe; Of 160.00[ a UA" r ITlES
_"ARU

" When You Buy. Say
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Roald Sfeen A /ON
6217 Ridge Drive
Woodbur y MN 55125

Little or No Resistance
Explore the strange world of superconduct ion, where current

flows forever and a picosecond is an eternity.

Photos courtesy of IBM

Photo A. An experimental Josephson circuit ch ip, made at
18M 's Thomas J. Watson Research Center in York fown
Heights NY. The chip contains 300 Josephson-Junction
logic circuits and their power supplies. The overall power
dissipation of this chip is only a few milJiwatts.
36 73 tor Radio Amateurs · January, 1986

A new electronic tech
nology is emergi ng in

many laboratories around
the world. Th is new tech
nology, superconduct ing
electronics. is as different
from semiconductors as
the now vanishing technol
ogy of vacuum tubes . Su
perconducting electronics
is made possible by a num
ber of unusual cond it ions
that m ay occur in elec t ron
ic circuits when they are

cooled to extreme ly low
temperatures,

A number of metals and
a lloys lose all resistan ce to
elect ric currents at tem per
atures a few degrees above
absolute zero ( - 273 0 C).
In a supe rconducting cir
cuit. a current can be main
tained al most indefinitely
once sta rted . Alte rnat ing
currents may still experi
ence some impedance at
superconducting tempera-

tures, but these imped
ances a re ve ry low com
pared to those th at a re
e nco u nte red in conve n
tiona l c ircuits .

Not on ly temperatu re,
but magnetic fields and
current density also deter
mine a material 's abil ity to
become supercond uc t ing.
As cu rre nt den sitie s in
crease , a ma terial becomes
more susceptible to the
sq ue lc h ing o f supercon
ductivity which c a n be
caused by a magneti c field.
Inc reasing cu rrent densi
ties and ma gnet ic-fiel d
strength a lso reduces the
temperatu re a t wh ich a
ce rta in mate rial will be
come superconduct ing.

An extreme ly small par
ticle may appear to have
pa ssed through a ba rrier
without punching a hole in
it. Th is phenom en o n is
called tunne lin g. For the
e lect ron, tu nneling is poss i
ble prov ided that the bar
rier is less tha n a few hun
dred atom ic diamete rs
wide. A thin film of iso
lat ing ma terial between
two films of conduc ting
material is a tun nel junc
t io n. At ro om tempera
tures, a tunnel jun c tion

may show a resistance of
seve ral hund red Ohms.

In 1962, a n Eng lis h sc ien
tist, Brian Josephson, pre
dicted the behav ior of a
tunnel junc tio n at extreme
ly low temperatures. He
believed that at supercon
ducti ng temperatu res, the
t unnel ju nct ion itse lf
would become supercon
ducttng. In th is condition,
no resistance or voltage
cou ld be measu red across
the junction. Brian Joseph
son predicted that a sma ll
magnetic fie ld could turn
the su pe rconducti ng tun
ne l junc tion back to its
resistive sta te, He also pre
dicted tha t the supercon
ducti ng t un ne l junction
would re turn to its resistive
state if the current rose
above a c e r t ai n v alue ,
whic h he ca lled the c ri t ica l
current.

Th e su pe rc ond ucti n g
tu nnel junction could thus
be switched back and forth
between its s upe rc o n
ducting and res istive states
by co ntro ll ing the current
th rough a smal l loop of
conducting material nea r
the tun nel junct ion , This
co nt ro l c u rre n t wo u ld
cause a magne tic fie ld ex-



ceeding the value which
the superconduc ting june
tion would tolerate when
ever the junc tion was to re
turn to its resistive sta te .
This new electronic device
wa s soon obse rved in the
laboratory and wa s na med
th e Jo sephson Jun ct ion,
afte r it s d iscove rer . In
1973. Brian Josephson, to
gether with two other pio
neers in supercond ucting
electronics, leo lsaki and
lvar Giaver. received a Nobel
prize in physics.

The Josephson Junc tion
ha s seve ra l rem ark a bl e
pro perties wh ich make it
an attractive component in
supe r-fast computers. A Jo
sephso n J un ctio n c a n
switch its state fa ste r than
any othe r electronic com
ponent. The fa stest Joseph
son Iunc tions have been
observed to have switc hing
speeds around 10 picosec
onds . Th is corresponds to a
fr eque nc y of 100 giga
hertz.

Ve ry fast com pute rs
must also be very compact
in order to reduce the time
whi ch is req uired for a sig
nal to move from one pa rt
of the compute r to anoth
e r. Each compone nt in a
super fast computer devel
ops heat that must be dissi
pated . Th e re are limita
tions to the amount of heat
that can be dissipated from
a small space, so a super
fast computer w ith too
many components in a
small space could literall y
mel t itse lf. The powe r con
su mptio n of a Josephson
Junction is only about one
thousandth of that of com
pa rable sem ico nducto r de
vices. The amount of heat
which wou ld have to be
dis sipated from a super
fast compute r using Jo
sephson Junctions is, there
fore, muc h eas ier to ma n
age tha n the hea t from
a co mparable se m iconduc
tor computer. The extreme
ly low impedance which is
encountered in supe rco n
du cting wires and transmis
sion lines is also making

this technology attractive for
super fast computers.

The Josephson Iun ction
can be used as a voltage
controlled oscillator. If a
vo lt a ge is e s t a bl ished
ac ross a Josephson Junc
tion , an alte rnat ing curre nt
will appea r. The frequency
of thi s al ternat ing current
is voltage depende nt. The
maximum freq uen cy of
such oscillators is far into
the microwave region. This
effect will al so work in re
ve rse. If an alternating cur
rent is cou pled ac ross a
Josephson Junction , a volt
age will appea r that is pro
portional to the freq uency
of the alternating cu rrent.
The output of a Josephson
Junction vco is of very low
amplitude and would need
a great deal of amplifica
tion before it could be
used in most an a log a ppli
cations.

The Jose ph son Junction
is more sensitive to mag
netic fie lds than any other
device. This led to the first
commercia l application of
the technology. Magne
tometers using these junc
tions have been on the ma r
ke t for severa l yea rs.

A Josephson Jun ctio n is
a la tch ing dev ice. O nce it
has changed state, it will
rema in in that state until
the current th rough the
junc tion is inte rrupted . But
in contrast to sem iconduc
tors, Josephson Junctions
work equally well with cur
rents of either pola rity. By
using an al terna ting cur
rent as power supply, the
latching effect can be can
celled . Each time the ac
crosses zero, the loseph
son Junction re turns to its
original sta te. In a co mput
er circuit using Josephson
function tech nology, the
a lterna ting cu rren t which
supp lies the power to the
junctions can also serve as
the c loc k of the computer.

A new superconducting
electronic device was pre
sented by its inventor, Dr.
Sadeg M. Faris of IBM, in

Photo B. Th is Joseph son circuit is used in an osc illoscope
system which is capable of measuring extremely fast sig
nals. The Josephson Junct ion is the small circle in the
center.

January of 1983. This de- Su pe rc o n d uc t ing tech
vice, whic h is s im ila r to the nology is found also in c ir
transistor in semiconduc- cults that have to pass very
tor technology, is ca lled a large cu rrents. The st rong
q u ite ro n . The quite ron est man-made magnets use
uses two tu nne l junct ions superconducting coi ls. Ex
and consists o f three th in tremelv high current densi
film s of cond uc ting rnaten- ties are possible in suc h
al which are se parated by co ils (106 Amperes per
two even thinner barriers sq ua re ce n t ime te r). The
of insu lating material. A strongest superconducting
smal l change in the cu rrent magnets are capa ble of
betwee n two of the ca n- producing magnetic fie lds
ducti ng fi lms will resul t in in excess of R Te s l a s ,
a large c hange in the out- whe reas the stro ngest con
put voltage from the quit- ve ntional e lectromagnets
e ron circuit. So far, quiter- are able to de liver on ly .3
on amplifiers have shown a Teslas.
power gain of only 10, but 5uperconducting mag
the gain figu re is expected nets are found in most lab-
to improve as these c ircuits oratories that are attempt
beco me more refined . The in g to develop fusion pow
quiteron is very fast. like e t. In order to generate
th e Jo se phson Ju nction. powe r by fusing hydrogen
and is capab le of pro cess- atoms into heav ier atoms,
ing signals into the giga· extremely h ig h tempe ra
hertz ra nge . The power dis- tures have to be atta ined.
sipation of a quiteron is All solid wall s would evap
very small co mpared with o ra t e long before suc h
semiconductor amplifiers. temperature s cou ld be

73 for Radio Amateurs · January,l986 37



Photo C. The inventor o f the auneron. Sedeg M . Faris, and
his new electronic device. The quiteron is a suoerconduct
ing equivalent to the transistor, but works according to en
tirely d ifferent princ iples.

reached . But superc on
du cting magnets may be
able to generate magnetic
fields that are so st rong
that these can act as subst i
tutes for solid wall s in f u
sion-power experiments.

An experimental levi
tated tra in system that has
been developed in Japan
uses superconduct ing mag
nets to lift the tra in . The
train is, therefore, suspend
ed in the air a few inch es
above the t rack . Due to the
absence of mech an ic al
friction, speeds of 320 mph
have been reached in th is
levitated train system.

In the future, supercon
duct ing coil s may be used
for storage of electrical en
ergy. Extremely high cur
rent densit ies are possible
in such a storage system,
and this may make it com
pet itive w ith other power
sto rage systems. Once a
current has been started in
a superconduct ing storage
coil, this can be sustained
w ith very litt le loss for sev
eral days.

Modern electrical gener
ators can be very effic ient;
up to 98 percent of the
mechanical energy may be
converted to electricity .
But eve n higher eff icien
cies are possibl e by using
superconduct ing magnet s
in t he gene ra tors. Suc h
generators may reach effi
ciencies of 99.5 percent.
For large electrical genera
tors, these sav ings may
c a use su pe rcon duc t ing
magnets to be competitive

with c onvent io nal mag
nets, desp ite the higher
construction costs. Super
conduct ing magnets may
also become cost-effective
in large elect rica l motors.

The m ain obs tac le to a
wide use of supe rcond uct
ing ci rcuits is obviously the
need to keep these circuits
cooled to superco nduct ing
temperatures. Most refrig
eration systems use l iqu id
helium, which maintains
the superconductors at a

temperature of 4.2° Kelvin ,
the boiling point of hel ium.
Helium is fai rly expensive,
and these refrige ration sys
tems are not yet very re
l iable .

M any scien t ists believe
that new superco nd uct ing
materi als wi ll be devel
oped which can become
superco nduc ting at higher
temperatures than existing
material s A major mile
sto ne would be reached if
one cou ld discover a mate-

rial which would turn into a
superconductor at a tem
peratu re of 25° Kelvin or
higher. Th is temperature is
the boiling point of liquid
hydrogen, and hydrogen
based ref rigerators are l ike
ly to be much less expen
sive and more reliable than
those that use helium as a
refrigerant. The highest su
percondu c t i ng tem pe ra 
tu re w hich has yet been
achieved is found in a nio
b ium-ge rman ium alloy .
Th is alloy becomes super
co nducting at 23° Kel vin.

The Josephson Junction
may be used as a ve ry sen
si t ive detector at m icro
wave frequ encies. Cooled
parametric ampl if iers have
been used for EM E work.
Some yea rs fro m now, su
p er con d u c t i n g co m p o
ne nt s and re f r ige rato rs
m ay become av a i l a b l e
f ro m surp lus sto res and
other sources. It is then
possible that so me new
uses for superco nduc tmg
elec tronics will be found In
amateur-radio stat ions .
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ASCII-USAJAX.25
HOLC CONVERTER

USAlAX25 is the AMRAD approved digital
format STANDARD used on amateur pack
et radio networks.
PAC/NET ccerc on ly $80.00
Assembled!Tested. NoiCs. 90day warranty
Package 01 eu ICs except 2-2716
EPROMs S80.00
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PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPROMs
person ali zed for each purchaser. Re
quires only single 8·10 volt 'I> amp power.
1 year guarantee 01 hardwa re/solt·
warelAX.25 standard RS232 seria l ASCII
at any user baud rate.RS232 HDl C for 202
modem used lor AFSK or di rect to RF
equipment lor FSK.

Custom Systems Custom Programming

BILL ASHBY
_AND SON~

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978
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C W Com m unications, Com puter Land and
T he Computer Museum invite you to send in
yo ur ea rly personal com puters, software, an d
memorabilia - you could win a free trip to

T he Com pute r M useu m in Boston

So, get up to the attic,
down to the cellar and
into your closets, and
te ll us what you find!
Call or write the M use
u rn fo r an officia l entry
form, o r send a photo
and description of your
irems by March I, 1986

to: The Computer Museum, Personal Com
puter ComretitiOn, 300 Congress St., Muse
urn Whar , Bosto n, Massachusetts USA
02 110, (6 17) 426-2800, Tele" 627923 18.

evolution of personal computers and a cata
log highlighting the
Museum's collec
tions. If yo ur sub
mission is accepted ~~?~
for add itio n to the " ...
M useum collect ion,
you will be in vited
to the grand o pen-
ing of the exhibit .,",,-~f~...~
and will receive a
bound edition of
the catalog. If yo ur item is selec ted as o ne of
the five best "finds", you will also rece ive an
all-expense-paid trip to Boston fo r the gra nd
o peru ng parry.

I" XI" X
X -, .X
-, " Ix
X •

I"

Computerland"

Your o ld, d usty " th inker toy" may now be
read y to become a treasured museum piece.
The C o mputer Museum in downtown Bos
ton - an international museum dedicated
ent irely to computing - is search ing fo r the
very bes t and most unique relics o f the per
sonal computer revolution.

Computer.
Land , C W

Communica
tions, and

The Com'
purer Museum

are working to
gether to bring

these early relics
o ut of yo ur attic

and into the
collection of

The C o mputer Museum. T he museum is es
pecially looking for kit machines, proto
types, programs, o utput, newsletters and
mem orabilia o f early computing from
around the world. A selectio n of the finest
items will be used to create an ex hib it o n the

The
Computer
Museum

CW COMMUNICATIONS/INC.
Entries '10"1 11 be judged on significance. rarity, da te, complerness and condmon. Items part icularly sought include pre-1980 machines,
earl~' senal numbers (get those number I's our), machines made for purchase outside of Norrh America (even modern machines arc
sought in this careaorv): hrse releases of sofrware such as first releases of operating svsrerns. languages and mass-marker...d and original
applications; and I're-1980 phorogruphs. newsletters, manuals and other records. The Computet Museum is a pnvare non-profit
cducanonal insnrurion. All donunons are rax-deducnblc accord ing TO the provisions of the lnrcrnal Revenue Service. Thtnker Toys is
a registered tradema rk of Georg... Murrow & Murrow Designs. Inc.
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Jose Vicente PY1AUC
Cai~a Postal 764
13100 Campinas, SP

Brazil

Run Silent, Run Beep
Is your FT-227RB scanning? You won't
have to guess with this easy add-on,

wh ile in motion . In most
ca rs the dial is not in the
driver's line of sight, and in
my case, I get tired of ask
ing my wife if the display is
scanning. It is dangerous
when I am alone and have
to take my eyes from the
road to see the display.
Also, somet imes a short
noise stops the scanning, or
the mike button doesn't
start as it should.

I know that the tal king
dial is coming, but in the
meantime, for safety, I have
equipped my Yaesu 227 RB
with a beeper to assure me
that- it is scann ing. This gad
ge t will work with mos t
transce ivers. The beeper is
like a birdcall or th e sou nd
of the sync hro nizat ion oper
ation on the Colli ns S-line
(old-time rs will reca ll this).
The cost is around $4.00 for
new parts o r much less us
ing your junk box. l ook at
the diagram: It is only a 555
integrated-circuit osc illator
and a 2N2222 transistor in
verter. I installed my unit in
place of the optional tone
squelch. If you have the
squelch, insta ll the beeper
near the speaker in the bot
tom part of the transceiver.

In the 227 RB do the fol
lowing: Open the top cover
by removing the five Phillips
screws. You will note a piece
of gray cardboard fastened
with three screws. Remove
them, lift out the cardboard.
and then raise the edge of
the printed circuit nearest
the dial only enough to

I f you are driving and are
over forty (years old, not

mph), you may have no
ticed how difficult it is to
read a small digital display

E

c

8

PIN 4 , G,OR 7
OF 40 11

I

Fig. 2, PC board.
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Fig. 1. Schemat ic.
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We Give You VHF
Without VHC:
(* - Very High Cost)

Photo B. Assembled printed circuit board.
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Parts list

Resistors, all 1/8 or 1/4 Wall
1 47k
2 4.7k
1 Trimmer pot. 47k
Capacitors
1 C'-.01 pF mi niature ceramic
1 C2-1 pF, 25 volts tantalum
ICfTransistor
1 NE555P
1 2N2222

o

o

beeper that goes to the
speaker is connected at the
accessory jack, pin number
1 . This pin is the one with a
blue wire and a small ceram
ic condense r to the chassis.
The last one is connected
from pin 4, 6, or 7 of the
M$M to R3 of the beeper.
Fasten the circuit to the
transceiver PC board with
two drops of RTV. If you are
locating it near the speaker,
make the same connections
with longer wires, routing
them around any hot transis
tor. When the work is fin
ished, connect the antenna
and the 12 volts and try the
scanning button . You should
hear a low-volume beep
when scanning. With the
t ri m pot . adjust the tone to
you r taste . I am sure you will
find this modification very
helpfuL.

+12V.
o

Front Panel

o

o

o

.---GrOUnd

Fig. 4. Tone-squelch pin locations, seen from the dial side.

locate the MSM4011 inte
grated circuit. This Ie is the
scanning oscillator; it is in
the center of the board and
has 14 pins. Note that p ins 4,
6. and 7 are tied toge ther on
the foi l side.

At this point you shou ld
carefu lly solder a a-inch
piece of insulated wire jf the
beeper is to be located in
place of the tone sque lch, or
a longer one to reach the
speaker area if your beeper
will be located there. The
use of a small battery-pow
ered or insulated iron is rec
ommended as the Ie is a
CMOS.

In s t a ll the f in ished
printed circuit by connect
ing the two w ires (for the
ground and the + 12 V) to
the pins indica ted in the
tone-squelch pin diagra m
(Fig 4). The wire from the

Photo A. Circuit installed in the place of the optional
tone squelch on the Yaesu 227 RB.
" When You Buy, Say 73"
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A Better Money-Maker
WA6 TTY st iffens up his original power supply to deliver

a sol id 13.8 volts at 20 Amps. The cost? Under three bucks!

CC.... lC' TO 9US
·o.""S'DOI US£S

Fig. 2. New regulator c ircuit. The addition of a .~ample input
on the voltage regulator creates a feedback loop which tends
to keep the output voltage of the supply steady.
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Circuit Description

I used a 7BGU1C as the
voltage regulator. A 2N3055
was used to boost the d rive

Fig. 3. Base d iagrams. Note
that the pin connections for
the two vol tage regulators
are d ifferent.

19B3 catalog as "78C llC" .
The device is housed in a
T0-220 package. The pin
connections a re shown in
Fig. 3. The 7BC KC may be
used as an a lte rnate part
(TO·3 case) . The p ri c e
is $2.75 ,

...

..

increases and causes the
output to drop slightly.

The revised vo ltage-regu
lator ci rcuit is shown in Fig.
2. The m ajor difference is
the addition of a voltage
se nsing input to th e regu
lato r Ie. This se nse le ad is
co nnected directly to the
positive output term inal of
the su pply. As the o ut put
voltage decreases with more
load, the se nse lead tells the
regulator IC to boost the
base voltage to th e pass
tran sistors. This feedback
loop cancels out the voltage
drop a nd the o utput voltage
will stay nearly cons tant.

The 78CU1 C may be pur
chased from Circuit Special
ists, lnc., PO Box 3047, Scotts
da le AZ 85257. The part
costs $2.10, and $1 .25 mu st
be included for sh ipp ing
(19B3 catalog). Note that the
part is mislabeled in their
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markablv. The reason for
this is its fourth " se nse"
lead .

The basic problem w ith
the original power-supply
c ircu it wa s the voltage drop
across the base -em itter
junction of the pass trans is
tors (see Fig. 1). When biased
into the ac tive region, there
is normall y a base-to-emitter
junction voltage of about
0.7 vo lts . As the collector
curre ct inc reases, this vo lt
age d iffe re nt ial a lso in
c rease s. For power transis
tors it ca n be as muc h as 1.5
vo lts or so,

The original circuit ap
plie s a re gul ated vo ltage
from the lM317 to the pass
transistor ba ses. At low c ur
ren t levels, th e base-emitter
drop is fa irly constant; thus
the o utput vo ltage stays
fixed . As the o utput current
increases, the vo ltage drop

Kenneth D. Wyatt WA6TTY
f hrhom Technical O~iJt ions

PO Box 888
Canon City ( 0 81212

Fig. 1. Pas~transistor circuit .
As the output current in
creases (lout). the base-to
emitter vol tage drop w ill in
crease (Vbe). This will cause
the output voltage (Vou t) to
decrease slightly,

~[6ucn(o VOlTAGl
'.~....

This article describes a
simple method of im

proving the output regula
tion of the " M oney-M aker
Power Supply" (73, Novem
ber, 1982).

I have been using the un
modified supply for the past
four years with good resu lts .
At a full load of 20 Amps,
however, the output voltage
drops by up to one volt. Nu
merous readers have noted
this anomaly. W4CNQ wrote
and suggested using a Fa ir
child 78GU1C voltage regu
lator instead of the lM317.
Although the 7BGU1 C is not
as widely availabl e, it does
improve the regul ation re-
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Your Second Best Piece
Of Monitoring Gear

Next to your receiver, a subscr ipt ion 10

Monitoring Times is your most valuable tool for
communications monitoring . Th is fa ct-f i l led
month ly ta blo id (hard ware not Inctudedl) is
written just fo r you, the listener, br inging you 36
pag es of concise informat ion on how to improve
your listen ing post, w here to look for those
elusive signals , exc it ing home-brew pro ject s
and more!

current to the pass-t ransistor
bases. Two bypass capac
tors (Cl and C2l are mounted
as close as possible to VR1.
They prevent rf f rom upset
ti ng the regulator and also
act to prevent the regulator
from oscillat ing. Resistors
R1 . R2, and R3 form a volt
age divider for the sample
input to the regulator. For
the values shown, the out
put vol tage i... ad justable
from 10.8 to 14.0 volts de.
Capacitors C3 and C4 fi lter
out any noise or rf from the
sample input.

O nce all the new compo
nents are collected, it is time
for surgery. Remove the orig
inal voltage-regulator circuit
from the power supplv. This
wi ll consist of VR1, R1, R3,
C3, and C4. Refer to Fig. 3 in
the original article. R2, C3,
and C4 may be reused in the
new circuit.

Next, insta ll the new VR1
and Q1 to the che...... is. Iso
late Q1 from the chess!s
using mica or plastic insu-

Iators. Don't forget to use a
li ttle si l icone grease in the
junction area. Finally, w ire
the remaining components
in a point-to-point fashion
using a termi nal strip if re
qu ired. Make sure that all
four capac itors are mounted
close to VR1.

Double-check all added
wi ring and remove any load
from the supply. Adjust R2
for 13.8 V dc at the output
terminals. Now reconnect
your radio and you should
be in hustness.

Conclusion

M y supply stavs in regula
tion out to 18 Am ps. After
that point it starts dropping
down slightly. Your supply
may d iffer a li tt le due to
transformer type or construc
tion techn ique.

I guess the moral of the
story is that it's O K to use
lM317s for low-current ap
phcations. but use feedback
techniques (78GU1C) for high
current applicat ions.•
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Michael 5. Dooley Kf4PC
1953 Carriage Way
Lawren<:evil/e GA 30145

The Commodore Cable Caper
Need a printer cable? Strapped for cash?

Don't just sit there- build the durn thing!

••

a lso defi ned by the RS-232C
standard. A mark , or logic
one. will be a voltage level
between - 3 and - 25 volts.
A space, or logic zero, will
be a voltage level be tween
+3 and + 25 volts. Since
the RS-232C and TTl volt
age leve ls a re different, we
need something to convert
the leve ls from one to the
othe r.

Seve ra l m an ufacture rs
build integrated circuits to
do this conversion. The ones
we 'll be using are manu
factu red by Motorola. They
a re the MC1488 and the
MC1489. The MC1489 is a
quad line receiver. It is used
to convert the received data

FunctiOfl
Frame ground
Transmitted data
Received data
Request to send
Clear to send
Data set ready
Signal ground
Data carrier detect
Reserved
Reserved
Unassigned
Secondary data carrier detect
Secondary clear to send
Secondary transmitted data
Transmitter clock
Secondary received data
Receiver clock
Unassigned
Secondary request to send
Data termin al ready
Signal qua lit y detect
Ri ng indicator
Data rate select
Externallransmitler clock
Unassigned

Pin Name
1 FG
2 TO
3 RD
4 RT$
5 CTS
6 DSR
7 SG
8 DCD
9

10
11
12 (S)DCD
13 (S)CTS
14 (S)TD
15 TC
16 (S)RD
17 RC
18
19 (S)RTS
20 DTR
21 sa
22 RI
23
24 (TC)
25

function. Rather than dis
cuss all o f the pins, le t's
look a t the three pins we'll
be using for our printer in
terface .

The th ree pins we 'll be us-
ing a re pin 2. pin 3, and pin 7.
Pin 2 is Tran smitted Data
(TO), wh ich carries the data
transmitted from the com
pute r to the outside world
Pin 3 is Received Data (RDl,
which carries the data re
ceived by our computer
from the outside world. Pin
7 is Signal C round, which
provides a ground re turn
path for TO and RD.

The voltage levels used
on the Tran smitted-Data
and Received-Data pins are

mark, or logic one, and 0
volts dc for a space, or logic
zero. RS-232C is a little more
com plicated . Rather tha n
d iSCUSS everything about RS
232C, let's just look at the
basics.

RS-232C is a standa rd. It
was set up by the Electron
ics Industries Assoc iation
(EIA) to provide a standard
interface for computer and
peripheral man uf acturers.
The standa rd interface a l
lows one ma nu fa ctu rer'S
com puter to be used with
another's printer or another's
modem, etc. The standard,
however, is not required .
Some manufactu rers don 't
use it. Those manufacturers
that do, genera lly use a
DB25 connec tor. As can be
seen in Table 1, each pin has
a de signa ted na me and

,. .

So you need a printer in
terface for your Comrno

dore 64. Have you seen wha t
they're asking for one? Well,
between my junk box and
the loca l parts house , I built
one for a who le lot less tha n
the $60.00 asking price on
the one I saw.

The Commodore 64 al
ready has an RS-232C inter
face built in. It's part of the
user port. The only problem
is that the voltage leve ls at
the user port are TTl, and
we need RS-232C levels.

Now hold on a minute .
Just what are these leve ls I
keep rambling about? And
what is this RS-232C? First,
the TTl levels are the volt
age leve ls the computer
ta lks to itse lf with. They are
usually a + 5 volts dc for a

•

~"ALL CAPACITOItt~. 16v
{L£CTo'OUTI(
AU I:OOOU ,..400~

Fig. 1. Schematic.
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Table 1. R~232C pin designations.



.......

by TAPR

GLB Model TNC-2A Ki t

GLB MODEL TNC·2A KIT

=

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

eo.-.. GlB to.- .,... ".... , CO> "'" "'"_
(II _ eoo.,_.

COMPLETE KIT ONL Y
$169,95

...... _ j'OUtnougf'IIT~ TNC-2_
__ .!t""lI cI IN PMl. GL6 _ IN In!
",,__ cI _ ee....
_-__..T~Ro '0..,".-

CiLB ELECTRONICS

• lOW 25 mA <:UO-_l "'O,ft
• o...;nod lor panot>.. or wi..

gO .edstil1_s
• "l '...., ........_ l ogllt _ ft'
• "-' all "",ta' . "' U,"" ....,10--o O<>.tl<>.a.d lilft.u'" B.it...., IlA"l
_.~

o 0<>._ ... 'cl'ldO!l IQI' ...1.-1 ' y.
o s,_ 06·25 CotI.-tots
• OulgU' .,gftal '!>d'c.'.' "Con.-'od'· Statuo
• 000. roo, ''''lu'", oqUSlefttod 'ud 'o
o Com•• ""tn 6K 01 FlA M
o Remo le Command MOd. lor Unal·

lend"" operatoon
o HOld",,,. comm.nd loc ko ut 10'

""ufl ' y
• CommOnd. compe"p,. .. ,tn OUi

_I PKI
• Roleon••it 01_ 1..., ..... 0' the_, 1'1(1
• E.". I/O lines lor 0/*".1 oppllC<ll'.-

Model PK1,L

_ ...._ "t
'10 ,~ VtlIt. oc • 2$ "'A tylHCO'

523995
52011.95

Wel l. now that you've fin
ished building the printer in
terface , yo u' re going to
need som e so ftwa re to
make it work . There's a pret
ty good program on page
357 of the Commodore 64
Programmers Reference Man
ual. If typed in exact ly as
shown, it will transm it a nd
receive ASCII data a t 300
bits per second. If 300 is too
slow or too fast for what you
want to do, it's real easy to
change. line 100 reads like
this: l000PEN 5,2),CHR$(6)

The nu mber 6 in paren
theses is what sets the com
puter to 300 bits per second.
By changing this number to
one of the numbers shown
in Table 2, you can operate
your compute r from 50 to
1800 bits per second ,

Other programs should
work equally well. You' ll
p robably find one t hat
works better, Anyway, this
one will get yo u sta rted.
Hope you e njoy bui lding
and using you r printer inte r
face as muc h as I d id. .

1 = 50
2 = 75
3 = 110
4 = 134.5
5 = 150
6 = 300
7 = 600
8 = 1200
9 = 1800

Table 2. Data rate conversion.

from R$-232C level s to TTl
levels. The MC1488 is a
quad MDTl line driver. It is
used to convert the trans
mitted data from TTl le vel s
to R5-232C levels.

That's enough theo ry fo r
now; le t's look at the sche
matic (Fig.1). As you can see,
the ci rcuit is fa irly simple.
All that's needed is a plus
and minus 12-volt-dc power
supply, one resistor, the two
c hips, and a cou ple of con
nectors. Since the circuit is
so simple, go ahead and
build the durn thing. When
you're finished, come back
here and fin ish read ing. We
still need to discuss some
softwa re.

Copy Worldwide Short-wave Radio
Signals on Your Computer

Remembe r the fun of tuning in all those foreign broad
cast sta tions on the short-wave rad io? Remember those
mysterious sounding coded tone signals that baffled
you? Well , most of those beeps & squeals are really
digital data transmissions using radiotelctype or Morse
code, The signals are coming in from weather sta tions.
news services. ships & ham radio operators all ove r the
world , Our short-wave listener cartridge, the "SW1:',
will bring that data from your radio right to the video
screen, You'll see the actual text as it 's being
sent from those far away transmitters.

The "S\ \ 'L" contains the program in RO.\ I
as well as radio interface circuit to copy

MICROLOG
INNOVATORS IN DIGITAL CQMMUN/CATfON

Morse code and all speeds /shifts of radiotele type. It
comes with a cable to connect to your radio's speaker!
earphone jack, demo cassette, and an excellent manual
that contains a wealth of information on how to get the
most ou t of short-wave digital DXing. eve n if you're
brand new at it.

For about the price of an other "Pac-Zapper' game. you
can t ie your Commodore 64. 128 or VIC-20 into the

exciting world of digital communications
with the xttcrolog SW L. $64, Postpaid. U.S,

.\fICROLOG CORPORATIO~ .

18713 Mooney Drive.
Gaithersburg• Maryland 20879,

Telephone: 30 1 258-8400.
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The Perfect RTTY Filter
Its tunable shift covers 80 to 1160 Hz with a flat gain
and Q,And you can build it for less than ten dollars!

Shift (Hz)

eo
170
325
425
550
700
850

1000
1100

Filter Center
Frequency (Hz)

1355
1445
1600
1700
1825
1975
2125
2275
2375

Table 1. Common shifts and
their corresponding space
filter center frequencies.

desig n was adj usted fo r so
ca lled " low tones" (ma rk =
1275 Hz.)

The ci rcuit (see Fig.1) con
sists of two complete filters,
each using a n084 BiFET
quad op amp. The mark fil
ter is fix-tuned a t 1275 Hz
while the space unit is tun'
able from 1355 to 2415 Hz.
The pot used to tu ne the
va riable filte r is a l OOk dual
ga nged, 41 -step Radio Shack
model (217-1732). The pot is
bill ed as a "Ste reo Control"
and each section has a 40
percent-loudness tap whic h
is unused .

R5 and Rb could be e limi
nated if a suitable 50k pot is
ava ilable. Several junk-box
pot s we re tried but pro
duced poor results because
the ga ngs were not even ly
matched .

R3 a nd R4 s h o u ld be
closely matched as should

'£0'

s ....C( OuT
"'-24 1'~,

"
1

'0, '••

The Circuit

Since ma ny modern re
ce ivers have fixed bfo off
sets a nd c a nno t pa ss the
highe r fr e quenc ie s atten
dant to wider shifts, the fi na l

a few kink s were wo rke d
out, a fina l unit was fabri
cated and installed in mvde
modulator.

The result was a continu
ously tunable filter allowing
cove rage of shifts from 80 to
11&0 Hz. Tests showed both
gain and Q to be nearly flat
ac ross the entire range.

too complex to be worth the
effort .

When I saw W90DK 's
" Shoestring RTTY" TU using
sta te-va riable filters(7J, Jan
ua ry , 1985), the thought
came to mind that such til
ters might be made tunable.
The question was: Could the
SVF maintain both Q and
gai n over the range needed
to tu ne RTTY shifts of about
50 to 1200 Hz? A check of
the filter design equations
confi rmed tha t suc h a fil ter
should be possible, so two
were bu ilt and tested . Afte r

,

,' ~ - -- -----------------7,, ,,' ,

r% " ,,
q ,,' "/ ' " ..' n:'-' ""' '0' '"

~

'"
~

•• .,' .,'... ...
J'" . . • •
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Fig. 1. Tunable RTTYfilter.
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H ave you ever noticed
just how u ri-stand ard

the so-ca lled standa rd RTTY
shifts a re in practi ce? 17o-Hz
shift seems to me a n an y
thing less than 400 Hz. In the
pa st, every time I tuned in
a nonstandard-shift RTTY
signa l. be it commercia l or
amateur, my longing for tun
able filters o nly increased.

My quest fo r t una b le
RTTYfil ters has ranged from
switc hed-ca pac ita nce ac
tive ty p es (t hey n e v er
wo rked righ t) to an audio
he terodyne system that was



until the mark signal yie lds
max imum scope deflection.
then rotate the fil ter- tu ni ng
con trol until the correct pat
tern or maximum space de
fle ction is obta ined. Aft er
yea rs of switc hing filters, it
takes a little ge tti ng used to ,

Of course, if these filters
are used with an AFS K gen
e ra to r for tran smittin g.
make sure the tones trans
mitt ed a re the same as those
rece ive d . O the rwis e, you
will not be tran smitting and
receiving on the same fre
quency.

If the fil te r contro l is cal i
brated, then you can tel l if
that signa l is 800- or 875-H z
shift . See Table 1 fo r a list of
space-fi lter ce nte r frequen
cies and the corresponding
shift s. The list can be used as
a ca libra tion gu ide.

With these filters, strad
d le tuning is no longer nec
essary. No matter what the
shift. the maximum signal is
being delivered to the detec
tors .

$ ..8
.1.
.1.

1.79
.78
.50
.3.

3.90

ings vary by more than a few
tenths of a volt. check to see
that both gangs of the tuning
pot tra ck togethe r.

Results

While the ga in a nd Q of
the space filter a re nearly
fla t ac ross the entire tuning
range, some interact ion and
phase shifti ng will be noted
on shi fts less than 125 Hz.
This is easily overcome with
a slight re tuning of the re
cerve r.

The filter is easi est to use
when coupled with an oscil
loscope. Tune the receiver

Par1s List

.001 mylar or polystyrene

.01 disc ceramic
1o.uF, 16-V electrolytic
Dual-gang l OOk pot (RS 271 .1732)
Yo-Walt resistors
Pc-mount . 20k trimpots
y'-Wall resistors
T LOB4 BiFET quad oo amp
2 ta-crn DIP sockets, hookup wi re,

PC board, etc. 1.00
$9.15

Parts available from Rad io Shack. and Jameco Electronics, 1355
Snoreway Rd., Belmont CA 94002.

Cl-C4
C5, C6
C7
A1 . R2
R3-R15
R16, R18
R17, R19-R23
U1 , U2
Misc.

To align the fixed filter.
feed in a 1275-Hz signa l and
ad jus t R7 and R8 fo r maxi
mum output.

The va riable filte r shou ld
not need a ny alignment. To
check it. however. feed in
d iffe re nt tones and ad just
the tunin g control for maxi
mu m output. In eac h case.
the output vo ltage sho uld
not change with frequency.
Al so. the output vo lt a ge
should equal that obtained
fro m the fixe d filte r, a l
though a slight fa lloff may
be noted at the extreme end
of pot rotation. If the read-

Construction

Just about any circu it-fab
ricatio n met hod ca n be
used . I built mine on a PC
ca rd as a d irect plug-in re
placement for an existing fil
ter ca rd . The t u ni ng pols
replaced the filter switc h o n
the front panel. Whatever
the method of construc tion.
keep in mind that so me lay
outs may requ ire the taming
effects of ferrite beads on
so me or all of the inputs,
outputs. bias lines. and the
power-supply lead.

Also. do not lace o r bun
dle the tun ing contro l leads.
The stray capaci tance may
cause problems. especia lly
if the leads have to be more
than a few inc hes long. Use
polystyrene o r mvlart ca
pa citors for C1 through C4. I
used 15-turn PC trimpots for
R16 and R18. but that is not
rea lly necessa ry.

R5 and R6. These resistors
will determ ine the high and
low end of the filter tun ing
range.
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1986
CALLBOOKS

The ' Flying Horse'
has a great new lookl

it." the biggest change in callbOok history!
Now t here are 3 new callbacks for 1986.

The N o rth ArTlerlun call baok lis ts t he
amllteur, in a ll count ries in North Ame..lca
pluS those In t-Qw", il a nd the U.S. possessions.

T~ International callbook lists the call s.
names, .lnel aCld,en i n formation f or llcel'l$8d
am,lteur, in all count ries outslcM Nort h
America. Cove raqe includes E urope. Asia,
Af rica, South America, I nd the Plcillc area
(e llCluslY8 o f H aw aii and t he U .S. pon es
slons).

The callbaok Sup p lemen t Is a w h o le new
Idea In ceueoo« UPdates. PUblished June I,
1986 , t h is Supplement w i ll Inclu de all t he
activity f o r b o th the N orth A m erican and
Internati onal c eneccxs fo r t he preced ing
6 m ont h s.

Publication da le for t h e 19 8 6 c.llbo oks is
December I, 1 9 8 5 . see your dealer o r o r der
now d irect l y from the PU blisher .

a North Amer ican callbook
Incl. shipPing within U SA $25 .00
Incl . shipping t o foreign count ries 27.60

c In tern,tion,l cauecc«
incl . shipping w ith in USA $24 .00
incl. shipping to foreign countries 26.60

Treat yourself to the 0-104 Stlver Eag
The wor ld renowned 0 -104 As a result of Astatic' s ,i{) years

s tands alone as the pe rformance of technology. this microphone is
lea d e r in b ase s tat ion also extremely versatile .
amateur microphones. The Factory wired . it can be
T-lJP9-DlO·J. Silver Eagle is easily conve rted to elec-
also recognized for its out- trontc or relay operation.
standing beauty. Adjus table gain provid es

A b ri ght, vibra nt optimum modulation ,
appearance reflects ele- The f)·104 Silver Eagle
gance and. style. All exteri- will make any rig look as
or parts plus the ha..e and good as it sounds. For
handle are chrome plated to a jewel - more information. see your Asta tic
like finish . dealer or .....rite.

~ Astatic Corporation
IAS'-.TATII: P. o. Box c o-Conncaur. OH -H<).](~.!IO. (l I6);;l)J.1II1

.,;__ In Canada: Canadian Astatic, LTD.
InOEIlesmere RJ .. t'nit2 ~

Scarborough, Ontario ~I IP zxs •(416) !Qj-U22

SPECIAL OFFER

C calibOok SU pplemen t , pu b liShed June lst
In cl . shiPping w it h in USA $ 13.00
Incl . shiPPing t o f orei gn cou n t ries 14 .00

$184.50 s-r RADIO DESK
Deluxe - Ready to Assemble
Designed with angl&d rear shell fo r your
viewing comfo rt and ease 01operation,
FINISHES: Walnut or Teak Sta in, sq
FIGO. Sp.c,,: Jt·, Wid. by 30" O...p

Add,loonel ln!ormaloon em Reo""'1 '

Ch.C~ ', Money Orders. BanI<A""'''C''d

... at last . . .
your shack organized!

A beautiful piece 01 furniture - your XYl will love it!

Radio . quipment
not included

I nd Masl.., Cha,goe Acce pled
"Iso A.a, labl" F 0 .8 C" I. er C,ty lin Cali!. Add 6' 541" Tn.)

Floo, Space ~1 W,de b1 30" __ DEALER INQUIRIES INVITEO __

$199.50 $-( AmatH' Radto'rnK.'
4384 KEYSTONE AVENUE . CULVER CITY. CALIF. 90230 - PHONE (2131837·4870

T el : (3 12) 2 34-6 6 0 0

RADIO AMATEUR 116 kca aa INC.

~
Dep t . B

, 9 2 5 Sher w o o d D r. , Box 247
Lake BlUff, IL 6 0 0 4 4, U SA

o Both N .A . & Interna tlonal callbook$
In c l. sh ippin g w ithin USA $ 45.0 0
In c l . sh i p p ing t o fo reign countr ies 5 3.50
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Order Toll Free
Use your Credit Card'

Hi/Ild-held Tf i/ Il!>('e i vef l
Deluxe models Reg ul ar SAtE
IC-02AT for 2m 34900 289'1
IC-04AT for 440 MHz 379 00 319l\
Standard models Reg ula l SAtE
IC·2A for 2m 23950 18911
IC·2AT With Hr 26950 199'\
IC-3AT 220 MHz. TTP 299,95 239l1

IC·4AT 440 MHz. TTP 29995 239"

HOURS. Mon. thru Fri. 9·5:30;Sat. 9-3
Mil waukee WATS li ne: 1-800-558-0411 answered
evenrngs un ti l 8:00 pm Monday thru Thursday
Please use WATS lines for Ordering
use Regular lines for other In/a and Service dept.

A(cP,\one, for [)('/u xt' mod",l, Regular
BP·7 425mah/132V Nlcad M . use 8C·35 67:>0
BP·8 800mah/8 4VNicac Pak . use BU5 ... 6250
BC·35 Drop In desk charger for all ba tte ries 69.00
BC·60 s.cosucn gang charger. all bans SALE359 95
BC·I6U Wal l charger for BP7/ BP8...... .. . .. . 1000
LC· ll Vinyl case 17.95
LC-14 Vinyl case fo r D I ~ usmg SP·7/8 1795
LC-02AT Leather case fo r D I~ mode ls w/BP·7/8 39.95
A«(p\\<)ri,·; fUf both modpl.> Regular
Bp·2 425mah/72V Nicad Pak- use BC35.. 3950
Bp ·3 Extra Std. 2:>0 ma h/8.4V Nicad Pak 2950
Bp·4 AI ~alrne batte ry case , , 12,50
Bp·5 425mah/l08V Nlcad Pak . use BC35 4950
CA·2 Ielescopmg 2m anten na 10.00
CA·5 5/8·""a~e telescoping 2m an tenna 18 95
fA ·2 Extra 2m Heuble antenna 10.00
Cp·l Cig. fighter pluglcord for BP3 or Ole... 950
DC-I OC operation pek tor standard models 17:>0
lC·2AT Leather case for standard modefs..... 3495
RB·I Vinyl wate rproof radiO bag 30 00
HH ·SS Handheld shou lder strap......... .... ... 1495
HM ·9 Spea ker microphone 3450
HSIO Boom microphone/headset 1950

HS·I OSA V o ~ umt for HS·IO & De lu xe only 195 0
HS·IOSB PH unrt for HS·IO 1950

ML-J 2m 2.3w rollOwout amnhfer SALE 79.95
SS-32M Commspec 32-tone encoder 2995
Recei Vl' r> Regu lar SALE
R·7000 25-2000 MHz, 117VAC 899,00 78911

RC·12 lnftared remote controller TBA
R·7lA 100 kHz-30 MHl, 117VAC $799 00 649' \

RC·ll lnftared remote ccntroner;.. 59.95 49' \
fL -J2 500 Hz CWlifter... 5950
fL ·63 250 Hl CWfilter {lst IF)..... 485 0
fl ·44A SSBfilter (2nd IF) 159,00 144~\

EX-257 fM unit. ... . 3800
EnlO Voice synthes izer.. .. . . . . ... 3995
CR-64 High stabilrtj oscillator xta! 5600
SP-3 External speake r. . .. . . . .... ... 4950
CI< ·70 (EX·299j 12V DCopllon..... 9.95
MB·12 Mobile moun!.... .... 195 0

Ac«(';\orip\ (Om(IJOIl to 271A/H dod ·O I A/ 1I
PS·25 Interna l power supply for (A)... 9900 8991
PS·35 Interna l power supply for (HI 160,00 1441\

PS·15 Extern al power supply 149.00 1341\

SM ·G Desk microphone............... 39,00
EX·310 VOice svnthesuer 3995
TS ·32 CommSpec encode/oecccer.... 59,%

UT·15 Encoder/decoder rntertace . . 12,50
UT-15S U1 ·15S wITS·32 Instal led..... 7995
VHfiUllf rnohile mulri-IlI()(/p .\ Regular SAL E
IC-290H 251'1 2m SSB/f M, TTP mIC.. 54900 479'\
IC·490A 101'1 430·440 SSB/FWCW 64900 5799\

Vllf/Uflf/12 Gl lz f M Regu lar SALE
IC-27A Eompact 251'1 2m FM w/TiP rmc 36900 29911

fC-27H Compact 451'1 2m FMwITTPnne 40900 3591\

IC-37A Compact 251'1 220 FM. TiP rmc 44900 3291\

IC-47A Compact 251'1 440 FM, TiP rmc 469 00 3991\

PS·45 Compact 8Apower supply 11 2 95 991\

UT·1 6/EX·388 Vo ice synthesizer 2995
Sp·IO Sum-line ertemat spea ke r 2995

IC·3200A 251'1 2m/440 FMwITTP 549.00 48911
UT-23 VO ice synthesizer.... ..... ... 29.95
AH-32 2m/440 Dual Band antenna 32.95

larsen PO-I< Roof mount .... . , .. 2000
Larsen PO-TlM Trun k-l ip mou nt 2018
larsen PO-MM Magnetic mount 1963

IC·l 271A 101'11.2 GHz SSB/CW Base 99900 8891\

ATV- 1200 ATVInterface umt TBA
PS-25 Inte rnal power supply .... 99,00 891l

EX·310 Vo ice synthes lzer..... 39,95
UT·15S CTCSS encooer/ceccder... 79,95

IC·120 11'112 GHz FMMobile 499.00 449~\

Ml·I 2 1.2 GHz 101'1 amplifier 339.00 29911

R",pe' l l en Regular SALE
RP·3010 440 MHz. lOWFM, xtal cent 99900 89911
Rp·121O 12GH1. IOWf M.99ch.synth 119900 1089

Duplerer 1210 12GHlduplexer 1199,00 1089
Cabinet tor Rp·1210 249,00

Hf !uw,u ,Hn,l/ifief Regular SALE
IC -2 I< L 160· 15msolid sta te amp w/os 179500 1299
6-flWfef VI!! P"rr,lh/p Regular SALE
IC·505 3/10W 6m SSB/CW portab le 449.0039 91\

Bp·IO fnternal Nrcad battery pack 79~0

Bp·15 AC charger 12~0

EX·248 fM unit . 4930
lC· IO Leather case. 34%

VIlIil ,'llf h,IW mU/fl -fI)o' /p, Regular SALE
IC·551 D 801'1 s.rrete SSB/CW 69900 59911

EX-I 06 FM opllon...... 125.00 11 2' 1
BC· IOA Memory back-up.. 8,50
SM-2 Electret desk microphone.... 3900

IC- 271A 251'1 2m FM/ SSB/ CW. 69900 569"
AG-20 rntemar preamphf ler~ . 5695

IC-271H 10.01'1 2m FM/SSB/CW .': ... 89900 759"
AG-25 Mast mounted pleamphfler* 8495

IC-4 71A 25\'{430·450 SSB/CW/FMxcvr 799 00 699'1
AG- l Mast mounted preamphfier" 8900

IC-47IH 751'1 430 ,4:>0 SSB/CW/ FM 109900 9691\
AG·35 Mast mounted preamphher" 8495

For a Limited time!
With the purc hase of an IC-271A /H or
IC-471A/H get the matching PREAMP'

for onl • $1-00 Extra.

Regular SALE
84900 72911
16000 lUll
34900 314'\
5950
5000

99900 7691\

160 00 1441\

200 0
3900
50.00
5950
4750
9650 8911
9650 8911

15900 1441\

3950
3900
39,50
1950

Regu lar SALE
149,00 134' \
4500
650

259,95234'\
550

4950
2500
5600

139,001291\

6995
34900 314'\
449,00 3991\

28900 259'\
9995 79' \

Hf f quipmerll
IC·735 HF trenscewer/Sw rcvr/ n uc

PS·55 Externa l power supply .
AT·150 Automat ic antenna tuner ..
FL·32 500 Hz CW filter
EX·243 Electron ic keyer umt .

IC·74 5 9·band XC~ r wl.l -30 MHz rcvr
PS·35 In ter nal power supply .
EX ·24 1 Marker un it .
EX·242 FMunrt , .
EX·243 Elect ron ic rever unit .
FL-4 5 500 Hz CWfilt er (1st IfI .
Fl-54 270 Hz CW fi lter (lst lFI .
FL-52A 500 Hz CW filter 12nd IFI
FL- 53A 250 Hz CW filte r 12nd fF I
FL-44A SSB filter (2nd IF) .
HM ·IO Scannmg mobile microphone
SM·6 Desk microphone .
HM ·12 Extra hand microphone.
MB·1 2 Mobile moun!.. .. .

Or!U'f A( n'"ofi.,,:
PS· 15 20A externa l power supply .

CF · I Coo l ,n~ Ian for PS·15 ..
EX·144 Adaptor for CF·I /PS·15,

PS·30 Systems pis w/ cord. g.pm plug
oPC Opt cord, speCify 2. 4 0,6·p,n

SP- 3 Ertemal base station speaker.. ,.
SP-5 Remote spea ke r tor mobiles ....
CR-64 High stab, ref, n al (745/751)
PP· I Spea ker /patch Isp€CIfy rad ,o) ...
SM-8 Desk mlC . two cables, Scen. ...
AT· lOO 100W 8·band au to antenna tuner
AT·500 500W 9·band auto, antenna tuner
AH· I s-beno mobile antenna w/tuner
GC-4 Wor ld clock . (CLOSEOUT) •

IC·75I 9-band mrll·30 MHz rc vr 1399.00 1089
PS-35 Internal power supprv .. .•.. 16000 144~1

FL-J2 500 Hz CW filter (lst lFI . 59.50
FL-63 250 Hz CW filter (l st If ) . 4850
FL-52A 500 Hz CW filter (2 nd IFI... 9650 8911
FL-53A 250 Hz CW filter (2 nd IfI. 9650 8911
FL-3J AMuner , ". 3150
FL-70 28 kHz wide SSB filter ...... 46,50
HM · 12 Extra hand microphone.. ... 3950
SM·6 Desk mic rophone .. ,. . . . . . . . . . 3900
RC· IO Extern al frequency con trol ler 3500
MB-18 Mobile moun!. . .. ... ........ 1950

Ic-n OA s.banc rcvre (C LOS EO UT) . 1349,00 699'1
PS-15 20A ertema l power supp ly 149,00 134'1
Fl·32 500 Hz CW filte r...... 5950
FL·34 52 kHz AMfilter , 49 50
BC·IOA Memory back·up.. .. . . . . . . . 850
SM-5 8·prn elect ret desk rmc .. ..... 39,00
MB-5 Mob ile moun!................ 1950

In Wisconsin (outside Milwaukee Metro Area)
1-800-242-5195

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

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

~::id·1-800-321-3594

Order Toll Free: 1-BOO-:J:iB-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200
-------AES BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER, Fla. 33575 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 Awnue
Fla . WATS 1-800-432-9424 No In-Slate WATS No In-Slate WATS Phone (312) 631-5181

~rd~~ae 1-800-327-1917 No Nationwide WArS ~~ ~~~: 1-800-634-6227 ~ii~~1: 1-800-621-5802
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Stephen W. Wolf N08M
21112 Butternut Ridge Rood
North O /mSlf>d OH 44070

Double Your Computing Power!
Tr y "parallel processing" with a second CoCo ke yboard.

Fig. 1. To test your new keyboard, connec t a battery-oper
ated test lamp or an ohmmeter between any row and an y
co fum n wire. Ensure that the respective key operates. For
example, if wire 4 and wire 13 are checked, key T should
es rablish continuity. Repeat for each row and column wire.

50 73 for Radio Amateurs . January, 1986

business do cuments wh ile
st ill keeping an ear to the ra
dios . At tim e s the Co Co
real ly became a nuisan ce as
it t o ok u p so muc h des k
space; moving it to the side
is difficult due to the wires
and cables.

Checking some of the lo
c a l com p u te r o ut le ts , I
found their units to be (typi
ca lly) way overpriced. Key
board s are av ail a b le
thro ugh mail o rde r, but
matching enclosures could
not be found . Many of these
keyboards would require re
formatting to work with the
Color Computer.

Th is w a s wh en our 16
month-old d au gh ter came
by with her "computer" 
the old bubble-bump key-

Photo A The new addition to the radio shack.

Computer would drive this
home.

Although not into games,
I do use the compute r fo r
code convers ion on my am
ate u r-rad io syste m. As a n
avid codejradioteletvpe en
thustast. I ca nnot imag ine
going back to a keyer or me
chanical teletypewriter. My
Yaesu FT·980 rad io is micro
processor cont ro lled . The
va rio us ports a re brought
out of the radio and can be
contro lled by another mi
croprocessor. The possibili
ties are exciting.

My p ro b lem was de
sc ribed by t he old adage,
"You can't mix bu siness with
p leasure." The CoCo had
been kept on the rad io desk.
Th is al lowed me to e nte r

•••

Cleveland, Ohio, area . We
have found our CoCo to be
invaluable in th is word pro
cessing area, The TR$-80C
makes the thousa nd-do llar
machines lo ok like a b ig
waste of money. Why buy a
big, someti mes dedicated ,
machine when you can run
two or even three CoCos for
the same price? I do not be
lieve that we realize how
many computers like ours
are out there in businesses.
More public-domain p ro
grams to demonstrate the
business end of the Color

coo........ . "15

"•

T his article describes how
to add a second key

boa rd to your computer. It is
simple in that no code con
ve rsion is attem pted . The
second keyboard is simp ly
placed in para ll el wit h the
first. This will be of specia l
interest to amateur-radio op
erators using the Color Com
puter.a They no longer will
have to have the computer
sitting in front of their radios
taking up va lu a b le desk
space.

My wife and I run a secre
tarial se rv ic e he re in the



Photo B. Keyboard rear leg with rubber foot. Photo C Box for connections.

~.."""... . <11£.
~CT_ I;W
soc'n .....

"",, , lip"' ..

board wh ich I had given her
when I modified my com
puter by giving it a real type
writer keybo ard . My wife
yelled, " Indian giver!" as J

took the o ld keyboard into
the worksho p.

Modifying the Keyboard

The keyboard is a small,
sel f -c ont ained unit not
needing an enclosu re. How
ever, you will need a box to
keep the con nect ions im
mob ilized . If t hey a re
bu mped and jiggled , they
will event ua lly fail. Th e
moun ting brackets o n th e
si de provided a location for
hardware rigged to hold the
keyboa rd at the proper an
gie.

All parts were scavenged
from va rious junk boxes. A
parts list is an excellent
breeding ground for creativ
ity.1f you do not have a part,
try to come up with some
thing you can substitute for
it. If you do not have rubber
feet fo r the keyboard, per
haps you can locate some
rubbe r-like materia l from

so mewhere else, o r chec k
the attic and basement for
some di scarded applian ce
that may have rubber feet
you cou ld use.

Th e ke yboard is c o n 
nected to the computer via
the t e-condcctor ribbon ca
ble coming out of the back
of the connector box. (Pin 3
of this ca ble is not used: I
write about 16 conductors
on ly because of the type of
wire tha t I used. You may
substitute 15-conductor ca
ble anyw he re that t b-con
du ctor cable is called for.)

Cut a slit in the bottom of
the box for the ri bbon ca ble
to fit through. Measure the
cab le a nd mark the box .
Dri ll a ho le at one end of the
mark, fit a coping-saw blade
into it, and ca refully cut the
line . If you do not have a
coping saw, perhaps the slit
could be made (in a plastic
box) using a hot knife o r sol
de ring iron. A hand moto
tool would be ideal for this
ste p. Wrap tape around the
ribbon conducto r to protec t

the cable from chaf ing on
the edges of the slit in the
box.

The following step, cut
ting and glui ng the ribbon
cable, is no t necessa ry if you
can locate a proper connec
tor for it. You ca nnot solder
aga inst the plastic of the ca
ble; it just disintegrates.

The connection to the
keyboard is formed using a
card-edge socket and a plug
in boa rd fo r t his socket.
Since the spacing of the con
nections on the ribbon cable
is different from the spaci ng
on the plug-board, the ri b
bon cab le connections will

be repo s itio ne d to matc h
t he plug-in bo ard . W it h a
pa ir of scissors, cut the con
ductors of the ribbon cable
a pa rt. Fe ed t he c a b le
th rough t he slit and glue the
box to the back of the key
board.

Sixteen-conductor cable
will be run from the second
keyboa rd to the computer.
This cable can be hard to
fi nd, but it is easy to fabri 
cate. Rotor cable in 3, 4, and
5 conductors is avai lable at
mo st d epar tm en t sto res .
Four-conducto r phone line
can be found at Radio Shac k
and is qu ite flexible.

---

Fig. 2. Fron t of the computer.
Pho to D. Keyboard connectors come into the bottom of
the computer.

73 for Radio Amateurs· January, 1986 51



h~=~_~~r~-;-~-~-----------~::~-;- ------ - - ----'

•

,.,.
~" ~".. ... u •

~
, , •-,.. '- -,

IS" II " AO ., • • •
~

,
•• •

1~"" 'P1 AO ,., • ,. , •
"' ., ,

JO.... ISH2 l

'"
.. ' ..s IS"2) • •.., ....".. '" SH "S"2'.. '" ,." ' O'S IS" l l

, ,
~

.. ••IS" " .., ,
SH1IS"2)'",. .. , "'.

• •
' ""so

,.
• ...T

~-00 .. • - -, • •.... .. ."
"

.. • ., ..

j"
.. ~ "

" •
1500" 0" .. ".. -.. .. .. . , ".. " .. ... ".. "

.. .... " .,
oo

.. ..

" "

' 4 ' 4

's '.

" "K ~ J

Fig. 3.

Determine how far yo u
wa nt to go w it h t he ke y
board and cut as many runs
of the cable as you need to
make the 16 conductors. I
used a-wire phone li ne. 25
feet long; four runs made 16
conductors . Tape the cables
together every six inches o r
so to keep things neat. Mask·
ing tape is cheaper t han
electrical tape for th is pur
pose.

Now you will have to de
cide if you wis h the second
keyboard to have a connec
to r. The alternat ive is to wire
the keyboa rd directly to the
computer. This means you
will have to gather up the ex
tra keyboard with the com
puter when you move them.
Skip the next few steps .
which are for the connector,
if you are not going to use
one.

Cut another t e-conductor

ca ble; thi s time make it two
feet long. It will be used in
side t he compute r. Set i t
aside.

A 25-pin 0 connector is
used in these steps. These
connectors a re difficu lt to
so lder. A small so lde ring
iron and tweezers w ill make
the job easier. Shorts can be
avoided by usi ng as litt le
heat as poss ible so that the
insulat ion on the wires is not
burned away.

Solde r each set of wires in
a predetermined o rde r. If
you so lder red, black, green,
and yellow each time, you
need find the posit ion o f
only one wire to know where
the other three go. If you are
using rotor cable. you will
find one wi re is different .
Again, pay attention to the
order in which they are in
sta lled .

Use the female connec
tor for the back of the com-

puter. If something fal ls o n
the computer, it is less li kely
to short the female connec
tor than the ma le.

Take o ne end of the 16
conductor cable you fabri
ca ted and solder it to the
male D con nec to r. Insta ll
the hood over this connec
tor. Set the cable aside.

If the bo x t ha t was in
sta lled on the back of the
keyboard is too small to fit
the ca rd-e d ge so ck e t. th e
socket will have to be cut.
Cut between the 17th and
18th set of terminals on one
side of the socket. That way
you will not need to worry
about damagi ng the 16th
terminal. If mo re ro o m is
needed, cut off the mount
ing hole. O nly the top or bot
tom set of te rminals will
need to be used. The other
se t of 16 termina ls can be
cut off.

Cut the plu g-in board per-

pendicular to the te rmina ls.
l eave enough to be able to
grasp the boa rd to plug it in.
If you cut the connector. cut
the board's length to match.

Using the plug-boa rd as a
guide, glue the ribbon cable
terminals over the plug
board termina ls. Super glue,
if used ca refully. works f ine.
The connector will be tight
due to the additional mate
rial of the ribbon conductors
so be s u re your glu e will
hold .

Use an o hmmete r or bat
te ry-operated test lamp to
determine which wire of the
cable is attached to pin one
of the D connector. Solder
this to the terminal on one
side of the card-edge socket.
Do the same fo r the 15 other
wires.

Plug the boa rd into the
ca rd-edge socket. Place the
connect ion into the box. If it
is loose, a drop of glue will
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secure it. File a hole in the
top of the box for the ca ble
to come out. Put tape over
the cable so it fits tightly in
the hole. Put the cover on
the box.

Glue two rubber feet on
the bottom front edge of the
keyboard . Threaded rod is
used to lift the back of the
keyboard to the proper an
gle. Cut the rod so t hat it
gives an angle that w ill suit
you. Two nu ts secure the rod
to the top of the keyboard
Pu t a nut onto the bottom o f
one of the rods and screw a
rubber foot on after the nut.
Glue the nut to the foot . Do
the same for the other rear
foot. A dab of glue to all the
nuts will keep things secure.

M odifying the Computer

Unplug the computer and
take the top off . The female
D connector is insta lled on
the rear of the cover over the
output ports. Install it with
the flange on the inside of
the cover.

Mark w he re th e hol e
should be placed and cut it
o ut. A cop in g saw w ork s
well here. too. File the hole
clean and make sure it is
la rge enough to allow the
male connec tor to fu lly seat
in the matching cover. If the
hole is too small, the con
nector w ill get hung up on
the cover p l ast i c and w ill
not f ully seat. Drill the two
mount ing ho les.

Prior to mounting the con
nector, attach the two-foot
pi ece of 16-conductor w ire.
Two wa shers o n the outside
of the connecto r's mounting
bolts wi ll keep them from
digging into the plastic of
the computer case. Bolt the
connector in .

Attach the connectors to
gether. Use Pig. 1 to check
the keyboard for proper op
erat ion . Pu t a b it o f tape
over the wires to ind ica te
thei r respect ive pin numbers
as you check.

Remove the CoCo's key
board . (I had replaced the

origina l with a Hi-Tek key
board w hi ch came with an
adapter that slides into the
Coco's keyboard connector.
It was a very easy job con
necting the cable to this con
nector. I just slid it out a bit.
so ldered t he w ires to the
very back of the pins, and
slid the connector back in. If
yo u d o n ot h a v e t hi s
adapter, try sliding the wires
into the co nnector with the
wires of the other keyboard
and tape the two sets o f
wi res together.)

N ow i s a good t ime to
c hec k fo r pro bl e m s w ith
yo ur typewr it er keybo ard .
Somet imes the larger keys,
t he < Ent er> , <Shift> ,
and < Space Bar > , w ill be
gin to bind . On m ost units
th e k e y -top s a re ea sily
pulled off. A dab of Vasel ine
w il l restore proper operation.

Button up the computer
and plug it in.

One More Thing . . .

You now have a second,

sma l l keyb o ard o n you r
computer. As you can see in
Pho to A , i t ca n ea si ly be
moved out of the way of the
rad io s. I wil l eventually
change to an " expensiv e
grade" key bo ard , but for
now the CoCo's old kev
board fulfi lls all my needs.

O h. one more thing. If one
feels guil ty about stea ling a
keyboard fro m a todd l ing
daughter, just take her out
fo r some ice c ream . The
who le TR S-80C p rob ably
will be hers before lon g,.

Parts list
An old (or new!) CoCo keyboard
16-conductor cable (see text)
Small plastic box (270·230) '
Male 0 connector (276·1547)
Female 0 connector (276·1 548)
Hood for 0 connector (27601549)
Card-edge socket (27&1551)
Card-edge board (27&152)
Four rubber teet
About 6· of threaded rod
SIx nuts to fit the rod
Masking tape
Super glue
• Rad io Shack part numbers.

Manufacturers~ Quality Communications Equipment

Hi Pro 'E'

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

•

Repeater
• •

Hi ProE~~

•

•

oRepeaters
olinks
oRemote Base
oLow Band,
VHF,UHF

oReceivers
oTransmitters
oAntennas

EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEATER DESIGN. Tl-fE Hi Pro '·E'· IS AN EXPANOo\8l.E REPEATER WITl-I THE FOUOWlNG FEAT\JRES A BASIC REPEATER WHICH WOUlO IN

CLUDE A COMPLETE RECEIVER, "TRANSMlmR, COR. FRONT PANEL CONTROlS AND INDlCAlORS. l.OCAl sPEAKER AND MIG JACK AND CAPABLE OF FUTURE

EXPANSION ALL HOUSED IN AN EXTREMELY RVGGED. ENClDSED, 19-INCH RACK MOUNTABL£ CABINET.

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADO ON, THE ADD ONS ARE-HIGHER POWER , 110i220 VAt; POWER

SUPPLY. IOENTIFIER, AU10 PATCH, OR COMPUTER CONTROLLERS. IN ADDITION 10 THESE ADO ONS AN ADOITIONAL RECEIVER ANO TRANSMlmR CAN BE

MOUNTED INTERNALLY FOR USE AS CONTROl.. LINKS. REMOTE BASE OR OUAL BAND OPERATION, ETC.

• AN EXTENSK:lf>; PANEL IS AVAILABLE FORl.OCAL MONllORlNG OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STAT\JS LIGHTS ANO INOICA1ORS, ALL

ADO ONS ARE AVAILIIBLE FROM THE COMPANY AND ARE COMPLETE 'NCW~NG INSTRUCTIONS, THE HI Pro -a- IS AVAILIIBLE IN NOVEMBER.

MAGGIORE ELECTRONIC LAB.
590 Snyder Ave.. West Chester, PA 19382 Phone (215) 436·6051 Telex 499 0741 MELCQ

WRITE OR CALL FOR OUR COMPLETE CATALOG
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lame5 A. Van Dyke WB80MK
67woodb,id~e Place
Reynold5burg OH 43068

Working 21CTU
Can RTTYget any simpler?

Photo A. The completed 21CTU I like to give my projects a
professional look, so / use Ten-Tee enclosures. They cost a
little more, but I believe they are worth it. The mark and
space LEDs were never implemented; they're not really nec
essary.
54 73 for Radio Amateurs . January, 1986

Photo B. The rear panel with the mult itude of connectors for
the various inputs and outputs. The >pin DIN connector is
used for the hookup to tbe serial port. The label indicates the
3 pins used: transmit data, receive data, and ground. The
switch is for reversing the "se nse" of the RTTY signal via the
exclusive OR gates on the seria l board. The audio-level trim
pots are visible below the audio and tape outputs. The
"audio" input and output are used for the connections to the
ng

send programs over the air,
which is a neat way of shar
ing my latest programming
wizardry with friends who
have otherwise-incompati
ble hardware. It also pro
vides a way of backing up
my more important soft
ware by running it out to
aud io tape. That way, if my
disk drives or main tape
unit go fratz , I am not com
pletely out in the cold while

The 21CTU serves a num
ber of purposes around the
shack. In add ition to the fun
of making RTTY contacts
over the air, it has proved
a useful accessory for my
computer. It allows me to

provided by EXAR, I set out
to build a RTTY terminal
unit. The result is a compact
and simple AFSK TU that
works surprisingly well .

out with various projects
around the shack. It's based
on an EXAR 2206 Ie which
does all the work . While
studying the spec sheets on
this device, I noticed that it
could also be used for FSK
generation. Further digging
around showed that EXAR
also makes an IC that wil l
demodulate FSK tones These
two devices seemed idea l
fo r the construction of an ul
t ra-s imple TU that would in
terface my computer to my
ham stat ion. 50, armed w ith
the exce l lent d at a sheets

~" . ,

Those of you expecting a
rare DX story are prob

ably going to be disappoint
ed . But if you're interested
in trying RTTY and have a
computer, you should find
this article interesting. If
you r computer has a serial
port, you can put it on the
air with just two ICs and a
handful of small parts . This
provides a very simple and ,
most important, tnexpen
sive way of trying you r
hand at RTTY.

Some t ime ago I built a
fu nction generator to help



LOC' O£ncT . ...f(~rl"E COTISrur _ ~OCO · !>.2••

CIRCUIT CAlCUl- A rlONS

•"'

,'0__ _ ~O _.O~T.. '
~o~o RQ, g 6 KI$:I22K1t<'

RQ _e 3K@ 2~!IO",

LOOP l.OPA.SS a.r..- CONsaNr ' ~ICI - I 2... "" '10.. ,
'0 • • • @I __•

•s. OAU F ILTER RF ~' _
T'''[ cO<osr. " r · ... -

.s. co..' "''''''''''-~----lf-1'_U' I

o

, 0'"
wo

Fig. 2. The AFSK demodulator.

r.,~'~ '~·.. ' ...,
-..
f

..

,
LO~ K

cerecr

T ~ 800

,",' n
~r

2 ~2222,,. (

,
H, (l70H' SM"II

Hl 1 6~", 5..f n

".

,N.,.a
TTL ' " --,'~' -;r:=:--<~5;rnl ,,.lOR 11 52,2l"

n:. o.
'" 00.

GA'"

LEvE L

,
U2206

" ZV , ..
" _T~'{

I"-,,
f'0.""",

o. ,.. , ............ ... (' m'
ce •':v OU...... • • • £ IOH $( ' • ..,.. .. ".'

J'.' ,
"~o

i122*~22 l"'~, w " '.'".., rt,· (fA.. .
,~ ,

.mu~~,"
"'.---."

,
',' .,..

"00
~- ,

A2 ~ OPTOO'lAL ' J' 2'25~

~_:'J~....~ ..*,_\. a50'" SH<fT '2,22'1'
- - --.;-, oI ZV ' 3 ' 29 7'..0>-

~"
" 5232 <S ·UPSI [l.[ 00 . "-

Fig. 1. The AFSK unit .

lengthy technical descrip
tion of the circu it since the
schem at ic is pretty sel f -ex
planatory. I recommend that
you obtain the exce llent
d at a sheets pro v id ed b y
EXA R w hen you ge t you r
ICs. They wil l provide all the
information you might want
about th is device. Indeed,
the ci rcui t show n is basical ly
taken from the applications
pa rt of t hese sheets.

mal good bu ilding practices
should provide you with a
qual ity finished product I
built the 21CTU on a surplus
wire-wrap card and it has
performed flaw lessl y for the
past two years.

The AFSK Unit

The AFSK unit is an EXAR
2206 IC (see Fig. 1). Th is sin
gle ch ip does all the work
and requires only that we
add the required tim ing
components to obta in the Tune-up is best accom-
necessary f requency out- p lished with an oscilloscope
pu ts. The schematic is and a frequency counter.
straightforward and the only First, adjust the dc offset
crit ical parts are, as usual, and the gain trimmers for
the timing capac itors- they the best looking sine wave
should be polystyrene for at pin 2. Next apply + 5
maximum stability. No CW volts to the input and adjust
10 is provided since there the mark frequency trimmer
are many and varied ways of for 2295 Hz at pin 2. Then
accomplishing this depend- ground the input and adjust
ing on the hardware avai l- the space timing trimmer for
able in your part icular cir- 2125 Hz at pi n 2. If you in-
cumstance. You should have eluded the parts for the
little t rouble adding one that 8SG-Hz shif t, also ad just the
su its your system. I built the mark f requency for it. Final-
21CTU for narrow-shift oper- ly, read just the de offset and
ation on ly, but have included gain controls for the best
the necessary parts for both look ing output. Keep the
narrow and w ide shifts. gain at the m inimum level

I won't bore you with a that provides a clean signal.
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might like, such as addition
al f ilters, blinking lights, etc.

The sof tware is what really
m ak es the 2lCTU sh ine . A
good software package makes
th is minimal hardware per
fo rm like a much more ex
pensive unit . W hat's more,
since it's my package, I can
get into it and tinker around
to m y heart' s delight. Any
t h i ng I want to ad d or
change is a simple matter of
changing the coding to cus
tomize it to suit my needs
and desires. I wrote som e
sim p le m achi ne- language
ro u t i nes t o interface t h e
computer to the 21 CTU for
sto ri ng and recalling d ata
and programso n audio tape.
The " bel ls and whistles" pro
gram for the RTTY operatio n
is written in Fig-Fort h and
provides m any of the fea
tures of sto re-bo ught units,
i n cl ud in g sp l i t v ideo f or
transmit, rece ive, and status
portions of the screen.

Construct ion can be by
whatever method you like;
there's nothing critical or
tricky about the circuits. Nor-

repairing them . Backup on
a completely d iffe rent me
d ium such as this is the
most secure way of protect
in g yourse lf from tota l di
saster.

For those of you who may
not have a se ria l port with a
cont rollable baud-rate gen
erator on your system, I have
al so included m y gene ra l
purpose serial port It is de
signed for the S-100 bus. hut
with a little thought can be
modified for any computer.
The conf igurat ion of the
hardware makes it particu
larly easy to modify for the
Commodore 64 or VIC-20 or
any other b502-based sys
tem. I have included the
necessary circuit changes
for those of you with these
computers who might like
to bui ld the 2ICTU.

The modular concept of
the 21CTU should make it
easy for you to extract only
those parts required by your
particul ar combination of
computer and radio gear. It
also allows you to plug in
any add itional items you
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Fig. 3. The generaf·purpose serial port.

Photo C The innards of the 2ICTU. As seen, there is plenty o f
room for expansion ! The two EXAR ICs can be seen at the up
per-righ t corner. In the lower-right corner is the 12-vo lt power
supply. Just about an yth ing will do since very little power is
required.

56 73 for Radio Amateurs . January, 1986

The 2206C provides an ex
tremely stable and clean
AFSK output. No distortion
is introduced at the critica l
frequency transition point
since the output is phase
continuous during this time.

The Demodulator

The demodulator c ircuit
is as simple as the AFSK gen
erator (see Fig 2). I left plen
ty of space on my board for
futu re f iltering circuits but
found that the built-in on e

works so well that I just nev
er got around to it. An EXAR
IC does all the work again,
but this time it is the 2211 .
Once again, I recommend
that you obtain the data
sheets with the IC They con
tain a wealth of in formation
and will give you al l the
technical data you migh t
want.

The gang of capacitors
hanging off p in 6 provides
the necessary FSK data fil
tering. Calcu lated values for
these things seldom come
out near anyth ing standard,
so the parallel group gets us
close. As before, t iming ca-

• •
r ., , CLOCK

'"
OUTPU T

• •
~ K OR 'OK t"."

J; " MYl AR

Fig. -I. Typ ical 555 clock gen
erator.

pacitors should be polysty
rene for m aximum stabil ity.
My system required only
TTl levels so I did not in
elude the added com plexity
of an RS-232 output Ial
though the AFSK unit will
accept R$-232 input level s).
If your port requires these
level s, you will have to add
the necessary parts,

To tune the demodulator
you wil l need on ly a fre
quency counter to adjust
the cen te r f requency of the
internal vco. You do this
w ith the lock-detect fi lte r
disconnected and no input
signal. The easiest w ay is to
remove the IC from its sock
et (you d id use sockets,
didn 't you?) and caref ully
bend pin 3 out just enough
so that it is out o f the soc ket
when you plug it back in.
Now jumper pins 10 and 2
together, apply power, and
adjust the trimmer (or trim
mers) for the correct fre
quency at pin 3, This will be
2210 Hz for narrow and 2550
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the number of stop bits ap
pended to each se rial byte
transm itted and the nu mber
checked on each re ce ived
byte. Ze ro equals one stop
bit, while a 1 equals two
stop bits, o r, in the case of
5-bit words, one and one
ha lf stop bits. Bit 2 is used to
choose even or <X.Id parity
when parity is se lected via
bit 0, Bits 3 and 4 determine
the length of the transmitted
o r received word. 00 eq ua ls
5-bit words, 01 equals 6-bit
words, 10 equals 7-bit words,
and 11 eq uals B-bit words.
Bits 5, 6, and 7 a re not used .
The control register is write
only. Once a control word is
stored here it will remain ac
tive un til it is changed. For
Ba udo t code. [ norma lly
sto re an OJ hex and fo r 8-bit
ASCI I I store 19 hex.

Parts of ICs 5, 6, and 8 are
used to gate the a ppro priate
read and write signa ls to the
UAR T. Two gates of IC 7 a nd
one from IC 5 a re used to
control wh ic h se t of buffers
is activated, depending on
whether a read or write op
eration is being performed.
Ie 11 is used to contro l the
sense of the tra nsm itted and
received word for true o r in
verted RTTY. The actua l
contro l is performed by a

., 'u... '0
,>tTl" "0""0.

..
r-----·--_ ·,,. ' CO' 'o'£ o. ,
" . a"' '',T ..00 ' ~ ,-L ~

mit-register buffer at E500
he x. Bit 7 is the "data ava il
able" flag for received data .
A true cond ition indicates
that the UART has received
a data word and it is avail
able in the re ceived-data
buffer at E502 hex. Bits 0, 1,
and 2 have no mean ing . Bits
6 and 7 were c hose n for the
two busie st functions be
cause they a re sim ple to use
for control of program e xe
cution in the 6502.

The third location, ES02
hex, is the actual location of
the received data. After de
te rmining that data is avail
able, by bit 7 of E501 being
true, a read of E502 returns
the rece ived-data byte.

After reading the rece ived
data, a write must be per
fo rmed to loca tion 4, E50J
hex. This clears the data
ava ilable fla g fo r the next
byte. The data wri tten has
no mean ing since it is not ac
tua lly used .

The fifth location, E504
he x, is the control re gister o f
the UART. A data word w rit
ten here se ts the various pa
ramete rs required fo r the
UART's operation. Bit 0 con
trols the use of a parity b it.
When it is reset, o r equal to
ze ro, no parity is generated
o r c hecked. Bit 1 controls

the unoccupied e nd of my
RAM space. r prefer me m
ory-mapped I/O , and it suits
the 6502 microprocessor
used in my syste m. If your
computer uses all available
memory space o r if the ad
d resses shown a re used, you
will have to revise the ad
d ressing sc hem e to suit your
system.

The address decoding is
done by ICs 8, 9, a nd 10. As
shown, they de code one
page of add resses between
E500 and E5 FF hex. O nly 5
locations a re actu al ly used.

The first location, ESOO
hex, is the trans mit-registe r
buffer of the UART. Data
writte n here is converted to
se rial output at pin 25 of the
UART. The necessary sta rt,
stop, and parity bits a re de
te rmined by the word previ
ously stored in the control
register at E504 he x.

The second location,
E501 hex, is the UA RT's stat
us register. Reading thi s ad
dress places the status of the
UART's o perations in the
high 5 bits of the returned
da ta byte . The overrun,
fram ing. and parity-error
bits are returned in bits 3, 4,
and 5 respec tive ly. If any of
these are set, a n e rror is indi
cated. Bit 6 is the " tra nsmit
buffer e mpty" flag , This bit
must be inte rrogated and
must be true prior to wr iting
any new data to the trans-

General-Purpose Serial Port

The seria l port is not quite
as simple as the 2lCTU (see
Fig. 3). Still, it's pretty
straightforward and no t d if
f icult to bu ild. It uses a plain
o ld garden-va riety UART
which does the major ity of
the work. The othe r ICs pro-
vide the necessary buffe ring
and add ress decoding. The
exclusive O R gates on the
seria l input and output pro
vide for selectable "se nse"
on the RTTY signal.

The serial port as shown
was designed for the S-100
bus. It does not, however,
use the standard S-100 port
addressing method. I c hose
in stead to implemen t it as a
few memory add resses at

Hz for w ide shift. When
done, restore pin 3 to its nor
mal posit ion.

In operat ion, tune the re
ceived signa l until the lock
detect LED is on continu
ously. A f l ickering LED indi
cates improper tuning or a
signal that is too weak.
While the 21CTU will cer
tain ly not match the per
formance of expensive com
mercia l terminal un its. I was
quite surprised at how weak
and noisy a signa l the 2211
will copy, It does reasonably
wel l e ve n in QRM when the
signal you wish to tune is
st ronger than the surround
Ing ones.
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SPOT switch located on the ent timer types also require
front (or in my case, the rear) different approaches. I found
panel of the TU. The data in- tha t the best way to deter
put. Ie 11 , pin 1. is connect- mine the correc t figures was
eel to the FSK demodulator to connect a frequency
output and the data output counter to the output and
(IC 11. p in 6) is connec ted to experiment w ith different
the FSK generator input. values until 1found the ones

I use 6522 VIAs for my that gave frequencies clos-
system I/O. These are sim ilar est to the ones I desired,
to the ports used in the Com- If no timers are avai lable
modore 64 and VIC comput- on your system you wi ll
ers. The neat th ing about have to provide a 555 or sim-
these devices is that they ilar type clock generator for
each contain a pair o f soft- each of the two popular
ware-con trollabl e t imers. baud rates. A tvpica l circui t
These timers are ext remely is shown in Fig 4 The clock
usef u l, par ti cularl y where frequencies required are 16
the 2 lC TU i s concern ed . times the baud rate or 720
One of the timers ca n be Hz for 60 wpm and 1760 Hz
conf igured to output a co n- for 100 wpm. Two separate
troll ed square wave at bit 7 555s are easier because, as
of the B port. By loading the you can see, the two fre-
appropriate 1e-bit numbers quencies do not share a
in the cou nt registers, I can common multiple.
generate any of the frequen- Tho se o f you w ith Com-
cies needed to operate the modore computers can mod-
sene! port for RTTY. The if v my ser ial port for your
numbers I use for my 1-MHz computers qui te easil y. It is
system are 686 decimal for necessary only to combine
60 words per minute (45 the two data buses (D IB and
baud), and 282 decimal for DaB) into a single bi-di rec-
100 words per minute (110 tionaI bus and to synthesiz e
baud). These numbers prob- th e 5-100 M.WRITE a nd
ably will differ on your svs- P\,VR signals as shown in Fig.
tem since no two clocks are 5. Your wstern reset signal
ever qu ite the same. Differ- wi ll work as i s. The b526
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ports in the Commodore
computers contain a pair of
timers like those in the 6522.
You should be able to use
these by connecting pin C of
your user port to the UART's
cl ock input at pin 13 of IC 4,
The timer will , of cou rse,
have to be conf igured and
initialized by your software.
To configure the ti mer. load
a CO hex into the auxil iary
con trol register. The A(R is
located 11 (decimal) loca
tions above the base address
of the port. Then load the
16-bit-coun t word into the
counter latches at base +6
(low order) and base + 7
(high order) The timer is
started by storing the high
order count into base + 5
and stopped by storing zero
into the ACR (base +11 ) or
by do ing a reset.

Software

That brings us to the soft
ware requ ired to make this
min imal hardware perform
like an expensive RTTY un it.
As I stated earlier, my soft
ware for RTTY operation is
written in Fig-Forth. I urge
any of you thinking about
try ing Forth to do so. It is an
excellent language for just

about any application. like
any new language, it m ay
seem confusing and di ff icul t
to understa nd at first. bu t
once you 've worked with it
f or a w hi l e, you ' ll find i t
quite easy and natural to
use. The RTTY program is
conta ined in 25 screens of
text Each screen IS a
1024-byte block of ASCII
data arranged as 16 lines of
64 characters. I have includ
ed o nly the flowcharts with
this arti cle in the interest o f
keeping it compact.

For those who desire a
complete list ing, I can pro
vide one if you send $5.00 to
cover the cost of duplica
tion and ma iling. Also, I can
write the sc reens onto 8-inch
disks for single-density CP/M
or 0 51 systems if you send a
disk and $500, Obviously,
the disk would only be of
use to those of you with
work ing versions of Forth , If
you don't have Forth, or
w ish to t ry it. then you
should be able to write the
program from the f low
charts in your favori te lan
guage. Whatever language
is used, it must be able to
keep up with the m any real
time events taking place si-
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Fig B. The receiver module (RX). Fig. 10. The display module (D ISPLA Y).
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Fig. 9. The control modu le
(CONTROL)

ever, if there is, a number of f rom E502 hex and then resets
th ings happen. First, we the DAV f lag by wr it ing to
must check a flag to see if E503 hex. RX now checks to
the intended transmission see how it is to interpret this
should be In Baudot or data byte. It must first de-
ASCII . If it' s A SCI I, we sim- cide if it's A SCII or Baudot.
ply send it on its way since If it's Baudot, we must de-
that's the way we stored it in terrrnne if it is a Jetter or f ig-
the buffer. But if it's Baudot, ure, then convert it to the
we have some work to do correct ASCI I code. Now w e
first We m ust look at the have to determ ine if it's a
characte r and decide if it's a contro l character or a print-
letter or f igure. Once th is is able character. If it's con-
decided. we send the proper trol. w e take the appropriate
shif t, if necessary. and then ac tion, and if not, we pass it
convert the A SCII charac ter to the display module. The
to its equivalent Baudot display rout ines print it in
code. Finally. we send it on the received-text portion of
its way through the ether to the video screen and, if hard
the fellow ham anxiously copy is desired, on the
awaiting it on the other end printer.
o f the Q SO . Th is is done by CONTROL (Fig. 9) accepts
check ing our UART for a legal cont rol codes and sets
" transm it buffer empty" the desired parameters to d i-
condition and. w hen it's rect the decisions required
ready, simply storing the of all the other rout ines. It
data byte at E500 hex. The does this by mainta ining a
UART then converts it to se- 16-bit status word which is
rial data and sends it to the used by the other modules.
21CTU where it is converted Each bit of the status w ord
to the proper aud io tones represents a contro l tunc-
for tran smission by your tion's current status. The
ham stat ion. We al so sim ul- other modules simply have
taneouslv show it on the to exam ine thi s status word
tran smitted-text portion of to decide how they are to
the video rnomtor and print perform . Al l co nt rol tunc-
it on the printer if so desired . t ions are " toggle type." Th is

W hen RX (Fig. 8) is called means that they can be ac-
by 0 , it f irst looks at the cessed at any time du ring
UART status register to see program execution since all
if a received charac ter is w e have to do is " flip" them.
ready. If not, it exits immed i- The next time the bit is ex-
ately back to Ct. If it does arr nned. the proper adjust-
find the data-available flag ment in operat ion is made. I
set, it gets the characte r am currently using only 7 of
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is the com m and interpreter,
or 0 (see Fig. 6). All program
functions begin and end
here. Cl's ma in task is to ac
cept input from the key
board and to take some ac
tion based on it. If no key is
present, the routine ex
am ines a flag to see if we are
cu rrently transmitting data.
If we are, it transfers contro l
to TX to see if it is ready to
send another characte r. If
we're not transmitting, con
trol is tran sferred to RX to
see if it has a received-data
byte for us. Both of these
routines process one char
acter at a t ime and then re
turn to CI.

If Ct detects a key input,
it gets the key data and de
c ides what to do with it. Cer
ta in control codes m ay be
transm itted, so these are
passed to TRAN SMIT for
pl acement in the current
buffer. O ther cont rol codes
tell the program what w e
would like to do, such as
turning the printer on or off,
changing the transmit buffer
pointer, etc. These are passed
to the CONTRO L module. If
the key data is not a cont rol
character, then it is passed
directly to TRAN SMIT which
stores i t in the current buffer
for TX to send when its turn
comes.

TX checks the current
buffer pointer to see if there
is anyth ing for it to send 
see Fig. 7(a). If there is not, it
simply returns to 0 . How-

I""..,. ,..,
IT&TuS ,'...I

mu ltaneously. A slowe r lan
guage may have to resort to
interrupt routines in some
key area s, Forth IS fast
enough that it can handle
everything " on the fly."

The program consists of
six main modules. These are
named CI. TX. RX, CONTROl.
DISPLAY. and TRANSMIT.
Cl is the com mand interpret
er. TX is the rou t ine that con
structs the data byte to be
transmitted. RX decodes the
received byte and either dis
plays it or executes some
fun ct i on . CONTR OL ac
cep t s a co n t ro l c ha rac te r
f rom the keyboard and per
forms the requested ac t ion,
such as changing baud rates,
activat ing autom atic unshift
on space, etc. D ISPLAY han
dles the printing of cbarac
ters on the video m onitor
and the line pr inter. And f i
nally, TRANS MIT k eep s
track of wh ich bu ffer t rans
mi t d at a is st o red in a nd
taken from.

The heart of the program



$ 3.95
.17
.07

2.20
1.10
1.19
2.38

.06

.06

.06

.12
06
.06
.06
.58
.24
.27

1.49
47

That pretty well covers
the 21CTU and the RTTY
software that makes it per
form. This was a very re
warding project from both
the hardware and software
standpoints. The modular
approach to both also pro
vides a very flexible system,
one which can grow and
change as desired. I w ill be
glad to respond to any ques
tions or comments if you
w ill be so kind as to include
an SAS E.

I think you wi ll find the
21CTU a very conven ient way
to try the fascinating world of
radioteletype without spend
ing too many of those hard
earned dollars. Even if you
are not interested in the
2ICTU. the serial port has
many other uses, such asdriv
ing printers, modems, and the
like. 73.•

You can continue to type
text into the buffer a: the
same t ime using either line
or word mode. Corrections
to your text can be made at
any ti me prior to entering
the key that causes it to be
transferred to the buffer.
You will see your transmit
ted text appear on the video
just as it is being sent All
controls are always avail
able to you at any time dur
ing operation of the pro
gram. This makes for qurte
convenient operat ing.

(All Jamecoprices.)

S 4.95
.50
.25
.50
.29
.55
.39

1.47
.23

1.35
.39
.24
.29
48

1.49
3.15
2.76
'.99

FSK Generator Parts Ust

EXAR2206 function generator
2N2222 NPN transistor
lN4148diode
10k trimmer
100k trimmer
5k 1o.turn trimmer
2k tc-tum trimmer
22O-Otlm resistor
3k.Qhm resistor
6k.QhiTl resistor
7.5k.Qhm resi stor
t sk-onrn resistor
27k.Qhm resistor
56k-Qhm resistor
l ·uF tantalum capacitor
.0222·uF mylar™ or pOlystyrene cap
.1-uF mylar capacitor
SPOT s.....itch
16-pin socket
Enclosure of your choice
12·Voc power supply

,
1
1
2,
1
2
1
1
1
2
1
1
1
2
2,
1
1
1
1

to send w hen your tu rn
comes. I have 3 buffers on
my system, but more can
easily be added. I have one
large one (500 bytes) for gen
eral text and two smaller
ones for specif ic inform a
tion such as Q TH, rig, etc.
The transmit-buffer pointer
is circular which means that
typing the key to increment
the pointer to the next buf
fe r eventua lly gets you to
the one you want. The status
line keeps you informed as
to which one is act ive. You
can then either fill th at buf
fer or send it as desired.
When you r turn comes to
transmit, you sim ply type a
control T to start sending.

(A ll Jameco prices.)

Serial POfi Parts u et

$ 3.95
.17
.14
20

1.19
1.19
.06
.06
.06
.12
.06
.06
06
.06
.12
.30
.13
.26
.12
.B'
43

1.49
1.29

20

1602 or equal UART
74LSOO IC 6 and 7
74LS02IC 8
74LS04 IC 4 and 5
74lS30 IC 9
74LS42 IC 10
74LS86 IC 11
74LS367 1C 1, 2, and 3
4742 zener rncoe
7805 voltage regulator
heal sink
l00-uf electrolytic 16 V
1-uF tantalum 35 V
.1-uF ceramic bypass
SPOT switch
14-pin WW sockets
16-pin WW sockets
4O-pin WW socket

1
2
1
2
1
1
1
3
1
1
1
1
1
B
1
7
4
1

In USe, you simply select
the operati ng mode you de
sire and then have fun
Whil e in receive mode, you
can watch text as it comes in
and type your response into
one of the t ransmit buffers

p layed in reverse video so
that it w i ll stand out. This is
fol lowed by a blank line and
then 8 lines of receive space.
Beneath the receive space is
another blank line and then
4 lines that display data as it
is being transmitted. The
very bottom line is the trans
mit-buffer input line

(All Jameco parts except
Radio Shack generator.)

FSK Demodulator Parts List

EXAR 2211 FSK demodulator Ie
2N2222 NPN transistor
1N4148 dlooe
LED
2\( re-turn trimmer
5k to torn trimmer
lk.Qhm resistor
5.8k-Qhm resistor
8.2k.Qhm resistor
tok-Onm resis tor
15k-Chm res istor
6Ok-Qhm resistor
l00k-Chm resis tor
120k-Qhm resistor
520k.Qhm resistor
.OOl 5-uF mylar capacitor
.022-uF mylar capacitor
.022-oF mylar or polystyrene
.Ol -tlF mylar
.1-{JF mylar
14-pin socket
SPOT switch
a-onm to l 00t).()hm audio transformer
2N3905 PNP transistor (or 2N39(6)

,
1
2
1,
1,,,
2,,,
1
2
2,
2
1
3,
1
1
1

the 16 available bits. Bit
zero is used as a letters/fig
ures flag by the transmit rou
tines Bit 1 indicates that the
buffer mode is engaged. Bit
2 determines line or word
mode. Bit 3 activates the
Baudot unshift on space fea
ture. Bit 4 is used to control
the printer. Bit 5 is the re
ceive/transmit indicator. and
bit 6 tells us if we're in ASCII
or Baudot mode. In addi tion,
there are control inputs to
choose the t ransmit buffer
and to change the baud rate.
The last thing CONTROL
does before returning to CI
is to update the status line at
the top of the video moni
tor. This line always shows
the current status of all
sw itc hes and activities.

The DISPLAY module
(Fig. 10) receives characters
from the other modules and
prints them In the proper lo
cation on the video monitor,
and on the line printer if so
requested. My system uses
memory-mapped video so
that it was relatively simple
to set up the split-screen dis
play. If you use a serial ter
minal, you will have to write
a display module to suit
your hardware. My screen is
split into four sections. The
top line is the status line, as Miscellaneous connectors and cable wire-wrap card to suit
mentioned before. It is d is- your system
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ARTER'N'BUY
Individual (noncommercial} ................• . _ _25c pel' word
Commercia l ••.•.•.••••••••••••.••.•..•.•. .• .• . .• . .• .• . . . . ,SOC per wOO'd

Pfepaymenl by check or money 0f(Ief ;1 required w;Ih)'OUr ad. No d iscounts Of

commissions .r. available. Plene make your paymellf to 73. Rates tOf multiple
insertions ate avanable on request

Advert ising mUll pe<tain to . "..l&u' radio product. Of seeeces. No spec;",'
layouts or posihons .'8 pot. ib.., All adver1laing copy must be submitted
typo:noorilllOl'l (doullle-apacedl and must inc:tllde tUII name and add....... . Copy

limited 10 100 words, rna.imum. Count only wOO'<!S in ted. Add ,ess , ' ree.
73eannot _ ,Iy adver1ising cla im, and cannot be h&kl responsible lOt cl aims

made by the~i_ _U at>; llly w,lI be li mi ted to making any necessary ceerec 

t ions in the ....t available 'I Sue.
COpy mull be rece;¥'IId in Peterborough by ,Ile 5111 Of 1I>e secorld moJItl'l

pteC«I"'lI the CO'tef dale.
Mal,,~ checkS p,lyable 10 73M~lne and send 10: J im Gray, Adver1 il;ng De

jl<II<tment . 13 MlIlgaZI l>8. 80 Pi... 51 _. Fllollll'rt>o<ougl'l NH 030Gll.

DOCKING BOOSTERS. the most 'anl.ali<:
HT lICeeSsory, only $129.95 ' Oigl tal-<li.
play . ",r meters lind bilr1lraph ~-()IJt·

pUI In d ic . to rs. onl)' sa4.95! Hi·Mound
keying mechanisms. mosl e ltenaive line
0 1 straight ke ys. pllddles, and moDl le
keys! Wri te tor free cat.logue of spec ial·
iZed communicaliOn' products. Sl<yw.ve
Radio Systems. PO Bo~ 0-1 , 943 8otMel1,
Bl.ine WA 98230. BN~1

ela. SIx. 1/2 ' d ig its, S' ", ide by 1-114 · high
met ..1 cabinet. $1.00 l or Information, Be
specUic. Gr.nd Systems. Dept. A. PO Box
3377, Bla ine WA 96230. BNB405

WANTED: Motorola HT.220s . nd HT·10lla.
VHF or UHF. PO Bo~ 4344. Chats"'orth CA
91313. BNB4l o.

VHS T·220 + VIDEQCASS ETIES. Instruc·
nons lind det..iled pl..ns lor " rolling yool
c wn'' from readlly ava ilab le maler l.. lS.

$4.00 postpaid Pete Hau . PO Bo. 102.
Kenl OH 44240. BNB406

HAPPY NEW YEAR f rom the C'''''' at Ju
nior H igh ScfIQOI22 on M..nh.U.....·• Lower
EUI Side. Be a ",inner in 116' Send us your
OSL via WB2J KJ and *" might send \'OU
our asL Of The Wflel< Award. BN6408

HAM TRADER YELLOW SHEETS, In oor
2.11'1 year. Buy. s"'ap, sell ham·radio gear,
Poblished t",lce .. month. Ad s quickl y en
cutetec-eo long wall lor result s, SASE for

SlImple copy. $10.00 for one year (24 15·

sues) , PO Box 2057. Glen Ellyn IL 60138·
2057.6NB4\2

EXPERT REIWRS. ICOM. Motorola. ce,
YaeSlJ . Kenwood. JOh...son. Tone board in
stalled. FCC Ii<:~sed. $39,5(LIh•. 2.f1our
maximum ",ithOtJl pOor .pprOVllt S/'llp vlll
UPS or US Pos tal Service to As ton Lee.
1"'ll7 Sanlord Avenue. Apt. IA. Flu$hing

NY 11~. BNB40ll

RKfD32 TUBES. $35.00 each, Inquire on

others. Wanted: Gooset . ircr. ll monitor.
.easonable . Levy, 101 East Oflft",oo<J . 26.
Fredericksburg TX 7862.: (512)-997·2534
BNB411

WANTED: ICOM IC·SP2 speaker. ANIURA.
17A. sopport b'lIckets. and plug seta , C. T.
Huth. 229 Melmore st.. Tiflin OH 44883.

BN8413

KENWOOD n os OWNERS! Stop 4305

se.anner on Duay Irequencies. When c~'.

,"",me .utomatlcally! Squelch-activ.led '
Rev-..:l csrees. n 2185. World,.dlO 121
&to $19,95; $2995 .ssembled. $2.SO $hIp'

ping. JABCO SIQCl Scan. R1 80. 386. AI
eI8ndri.IN .f6OQ1 . 8 NB396

CABLE TV CO NVE RTERS . nd equipment
Plana and part • . Build or buy, Free in lor·
m.tion, C & 0 Electronic.. PO 8o~ 1402.
Dept 73, Hope AR 11801 . BN8383

73 MAGAZINE SALE. Alt lssuesfrom start
to d..te 303 mll(jlUines! $100, you pay
Shipping. Joe St.oli". 21 Ellen St, Norwalk

CT 06651. 8NB403

BUILD A CO M PUTER.AIDED-DESIG NED
&-dB at.cked vertical omnidirectional 2·
meIer lIntenn. lor leas than S50,00 using
I>ard", ..re-store materl.l,. Send $5.00 lor
detailed pl .na and p.rts lis t Jonn De Ar·
mond WOolOOC. PO Box 3657, Cleveland

TN 37311. BNB400

Gatchell st.. Dept 73, Buff.lo NY 14212.

BN B3<l9

OSL CAROS: 100 for $5.00.!iOO for $18.00.
For a sample. send an SASE 10 Ken H..nd
WB2EUF. PO 8o~ 708. East Hampton NY
lla37. BN8388

SSB SQUELCH lor a"y radio! Impro¥ed
circuilry! AClive l ill_' 2 '10 • x S'lo -. SM.95
plus U .SO $hipping. JABoo SqllelcMt, R1

Bo~ 386, AIe~aridrla IN .f6OQI. 8 "'8397

TR·7 USERS-NB·7 noise blanker. flew.

S65 ppd. SL·300 OW litter. ne"'. $SO ppd
HSo l S headsel by Dr.ke , ne"'. $14 ppd
To n y M un ro K 3UKW, (2 151·271·8898,
BNB380

DIGI TAL AUTOM ATIC DISPLAYS l or FT·
l Ol a. TSoS2Oa, Coll ina. S"'an. and .11 o th-

XEROX MEMORYWRITER- part s. • ssem·
blies. boe-ce. m.nuaI S. Free help with ser·
vice problems, W6NTH. Box 250, Benton
AR 7201S: (SO l)-776--0920. BNB404

SURPLUS AND MORE SURPLUS. Thou
sanda of Ilem• • free ba'g.in-packed lIyers.
erco Elec tronic• • Pl.nllburgh NY 12901.

' N""

JOin a short "'ave rad io l ist eni"g cl ub .
Complete inform.t ion on m .. jor Nor t h

American clubs and sample newsleller.
$1.00. Associ.tion of t+orIh Amerlcah Ra
dioClubs. 1!iOO Bunbury OrNe. WhillierCA
90601 . BNB310

INDIVIDUAL PHOTOFACT FOLDERS; .1to

"400, 13.00 post~id. AJL 414 Chestnut
Lane. East Meado", N Y 11~. 8N8312

ELECTRON TUB ES: receiving. tra nsmi t·
ling. microwave a ll types available , Large
Inventory means n e ~ t-day shipment in
most cases , Dally Ele<:t ron ics. PO 80~

S029. Com pton CA 90224; (213)-174.125S,
BN B330

RAD IO TRANSC RIPTIO N DISCS WANT·
ED. Any size, speed. W7FIZ. 80~ 724
WO, Redmond WA 98073-0724. BNB347

IMRA _Intern.tlonal Mission R.dio ASSO

cia t ion. Forty COIJfltries. BOll members. As
Sis l s m ission.rles ",ilh eq uipment loaned.

",eekday net. 14,280 MHz, 2:00-3:00 pm
Euteln. Bro ther Bern.rd F rey. 1 Pry er
M a n o r Ro. d . Larchmon l N Y 10S38_

'N""

CABLE CONVERTERS. Lowest price,
Dealer inquiries accepted. Quant ity dis·
coonts. Free catalog, P.G Video Corp., 61

CASH PAID for trallic /speed radar equip

ment. Wri te or c.lI: Bri.n R. Esterman. PO
Bo~ 814 1, Nort hfield IL 60093; (312)-2S1·
8901, BN8271

QSLS to or08<. V.riety of styI... eoIors.
card stoc k. W.fBPD asu.. PO Drawer OX.
Cordon SC 29039 BNB260

MILITARY TECHNICAL MANUALS for old

and obsolete eq uipment 6I).~geCillalog,
$3.00. Mil itary Tech"ical Ma"ual Ser-ice.
2266 SenaYe Ave., Long Beach CA 9Oll1S.

'N"'"

MOBILE IGNITIO N SHiElDING. Free lit·

era ture. Estes Eflgl,,"r i"g. 930 M . ri" e
()moe. Port AfIQeleS WA 98362. 8N8006

FINO OUT what else yoo can hear on your
gener.I-coverage transceiver Of receiver

THE DX'ERS MAGAZINE, Up-tOodaht . i,,·
lormatlve, interesting, Compiled arId ed
ited by Gus Browning W4B PD. DXCC
Honor Ro ll Certificate 2- 4, Send for 1,"
sample and sUbseriptio" Information to
day. PO Drawer Ox. Cordova SC 29039.
BNB261

HAM RADIO REPAIR, tube lhrough solid
state. Robert Hall Electronics, PO 8o~

8363. San Francisco CA 94128; (4O!l~l29

82OO,8NB219

Jensen Tools Inc.

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC-200 film
us ing any plain paper copier

• Iron film on to copper clad board
• Peel off film and e tch

con~ient 8'6 " 11 size
With Complete Instructions

SA. TlSFACTION GilARANTEED
5 $'-ts for $3.95 JOSheers only $5.95
~H.oopost."9" Ny~_...lesf'"

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

Nonhport. New York // 768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

The Mean Little Kit
ThIs ze-pece U ofCOfTllIJlef eleClrotllC tOOlS ncll.ldes
7 screwdriver sizes. adjUSlabie wrerdl. 2 pa" pIoer's.
....re S1~. krwle. aiglotnel( tool. Slalnle$s 1\IIe. he.
.~ set scssc-s. 2fie.bIe bles. w-r-sner. soi:lemg
lIl)f1. soldef aJd. COIl of soIoer. and desok:le<a'9 braid
Hof11esl QUaIrly paMec! zwer case measures «JPIO ~;'
malely 6 ~ 9 • 1·3 4' iI\SIde Send ched< or I1lCJ'IeY
Order, orcharge VISA or ~ASTERCARO We pay ee
shippi1g charges Guaranfeed sallSlar;bOn Free tlOl
catalog onr~
Order JTK· 6 $11.00

1- -------- - - - - - - - - -- -- - ---
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I,
I
I,
I
I
I,,
I,,
I
I
I
I Dep t. 1 581815 S. 46th St .
: Phoenix.. A2 85044-5399 (602) 968-6231 :-------------------------
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FRI DLEY MN
FEB 22

FORT WALTON 8 EACH Fl
MAR 15-1 8

Tile Playground ARC ..III hold ItS 16th
.nnu.1 North Flo'ida HamlSw.plest on
Salu' day and Sunday, March 15-16, 1986,
at the fa irgrounds. Fort WallOn Beach FL
Admission is 53.00; XYLI .nd chi ldren a'e
free. Tabl es will be a.-liable, Talk-in on

148.191.79. Fo' mo'" Info,matlon , contac t
Hud HuddlestOll KF4 BU, 925 Forest A•e
nue, Fort W.ItOll Be.ch FL 32548: (9(14~

862·2566.

ST. LOUIS MO
MAR 14

The Jelle<'lIOf'l Banack, ARC will span.
IOl" i ls 26th annual amat'u,·rlldlo auction
on FOday, March 14, 1986, beginning at
7:30 pm, at Concordia Turners Ha ll. 6ot32
G.lI'IOi-a, St. Loui. "'0. For more informa
tion, ccetect tee Jeff8f&Ofl Banach ARC.
1&24 Union Road . St Louis 1.10 63125.

CHICOPEE MA
MAR 2

The Mount Tom Amatetlr Repealer ....

soc lation will hold ItS annu.lflea mar1<et
on Ma' ttl 2, 1966, from8:QOam 103.00 pm,
at Ina Knigtll$ of Columbus Elder Council
89, Granby ~. ChicoPee MA. Adml~

'Ion is $1.00: I""ies and child,en unde< 12
a'e tree. Tab;es are $7.00 In advance and
$8.00 . t the doo'. For more Information.
contact MTAflA, PO Box 3494, SO,inllHeld
MA 01101.

GlASGOW KY

FE8 22

The Glasgow Swaplesl wil l be held on
Saturday, February 22, 1986, beginning et
8:00 . m , a t t h e Glaagow F lea Marke t
Bu ilding, two muee sou th 01 Glasgow KY,
Just off H ighw. y 3\E. Admission is $2.00:
no exi ra charge for e Xhibitors. The li rst ta
ble Is " ..., and each additional labie 15
$3.00. Talk·in 011 1"6,341,9-1. Fo' more infOf'
mallon, conlact M,ke Goad N.HCO, Roule

4,Box~. Glasgow KY 42141.

The Robbin ada le ARC will aponso, tne
fl !lh annual Mid winter Madness Hobby
Elec troniCS Show On February 22, 1986.
from 1:00 am 10 2:00 pm, at TOllno-Qrac"
High School, 1350 Gardena A.....nue NE.
Ffidley MN, Adm ission Is 53.00 in advance
and $4.00 at the door. 8-'oot table$ are
$8.00; 112 tables .'e $4.00. Exams will be
given. Talk~n on 141,801.00 IK'LTC! and .52
limple.. For more informal ion or 10 fegis-
tar , ccntect lhe Robbinsdale ARC, PO Box
22613, Robbinsdale MN 55422. or call Bob
at (612).53J.7~

t lOR will be held on Sunday, February \6,

1966, beginning at 7:00 am, al the Rieh
l."" Counly Fa''9'OUnds. M. nsl iekl OH .
Admiuion is 53,00 in advance.nd $4.00 at
tna door. Tab\e$.re 15.00 in a<!\Iance ..nd
56,00 at the door. T.lk~ n on 148.341.!W
(WSW£). For ticl<e!S Of more inlormalion,
contacl Dean Wrassa KB8MG, 10&4 6ea1
Road. Mansfield OH 44905; (419).589-2415
atte<' 3.00 pm EST.

, -MOBILE ANTENNA HOTLlNE---'
(919) 226-0496
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SPOONER WI
FEB 1$

MAALBORO MA
FEllI 1$

ST. CATHARINES ONT
FE8 a

MANSFIELD OH
FEB 16

The M. ns! ield Mid..;nter HamfeSI/Auc,

The Wild Rivera ARC wHi hold li S mid·

winter s... pfe sl on Sunday. t=ebnJary 18,
1986. from 10:00 am to 3:00 prn , al lhe
Spooner E~pe r lmenta l Fa ' m . eaS l of
Spooner WI on Highway 70. Exams will be
given. Tab les a'e .vailabill. Tal k·in on
l H.81/.21. For more information, conlact
Tom Young KD9f'C, Routll 5. Box 523ll.
HayWa'd WI 54843.

The Algonquin ARC willlW>ld its annual

hamfest/elecl'onlc flea rnar1<et on Sunday.
I'ebn.lary 16. 1986. beginning al 10:00 am.
in the Marlboro Junior H igh School c.fe
len• . Admission II $1.00. Tables .'e S1.SO
In adYance and $10,00 at the door. seuee
setup begins e t 8:30 am . Talk-in on .01/.81
and .52. For resaIVations Of more info,m•.

tlon, contact the AARC. PO Box 258, Marl·
bore MA 01752; (617)-393-9920.

The NI. gara I'I!Ininsul. ARC will hold itS
annual hamfe. t and Ilea ma,ket on Satu,·

day, February 8, 1986, bflginnlng a t 8:00
am. at tne UAW Hall, Buntin g Road. SI. c e
tha, ines, Ontario . T.lk·ln on 147.2401.8<10,
Fo, more Infofma tlon, con tact NPARC.

80~ 692, SI. Catnafines, Onla'io LR2 8Y3,
Canada.

PUNXSUTAWNEY PHIL
FE8 2

The Punxsutaw ney Amaleu' Radio Club
will operale speel., .....ent slatiOll KA3CUY
on Sunday, February 2. 1986. beginning al

9:00 am EST. to commemorate G'oundhOQ
Oay 1966. F' eQuencies are 3.950 and 7.230
MHz ",ORM. KA3CtJY will ea'ry a record

ing of lhe ollic"l proclamalion for tne
ne~l 6 weei<I ' _ ther las determined by

Punuut a wney Phil). Fo. a ce'!i lic.le,
send a OSL and. large SASE to M AC, flO

5, Bo~ 14. 8 1'OOl<vi lie "" I~.

operat " speelal.....ent sl.lion KX6BU l rom
0600 UTC on F&/:In... ry 1, 1986. until 0600
UTC 011 Febru.ry 10, 1966, 10 comrnemo
.ate the 42nd anni-.ersary o f lhe Battle of

K. ' ia le in and Roi ·N am u' . F,equencie.
wil l be: SSB-28.560. 21,350, and 14250;
CW-2605O. 21(150, 1• .050, and 7.025. For
56.00. st.lion. WOOll ng KX68U will be is
sued a cert'fiCa te• • OSL, and .. &4-page
boo!< desc"bing the Banie 01 Kwaja lein
and RQj·N.mur. 53.00 will bring a OSL and
• certi fic.te, All request. should be sent
to : KX6BU. Box 444. APO San Franc isco

>355>006

3941 MT. BRUNDAGE AVE.
SAN OtEGO CA. 921]1

7 MILLION TUBES
Inctuces all correot oo

solete, antique, hard-tc-tmd
retelYlnll, transmitting. indus
trial. rad lOITV types. LOWEST

PflICES . Major brandSIn stock
Unity £IedrDni,. Oepl.S

P.O. So. 213. Ella belll, IU an06

PORTAQUADS
/ .~ 1 -""'R .. 2 '10 ""HI

/ ) ~ / f O l Oi IN TO CAn CA. A OO.J{:.,- ~P( C lfT . A N O S 73 .9S 61. TA.

. RADtO ENGINEERS

YONKERS NY
JAN 26

TEACHER IN SPACE
JANUARY

8ATTl.E OF
KWAJALEIN AND Rot-NAMUR

FEB 1-10

Tile Kw. llIeln Amateur Rad io Club will

The Conco,d Brasspounde,s ARC wil l
oPflra l" W10C to commemorate Chrisla
McA Uli ff e's teacher-;n-space fHOhl o f the
space shutHe, Opelalion w ill be from 1300

UTe on Satu rday 10 1259 UTC Sunday dUf'

ing the Ii' s t wetlkend lo llowing the launch
01 Ihe lII1utlle wit h Cllflsta aooarc. Ant ie~

pated launch dale is January 22, 1986.

Suggested frequencies are: pIlone-12ll5,
14.28S, 2 \..385: CW-HI5O, 14 050, 21.050:
Novice-1.1OS. For a certifule. send an
SASE to W1OC, PO 80~ 221• . Concord NH

..." .

The Yonk...... ....maleour RadIQ Club w,lI
hold .n elec tronic. aUCllon on Sunday.
J. .....ary 26, 1986. I.om 9:00 am t03,00 pm.
.1 L.emkO H. II, 556 Yonke<'s Avenue, Yon

k_ NY, Adm'ssion is 53.00: ttlildr"" un
de' 8 .'e nee. Inspecllon is l rom 9:00.m
10 10:00 . m . nd Ihe . uc tion will beg,n .t
10:00 . m , T. lk·in on 146.865IR, 440.1 501R,

. nd 146.52. Fo' mo'e information. eont.cl
the YARC, 53 Hayward Avenu" , Yonhrs

N Y 10704: (9 14~969· 1053 ,

SOUTHFIELD MI
JAN 26

The Sotllhfield High SChool ARC ..ill
hold i ts 20ln annual Swap and SI>op on
January 26, t986, from 8:00 am to 3:00 pm,
at Sotlthlield High School, 24675 L.ahser,
South l.ekl ML ....dmiS$ion is $2.50, Two 8

tool 'eser'08d lab\e$ a,e $20.00. Each ad·

d,honal lable IS $10,00. For more infOfm.·
lion. .." te Robert Younker, Soulnt,eld
H'llh School , 2"675 la/lser. Sotllnlreld MI....

TO ORDER
&INFO

theea ll W82JSMonJanuary 19, 19l16,I.om

1500 10 2100 UTe. 10 commemo'ale
HOSARC's Ih,rteenth annive<sary. SSB
ooerat,on ..ill be in Ihe l i ' s l 25 kHl 01 Ihe
41)., 20- , 15-, aM 1l).mehl. Gene,al ptlone
bands. CW operal ion will be in the first 25
kHz 01 the 80., 41)., 15-, and lO-mete, Novice
bands and In the f l,s t 5 kH z of the 30·mete,
band, Fo' a ecevnerrcra bve certi fica le,
OSl w,th • larg" SASE (44 cents or 1 IRC}
to HOSARC OSL Manager , Arn;e Schrtt ·
man WB2YXB,81-22 2501 1'1 St,eet. eenrese
NY 11426.

PECIAL EVENTS

SOUTH SEN D IN

JAN 5

\lfIREUSS liMon COHTROLEXUtol5lOH SYSTEM

.-._-~

Control you r TYRO. VCR. or CABLE
TV fro m Any Room!

W orf<. s on most rnf rared controlled oevtces.

Im medi01e Shipping - wecrescie & Retai l

MERRIMAC

SA.TELLITE 608493-2291
MERRIMAC, ""!!!lI'!"'1II_
WI 53561 '"'""'"" ....

HOSARC 13TH
JAN 19

The Hall of SCience Amaleu' Rad io Cl ub
will operate special_enl statiDOs using

VA STATE FAIRGROUNDS
JAN 12

The RiChmond ....m.tetl, Telecomm uni·
c.tiona Society ..III spon!<lr Ihe nlnlh an
nuet Richmond F ro st fes t on Sund sy,
January 12, 1986, f rom 8,30 am to 3:30 pm,
at Ihs Virginia State F. irgrounds, Admi s·
s lon is $4.00 . F lea ·m a,ket sp ac es are

$4.00: $8,00 with an 8-Ioot table , VEC ...

ams will be held on Saturday, Fof mo'e In
formahon, w' ite the Richmond F'05t1eSt.
PO Box 1070. RiChmond V.... 232Oll, Of call
B,II Scruggs N4DOM . t (804~272-a206.

OAK MRK MI
JAN 12

The O.k Pl.r1< ....AC ..,II "POf'1oOf ••adio

. ...p on Sundav. January 12. 1986. 110m

7:30 .m to 4:00 pm••t oak Pa'" High
School, 14300 Oak PI'" 8oIo1....ard. Oak
PI '" MI 48231. For more In lOfmation, COl\

tact D.vld Le-!ko WB8RGO, 875 S. Ponhac
Trail.103, Walled Lake MI o48OllB,

WAUKES HA COUNTY WI

JAN 11

TIlII Weal Allis Rad io Amaleu' Clu b will
spon!<lr 1I'Ie Midwinte' Swaplest on Sat ·
u,day, January 11, 1966, beg,nning at 8:00
am. at Ihe Waukesha Counly E.po Cenle<'
Forum , Take I·!W to Co. F, south 10 FT. and
weSI 10 Expo. Admission i$ $2.00 in a<1

vance and 53.00 .1 the door. Fou,-lool ta
DleS a'e 53.00 in adYan<:e, $4.00 at the
doo•. Fo' t icket$ 0' mo,e ,n lorm a ti on,
send .n SASE to W.... RA.C Swaplest , PO
Box 1072, M,I..auk~, WI 53201.

A namlesl ""i ll be he+d on Jenuary ~

,_ at (Anlury Cenle<. on US 33 North
bel..een tile SI. Joseph Bank Building and
tile ,i_.downtown Sou ln Bend IN Table
S~. 1$ $1.00 per 1001. Talk-,n on .521.52.

991.39..931.33. .691.09. and "529 For
mo<ll ,n'"""atlon, co"lact Wayr>e W&rts
K91XU, 1889 RIverside [)f;VfI . Sou th Bend

IN~'6; (219r2J3.~1.

Us''''''' in Ihis column8tep'fHld«I ,""01
C"'rgoe (WI • sptIf>MI~.il.bIe basil. TIN !0l
Io ...",,, ",f01melion Should be l " c ludH in

~ .,,"<>II/tee....., !I: sponux. "."IIt, dil le,
/,..... piece, City, sta re, .om,sslOll c"'rge /#
. /lrA I• • /urea, 1.lt ·in freq llfJfl Cl9S, end rile
II.mea/ wllom to conr. el for further Inlo,ma·
rion. "'""ouM"m" ,,'. muSI be received by
73 Mll f/al ine by Ihe firs t of Ihe man/h, Iwo
mOlll!l. prior /0 '''e mon tll in ",IIleh the ftIIe,,'
I. t e. pI.eft, Msil lOEditfNlal Olf lces, 73Mag.
. ,,''', Pme St., Peferbotoul} /1 NH 030f54
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10 K7UGA:1 1
ON< Senator GoIdw.ter:

I IIIlare your concerns (Wet' the decliniOO
(. nd ag in.g) .m.teur-radio pop<Il.tion. aod
I agree ....i th yout pn:I ~ 01ed.'lematives to

• no-code licftosot; theM proposalS a..
echoed almost eve'l "'he.. Inlhe ham lit·
....Iute,

Whal bothers me ia th.t lwo C" IIc.1
point, have not yet ito my knowledge)
been addressed. Wllhou t c.relUI eeeere
er. lion 01tnese points, "'e may be solving
the wrong problem, . nd we m.y be dOing
Irrep.r. ble h.rm 10 . m.teur t.dio . s a re
suit.

1. 1keep he.rlng that the . vM . ge .ge of
• licen sed amateur·radlo operator is naar
46,."" ttrat i l Is increasinll more th.n one
ye.r. each year.

A_ages. by themsehoel. can be very
m isleading. I have .......... 118«I • st.ndard
devi.lion. IlCIf h_ I_. comparison to

• popul.lion o f non-hams with the same
... u. l. geographic• • nd economc distri
butions.. t'm oot • at.tistlclan. but would
Ihese da l . show uS thai h.ms Ire actua.,.,
locreasinll their popul.liOtl telllive 10 the
one above? Would these d.t. perhaP5 i1.
'um in. te the reason. 101' decline? Why am
I Ihe only ham asking these questions?

2. The problem is not limited to amal eur
r. d lo; Robert Burnham said (see " Forum:'
September. 1965. Astronomy Magazine),
" II we don·t llet the children IntereSled In
astronomy. m ere'u be 1\0 nexl generation
0 1 as tronomers." W it h i n t ee I.st ,i.
months. Live Sre.trn I.IlIgazif/8 C. voice 01
model steam·enll ihe en lhusiasts) pub
lished bar ch. rI. a"" graph. based on
profiles of club members' records IroITl
. round the counlf)'. The project ions (don't
let the oi l)' f ingernails loot )'0<1; lheir pre-
senl.lion ", as lhe besl I've _I clearly
Sho'wed thaI tl>ey ........ In • av;oo hobby If
someth ing w asn·t done abou t It, .nd
Pfelly 110OO.

I em ", rit ing to you, san.IOI', and send
100 Copies to every m.Jo< .m.teur-radio
publlc.lIon bec.use I ",anI my concerns
to be considered by . m.jority 01hams be-
fore we make changes to out hobby.

I believe "'e m.y m. ke • hasty, dis.s·
I rous ch.nge to . m.teur r.dlo unless we
e• • mine OUr problem more closely. and
e• • mine rhe ~ roblem mote c. re l ully.

Ale. Vrwnios KX9I
MUndelain IL

MORE l MORE!

FULL ADVANTAGE

1 1

II we are to .ltr.cl new people 10 am.·
l eur radio. "'e need to be ab le to eerrce
e t ra t e t h.t we kno w how t o use Ihe
prMlelles Ih.t wa h.ve 10 Out fvll adv. n·
tage. One Improvemenlthat wou ld benellt
Ihe beginner "'ould be 10 est ablish a n. ·
tlonal CW c.lling Iraqueocy In the middle
01 the 1o-meter Nov ice band. 28.150 MHz.

Henry J. Hampel KAITUP
St. l ouis MO

I "'as '.sc in. led by Victor Lay lon's .rl l.
cleo " Above In l tIrCept," in Ihe OCtober.
1965. Issue. I .....s s lIight-eontrol oencer et
Walton durlOO lhe lime the e'o'llnl tool<
place_

The 2!>Ih Bombet GtOUP .....s • most u...
usual group In the 8th Air Force. Besides
lhe uoc:lerco¥et wOI'k Ih.1 Layton ....rol ll
.boul, we .ISO h&lped to pe1"Iecl bl ind
bombiOO IlIChniQ...... LORAN . aod M ickey.
We d id photo . nd "'e.ther rec onn.is·
ssoce .nd "'.... palhfinders 101' bomber
m iss ions. 1/ therll "'as .nything sec ..ti'o'll
10 be done, I'm sur' ....' did II. (As a sm.1I
poinl 01 dillresalon, I should st . re Ih. 1
President R~ev,l l' s son. Eliioll. ", as our
commanding oUlcer,)

I wrote to Mr. Layton and sent him. lot
01 hi story and In'ormatlon abou t Ihe 25lh
Bomber Group at wettcn • • nd he senl
bac k a n ice reply, I'm sure he could tell
m.ny more exclt loo alOl'ies. " Above Inter.
cept'' was • deparlure l rom l he u,u.1
technical .tlides.nd broughl botck a lee~

100 ol nosl .lgla. More! MOI'e '

Will iam Bernslein KA20VR
G..al Nad< NY

1tI.~-aood "'''''!Thorn•• ltli/IM us.,..
signed a " unNetS.'" V8fS1on 01 Ill. diS
pllly, LooIr fo' if In .n upcoming iss"" of
73.-I( WI a

nee 01 construct ioo .nd e'perimenl.t ion.
Mr. Mil ler PfO\l'lded. fine construclion .r·
t lcle of. -V Pfac llc.1projfK:L My lello",
rad io builders will .llree.

M.rt< FoItar:z KA4JVY
T. mpa FL

I~__I

touchtone"" 8PP.I.oce con lrollM. I can
call my phone . od have lhe unit Shul o f/ ,
thus sal isfying FCC requir81l\&t\l$,

Don', put re,lrlct ions on its use. There
ISIIfI(lvgh room in the spectrvm 101' every.

""'"

I canoot he.p but wondef wh.1 Rooe<
Grandbois r·...uees," OCtabel'. 1~) "'as
IryjOO 10 ptO¥ll. Mr. Gr.ndboi$, mll,", 'ac·
lurer of d igilal d isplay s)'Stems. ",as SO ee
I_ned 10 belillie the 'Whal You See IS
Where You'.. AI" I requeocy-display prot
ect (13. Juty. 1965) Ihel he ove<tooI<edlne
more Ob\IiOu. vi"ues 01 the project. To me.
It _s apparentlhat the purpose o f Ihe
projecl ",as 10 prov ide Ihe experimenter'
bu ildet ", Ith .n lnexpen , ive soruuce to the
problem 01 display resolution as opposed
to the purchase of a mere advanced r&
celver or commercial display adapter, The
prescribed project executes thla lask l ike
a champ. Neve"heles, . "I t. Grandbois In·
, i,ts on statioo Ihe Ob\Iious sho"comlng s
0 ' lhe projec l while espousing h is o", n
product.

As preseoted, the Jul)' '85 project does
uhibil cr..nge In sidebe.ods aod ",ill ooly
WOtl< 00 siOOle-mix supemeterodyne re
ee;""". T...... these problems e.lst. Bul
"' ith the use 01 modIIfate cl n:ul t add 't Klns.
the Irequency display ", III tind • place in
more compllc.ted appl ications. It Is a I.,t
assumpl ioo lhal .ny experiment.. ", llh •
re.son. ble undetstaod ioo 0 ' rad io raealv
ers will . rr lve.t tile same cooc:luslon. carl
Ande<son r·Lell.,..s." OCtober. 1965) pro
vided us witll a modification 01 the e.e
p'ay ' s co un ll ng direction . This
modi fication fvrthers the appucancne o f
Mr. M lller'S project. Undoubtedly. some
other Inllenlous Gus will eng ineer . ddl·
l ions th.t will be.t the alorement ioned
technic.1problems.

I was Inspired . od l .ullh t by rad ,o . ma
teurs Ol lhe "01<1 schOOl." Th.1 is the prac·

Mlka Hallnlm. n KM2F
Na", Yort< NY

WISE UP

STOP HIDING

ETTERS

I jusl read Rick C. WilsOtl", len e<. "I
Hale Code" (73, March , 1985). I wonder u
Rick ....ou ld hate the cod... 10 much If he
knew that by passing a fe w code testa (he
says he already knows a 101 about erec
tronles) 118 could command a Cushy lob on
• wor ld·ranglng 'relghter.

I wonder how mIlCh ne wOUld hate the
code II • military eonftid aJ>ould fUr It$
uglyhe-.:l.

Sur• • If. tough to apply YOU' bu ll 10 a
hard chai, and Iry to copy t ile stull when
iI's dol lOt dol &tid dash 'or das/'l. Once il
geIS~. 1I'.ough, il opens up. wl'lole
.-woo1d. Get)'OtlfWlf wised up, Mr. W ilson-

PlIul L Schtnlcll: MHO
8 1oom1Mld IN

I love my sim plex alltopatell. Therlt. I
n ld II and I'm glad. Now thaI ifs out 0'
the cloS"", let Ihe other ham s enjoying
this delillhl!ul device slop hiding and not
tset guilly in its use.

I ' ully ' ealize tha t tha incoffllCl uM 01
simplex aulopillch (on. ",""y, 2 melers) can
kI,f(J to an abuse 01 our pri"ileges. but I
' eel tI,.t Uw PfO\l'en mllturlty 0 ' licensed
.m.llIUH"iO 09"<atClr$ "' III ~.II and It
",i ll be uMd property.

A \01 01 mis••""j ,,·rcst.ndlng. traced 10
el!Qul.,. f1IPINter group, wI'Io 'ound theit
uniqueness in o fferiOO patel\oet;. I. oow
eodtld. They may feet tI'l.Il Ih i, pr....ilege
.,..11 only belong to tl'lem- how dare . n
Individual Iry 10 bypa" Ihem!

t'm lired 0 ' reading of the reslric tlon, In
adve" ialng Ihal the manul.clurera o f Slm.
plex devices must 10 110"'. and above all. I
diSlike the reluctance 0' the ham fraternity
to openl y discuss their use.

Answering the phona ",hlle d tlvlng Is as
mUCh l un as OXlng, eon lestlng. or any
olher l acel 01 QUr hobby. BesIOtl•. "'e are
ooty using one frequency versus Ihe re
pe.ler usI ng t ",o. W it h the B5R

1 1

1~=~1

UN!

John Edwards KI2U
PO Box 73
Middle Village NY 11379

SATELLITES REVISITED
I'm reluc tant 10 adm it th is. bul I think Ih. 1

I'm becomiOO somelhiOO of an .udlo voy.
aur. In • ..... y. I lhink most hams .... Alter
.11. lhOrI"'ave lis tening Is nolhing mOre
than .udio 'fO)'t!IJrism, and Mcop,""" t ile
mllll .~ be it 00 • repeat.. 01' 011 the HF
bandS, I. ,ls into me same general calegory.

But I believe t've prob;lbIy laken .udlo
~rism to its ultimate limit. A" regul.r
" Fun!" reacJers kno...., . 1_ months .go I
acquired. satellite-TV syslem, Alt.,... Ie....
"'eeks 0 ' ",a lch ing Peruv i. ...ru les lootDaII,
music videos in Esperant o. and Ot, Gene
SCOII. I betl an to yearn lor sometlling I bit
mme esote riC. It was at th.1 point that I

discovered the ",orld 01 55B on C·band
sateliites.

A Irlend to ld me that ill hooked a good·
qual ity communlc.tions receiver. like my
K"", ,,,ood R.l00. to the ba ,eband ou tpul 01
my ,.,telii te receiver. I cQU ld p ick up . 11
sorts oI lnterestlnll signal s tr.nsm itted 00
SSB. The sor1 of sign.l$, In)' Irlend C'. imect,
thaI . re l ar more Inl eresti oo tr..n the e.
plaits 10 be lound each "",eniOO on F4. 12.
BeltM )'III . he said. each tran$pOllllel o t.
l e rs 36 MHZ o f I req uency sp.~a. Yes.
I riendS. 3e MHz 011 some 16 satelilles,
each ",ith .pp'o.imately 24 Iran~s..

Th.'·s eq utvalent 10 384 HF specl rums!

This Is wt>ere my audio voyeurism comes
in. A, you proo.bly know. most Iong-di.
taoce telephone C. lls are transmilled by
,atellile these days. What YQU m.y not
know. however. Is that many of the salel·

Illes used . r. trw same ones Ih,lI home
satell ite 'nst .llalionS receive. ThereIOl'e. •
satell ite earth Sl.tion coooected 10 . n
SSB receiver tesvtts In . lot 01 in terestlOO
listening.

The Communlc.tlons Act 0' 1934, as
.mended. prohibits lis teners I rom divulll·
Inll Ih. conlenls 0 ' t ele~ hone communi·
catiOfts. How ever. II you ha pppen 10 accl·
dentally tune .cron Ihese signals , as I
o ften do, and you h.ppen to hear soma
re.ll y ju icy convers.tions, as I often do,
there Isn 'l very much Ihe FCC c. n do
.bout II. Afl er . 11, as • rad iO amateur. I
h.ve a defin ite need 10 l une across Ihe
complete spec lrum 01most satell i le Ir....
sponders• • nd II In IIle course 01 my tech
nical e.pIor.l ions I happert 10 heat some
heavy brealh ioo lIO'OO on. II i lllt'l ln)' I.ult.
..., MCI . AT&T• • nd lhe others sc••mble
lheir t ransmissions. I'm going to conlinue
my e'perimeot.'ion. I' ll keep quiet. but I 'll
kOlOl'P lis tening.

So there you have it. Aud iO voyeurism
taken 10 its limit. As for me. I'm just ",ait ·
ing lor Plc t urepllone 10 make its gr.nd r&
tum (heh·heh),

ELEMENT 1
MULTIPLE CHOICE

1) How "' ide is a sl.ndard US baseband
video signal?

1) • .0 MHz 3) ' 4 M Hz
2) . ,2 MHz . ) 40 M Hz

2} S. telille r. c elvers typlc.lly use Ga·
AsFET transistors, The acronym GaAsFET
slands 'or:

1) Gall ium Arsen ide Field Ellect Tran
sistor

2) Gallic A""",it Field Eltect Tr.nslstor
3) Germ.nium Arsen ide FIe ld elfecl

Tt. nslstor
4) Gas Arsenic Field Elletl Tr.nsistOl'

3) In • salel lite r_vet• • ph.se-locked
loop (Pl.Ll c irculi is olten used.s;

I I a video enharocemertt c irculi
2) • 1o"'-ooiSoll amplih....
3) • compos ite video ge.......IOI'
4) .... FM demodulatOl'

4) OOMSATs:
1) .reopet.ted by AT&T
2) .re operaled by RCA
3) .re operated by CO MSAT
. ) is. generic term lor domestic satel·

Iiles
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I I " Sun outages" occur a year.
21 Small d ishes ha"g a beamwidlh.

SCORING

How did you <Io?
1- 20 points- Beyonc:lthe hortzon

2140 peints- Sufle"ng 110m a sun
outage

41-60 points_ Minimal reception
61-80 points- Some spa~li.,..

81-100 points- CIoled-<:ircuit copy

10-False Usually l or data or aud io re-
ception.

Elemenl3:
(Reading from le ll to right): COMPARA·
TOR. SUBCARR IER, FEEDHOR N, TEL·
STAR, SPAC E, AN IK, OSCAR , ORBI T,
RomoR,DCNVNCONV ERTER
Elemenr 4:

t-twice
2-wiOO
3-narrow
4-probe
5-downcon.erler

E""'enr I :
Five points lor eltCh correct answer,
E~t2:

Two lind onrHlalf peinls fOl each eorrect
answer.
Elofmerl f 3;

Two and one-hlli t points 101 each correct
answer.
Elofmenl4,
Two and onrHlalf poi nts 101 each eorrecl
answer.

If you 're out,1de 01 the loot·
print , you c.n't receive the sal ·
ellile·. aignal,
And whele you poIni you. an
lenna
Tr>ey~ at 1,000 mlle!l pel"

hou', the same ,al e al wh ich
the Nlth reMalea.
Wall. OIl1ereen. a.ound ad.SI'I
tnat prewent &'de i ntert~,

M i c / o .. ..e rad iat ion Ihal
~ l fOfTI cIeep space.
lI"a a mettwXl vied 101 trans
milling I tereo audIO signal• .
Ifa lhole lillie wh,Ie dots you
_ on the black li M belw"""
l he picture tr&mel.
They can "SO handle PAL,
SECAM, andlhe .est.
Tenell.lal in ter1ererlCe,

5-FaIM

2-True

i -FalM

8_FaIM

1-True

THE ANSWERS
E,.m.mll :
1_2.2_ 1. 3_4.4_4. 5_4

E"~12:

1_ Tf\Ill

3) large dishes ha.e . beamwldth.
4) Th. drl.en eiementln • microwa.e an·

tenna can eree be called a _
5) One uses a to con.erl a . ate l-

li te'S mlcrow••e signal to a VHF Ire
quenq.

RRRBUSCAIE
ecrscet
"',"
8 MO
R£TtX)WNN REVOC

ELEMENT 4
FILL IN THE BLANK

ELEMENT 3
SCRAMBLED WORDS

Unsc.amble these woxds relating to $al ·
elm.,..:
POMRCAATRO
HOFNEERD
PACES
"OCA5

00''''

1} Teletext and . Ideotex
are u.ual ly transmit·
t ed on t he .ert ical
blankino Interval (VBI)
01 a satelli te-TV sional.

6) US satellites can only
t,ansm it NTSC video.

91 In mic rowa. e reception
the term "n" usually
sl afllls fOl ' ·terminated
interconnec t"'

101 Di .h es roug hly t wo
meter. in dlamet.... are
ro u t i ne l y used l or
video recepUon.

1) A sa telli le'l " 100 1·
pnnl" relerl 10 Ita lig
n.1 stre<lt;lth at varloua
poinls on the Nlth·.
surtllCe .

21 The HIOOI< .ngle" It U..
angle ab<MI It.. horI
zon at wl'Iicl'I . Illtelme
aign.l ."ives .t .n
e.rth sl., ion·a loe. ·
lion.

31 Glloaynch'ooou. u t·
elhtH are iITlInollile.

4) " St" oud,ng" I•• Iy'"
onym 101 " dilh.R

5) " SIly noise" is , type
01 ....n-mllde interler·_.

61 " Adapt ive deviation
multiplex" is , u tel
lite rideo lomIIl.

ELEMENT 2
TRUE·FALSE

5) Name tM 73 MaOll2lne colum nist who
l ounded his own nallonal TV system on
the Tu~s and Calcos Islands.

1) Bil l Gosney
21 Chod Harrl,
31 Roberl Baker
4l Bob COoper

WARDS73
Bill Gosney KE7C
2665 North Busb y Road
Oak Harbor WA 98277

11"5 hard to believe Ihe yea.. which have
passed since our Initia l announcement o f

the famous 73 Awards Program portfolio.
Since ils IntrOduc tion by you's t" jly,
KE7C, In 1979, we'. e seen the progrllm
grow to uecc-ne one 01 the most sought·
after c ~allenges facing am81eura today!

Consi sting 01 six domes tic and fI.e DX
operating lIc ~ le.smen la , the p'ogrllm hn
ellpt u red the Inte,eat o f rao·chewela,
DXers, and conteeters alike.

The requirements tor each award are
not as easy lIS one might firSI Imagine,
Once you qualify for an award, you know
for sure you '.e earned it. Here are the lI.e
ox awards:

OX COUNTRY CLUB AWARO

1, Available to Iice<lsed amateurs and
SWL stations worldwide.

2. To be ..lid, all cla,medcontacts must
be made in a sing le calendar year (January
I Ihrough December 3t), beginning J"U,I
art 1. 1919.

3. Th" awa.d is luuecI lor ptlOne, ON.
and ·mixed·mode. ShOuld Ihe applican l
..,sh to recoglUze a s,ngle--band 01 m.xed
band accomplis'"n.."t. he must sta" II,.
pref....1!IICe _ ma~ '"'ll aWllcal 'on.

4, A minimum Of 13 ox countr_ must
be W()Ii<e(I and conf;rme<I from the 73
lolllgal;ne WTW (Worl< lhe Wor1d) DX List·

;'"
5. Annual endoraement ahcke,a are

a.aitabte fo r each .uc ceed ing year In
wl'Iic:h .ppliclltion II m«le.nd a min, mum
of 73 DX counlr"" .re W()Ii<ec!

6. To apply. pr~e , 1'$1 of Cla,med
contaciS in pre"x 0Iller, Inch><le each al.
lion's calls",n, Ollte and "me of contac l in
UTC, mode. and band 01operation.

1_Dono' wnd OSL urds. H. ve you. list

Of coni acts _ illed by two amal eurs or a
notary public.

8. Awa rd l ee is $.5.00 l or each award . Do
not 'MInd IRCs or l oreign currenc y. En.
dorsements ara granted lor a fee 01 $2.50.
Checkl on foreign banks m ust be payable
In US funds.

9. Forward your application and fee to:
Bill Gosn ey KE7C, 73 Awards Manager,
2665 N B usby Ro ad, Oak Harbor WA
98217.

DX CAPITALS OF THE WORLD

1, This award Is made a.ailab le 10 II·

censed a m at eu rs and SW l sl a t ion a
throughou l the wor ld

2. All claimed contacl s must be made
on or afte, January 1, 1979. Th"re are no
band or mode res l ric lions. Specia l rocog
n,'ion will be given for si ngle band or
mode if req uested al Ihe l ime application
is made.

3. To QU alify , applicant s must wort< and
conlirm a minimum of 50 d' fferent _
I ,ona l (apitlll Cllil!S in t fle WOrld. Only cap
ilal Cit,es of thOse counlries appellring on
I"e WTW DX list ing Qualify, Should ..
country be contacted and iiS caPilal City
not commonly be known. go ahead and
list rt in you' application. The awards ed..

to' 'e-serves the right to make a final OOler·
m,natoon.

a. To apply. make a list o f contacts in
preli x Older. Indicale the stalion callsign,
dil le and ti me in UTC, ba.nd and mode of
operat ion, lhe name of the national capt-.
lal c,ty, and the OX counlry.

5. Do nol und OSL urds. Have you.liat
o f contacts ..,.;fied by l wo amat....,. or a

notary ""'OI ic.
Ii AW8ld fee is $.5.00 and must be pay.

SOle in US l unds. lACs OII01eign CUfferlCY
can no longer be accepted.

1. Forward your applicaTion and aw.rd
fee to: Bill Gosney KE1C. 73 Awards Ma,..
agar, 2665 N, Busby Road. Oak HalbotWA

"'n.

TEN·METER DX DECADE AWARD

I . The l().Meler DX Decade Award IS
made a.ailable to IicenSoed amateurs and
SWL 1I1110n. worldwide.

2. All contacl a mual be made on tne 1().
meier pand uaing o n l y low·powe. (20
WallS 01ou tput Or ....a) equipment. Exter
nal ampli fiefl may nol be uled

3. To be elig,ble, all coniacts muSI be

made on or al l ar October 1. 1916. Con
tacl. m.y be made on AM, ssa,CWo 0' 10
meIer FM. M,xed·mode con l acls may ersc
De claimed. Croaamode con lac ta do not
qual ily.

4. To qua lity, . m inimum ol ten DX ccun
I rles mu st be wo ,~ ad trcrn lhe WTW OX
l ill ing, EndOflements wi ll be gl.en for 25,
50,75, and 100 confi rmed countries,

5, To app ly, prepare a II S1 01 cl aimed
cootecrs In prefix order. Include the call
sign o f each stat ion wo,ked, the date and
lime In UTC, band, molle, and a brief de·
acriptlon 01the equipment used In making
each contact.

6.00 not nnd OSL cerds. Ha.e you' ap
plication -enr.ee by two amateurs or a no
ta'Y public .

1. Award fee la $5,00 in US l unds only,
Sorry, we cannol accept IRCs or foreign
currency, Endofse-mentaare $.2.50 each,

Ii Forward your applicat ion and award
fee 10: Bill Gosney KE1C, 73 AwardS Ma,..
age<, 2665 N Busby Road, Oak Ha,bOr WA
98217.

SPECtAl TY COMMUN!CATlONS
ACHIEVEMENT AWARD (CLASS A·1)

I . nils is made .... ilable 10 licenled
amaleufl and SWL 51aloon. throughOut
the WOf'kl.

2. TO be el,g'tIIe. all contacts must De
made on 01 aUe< January I . t 919, Only
comm unica tlona ..Ia SSTV. Rny. EME
(Eanh-Moon-Eanh), an<1'01 OSCAR will De
.ecogn,ze(J to' award C'ed,I . Contacts be

tw""" stations on OSCAR and EME may
be m«le usir>g the mode .uthorlzed in
your country. M,x~ contacls are
nol valid. fIO_a.er

3. To qllllify, applicllnts must work a
m,n'mum of ten DX countrtes Irom the
WT'W DX COUnlr.... lltling. Special eee-

(Ignition will be made 101 those exceeding
the ten-country minimum.

4. To apply. prepare a list <;II cillmed
contacts in call sign prel, . Ofller, Include
the date and lime in UTC. the band and
mode o f operation, ancl a desc.iptlon o f
your equ ipment and antenna sysl em uled
10 mllke I fle contacts.

5. Do "ot s e"d QS L caros. H• • e your liat
of contacts verilied by two amateufl or a
nota'Y public.

6. The aw ard lee is $5.00 In US fundS
only. IRCs Or foreign currency is not ac
ceptable. Fo,slgn checks musl be payab le
in US l unds.

, . Forward your application and award
fee to: Bil l Gosney KE1C. 73 Awards Man·
ager, 2665 N. Bu sby Road, Oak HarbOr WA
98217.

SPECIALTY COMMUNICATIONS
ACHIEVEMENT AWARD lCLASS Al

1, A. allable to licensed amateurs and
SWl stations throughout the world. this
aw ard requires all contacts be made on or
aile' January 1, 1919.

2 Only communications via SSTV.
ATf'(, EME (Earlh ·loloon·Eanh). and/or Os.
CAR satellite will be recogniled 101 this
awa.d. Contacts bet ween atat,ons on 0s
CAR ancl EME may be made vsing any au·
thOriled mode allowed In you' country,
M,xed-mode conlact$ are not .alld.

3. To Qualify. applicants must work and
conh,," contact w,m each Of the 50 US
sta les. There are no band reqUlfemenll,
Specific: ba.nd accomplishments ..III be
.ecOOnilecl, however, i l ,equested et the
time appIicalion is made.

4 . To apply. the applicallt must prepa,,.
a lill of claimed contacll in alphabellea,1
0Iller by stale. Include l he date andl'me
in UTC, the ba.nd and mode of operalion,
and a description of the equipment and
anlenna system tlIIe<I.

5. Donot sendOSL uras. Have YOU' liSt
.....,..ed by l wo lImaT""rs or a notary "",bo

lIc.
6. Award Tee 's $.5.00 in US f",.." only.

Sorry. we cannot accept IRlA or foreign
currency

, _Forward you. appllcahon and award
lee 10: Bill Gosney KE7C, 73 Awa' ds Ma,..
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WORK THE WORLD DX LISTING
DA·Ot Fe<le,ol A.public of Germ.ny
0 .... OT. Y2-9 German Dem""'.tlc Aepublic
E" Spa in
E..6 BaleariC 1.I.nd.
EI Pi.publie of Ir"l .nd
EJf ....n Ia .

F Fr. n""
FC Cot. lea
G En-g lond
GO 1. le o, .... n
GI " on he rn I", 'end
GJ , GC Jersey
GM Scotl.M
GM Oo1<ney O"and'
GM Snetl.nd I.,.nd.
GU, GC Gue rnsey
GW WI'e .
HA Hun~.ry

HB S"il",,'. nd
Hilt tiechtenSleln
HV V. tic.n
I Ite ly
IC I.eh l.
1.0. Tuse.n Arcn ipel'~O

IS Se rdlni.
IT SiCily
JW llear IS
JW S,albard I•.
J X Jan M. yen
LI. No.... y
LX Lusembourg
LZ Bulgaria
M' . 9A San Marino
OE "uslri.
OH Flnl.nd
OHG " '.nd I• .
OJ0 M. rke t Reel
OK ClothO.I"". k,.
ON lle lgium
OY F.eroe ISlends
OZ Denmar~

AO. "eIM~eM.

SM S"e<len
SP Poland
SV G~"

SV Crote
SV Dodec• ......,
SV Mou nt A,hO.
TF Ice l' nd
VA , UK'. 3, 4. 6 Europe.n ASFSA
VAI ,UK1 FranzJoe<lfUtnd
VA2, UK2F Kaliningradsk
UB. UK, UT. UY5 Ukraine
UC2, UK2 wtl ile RSFSR
U05. UK5/) Mo ld a. ia
UP2, UK2B, P lil nu.ni.
UQ2. UK2G. a Latvi.
UA2, IJK2A. T E.toni•
YO Rom.n ia
YU Yugo. I••i.

ZA A I~anla

ZB Gibrall.r
1.0.1 Sov. Mil. Orde' of Mallo
3A Mon. co
OU IlV. Gene••
g.. lsee ... l l

North B",ooo
Sa,. ..."
Nop.'
Sing.POre
A~u All, Jaba l An.ir

Ch,'e
E••te r I.
S.n Foli,
Juan Fern.nde,
11011.1.
urugu.y
Fre""n Gu i.na
Ecuad'"
G.'.POIlo, IS,
Colombi.
Bajo Nu""o
.... ,palo I.
Sa n "nd'e.;1 Providene i.
Panama
Hondura.
S.. ,n ,".
Canol lone
Afllenlln•

~'"
IlonOi"
" e ,M rl. M . " ntille.
Br., il
F. rn.ndo <Ie Noronna
SI. Peter;1 SI. Paul
T""'d.de &. M. rtlm V., I.
Surinam
Guatema l.
Coota Aie.
Coco. I••
Belize
F. I ~ I.nd IS,
Sou, n GeOfg'. I• .
SoUln Or~,,"y IS
Soyl n Sanel..icn I• .
Soul n sne1l.nd I.
Soyth Gran.ml, nd
"'carag u.
S.I,ado,
Vene,uel.
Ava. I.,
Par.guay
Guy.n.
T,lnidad.M TOl>ago

'""'"''""

NORTH AMERICA
cs Banomas
CO.CM Cuba
FG Gu.~oupe

FG, FS SOint M. llln
FM M. n in"!u"
FO CliPpenon I.
FP S" Pi,If.;1 MiQu" lon
HH Ho,tl
HI Dominican Repu blic
J3 . VP2G G'enOda & Dependenc,e.
KOl , KP1 N...... I• .
KG-t Gu. nt.n.mo Bay
KL7 AI••~a
KP4 De.""hao
KP4 PuerlO Rico
KS4, KP3, Hk 0 5o".nl B.nl< &. Aone.c/of c.y
KV. KP2 Virgin ISland.
o x , XP Greenl. nd
PJ6, B S.ba IS ,
VE C.nad•
VEl S.blels,
VE1 St. Pitull. ,
VO Ne..fou ndland, l l b'ador
VP2A. V2 An"gu., Barb ud.
VP20. JT Dominic.
VP2E AngulII.
VP2K 51. Kilt.
VP2l, J6 SI. LuCia
VP2M Monl . "". t
VP2S. JB St. Vi""""f &. Dependencie.
UP2V Brili"" Virgin Is lend.
VP5 Turk• • nd Caic"" I.'and.
VPO Bermud.
W. K, N, A UM <td S,.te. of Americ.
XE Mes'co
XF4 Ae,ill. g,gedO t...nel.
ZF Gr.nd Cayman ISland.
6Y J.m.;c.
4U HO. UnitOd " .fion .
8P Barbados

SOUTH AMERICA

"CEfA
CEfX
CEfZ
ce
ox

"
"
"~

"'"""""""'"'"~
~

W

""""'"'"'"ez
rc
n,.
VP, . V3
,~

VP'Il ,LU
vse.w
,~W

,'"W
vsew
y", HT
vs

"".
""'"

.. rman'a
Turkoma n
Uzl>ek
T.d,hi k
K.....kn
KirgM
Hong Kong
Kamer.n IS,
Indi.
And.m.n;1 " icOllar
laCcadl.e .
Kampuchea
Vietn.m
lao. Poopl,,·. Dem. Aep
Burma
A'ghani" . n
Iraq
Sy,i.
SpraUy
Sri Utnk.
Yemen
I".al
Cyprus
P80plo" Dem. Rep. of Yem e n
N""t,. l lone
S.udi " r.bial1raq
MOIf.
GOlo & Com ino
~u..ait
We.t Mal•••i.

oman I•
Bnula n
United A,.b Emi,",""
Qat.,
B.nrain
Paki. tan
r Oi ..an
China
Macao
I,.n
North K",ea
Sou fn Ko rea
m. il.nd
Sa udi "rabi.
J.pan
O~i n...e IAyu"yu I• .)
Ogas. ", . ,.
Mongoli.
Jon:I.n
US Mi lit'l'1 ln Japan
l.a!>anon
B."IlI.de.h
Turkey
A. i.liC RSFS R

Papua No.. Guinea
ru••' u 1. I.nd
Au.t'.'ia
lord Ho..e ' ''. 00
Willi. 1.1.00
ChIISlmo. I. '.nd
~eellng. Coco. ',' ond
Melli. n Aae'
Nortol~ 1. I. nd
MOCQu.rie l. '.nd
Brit i.h Ph""ni. 1.1000'
Gilberl I. ,.nd
OCunl.'.nd
C~ "..m•• ,.,. nd
l ine I.,.nd
Pitco"n ,.,.nd
tine I.'.nel. Souln .nd Gentlal
(s... T21
Brune i

",-
Gel_.
J a••
Sum.t'.
west l"on
New Hebrid""
Nortn Cool< 1. I.nd
Soulh Cool< ISland
Ni.... I. '.nd
.. ... l e.,.nd
.lock land &. C.mpbell
enal nlm I. '. nd
korm.d<><;
rOl<e l.u.
Fljll ..and.
WoSl.rn Samoa

"'""'"'

....,..
"""ev
ev

''""Hl, HM
HI.. HM

"'HZ, TI
J"-J R
JA6.KA6
J D. KA 1
rr..
~

00
sa

"VA. UK, UV,--.
uee. IJK6C, O. KA""rb.idrnsn
UF6, UK6F. O. Georgi.

0'
U06.U k6G
UHEl,UKBH
U18, UKBI
UJ6, UKBJ, R
uo. UK!
U"'B, UKBM, N

'"~"vu

'"''"'xv

".W
xz

"
""rs
es
'W
OX, Ol
59-4, ZC
>0
~

~

H, VR6

""'"'"'"'"'"".
VAl, T:I1
VAl, no
VRI. T3f

'"VR3. T32
,eo

'",eo
,~

YB, YC. YO
YB. YC, YO
YB. YC. YO
YB, YC. YO
YB. YC. YO

"m
m
,~

n,

""n,

'"''",w

T""oa RepuDlic
Portugue.. Timor
RepUblic 0' " .u,"
PnlllPQi ne .
N.... Caladon i.
Fr""cn ~yne."

Wallis;1 furtuno ISland.
Solomon 1.I. nd.
"'i n. ml Tori.him.
O~ino Tor••nim.
Bsk.r, Hovo l.nd, Americ.n
Phcenis
fo.tern Coro l,ne.
We. fe rn Co", ,, n• •
Gu.m ISI. nd
Rol.
S. ip.n
Tlnl.n
H...Oi lan I. 'and.
Ku" ," IO nd
J<>hnSlon I.'anel
M,d..sy ISI. nd
K,ngm.n Aeef
Pa lmy,a
American S.moo
W.~e Is l. nd
M.,.nalll. 'and.

<~

<~

~G6, ~H2

K06R, KHI
KG6S. kHI
K06r , KH0

""'"KJ, KH3
KM , KH4
KP'Il. K H5~
KP'Il. KH5
KS6. KH8
KW, KH9
cc

OCEANI...,
,eo
ca
00

"rc
~

H4. VA4
JO. KA1
JO.7J I
« e . KHl

Ando".
Portug. '
"zere.

BoI. ...n.
Gam~ia

M Ol.m~iQue

Mor""co
r angie r
Gui"". Bia.au
Madeir. i•.

""1/0"
Re~ublic of Cape Verde
Comoro.
C.nal'1 1.I.nd.
Cout••nd Melill.
Ifni
Pioo de oe
liberia
Eritrea
Ethiop,.
CrOlel
~erguel.., I•.
Am.fero.m &. St. Paul
M. yotle
Glorio.o I... nd
J uan de N""• • Europa
Reunion
Tromelin
Bop/Mn...... n.
t.mpedu"" 1.I. nd
Panlel le, i. I.,
Ojibouli
5oycne lle .
Tr.na~ei

Sao Tome and Prlnc ,pe
Sud. n
Soulh Sud.n
Egyp,
Came ,oon
Conf<al"'rie.n Empire
,,~o,.-
Cn.d
I"""" Co..,
Ben,n
M. li
He.rn ISl.nd
" 'd.br. ,.,.n<l
cn'~'IOi...OG.reia)
De.,,,,, ne .
FarQuh.r
Upper Voli.
St H" en.
...,,,,no ion ..I. nd
GO"lln ..Iand . n<l
Tri...n de Cunna
2,mbab..e
South Alric .
Prinee Ed",.rd 1.1. n<l
....rion I. '. nd
Soutn",. .. "'rie.
jN.mibi.,
..g. i.... ;1 St. B,"ndOh
.... u"t iu.
A""'iguez 1.I.nd
Equato,i., Gu inea
Annot>on
S"'....il. nd
Tuni. ia
AepubliC 01 Guine.
Bou""t 1.I. nd
libya
T. nzani.
Nigeri.
M...ga. y A.publiC
.... urit. ni.
" ,g.r

'-Ug.nd.
Keny.
Som.li
5oneg.'
l.eaolno
M. ....'
" 'g.ri.
MOId,. e 1.land.
Gnon.
lombi a
S"'If' lftOne
Aepubl ic ollo;r"
Burundi
A...nd.

EUROPE

cr
or
era cu

IE ,ll
IS1,2.4 ,6
zss
m

'"

AFRICA

~

ce
ca

"
'"ca
cr
0 2.3
~

ce
'"
'"'"'"u,
rra
rra

'''"''''reez

'"'"'"'"'""'"'"J2, FL6

"sa
sa
sr

'"su

"n,

"'"IT
ru
IT
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EVIEW

"

ager,2665 N Busby Road. 0.1e H"rbof WA
98277.

WOAK THE WOAlD OX AWARD

To ennance tl>e eniOYfnent of *Of!<ing
OX. lhoe .elltOls 0113 t.le. SPIIti.1 pleasure
in introducing lhoe mosl <;ompl<lx.nd pro!)-

• bly one ollhe most soughl·.ller OX

.....rd••""i1"ble lod"y-Ihe Worle the
Wo<II'l OX ....... rd.

1, The 'NTW ......ard i•••• il.ble 10 II·
censed .mal eurs and SWl st.lion. ....o rld
....100,

2. To be .alid. a ll conrecta mUSI be
mad'" On o. alter Jan uary I . 1979, There
are nc band or mode res trlc l ion• . Spe<; ial
sinole·band or -mode achl"vem"nls may
be reeoonized II you m. le" yom request
Ihe SlIme time applicatiOll is made.

3. The Wotl< me Wofld p<ooram coosrets
of six ind'vld....1COIltinen l.1 dS (North
American, Sout ll Ametlc Eu.o~.n.

Ocea..lc. "'sia......d AI" c a..). e.ch of
..nich rS a ...onhy single .cc;omplr""menl
by ilself. To be el'llrlM '01 Ille 71h and
uU'lTIllle .... ,,«1 (Ihoe 'NTW .......«1), .ppt~

c.nlt for" earn Ille con linenlll recogn~

hon. O..ce all six a ds Il.ve been
.PC>lied fOl. l hoe wrw d ...rll be Issued
at no charge 10 l lIe aWl leant. The opeoa·
tOl ...nc earnS WlW ' ecOOnit ion h.. truly
.....o<leed tile ....end."

4. Requi remenlS lor the Ind ividu al COn·
I rnental a...e-os: North "'me, lcan A....ard
• mi nimum o. 13 North Am"rlc.n ccue
Irle.; South American A.....rd -12 Scutn
American Countries minimum: European
........O-a m inimum o. 12 European ccue
I rle$; "" rleafl ........,d- 12"'frlcan countr>e5
minimum: "'Sia fl "' ...a,0_12 A.ia.. cou'"
tr iM minimum; OCeanic ....... rd-a mini
<mIm of 12 OCeanic coun"res.

!>. To aPC>ly. p<epIff1 a liSl or cl.rrT>e!l
Conlacts'OI each COfItrnenl liSl conlacts
in p<ellx order. Incluoe Itle 4Ile .nd l ime
in UTC .nd thoe band If><! n>Ode O' oper.
,~

6. If you are sUbmitt,ng your .lxlh coo
hnentat a.....o. please alerl the . .....d
maflager to Ihis tact.

7. DonOI send OSL c..d,. Ha.e your list
of con tacts verif ied by t...o IImateurs 0< a
notary pUbliC.

6. hcll conlinenlai llwa rd I. $!>,DO In US
' unds only, We lire sorry, bul we can no
10000er accepl IRCs. or foreion currency.

Chec les wrin "" on 'oreign banles must be
p.yable in US fUnds.

9 Forward your applic. l oon(S) and 'ee(S)
10: Bill Gosney KE7C. 13 ... .....ds M. nager.
266!> N Busby Ro.d. 0.1e H..bor W'"
",n.

NO'" herll are lhoe "X dOmeShC ......lIs
.I.e being sougr.1 .lter by .w.«I _ers
IhrougftOul 11\1I world, TheM . ....«Is are
nol meant 10 be an O'f'emrghl """ture and
II>ey "'ere OOsigned to nol duplicate .ny in
e.,stence today. Each o f" ••e ,ts OWn de
g'ee of drlficully and cre.tes a sen..., o f
.ccomplishment.

ANNUAL WORK ED Al l USA "'W...AD

I, If you're loole ing for a stateside awa rd
with a ch.llenge. Ihe USA "'ward is defi·
nrtely 1M OM. The annual _ad ... ,1US...

YAESU n ·209RH
HANDlE-TALKIE

I needad. naw 2·meler radio. My trusly
Kenwood TA·773D had been sold a year

... ...a.c) is a~.. lable to licensed . rTI4lt eurs
and SWL a"tiOlls In roughoullhoe wor!O

2. To qualr'y. applrcantsm...1*Of!< INCh
01 l hoe !>O US slates ...ith;n lhoe same ul
en<lar ye.r lJanuary 1 Ihrough DecemDel'

31~ "'nnual endorsements wrll be . ...ar!led
each suDseq"",,1 year to . ppla nts """<l
-.ty thei' cl.rm.

3 11 v.lid conlacls musl be madeon or
all J.nu.ry 1. 1979. There is an . w.rd
for single.ttand accom plishmenla on 2. 6.
10, 1!>. 20. 30. eo. 7!>. and 160 meters, ...
mi .ed·bend award is also uail.ble

4. To . pply, prepare a list ot cla imed
conl acls In elphebellcal order by afa ta.
lISI the state , the Callsign o f Ihe slatlon
worleed. the dale and lime In UTC, and the
band and mode o f operation .

!>. Do nol send OSL cards. Ha... you r IiSI
01 con lac ts ~erilied by two amateurs or by
a nolary publIC.

6. Thoe lee lor this . ...ard is $!I.oo in US
'und s. "'nnu,,1 endorsements ar. S2.!>ll.
We ... SOfTY bul we Can no longer acc&p1
IRes or fore;gn cur-rency, Chec les wfllten
011 loreog.. Danles muSI be payable in US

lunds only.
7. Forwa«l )'OUr application .nd d

lee 10: Bill Gosney KE1C. 73 "'...ards 101 ...
ager. 2665 N Busby Road . Oale H. rbOI W'",.'"

THE Q·S ...WARD OF EXCEllENCE

II you trequent Ihe American No. lce
bands. you will be pleased 10 learn o f Ihls
a...ard. This award is not meeot to be an
o.ernight acc o mpl ishmenl . SI.tlons
meeting tl\ll challenge o f this a....a«l will
be proud to Orspl.y if in Iheir sr..c IeS. It 0&
pic; ls Ille eoc.llence and SUpenorlly o. a
stalion'S lransrnnted signal as II is hea'd
Ihrougl'lOul tl>e ~arious US call districts.

1. The Q.!> ........d ;s naillble t o U·
cena.d Im.teurs and SWl sUtions
Ihroughoul 11'01 world.

2. To Qu.lity.•ppllcants <mISI *Of!< . ll
len US call dislricts and recei.." no less

Ihan a O-!> .....dabilr l y report, ... valrd RST
mrgr.t be!>99. !>19. ~9. etc.. wh ile an AST
of ~!>Il . «9, or 469 would nol Qu.lily.

3. To be v. l id, an co nl acta m usl be
made operati ng ON on those freq uencies
assigned Ihe American Novice. Contacts
must be made on or alte, January 1, 1979

• . There are no band reSlrlcl ions: how·
ever. applicants may requesl spe<;l.f band
endorsement al Ihe l ime aWlrc.lion it
~~

!>. To IPC>ly. prepa.e a list 01 Clarmed
conlacta,lOgg,ng each On<'! in order O. US
call c)rstncl worked, Il'ICluoe II>e station
calla.gn. d.lle Ind lime ifl UTC. lila ' re
Quency.•nd most Ifflportantiy. thoe RST ..
noted 0Il 11\e conli .malion c.«I.

6. Do nol MIld OSL cards. H• .."you.lisl

......ifred by 1....0 amateurs or I nollry put..
lie ,

7. Awa«l tee is $!I.oo in US lunds No
IRCs or foreign currency. Checles w. illen
O<l foreign b. nles muSI be payab la In US
funds.

8, For...a,d you, applicat ion and award
fea to: Bill Gosney KE7C. 73 Award s Man·
ager, 2665 N Busby Road . Oale Harbor WA
98277.

ago to l>elp p.y 10< a new car, and I had
since saved up enough money 10 gel bac le
(nto VH F. BUll needed somllthing dIller.
ent ... l ulI·futured rad io ....Ith scanning.

DISTRICT ENDURANCE AWARD

If any of )'OU leel our awafds are 100
easy lor YOU. lake. hatd 1001< at Ihls
. ....ard ' loollS simple. huh? Don·t be 0&
Uived. Try pursuing il; II ...iIl dn... you
. rghl up II>e ...all ...i l h frosl ral ion.

For 11\1I District Endurance "' ...a«l. you'll
need 10 fi nd you<HII .n accurate trrn..
piece. as you'lI h. ... e.actly 60 mlnules to
work all len US call dist ricts. 11 you su"
pass tl\ll lime Irmrt. you'll halle 10 slart .11

o. er again. If deflnit"ly talees some pIa..·
ning: perh .P' ...... 1'1 110m. band changing

Oh. one las l Imporl ant point. All cce
tacts must be mad" independenl of nel S
"nd net ·lype operallons and muSI not be
made ...hlle • conl est Is underway! Any
taleers?

1. The Distr ic t Endurance Award is
available 10 lic. nsed amateurs and SWl
stalions ...orId...i""

2. To be v.Ud.•11 co.. ta cte must be
mad<'! on or affer J.nuary 1. 1979. T"",.
will be no band or mode reslrictionS. II you
are lortuna t. to *Of!< .11 conlacts on a son
gle band. llO..e,er. we ...ilt be happy 10 rec·
oonize Illat 'e.1 rl you mention It . 1 l hoe
l ime applICallon is made.

3. To Qu. llfy.•ppllc.nts muSI work . 11
I ,... US call drstricl s in one hour or less.
The time will commence 11\1I lTlO""-,,,t fI,,,
f irst con tact is Ilsl . blished (Call sign and
RST is exchangedl and ends Ihe momenl
the 101h call-disl rlc l contact is made, Call
districts can be worleed in any orcer so
long as all ten distrlc l s are worlead with in
Ihe 6(l.mlnule .... riod.

4 . To apply. applicants must st.le in
lhei' applic. tiOlls th"l all contacls ..." ,.
made Independent of nel OII;OIllesl_'
alion. "'pplleant. must prepa.e a list 01
claimed contacts in c.llSign order by d'S
met. Include In. 4Ile .nd l ime in UTC, tl'll
band .nd mode of operltiOn, and I lle
sl ate.

!>. Do rool .erod CSL carrJs. Ha... your
claimed Iisl o. contacts 'i'efified by lWO
amateurs or. not.ry public.

6, Award lee Is $!I.DO and must be pay.
able In US lunds. No IR(A or foreign cur
rency. CheclcS writt"n on foreign nan.s
must be parabl'" In US funds on ly.

7. Forward your appllcalion and award
fee to, Bill Gosney KE7C. 73 "'wards Man·
ager, 266S N. Busby Road . Oale Harbor WA

98'Z77.

TEN·METER 1G-40 "'W"'RD

Whal ...ould .n . ...ards program be ...i lh·
out a stalelide QRP incenti..,,'? Desrgned
ll'SPe<:iafly fOl owners o f COllverted CB
eqUipment. tl\ll lG-40 A...atd is probably
tl\ll roughest *OfI<ed..ll-states . ....rd rn
existence. If you don'l belieYe iI, asle 1/'IO$e
...110'"", tned numerous l lme-s and l a' led .

1. This aw.rd ie . vail.ble 10 licensed
. maleurs . nd SWl slalions Ih'oughoul
me world,

2. To b" ~.Ud.•11 con tacls must b ll
made on th" ten·mete. band using low
powe. 120 Watt s of oul pul 0' less.) Ext er·
nal ampliliers are prohibited. Conl.ct s
musl be mad" on or aner Oc lober 1, 1978,
on AM. SSB. CW, or F~ Crossmode COll
l aclS will not cou..t

memories. OTMF pad. and the like ...as
p<e'erre<l

Since I .I.e tr..... by lir.lot, I nled
• radio' could run around ...ith ithoul
ha'ii nglo 1t.19 arou nd a rig and big POW"
supply. "'1110. h.~;ng be<tn b it by tl\ll pacleel
OUO. I neaOed . ...ay 10 monilor Itle 100;.1
d igi""al... (only fair lince il had my C.II
on il).

The obYlous SOlullon seemed 10 be one
01 the new generelion of moderate-power
(!> Walle). com pul er·conl ro ll ed handl.·

3. To Quality, . ppllc. nts must work and
eonlorm at least ~ US atales.

. , To apply. m.le•• lI.t o f conta<;/s
made In alpl\abeticat Older by US stale ba

g,nning ...rlh "' labelTlll, Incluoe tl\ll I;IlIi ot
11'01 sl atlOfl *Of!<ed. Itle dele .nd lime in
UTC. tile mode 01 ope<.lion, and • brief
~npliOl'l 01 11\1I equipmenl.nd ''''enn.
system uliliZed 10 ITIlllee tile contacts.

!>, Dono' ufId OSL cards. H• .."your list
_ified by Iwo .mateurs or. notary put..
nc.

6. ... ..ard fee Is $!I.oo In US lunds. IRCs
.nd foreign currency are nOI acceptable.
Chec ks wrltlen on foreign banles must be
In US funds only,

7, Forward your .ppllcallon and award
lee 10: Bill Gosney KE7C, 73 Awards Man
agllr. 2665 N. Busby Road. Oa. Harbo r WA
98277.

CENTURY CITIES AW"'RD

DeSigned as. <Nal worked-all-slales ef
1011. 13p<eser>1S ttle Canlury Ci lieS ......ard.
The applicant """<l has eamed this rec:og.
n,fiofl has accom pl ished prob.bly the
greatest leal .~ailable In WAS . ...a«l p<o
grams.

1. Sponsored by 73 M agazine. I h i s
awa,d is avail.ble to licensed amateurs
and SWl st atlOIls throughoul the world.

2. All contacts musl be made On or elter
January 1. ' 979, to bit .. lid,

3. To qu alily, Ihe IIppllcant must worle
end confirm a m in imum 01 two cil ies 0'

lowns In each o f Ihe !)O US sl ates, tor a
lo la l of 100.

~. To apply. p,epare a list o f contacts In
alphabetical Older by slale Include l he
c.lIeign, the date and lime 01 11\1I coetect
in UTC. the banet.nd Il'IIl;ily,

!>. Do rIOt MIld OSL C.rds, Ha.." your
clarmed COfIlact IISI "",lfltod by l WO ama
teurs or a notary PUblic.

6. A...a«l lee is 1&00 in US l undS. Do not
send IRes or l ontign cur-rency.•s they a.e
no ICtfIger acceplable, Checks ...fln"" 011

10l ei gn ban les must be payable i .. US
lunds.

7. Forward you. appl~alion and awa.d
'ee 10; Bill Gosney KE7C. 73 Awards Man·
Iger, 2665 N, Busby Road, Oale Harbor WA
98277.

How does 73 process award appllca·
tions? Upon .ec elpl o f an applicat ion.
nch ent ry is care lUlly sc,ullnl zed for au
I hen l lc ily. They must be senl 10 Ir.e
... ...a«ls Manager in the proper l ormat as

noted in tbe a", " d IUIes.

II your aPC>licat lon is app<O¥ed, I *Of!<
Sheel is prepared. ... copy Ie senl 10 13
l'IeadquartefS 10 p<ocess your ceI"Irl~ate,

Th.r. your a.....d Is given a pelson.'
lOUCIl Ind lal ", lTIlliled 10 your door. A
copy O. I lle work Sheet is 11.e lTIlliled 10
II\e 'PC>licant 10 aclenowledge rece;pt of
11\1I .ppllcation.

Should an appllcenl leel it is necessary
to fo llow up an .ppllc.lion. """d you. In·
qUiry to 73 Magazine. C/o Ca.ole Macioc l,
1lD Plna St,eet, PelerbOrough NH 034!>8. AI·
ways enclose a s1amped business· size en·
~elope wilh your lett " r

We Ilope you enjoy the challenges of
the 13 a ards prooram. We asle l hat you
share il ilh your amateur friends.

lalleres. You lenow lhe le ind I'm la lkmg
.bOut-tl\ll ones ...Itll tl'll fancy keyt>oa«ls
.nd Itle digital .shlrayt.. I _ rully had
• ~ high opinion O' lhese units. To me.
.1'1 HT IS suPPOS8d 10 be. basic l rans-
cei_ itr. • lew cryst.l-eonlfOlled Clla...
nels (or a ItlumbwlMel-Mlacle<l synthe
slZllf) to be used as a SfltuS symbol al
swapfests 0<l or lTlOfIito<lng a few "eque...
cles. These fie... unlls Sfruc le me IS, we'l.
...impy. I a lso rem ember th a l erri b i e
reliabil ity prob iems Ihesa unita had ....hen
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Photo B. What's wfon g with this disp lay?

•

Photo A, Yeesu's Fr·209RH,

nels so II'>ey woo' l be scanned at aiL
sr-ah! Scanning is iMia led using tile
up- and down-arrow key ' l t and I). with lhe

type 01 scanning fmanual, slop-on-ctear.
or Slop-on·busy) selecled wit h a small
Slide sWll ch on Ille IcJw..- edge of the key.

bOard. and lI'Ie mode 01 scanning depend
Ing on whel her a d ial lrequency or memory

channel is cu"ently d isplayed
Ther. are several conl'ols Ihal are In

lended 'or Ihe operator ,ather Ihan Ihe ra·
diO (or al leaSI are,,'1 relaled 10 either 01
the Iwo lopics abOve). Slide swilches con
rrcrtne l u" c t io " of the slgnallban ery·leve l
Indicalor and a key b oard lockout. A
"beep" on keypress m.y be turned 0" or
0 11. Bul by lar tne mode thaI ,~ally makes
me wanl 10 jum p up and down 1.00 snoul
·'M boy, tllis Is great! " is Ille batlery-!<ll....
lealure. When tile 209 is in lhe save mode.

side 01 I lle radio. A momenlary-eonlact

lamp bullon on lhe righl side illumi" al es
Ille LCD diS9lay and Signal·sln,ogth mel...
l or .>ewing in Iow·lignl eondilions.

FlOI'lI K~rd

There are three main uses for Ille key·
board: to ttansmit DTMF tones, 10 anter
frequencies. and 10 access HT funcliol'la.
All Ille keys flxe8(l1 lhe F (Funclionl key
have Iwo l unct ions.

While the 209 is Irensmilling, the key·
board will ac t as a l6-digit DTMF encoder,

The usual numbers ' and" are marked On
Ihe keyboafd , The auxilia ry l ones ar~ ac,
cessed w llh Ih a i (down afrOw). M, 0 , and
F buttons.

Tt>e keyboard Is uSed l or enlering I r&
quencies, eilhe, for direc l selec llon Of for

loading i"lo memof)'. Freq uencies afe en
l efed Irom lhe Iowesl MHz on dow", lef'
minated by hIItlng Ille 0 (l or dial) bullon.
For example, ....I..ing 60250 would sel Ille
frequency 10 1.a.02S M Hz. All fOUl d ig,,,
need not be enlefed; Pi'e!ls ing 65D will set
lhe HT 10 l.a.5OO M Hz. Nole Ihal nolh ing
happens unt it that Obullon is pushed. The
next logical SI8(l in , requency salection la

enlerl"g an ollsel il a repealer will be
used. Selech " g an ottset ( . or _ ) WIll
shi ll lhe I ransm itter 600 kHz. or any ctnee
desired o ffsel selecled w it h Ihe Shift

(Fu"clion t hen Reve ree keys) tuecuen.
The Reverse key allows mo" llo' ing of .. reo
peater Inpul or "upside-dow,, " ope/ali " g

The seiected cuset will remain eve" il l he
dial ' requency Is cnanged.

Tt>e selecled I feq uency and onset (and

even a se i ee l ed subaudible tone f re ·
quency with lhe oplional lone module)
may be pl<lced inlO one 01lhe len memory
CfI.nnels by O'8lllllng tile desired (;flannel
numbef (o-91'o1lowed by lhe M key. Mem
ory Irequencies a'e recalled by pressing
1M channel number lollowed by lhe MR
key, Memory chantlel 0 may be re<:alled in
slanlly wi lli jusl the ' key. Yaesu sugge!l1$
this channel be set 10 . Ulling lfequen<:y.

'rnere may be mo<e ways 10 scan I ,&

quencies wilh a" FT·2Q9RH than you can
possibly use. The enlire band may be
eca nnec. The memories may be scanned.
The band between Iwo memory channels

m sy be scan"oo. You can manually scan.
The,e is aula Slap on busy chan"e le (wi lli
au lO rBs um e., and au lO stop 0" claar
Cha"nels (with eutc resume). You ca" op.
erale on a dial f,equency wh i l~ moniloring

a memory cha"ne1 or mask memory cnan·

Transmill..

The Ira".,.,.illef section will pfoduce a
good solid 5 WSllS on Illgh power WIth Ille

500-mAh (12·V) ballery-oA 13.8-V-dc supply
will sq.-ze oul a bil mo<e. The manuat
S8\"$lhe lOw-power mode will run 5OOmW,
bul my uOl! Illna 100 mW, Low 00'*0f OUI·
pul Is <Odjuall.bIe, but a mainlenance man
ual is O'eny much required to lind the

...t .

Thelra"smil... oulpul is also II8fY cleao.
Spurious Iranamissions are down over 10
dB and l he second harmonic is _ 60 dB

from the cattief ' req uency. Tesled will> a
lOCO-HZ lone, devialio" funs a 'i llle over
.,7 kHz. Touchlones'" ItOm me key board
de.iale aboct 3.3 kHz, jusl ,ighl fo r mO,l
repealer aulopalches.

I had quite a scare white making l he

seccnd-narmcntc measureme"t rnen 
t ioned aDove. The speclrum analyZe< used
IOf makinglhe measurem&nl showed lhe
diSplay shown In PhoIO 8 . II appeared Ihat
the second lIarmooic was only 30 dB be
low the ca..... Irequency. Hardly a SPiIIf·
kl ing SP8( llic8liOO! I called for a "MCOnd
opinion.MSura enough. lhe second de'Yice

5how1Kl a II8fY respeclable - 60 dB Tuma
out a nolch fillef was needed WIth l.... orilJ
i"al an. lyzer. A lesson 10be learned for a ll
l nose making tesl measuremenls !

FuncUons

Make no mlSlake, Ih e FT·209RH cao do
a lot 01 Ihlnge, reo memories , Prio rity

chanMI, Calling che Ol'el. Programmab le
tone squelch (wllh Ihe tone oplionl, A zll·

lion sea""ing modes. I" 'acl, tnere are so
m any lunctions Ihal i l can take a wh ile to

l earn all t he c om m an d e! Eve n Yaasu

does"'1 know ""8fYlh ing il ca" do: They
concede Ille po;nl in I lle lasl p'lfil(lfilph in

Ille owo«'a manual.

There are cont,oIa on literally.......,. side
olllle 209. including behind and.-. un
derneath! The lop 01 tile u"it holde lhe
usual volume and squelch controls, h lgl\l
low 00'*0f swilch, sockels IOf eolemal
mIke and speakef, and vox control' (used
with the opllonal IleadselJmike). Two mi·
nor gripes: There are no plugs 10 seal the
mike and speakef sockels when nol used.
and lhe VOX switches are " aclive," lIVen

when Ihe,e Is "0 VOX head set/mike con·
" ecled, Acc idenla lly acl ivaling l he VOX
swl lch wil l cause .. VOX-delayed e" d 01
t ra f\Sm l lll lo n aller re leasing l he PTT
swi lCh (M ithef Ihe lntemal mike nor Ihe

opliol'la l speakerlmike will operale in a

VOX mode).

A master raMI bunon is Iocaled in a
Ii"y recessed hole on Ihe back of lhe HT.
Pushing a small po;nted objeCl ' ike a pin
I" to tile hole wh ile tile 209 is lurned on will
fesel tile 'adio's funclions. Thi, is lhe
'"boy, I fUlly ecf8Wed somelhing UpM bullon.

Anoillef small bunon um!e",..,h lhe r.
dio sals lhe smallesl SCan Slep. The bal·
tery p.ck musl be removed IOf accesa
and. l ike Ihe resel bullon, a small poin led
objec t must be Inserted.

The pn buUon is loca ted on the leU

il is nol poulble to run a 12·V-dc supply
through it like l he NiCds.

RICel_

This is a O'eny hoi: li tt le receiver 'or a
hand..latk... le!lll lila" .1 uV was enouon
10 break the squelch with an Intet'igible
signal. s.nSlliYIly was measured al .18 uV
for 12 ee Sined, 1 uV for 30 ee S. SiN

Unl o'tunately, Ihe good sensitivity
seems 10hava lowered Ihe 209', immunity
10 inlennod somewhat Subjeclively, the
unit seems to be more susceplible Ihan

olher HTs, eepeclally whe" cOOl'ec led 10

a bas&-sla llon a"le""a.
Selecllv lly came in al _ 6 dB lor ~ 1.5

kHz and _ 60 dB l or ± 15kHz.

Inslcle l he 800

You, hard-eamed cash buys you tile r.

d iP. a soft case. a rubber ducky antenna., a

al anda'd·aize battery paek. and a waU
ct\alger as standard equipment. Majof op.
lions inc lude a speaker/mike. headsell

m lka. several styles 01 cha' gef!dc·supply
eombinalions. ballery paeks l ineluding
one Ihal holds ai, AA·siZe dry cells). and a

lone-squelch lt e., Pl"") encode,/decoder.
I decided to g.el a speakerlmika and a ceo
pie 01 a.l,a battery packs wi l h my unit. AU

lold. I spenl a ahade under $400 ' o r Ihe
package,

Physically, 1m. business and ollhe FT
209RH (uns battery paCk) i, almost e' ·
.city the same see as Ihe lCOM 2AiAT

wiltloui ll s baltery paock (I use lhe 2AT 'or
comp.' ison Ilere because Ihey .re so
eommon-almosl everyone naa al lea.sl
_ one). With • al.ndaord-llize batlary

pack on both unils. 1M Yaesu is maybe a
NlU Inch la'"". Wo!igIlI is alSO cloM, Ille
Yaesu. wllh lhe Slancl. rd ballery pack,
tieing heav.... by a small, bul notlOPDle
ma'gin, The !wO unilS .re Yif1ualty i<lenl ~

cal in ai za and wei gh t when usi n g a
smaller banary pack on lIle 209, The 209 is
alllO noliceably Ihinner and li gnl er when
eompared to il s older bromer, Ihe FT·206.

The rubber ducky is ordinary. with a
BNC connector. The carrying case Is a
rathe' flim sy plaslic alla if. II cover. Ihe
2011's displsy with ciear pl..l ie ect leaves
Ille keyboard "cut In tne open" with a cu l
OUI sec t iol'l , And il fits WorM Illan a Jol iel

Speci. L.......
The standard ballery pa.ck runa 12V and

is ,ated al 500 mAh, producing 5 W fr om
Ille t,an.,.,.i llef. An available smal ler N oCd

pa.ck fUna 10.8 V al.25 mAh and reduces
llIe I ransm ill""'s OUl put to abotll 3.5 w.
The dry ·ce ll pac k 'ed uce' Iran,m illef
power 10 aboul 2.5 W

The ballery charger Ihal comes wllh Ihe

209 is a small wa il l rans'o rmer Iype. Ifs a
trick le charge/, lakl"g abou l 15 hOurs 10
charge Ihe sla"dard NiCd pack fu lly. 1\
cannot be used 10 charge the smaller
pa ck ; • separate charger is raq u ired ,
Yaesu o ffe rs a drop-in charg.er Ihal wlll
charge elther NiCd pack in under 1.51lours
(Ihen mainlain Ihe charge on Iflckle) and

aimullaneously operate as a dC ~p1y.

The NICd packs U.emsel_ h. .. lWO

small SOCkets (0 ' d Ifferent types so II'>ey
can·t be connected iflCOffectlyl and l our
metal pla tes on I lle Dottom. One socket is
fOf dC (f he HT will accepl 6-15 V dC) direct
to lhe r<Odio. A ci rcuil i" lhe baUe<y pack
regulaleslhe ptopeIvollage 10 lhe HT. The
Ollle< socket is lor battery en arging. The

small plates on the boltom of Ihe p.ck a""
used with me drop-In charger. The dry-eell
pack is JUSI a simple holding ease, There

are no co"nec lions u"deme,,'h, the relOIe

ll'>ey " ~11l1l llle market a 'ew years back_
Now they had to be COtlalde<ed,

Aa l slafled my saarcll fOf a tu ll·fealured
HT al one 01 Ille recent area ham COtl_
l iOtlt, l lound llI<Od mo<e Illan enough rea

son to be ah p l ical. l.ooiIing down tile
aiSlet Of tile e.llltH1OfS· hall . I saw most 01
t ile wearers 01 one bra nd looking l ike
....nlng Towel'S 01 Pi.. because tile units

were so Ilea"", on thei, belta, "noillef fill
lIad aome niee 'eatu,ea bu t ra n on a
screwy 'IOllage: An adaptor lied to be pur·
ehased to run Ihe Ihing Off 12 V. SlIli an
olher HT looked great and was Ihe ne,1
mode! up from a very popular basic HT.
bullhe onl y prace I saw them was al tne
e.hlbltors ' tabie because none 01 the dis·
!flbu lOIS eould g.et Ihem Impofled!

Then I ambled 0'Ief 10 Ihe Yaesu boolh
and saw t""ir FT·209RH,
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Fig. 2. Sampla fj th-order In/ftrmod",latlon ftnfllysls,
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Tel MK·800 MEMORY KEYER
A te.. \'t'alS t>ack , the Slale 01 t-torlh

Carolina created a targe Induslrilll park at
l he cen lei' 01 the tnangle formed by Rill
leigh. Ourlwn, lind Chapel Hill. It beclIme
~nown as the Research Triangle PilIf1<- The
psrk ..aa supposed l o encourage old buS>
nesses to n'IO\'e in and .... ones to 'orm.
One 01 tile new... businesses is Tri illngle
EleCtronics Laboratones. A ham-orienled
bu siness. they recently came oul .. ilh Ihe
MK-800. which tMy claim Is lhemostCOSI·
ettecnve eli gi ta l memory keyer on the ma'·
ket Having had the opponunlty to use
one. I heartily aoree.

The MK-800 was blUed as a "comprete
memory keye' designed lor Ihe experl·
enced contest opera tor U well as the Nov·
ice:' While not a Big Gun conIester. I hllve
participated in several using 1I simple,
l\Or'I'IfH)re.. digit . 1key.... I 11Ilt that I ..as
relldy to n'IO\'e up inlO the woOd of memory
~aying and ..as able to gi'le tM MK-800 a
lJlakllldown during lhe 1985 " RRL OX con
tes'-

The unil Iorrived from TEL packed in a
sturdy C"rdbQ.I.rd box and .IoS cushioned
.. i th f oam peanuI. , Not h ing unusual
abOut Ihal. bul tile end 01 the power cord
"'as .. rapped In lIS own cushioning Illyer
to keep it ' rom llCralching the ksyer's
ceee. ThaI was a louch lhat I'd ne.er seen
before and it hinted of a good attenncn 10
detail. An eleven·page, spi ral soft·bound
manual came ..llh Ihe ksyer

Ignoring the manual, Just ror Ihe me
menl. I examined the MK-800. If was a
compact, I..c-tooe plaslic packaoe. The
fronl "f!.llnel la'fOUt ..as estheticllily qUIte
pleillSing Tl'lere has bee n a bad trend
latllly towards .....k,ng ....-ything look illS
II it "'as either arm, surplua Of crilllTWT>ed
..,th millions 01 ' ron t1lllnel buttons that
onty a gnlll could puSh. The MK-llOO. on
lhe oti'ler h. nd, n.. a clean, l unctoonai. yet
friendly 1oסi<. tn l he UPPfll' cent... there is
an LED displa, windo.. housing t*O ellS, ·
tCHead red LEOs. The upper IeII corner is
home to t he sending· speed conlroL
" cross Ihe bottom. eighl SQuare pu sn-but
ton swi tches give you conlrol O' er ths
most frequenfly used operating funct ions.
The 'eel of tbe s..IIChes Is very good, very
aolld , with just the right amounl 0' Ieee
back. Red LEOs over each s.. il ch convey
Informallon to the user. The swllches and
Icnobs a", labeled .. il h a plusant style
thaI Is easy to read lrom a normll' operat·
Ing di stllnc e. The unit's colors , black.
"'M e. and grey, a.. aNanged in s.uch a
",ay lIS to give it some ~lity. yet
l hey allow il to hannonlousty blend ", ith
almosl any station.

SO It "'loS a nice paperwelghl . bul "' IS it
any good ilI$ a key'f11'7 I began 10 I'Iool< It up.
Turning il over. I examined the rear panel
Across the top 01 the machine there are
('rom lelf to right) the sidelone swllCh, a
• 12·volt j ack, a remol e<:onl ro l jack, and
I he key. paddle, anel I r . nsml l1er rel ay
jacks, Across the bOttom we ha. e the
power swllch and the sldal on. tone and
.olume adjustments.

I! was lime to consu lt the manual , A
qu ick sean l ou nd Ihat pall' 2 had a de
serlplion o. Ihe requi'ed connecllons. The
paddla i nput ..antad a l i4· lnc h stereo
phone plug wilhltle tip lie dlta, the center
as dlII'Is. and the .... ieId common. Since
thllt "'loSthe aama Mlup lie my~
kever, I . as able to uM my exlsfing ClIble.
(The MK-llOO does not come ",ith ilIny ca·
bles Of connnect~, 10 be ready l or a trip
to RadiO Shack unleas you get lucky, as I

dH:l.I I also rIOtlced Ihal the paddle inpUIS
are TTl.-compst ib!e, 10 the unit could be
controlled by a home compulllr,

The transmll relay Is a fasl reed relay. It
Is wired SO thallI floata raiatlve 10 the MK·
800'8 chess ls ground, ThiS allo..s it to be
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last Thought_

Both " RadiO SySlem Design CalCuli'
lions"' and '"Radio Sys tem Intenerence
Analysis" are ..eu-occomenteo. lInel the
laner Includea long sections discussing
various methods 0 ' si te managemenl and
a thorough re.le.. Of bas ic Inlermodula·
tlon product ca lculations. I th in~ that " In·
tenerence" will not make a big splash on
the amloteur ICilIne. but I do recommend II
to repealer ow~ and coordination bOdies
as a usetul 1001 in repealer·slte prepala·
l ion and managem enl . " Design Calcu·
lations." on the other hand, has _al
....ndy 'eat urea that .....ke thoe pack.
_II WOIth S3S.

The t*O program. arll available on lliSk
' ilInd lape, In soma cues} l or the Apple II.
Commodora &4, IBM PC and PCjl , Kaypro
II, and Radio ShKk'. Color Compuler.
Model 31a, and Model 2116. Conlsct Horse
sense Sol l ware, PO 80~ 2 14, GlI!dinar MT

58030 for CUNenl prices and 'ormllts.

Parry Donham KW10
73 s Ia n

use as " Radio Sy"....s Design C. lcula·
tlons." II consi sla 011"0 modules, one lor
Intermodulatlon analysis and the oll'lel lor
im;lll"He$pOI'Ise anlllysis. The t*O mod
uies shara a commclIl dlIt.b.ase ..hich
conl lolns t rllnstrlltterl<ecei_ inlormation
for I. part iCular " te taudl as an amateur
repeoI ter inSlaualton """ich coexiSl S . ,In
commerc ial users~ SIte files lire buill and
aa-ed in a slmole ttep-by·step l ashlon.
and l here ale ample opQOltunifies 10 re
v~ and rev ise 'fOUr entrie$.

The Inl ermodulation anal,sis prog ram
uses a I..o-pau process fO/ ellher 3Id· or
Sth-order producla, The firSI pass consld·
ers 1"0 Iransmllters operating at tha
same Ilms and Ihe second 10000 s at Ihr""
lransmitters. In bol h instances 1I1i 0 ' Ihe
products produced by Ihe hypothetical
mix ing 01 the Iransmilled ' requenc iee are
c hec ked agalnsl elch recei ver's fr e·
quency, f'Toduc:t. ..h ich lall .. ithln a SP&C
ilier:! receiver susceptibilI ty rlonge (Ihe
de'ilIUtl is 30 kHz) are 1111gged ilInd sent 10
the printer. FlO. 2 II a sample 5!1H;In)er
thfee.transmi ll... prin tout whic h "'.. gen
...ated by a site file included on ttle pro
gram dIskette. The numbel-cfllnchlng tOOl<
abOul lour mlnut... and 1M program a'.
culed abOut 135,000 calCulalions.

The image-response section comPlres
all o f Ihe transmillers in Ihe ene We
aga lnsl a receiver with I user-speci 'Ied reo
ceive and I·t freq uency. Again , problems
are flagged and sent to tbe prlnler. Both
hlgh·slels and low·side Inject ion schemes
are considered

A l ulorlal mode may be selected ' 10m

t he m loin menu whi ch st eps Ihe user
throu gh I II of l he inpul and output 0 ' the
Intermodulation ilInalysis. Outpu t is senl
10 tM scleen ral""" than to the printer.
and chilllnglng values and paramet~ it
made eIl remely simple. This mode is lin
excellent ..ay 10 gel l he " l eetM 0/ the pro
grllm and ...m a M lIbout intennod\lla·
l ion producls in tM process.
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HORSE SENSE SYSTEM
DESIGN SOFTWARE

Radio Syatam o.algn Calculallons

This pac~age Is a coilecl lon 01 ccnver
slon program s and caicutatrons designed
10 $I.e wear and l ear on your pencil. Fi.e
major calegorles may be selecled hom a
mein menu (see Fig, 1), and eac ll category
coneists 01one 10 SlI subprograms. All 01
the programs are menu-driven and I 'ound
the Instructions to be c lear and presented
In a logical Older (a big shortcoming lor
many programs 01this type!~

I l el1 th l t onty Ihree of Ille live proglams
In the main group _e useful-Frequerl
cylWa.elenglh Conversions. System Re
ceived SIgnal levelS. lind Propagation Cal·
culatlon •. 0 1 the remaining t .. o
calegorles, Gain 01 Pa.lIbQlic " ntennas is
lhe most trl.illl, Simple formulae li ke the
one ' o r pslabolic gll in are ceet evalual ed
by hand or on e eeieouue calculllO/, rIOt
by a program running on an S800 cern
pul er. Mlcrovolt s/dBm Conversions. my
other pan , jusl ..asn't useru l In my appll.
Clition; the prog ram Is quit e ha ndy If you
need 10 change !IBm to mic'OVQIlS InlO
. arlou s lmpedancas.

Normally, t would ha.., included FIe
quencyrwa.elenglh Con.erSions on my
IIsl of trlYla, bul after I few lesl runt I ..aa
eotI'Ilnced of Its utility. nosa simple .....n...
10 UM tile 'amiliar a92/frlllQ""""';y 10 gel

the ....If ..a'lllengih 0/ I dl~ In lree
space, but this rouline gi_ 'fOU .-very
fhing 'fOU need to know. includIng tMhall
and quart... ..avelenglhs 10/ t*O c.omrnon
coa~llIl Cablet, and if cIoes it much 'aster
Ihan a calculatO/.

Propagation Calculallons and Sys tem
Received Sign al Levels afe Ihe ctner 1"0
winners In Ihe package, The !Ir st ..1II grind
out 'let s abOul any ladlo sUe you can oe
vise, Includ ing pal h loss belween aites,
distance to reel and 'adlo ho<l1Ons. and re
quired antenna heights 'or a gIven horl·
zon. Combine these parameters wit h the
Signal lI4ls lI'ogrllm (wIIieh produces a
microvoll.at·the-receive:r Villi..,. to/ a glWlfl
rec~ and signal path) to get the ans..er
to questlo/1$ like, " How ", 111 raising my ~

peat...·• an tenna by len 'eel alleel lhe ~
pUlar'. palformance? '" and. '"W hal
CO\'erage ..U1 a new repeilIter sile give?" It
nelTlfl(1 a bit l edlous hopping bsock and
forth belween programs. but it selually
tOOl< only a second or less.

Radio Int,",,_ nea Anaty"a

This sol l waredesign tool ..as dnlgned
specificall y fo r the land·mob lle sl l e plan·
ne, and Ie nOI as praclical for Imateur

I recently hlld .n oPportunity to ..1I1.,.
ate ~RadiO System Design Caiculations"
and " Radlo Int..-ference Analysi .... t*O
.... lOtt"'a~ j)lICkages lrom Gerald Town
send al HorN sanae Solf.are. 80th are
a.ailable lor _al microcomput~and
bolh COIl abOul ~OO, depending upon
'fOUr palticul., configurlllion. I tried lhem
OUlon an IBM PCjr .. ilh an RGB monitor
lind an Ol<idata Microline 93 prinler.

Sorne f'InI,l Thought.

It I lk... 1I while 10 memoriZe 1I11 0 ' I""
com.....nds lIvallable 10 someone u.ing an
FT·209RH. For me. the lellmlng curve ..as
much longer for Ihe 209 than lor Otller ra·
d los I hllve used. Some of the commands
mlly be unnecesearuy complex. I think
VIIlSUcould have maci8 the 209 much more
uHI·hlendly, for exampls, Ihe VOX tunc
tlons could have be@n put In a IIISS promi
nent plsee Ihan Ihe 10f! o. the uni t. " PTT
button lock ..ould hilIIve be&n mce. 100,

I'yo louched only Ille malo/ lunchons 01
the FT·209RH. I could probably go on lor
lInothe< couple 01 pages II I -. 10 de
1Crtbt' III tM poss,ble pe<mullotlOflS. Suf
l ice it 10SlIy Ihat llunng normal operlohon,
..., lille exlrlo W()r1< ill requued. Once
-vthing is set, ther,,'s not much reason
10 change Inything. And judgIng ' rom on
the-li r ",ports, this HT ·' sounds good: .

I did run inlO I prOblem which could
only be Ittrlbuled 10 a lapse In qualify con
trot , The Irall smilter ..ould mysteriously
CuI ou t illhe HT ..as held a cen aln ..ay or
If II was shool< . Open ing tha unit (no t 'or
Iha 'Iinl 0 ' heart). I l ound Ihe cause to be
I wire not properl y soldered 10 the an
lenna Conllector'S cenler conductor. To be
'11r 10 Vlesu. I shOuld polnl out that the
times I needed to spelk 10 someone al
their Ohio Service Cenl ... I ..as tr eated
promptly and poI1le1y,"II Ihlt said. I slill rully like tM FT·
209RH. "'ter .11 the eommands Ire .......
lered, It is I very_Htile. QOWel1ul unil. It
can do everylhing I bUe-Sllhon rlg can
do, Ind tl'len some The mem<:lI ies Iond
tome 01 lhe rnemory-scan l unct lon$ I re
psrticullrty uselul. The bII11ery·...... fea
ture "tomething Ihll should be in e""'Y
HT . ,. I' m spoiled no• . Bor ro .. some·
bOdy's Vaesu FT·2OllRH lor a I"", days lind
l ake it for a teSI run. But be eure to ask lor
Ihe owner's manual , 100.

I"d like 10 tha nk Ste.e KE 50 , Pau l
W"5oJMl, and Chr is WB51TT for their com·
menIB, sugoe-stlons, and help In the prep
aration 0 ' IhiS review.

For more In'ormatlon. ContillCt Yaes",
ElecffOlllcs Corp.• 6851 Walll'all Way. Pa,
arrro<lnt Cit 90723; (21311533-4007.

,...r\ Heno W81lSS
kaumont TX

Fl rJ. I , Ml ln men", from ·'Fledio Sysrem

Calc"'la /lons. "

~Ie~~.~l.~,~~ C6~.~~,~
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'" • • _ ~O'C"O.. _ M'I~'" ' 1.
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II'>e HT ..Ill shut Oil II'>e r.eel... circuits
lind 1I1mosl -vthlng else eIcept some
IlfTllln, lind relal ed stull 'or 1I I<ont~nel·
Nlected _nt 01 time. UP 10 Il'Ilee sec
onds. n ..ill II'Ien INCti'lS" lor 300 ms to
_ il tl'lele is reee;-- K II....ty. If not. it
goes "bsock to sleeQ" 'or anolhe< qt<;1e. II
I l'IeIe is Kti'lity. Ille mode . ill s llInd by un
fil ll>l1 channel is quiet lor at leut ,"YO sec
onds. . h&n il ..ill sllln lIgll;n. Cur","t
dlllin in tile seve mode 's 1I miniscule 6
m'" GiWlfl I 500-mAh b11l1ery. il Is possl·
ble 10 monllor 'or se.erll days wlll'lOUI
ch lnglng balte';es.

Unfonunately, trle sa. e mod e will not
wol1< during scanning, although Il ls pes
sible 10 effectively monilor two hequen·
cles In the save mode by using Ihe rad lo 'S
'"priority channel" func tion. The funchon
swl lChes the rec eiver 'ro m 1I d ill l fre·
qowncy to I selecled momorv Chllnnel for
300 ms -rr- S seconds under I\OrlTIIII con
llllion., In Itle save mode II'>e frtlQt,MlrICy
*'11 altern,lIle bel",,,,," I lle d'lIl frequency
and tile mem<:lI, cI'I;InneI -rr- l Ime tile l'l!

ceo- ""lIkes up."
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The MK .lJOO memory keyer from Triangle Electronics Laboralories.

WHAT DO YOU THIN K?
Have you recently purchased a new product that has been reviewed in 731

If you have, wri te and te ll us what you t hink about it. 73 will publ ish your com·
ments so you can share them wit h other ha ms, as part of our continu ing effort to
bring you t he bes t In new product Info,mation and .eviews. Send your thoughts
to Review Editor, 73 Magazine, Peterborough NH 03458.

800. The Speed was increased from th.ee
to f if ty words per minu te in four seconds.
The MK-800 tracMed perfectl y.) This dOllS
cause one limital ion, namely that alter
power-up or reset, the f i.st word received
by the unit must con tain both ditS and
daM,

My problem was caused by a bug in the
receiving prog'am. Even though I was us·
ing the paddle inputs, these are eventua lly
rou ted thlough the receiv ing program , The
problem only occurred when Ihe first word
after reset did not contain a character
with di ts and dahs. It lasted only for the
fi rst word. SubseQuent words were re
cei ved corr ectly. However, the problem
was found and fi xed in less than a day by
the un it's designer. and all units now use
the new, correct softwa re. Even ai lowing
lor the tact that I did not have to deal wi th
the US Mail, this still ranked as the fastest
warrant y work I' d ever seen.

Fina lly, contest (lay was here. I had put
up a new vertica l for twenty meters and
Quick tests showed that It was loading
and working well , I hooked up the MK-800,
loaded the message buffer (with no prob
lems th is time), and fi,ed up the rig. Ca ii·
Ing CO was ettc-uees. and .esponding to
stations calling CO was also very easy, I
had a 3 x 5 card that showed the order in
whic h to push the memory butllons for
c as or replies , Things wel e go ing well as
far as keying was concerned, but I wasn' t
having much success against the mega·
w alters and thei r thousand·e lement
beams up ten mi les . So I cranked up the
power l rom two hundred Watts In to tour
hundred Watts in . That's whan the ttcubfe
started.

The keyer' s relay suddenly began lock·
Ing up. Every lime I keyed the rl l/, It stayed
until I manual ly switched back to recei ve
mode. Putting the transceiver bac k to
lower power f ixed the problem, Back at
hig h power, the relay locked up again, On
a hunch, 1 ctsccnnectec the MK-800 and
hooked up myoid keyer, Sure enOUl/h, t he
old keye, is a luminum. Somehow. at h igh
powel, rl was leaking into the MK-800.

Next , I hooked up a stra ight key to the
Swan. When I touched it, it was hot. ccn
ne<;tlng the MK-800 again. I switched back
to my lon gwi re ant enna. The MK-800 now
did not lock up. I w en t outside and
checked ou t the new ve/tl cal and found
that there was a pool ground connection .
This was causing loose rf In the shack and
the plastic keyer case let it through, How·
ever, since then I have been unable to
make the MK -BOO lock up when it was key·
ing a rig connec ted to a properly grounded
antenna,

So t he MK-800 keye, tunctloned very
well In a contest, as wel l as in casual
OSOs. I also used II to help t.ain a class
of Boy scoots in Morse code, Here, the
reall y useful fea t ure ....as the batte.y
backup for t he messages. I could load the
memories at home wit h long st.ings ot
straight and .andom te xt, unpiug the unit.
and carry it to the Novice class, Nearly six
hund.ed characters at five words per min·
ute will keep a class bUSy long past the
point where they're actuall Y learn ing any·
th ing , 50 I never ran out ot materia l for Ihe
Scouts. In fac t. I was able to use the same
messages three wee ks in a row without
havlnl/ to reload them.

tn conclusion, the MK-BOO Is a very good
keyer, with more features than any other
keyer that I've seen in its price class
($150). The AEA keyer in the same price
class has no memories or power supply.
The next higher up AEA unit has ten mem
ories, still nO power sup ply, and coslS $50
more than the MK -800. The MK-800 has six
memories, automatic seri al number, con
ti nuOus-ou tput speed contrOl , paddie Or
st.alghHey input, and input edit ing func
tions . The st.alght-key Input speed is com-

tune function turns Itse lf 011 after ten to
fi fteen seconds. My unit timed ou t a fter
thirteen.

I hu nted afOund for a clear freQuency,
and finall y finding one, pus hed \ ·'-1·2-3-3
3. After a coup le of repetitions, a Pennsy l·
vania st ation ans wered and we had a
pleasant aso. I was abl e to keep up a
smooth flow, mixing manual and memory
keying. My contacl, when asked for a cnt
ical signal report. sa id that the re was no
c lick and that the sign al was easy to read.
This indica ted that the lack o f weighti ng
was no prob lem and that the ,elay keying
circuit did not ch ange the keyi ng wave
form.

The MK ·800 makes CW a lot more fun,
II'S slight ly strange to watch your rig send
ing the ob ligatory rig and weathel discus
sion in perfect code while you 're sitting
back with ccttee and a magazine. Just
don't forget to take over wh en it finis hes.

it was time to get ready for the DX con
test Besides the usual th ings one needs
to plan. I now had to work out m y message
st rategy. Among other th ings, I decided
that one memory needed to conta in the
word "test: ' Wh en I friect to en t er i t ,
though, t su ddenly began having troubles.
The machin e would load "'list" 01 "ehr' or
other nonsense, bu t not " test."

The MK·800's on&-year parts and labor
warranty states that the unit should be
mailed back to Triangle ElectronicS Labo
ratories in case 01 trouble, but since the
contest was coming up soon and Du rham
Is .elatively close by. I decided to get in
touch with the fo iMs direct ly first. I de·
scribed my problems, and t he next da y
was given a new EPROM to substitute for
the one in the un it. Once it was installed,
the problem wit h "test" went aw ay com
plete ly.

It seems that I had found a problem in
the Morse receiving algorit hm used in the
keyer, " Why should a keye, have a Morse
receiver?" was my reaction, To read the
st ,alght key, was the answer, The MK-800
perlorms a funning statist ical analysis on
the st ra ight-key Input. It keeps track of the
lengths of time that the key is held down
and the leng th o f time between key·down
periods. Based on the observed times and
statistical summing of the past times, it
eecrces whether a dl t or cen has been en·
teree. This way it can flack a re lativeiy
sloppy fist, ad just to changing speeds,
and tell when to insert a space il auto
space is selected. (As a test, I hooked an
o ther keyer to the input o f the MK-800 and
sent vary ing speeds o f code to the MK ·

long message. It doesn't take much fam il·
iarity w ith statistics to c alcul at e trle
chances ot sending a messa ge that long
without elrols. Fortunately, the MK-800
has prov isions for human fa ll ib ili ty. When
the inevi table error cccureo. I was reacty.
having al ready .ead about the delete nut
ton . Each time this switch is pressed, the
last character In the memory is de leted.
Loading resumes at the p lace that ....as cc
cupied by the deleted charac tel.

Once the messag e wa s loaded, I
pushed the mamcrv-eerect button. The
keye ' Im medi atel y began send ing m y
message. w hile t he d is p lay showed a
countdown of the nu mber o f characters
lett to send. Pushing the pause button
once stopped the t,a nsmiss ion wh en the
current character fin ished. Whi le the unil
was paused, I could send code manuall y
wit h the peones. PUshing the pause but·
ton a second l ime allowed the message to
continue to com pletion.

W hen the m essage was completely
sent, Ihe LEOs displayed "00." I pus hed
the memory-select button a second time,
repeating my test message . This time I
tried out the b.eak·in tuncncn Wh ile the
message ....as going out , I began send ing
with the paddles. The keyer immediately
stopped lts t ransmission and gave me
cont rol 01 the transmitter relay. While the
Swan 350 does not have a break·in feature
tor CW, it waS nice to see that the keyer
could handle it.

I was ready to go on the air. First, I
loaded up the memories with various con
ven ient messages. Message one was sim·
ply " CO," Message two was "DE" and
message three was " KF 4PV." This may ap
pear a bit f.agmented to the casu al ob
server, bu t th e,e is method to this
madness. The MK-800 lets you string your
messages togethe,- Fo. examp le, by push.
ing the sequence 1-1-1·2·3-3-3 1could send
"CO CO CO DE KF4PV KF4PV KF4PV"
and tack on a "K" manually. By manually
send ing my cont act 's calls lgn and push.
ing the sequence 2·3, I cou ld reply "VR6TC
DE KF4PV," (Note-supplied callslgn Is
pUl ely wishful th inking.} The MK -800 al·
lows you to st , ing up to 99 messages tc
geth er.

Afte. the ,est ot the memories were
roaoeo with the usual stuff abou t rigs and
weather, It was time to tune up. Putting
the Sw a n into the CW/Tune mode , I
pus hed the MK-800's tune bullon. The rigs
keyed and meters were dipped. PUsh ing
the tune button a second lime unkeyed
the rig. Just in case you are lorgetful. the

safely plu gged in to just about any kind of
.ig. The keye. end requires another 114·
inch ste reo phone plug. The t ip anu the
center al e the reiay contacts, while the
sh iel(l is "onnected to the MK-800 ch assis
g.oun(l. I ma(le up a cable with coooectcrs
an(l hooked the keyer to my .ig.

Checking the connections , I powered
up the MK-800 and my rig (a Swan 350).
Since I was operating at home, I ran the
unit oil the stan(lar(l 1 1 Q.~01t ·ac mains.
The inc lusion of a 11Q.voU power supply.
as well as a + 12-voU input, is aocmeeex ·
ample o f Triangle Elec tron ics Laborato
ries buc king a bad t rend, A ll too often we
see leasonably priced rigs wit h exort:>i·
tantly priced -oononar' power supplies. It

seems that many manufacturers ex pe<;t
us to .un our equ ipment off good karma.

When the power switch was on , the MK·
600 perfOlmed a dramat ic powe.·up test
The Indicator LEDs lit up, the two big nu·
meuc LED displays start ed displaying
numbers, and finally the un it beeped. It
was so much tun to watch that I turned the
powal off and on again. When the eeu.test
was fin ished. the nume ric display had a
"00" on it, indicating that the keye. was
ready to go. So I squeezed the pad(l les
and was rewarded with a clean·sounding
string of ens and dahs. The MK-800 doe s
not have any t ransmi tti ng weight a(llust·
ments. Ins tead, It sends ac"ordlng to the
recognized standard of one d ah being
three dit lengths long, The dit length is set
by t he f ro nt- pa nel speed "ontrOI. The
keyer is iambic, sending al terna ling dit s
and u an s w he n b o t h paddl e s are
sqeeereo. It also has a 1<1ot or -oasn
memory and is selt-complettnp.

So fa. it funct ioned like my nome-crew
keye,. It was time to try out some of the
advanc ed featu res, Ftrst I took the oppcr
tunlty to adjust the tone and volume of the
sldetone. These adjustmen ts are done On
the bac k of the unit and require a small
screWdriver to turn the m iniature poten·
uometers. This would be Inconven ient ex·
ceot that these adjustments almost neve.
need changing ooce they are se'-

Flipp ing through the manual, I fou nd
the section labeled "Func tion Switches"
Untortunately, although there is a good
deal ot text tor each switch, it is unclear
and difficult to read. Howeve., it seemed
to be saying that alii had to do was press
the load switch tcnowec by a memory-se
lect switch and the keyer would load the
memory wit h what I was sending. So I d id,
and su,e enough, it wOlked . II was much
easier than the manual ma(le il ou t to be,
as we.e all the other functions. It appea.s
that the fOl ks at TEL are great enginee.s
but could use some techn ical wri ters.

The MK-800 has six memories . Each
memory will hold up to 99 characters.
Memories a.e loaded by pushing the load
but ton, fOllowed by a memory-select but ·
ton. The la rge numertc display shows the
number at characte.s entered and is inc,e
mented each time a new " hara"ter is sent
to the keye,. When the entire message has
been entered, you tell the keyer you are
finished by pUshing the reset button or
any of the memory·select cottons. If you
push the reset button the keyer ju sl stops
loading and goes back into dumt).keye r
mode with you. message in memory. If
you push a memory-se lect bu tton t he
keye r begins sending the contents of the
selected memory.

Memory numbel si x is special , It can be
configu red (via jum pe,S) to send a th.ee
digit se rial numbe•. The leading zeros can
be suppressed and all zeros can be sent
as the renee D. The seria l number can be
pr&-Ioaded, automatica lly incremented, or
automatica lly repeated. 0 1, i f you want, it
can be lett as a pla in memory.

Nlnety-nlne cha.acters make Quite a
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pletely Independent of the output speed
and can vary ave, a very wide range. It has
ballery backup lor tile memories and can
ape,ate l rom + 12 V de Of 110 V ec. It is a
joy 10 use and IOOI<S 000d in tfle ShaCk.
The only dllloAd>antages are the somewhat
confualng ....n~1 and Ifle lack 01 an ea'·
phone Jac k IOf lhe sidelone speak"', Dul
they can be lived ..ith. I 'ecommend the
MK../lOO to anyone who ..ants a good .

h~perlonnance digItal keye< at a good....
Fa! mote inlormahon. contacl T~ng~

EJ«ffOtlica laborllon.s. 7016 W;nd<mJt
Dr~. Durham He 2nl2; /919f-47/-6T38.

Laulo Morocz KF4PV
ChlIpel Hili HC

ICOM IC·27A
II all Degan _al monthS ago wilen I

reallzlld tnat the summer ju st wouldn 't be

complete .. ltM ut a two-meter transceiver
in tne car. vou k l'lOw now it is: vacat ion
plana that Include a 10l o f d riving, scen ic
toura with vlal tor a h om aercad , trips to
trl~ beaCh, short hops Into Boston, and the
usual dal ly trips to and I rom work, the g 'o
cary. etc. Obviously, I'd planned 10 spend

a lot 01time in the car and wanted a IIdlo
that would keep me In tOllCh with my
1,lencls via tr\. local repe ate<s. or even d~

, . Cl l tlm p lex . New England is l Ull 01

,epeat.... and in $pi l. 01 tee rugged t"'·
rain you aren'l _ 001 01 Msion'" 01 at
'-eslone repee'",-u_lIy _al.

What to buy1 The choices are SI&gO""
lng ith at ~Sl five or six maiO'" ....n...
l&elur Il)'1ng to produce the besl and

moet dQir&ble radio at the Iowesl possj.
DIe ptlCe . I wanted a lutl-Ieatur. mobile

uni' WIth abOul 25 WallS output. small in
'ile. IlQI'llweighl, neal in appeallnce. as
well as _tile and convenienl . Finally. I
d.Cld.d 10 Opl 101 Ih. ICOM IC·27....
.....inly t/eeIIuse 01 Its dlminulive l uck·
away·anywh.re aize and its repu lalion
wit h hama wI\o spend a lot a l ii....., on Ihe
,i, I rom Illeir cars.

The radio comes in Iwo paCkages: an
acc . s sory box an d the fo am-encased
tra nsce iver, Th. accessory box contains a

mi crophone. a power cord , a short length
01 coax with connec tor, and an 88S01l·
ment o f plugs and coooectcrs. The power
cord Is fus&d. The foa m·p' otec ted lrans·
ceive, la packag&d with its mobile mount·
Ing bracket al,eady in plac e

The handsome darkilray and chrome

IC27'" measures a scant 1 ~',,5'2',,1 '

and weighs a mere 42 ounces. Vou wlil like
th. mounllng brackel wh iCh allows you to
disconnecl lhe Ifansceiver by IT\\Ifely ro

tahng two .......s on the sides of lhe irt
-'ed-U-$I\aped mount.

~aIFN1"'"

The pust....o- ta ik mobile mic'ophone is

l u r n i sh . d .iln a si"teen·bullon
loucntone'" p.ad lor 'spell'" access 01
auIO(llICn dialing, JuSl in ceee YOU' faYOf.

l ie repNt'" has Prr..-ale Una"" aocCOP. lhe
IC21'" II ready wll n 32 on-OOa'd PL lann.
SOI\!IClablt by tna maIn luning knob and
starabla' in memory. Speaking of mamo
riel. l he<e are 9 o f tnem back&d up by a
_ ·year lithium ball"'Y. Each memory
l a capable 01 storing Ihe receive fr e ·
quency, the transmit offset. the offset di·
,ection, snd tn e PL tone o f your choice.
The", Is a scanninG feat ure wh ich you can
set to scan either memory channels or vIa
channels. The'e Is al so a p, iority·scan
fu nc t io n . a con venl enl arrangement
whereby you can ""Iect a parti cular chan·
nel and cause the radio to r\ICeive that
channel whel\8\ler a signal appears on il,
regardless 01 wh. re else the ' adio may be
"tisten ing" Of scanning, The 1C21A has

duat·v lo c.pabllity, selec labla by Iront·
panel puah·bunon. allowing you to ""I C4lf-

l ain freq uencies wilh via'" and o the< Ir.
lluenc lea wllh vfo B. To swit ch I rom on. 10
Ihe otlter mereiy requires the bu llon to be
pushed, a welcome and helpfu l co....e.
nlence. espec ially in an emergancy altua·
tion.

Trlnsmillsr snd
1I_lvar FaaluteS

The transmiUer has two output power

tevels: 5 Wans and 25 WallS. Under mod·
ulatlon. the devial ion is ,. 5 kHZ hom eee
t", I requency. Spurious emiss ion is more
Ih. n 60 dB belOw Ihe carner 1tJoteI. and the
audio ll~lity pttMd\Id by the 6/)I).()I'Im

elKlr. t condenser m icrophon. I' v.ry

000d indeed. Simple" ar duple" QPefahon
I' selec lable. and any o ff$\ll within the
band Is programmable in I(l().lcHz staps.

The I,equency COVef&ge 01 1.... 10 148
101Hz is prov ided by a m ic,ocomputer·

baMd, 54<Hmhl" , d igItal PI.L synt"'"'~.

F,equency alability is within ,. 1.5 kHz '
I_ l emp"'a.lu,e limil s 0114 and 140 Os
0'_ Fahrenheit and voltage limllS 0111.15
,nd 15.85 volts de . Power reqlli'em.nla
while transmitting are nomi....Uy 13.8 v de
tnegative ground) at 6 Amps maximum. As
c.iving current draw is 0." A squelched snd
0.6 A with sq uelch open.

The rece ive< is a cocbte-corwersicn SU'
perheterodyne using a firSl Intermedis te
I requency o f 10.695 MHz and a second In·
termedlate frequency of "55 kHz. Sensltiv·
It y IS lIi ven t w o ways : le89 th an 0.2
microvolts lor 12-dB Sinad , or less than 0."
mlcrovollS for 2O-dB quietin g. The squelch

sensi livi ty is less then 0,15 microvolts.
WhSl all of Ihis means to you is Ihat it is a

mlgnly sensi live liWe cri lle. that can let
you flear what you need to hear when you

wanl l o hear u. The spurious-response '.
joechon ratio is mote Ihan 60 dB. and ,he

r«&i_ selectivity is more Iltan 15 kHz al
- II dB. and n'IOfe Iflan 30 kHz Sl · 60 dB
Tlt is means a lill'" $l\ape 1&eIOf o f abOut
2:1. wl'Iicn allows e xCellenl fejec ll()ll at
,-mally-<leviat&d adjacenl-<:nannel sig·
nals. You can e" peel aud iO OUlpul power
01 up 10 2 WaU s - enough l or normal
qulel-c&f tistening

.........
"' s mentioned earlier, Ille memory·scan

l uncl ion allows you 10 moni tor nine dill",.
ent preselec led channels . tee pre

grammed-scan l unct ion permits scanning
be tween two prog,ammed f rellue ncles.
and full ·range scan allows the ent ire band
10 be scanned. You Can chanlle Ihe sean
nlng speed, and the auto-stop fu ncti on ter
ml nstes scanning eithe, when a sillna l Is
,ecelved or when a ch anne l is l rae. Priority

sesn may be ope,atol-selected to stop at
s memory channel 0' a vIa chan nel. and

by using sampling techniqu es. you can
sasily c lteck to see il a part ic ular ,,.

lluency (channel) is QCcupied Or free,
Ona available oplion o f t fle IC27'" is a

speech synlhesize< to ~lly announce
Ina rec.,.... "equency by simply jlUShlng a

bunon. Tlt is perm its you 10 know wnere
you are at any time wilhoul l he ne&d 10
take your eyes Off th e road.

Ullng Vour 1C.27A

Here is where you will neec 10 ,elld the
manua l- several t imes if you're anythlnll
like me. There a,e so many fea tures and
l unction s that you can 't "Intuit'· l ite th inll

and expecl lo get l ull pefformance from It.
like all modern rigs. il requires a learning
p,ocess to furn ish you with lIS entire ce
pabili ly, so we mighl jusl as will stall wi th
a short l>Qw·to paragraph ar two.

The VfolMefT\OfY switch cnanges Ina rig
from a memory channel 10 via and back
aga.in with a simple pusI'I . W!'MIn you are in
the memo:>I,-ehannet mode. a_II 101 all'
pears in II\e display. and 11'18 memoty·
channel numbef also appear$. No le, hOw

_ . Ihat evert in lhe via mode the ..........
ory-ehanoel numbef still apears. The Vfo

, witch seleclS eitner via '" Of "'0 alar lun
ing, In 11'18 OUI posilion. vio A il SOI\!ICled
and the "'0 A indical Of is illuminal ed in
11'18 display. W!'MIn depfesMd. the SWllch

selec lS "'0 B, and Ihe Yio Indicator goes
all . Personally. I would ,athe< h..... lh. dis

plsy sl\(lw Yio B under Ihese clrcumatanc·
U. bul this is a minOf point. since if no
display iS lhe"", you know you're on vfo B.

In vIa operation. the front·knob tuning
allows you to step the I,equency up In S.
kHz (Tuning Rate sw itch In) and tS.kHz In·

crements (Tuning Rate switch out). II you
tune past the upper band lim it o f 148 MHz,
the frequency au tomaticall~ ,.ve,ts to the
lower limit o r 1.... MHz. and vice versa.

II you w ant to go lrom. say, t "6 MHl l o
t . 1 101Hz in a quick jump. all you nave 10 do
is p'ess the 1 101Hz Up bulton and you're
Ihere. To 'ilium 10 the l~Hz l re<luency.
jusl keep on depfessing the DuUon and the
rig w~1 cy(:1e Ihrough 141 and 148. back 10

l .... and 145. and fInally 10 U6 M Hz.
The Memory WnleK>fls;et Check Dullon

has duat lunctions. In the siI'I\PlIlx mode
(when neilner DU P _ no, DUP + i, d,,·

~ pl,lS/'tlng this button .nt.. tna di$

"Iayed via f,equency inlo Ihe d""layed
fT\\IITlOI~ channel. Nole thaI Nch I!'IOtf\'\OI'l'
channel slOfes l he operating I requency. lhe
ollsel h equency, the offset dlfechOfl, and
the subaudlble lone l re<luency. if any.Wt\en

you are in the duple" mode. P'\IS$;ng Ihl'
bUIIon displays tha ollsel "ansmillr• .

lluency and allows you to Iislen to the '.
peste, Input (w nlle you hOld the bu llon

dow n).
The o nse t W rlte butlon . when held

down. causes the ollsel f,equency to be
di splayed. Th is Can be changed by press·

Ing either the - Dupie", the + Dup le" , or
the 1 MHz Up bullon, Each push 01 th e
• Duple" button decreases the olfset 1,.
quency by 100 kHl and eacn push 01 th e
• Duplex button increases II by 100 kHz.
Pu$l\lng the 1 MHz Up button increases

Ih. 011881 by 1 M Hz.
The. Duplex and _ Duplex bullons sel

the o ff""t I requenc i\l$ in Ihe re5l'>\1C llve di·
reclions by 600 kHz automallcally. unless

me o ueet wnte Dutton Isaiso pushed as
mentioned belore ,

The PfiOfity swi tch l urna Iha priority Ir.
quencyon or o ft. Hera 's a very nic. tea
tore- lsI's say you are In aso on a ...fo
Channel. Dul want to _ whars going on.
if anything. on a priorIty channel . Of you·r.
wail ing IOf a Irien<! 10 call. JuSI sel Iha!
Channel into fT\\IITlOI ~ and pU$I\ the I'norily
llu llCln. The riO will CheCk Ihal pnorily
channel every live s-eeond,-automati·
cally- lor jusl' momenl. -.gn 10 ,11ow

you 10 hear YOU' friend WI'I8n he lor she.
calls.. Conversely. il you a'e communicat ·
ing on a memory channel . this s.ilclt will

allow you 10 momentarily 1oסi< a! a "'0
i p'....iousty sen l re<luency.

The Rf Power swi lclt sets your transmil·
I'" to 25-Watt outpu l In th. out posi lion,
and to S.Watt outp,,1 in tne in pos'tl()ll,

The Tone setect b"non. when held in ,
displays the subaudibte ton. number on
the hequency d isplay panel and causes
the Tone indicator to illuminate. Whll a
holding this switch on, you csn ,otate the
main tuning knob and select tn e des ired
tone freq uency.

The frequency display la lour large 1·
segment d ispley digit s ,epres-entinll tlt e

digils belween 10 MHz and 10 kHz (46.91
rep'esenting t46.9t MHz. fo r example).
The sm all 50. wh. n Iliuminaled. rep'.
sents the linal 5 kHz 01the hequency.

The SlRr IndicatOf ind,cates S "nI ls in

'eceive. and rf·llOW.r outpul in transmit.
NOla that this is a ~ariYe ind lC-at ion only

and does not me&SlJr. output POW'" in
Wans.

tn lhe reclll..., mode. WI'I8n the aqlleich
Is 0(lene(I by an incoming IigrW. a StTlIII

green LED tigh ts "p.

The Tone ind icator l;gh" when any lone
number Olhlll' Ihan 00 is set onlO lhe rio ·

IINr·"-nel Controls
and Fealures

You will no tice immediately I llal bolh me
pow.. conneclOf and the anlenna eeeeee
IOf are at the ends of lIexibte cabies ratlter

than fi "ed to the rear panel. I asked Evelyn
Garr ison about Ih is when I saw her at ICOM
Oay- llivendell. She told me tnlll the rea
son IOf this arran gement is so that the rear
01 tha rig can be mounted nearly flush with
s wall Or a panel, Neat Idea. II ~ou happen
to use an external speaker, you can plug it
Inlo I Ile panel jack provided.

Underneath Ihe acc. ss cove, tnere lI'e
88_al swi lches and button,. The CPU
Flaset switch resets the cenlral p'ocess
inO unit 01 lite microprocessor mtc ilS

Ofiginal condi llon. ..when lhe POW'" " on.
Tlte SCan Speed sWllcn selS 11'18 scanning
Spe8(! 10 test Of slow. wl'tile Ina Scan-Stop
tntenal swilch sets the Intar..-a l 10 .ithe<
aboul9 seecea e (I o n gl or 3 seconds

Cthor1~ The Vfo-Scan Mode a.i'ch can be
$\II 10 PS lJ)«lg<ammed scan) Of FS (l ull
scan) modes. A 'eally neat leatur. is l he
Scan.Stop Funcl ion S.,lch wl'tich allows
lhe scan 10 stop on a Dusy channel Of an
emply cnanoel_

When your unit i, f irst lurned on, the
d,splay wil l read " 47,00" (rep<esenllng t 47
MHZjand Ihe memory d,splay .ill read ' '0''

irepresenling memory Cllanne! 0). In tne
upper~ett corner 01 Ihe f' ont panel, the
MNlo switch can be pushed 10display the
M if you want to select a memory channel,

Vou'li pfObably want to use the vIa at f i, s t,
so dOIl 'r push the switch .

Next , rotate th e main tun ing contro l to
set the desired freq uency Into Ihe d isplay,
using Ihe desired tunlnll rale 01 either S.
kHz or 15-kHz steps. selected with the

Tuning Rate control switch.

II you'd li ke to sel up anolne< frequency
in Ihe other vfo. jusl pU$I\ tne Vfo switcn
tmart<ed AlB). also Iocaled tn l he uPP"'-1e1t
cornet and dial in the ..... freq uency on

•
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tha t ylo. Now you can haye ei ther Ir".
<l"'"'<::Y displayed lor in use) by me'ely
pu,hing the Al6 s witch alternately. How·
eye., b"lore you t ra ns m il . you should
e¥leCk to _ wh ic h o ttsetl,equency is s.el
up in the duple_ mode. and whet"'" it i,
plus or minus the displayed frequency, II
"tilt"'" DUP _ no< DUP. is displayed .
puSll the deSired button SO that your 00
Sf''''' ollWl ia displayed. For I46--MHz op.
""ahon. the ollsel . ill usually be DUP _
Ctransm,t ',.q~y Wio... lhe rocei~ I,.
queneYl. Ne _l. puSll the M W button at the
~·leh panel Ioeatl()fl 10 see ..netllef

the proper (normal)600 kHz i, d,splayed, II
SO. you ...,11 be in busi_lor most 'epeat·
""s. tf it is not the desired 600 kHz, then
you . ill ha~ 10 set HIe de,ired ollset into
the un,t. To 00 tlli,. p,e,s Ille Offsel W,ltll
bullon In Ille 10w",·lell portion 01 tfle
pa""I, and, wlllill holding It in. push tfl"

OUP - bu llon un til "0.60" (600 kHz) ap·
pears, In tfle same manne<, o lfler o Usets
can be Hleeted. Fina lly. check your trans·
mit IrOQ ueney by pressing Ihe M W button
10 display II. leI's 5lIy you haye set up
146.~146.65 as your chan",,1 pair. The
display should show DUP - a nd 46,85.
T1Ien, pr_ing Ifle M W Dullon should
sI>ow 46.25, . hiell is ccetect. Now, pres..
ing tile mike bullon (you have plugoed In
your ant",,", llIope) $hOO1d allOw you 10
acc_ the.epeat"".

Simple_ operation is ..enrevee by
me<ely depressIng e ll t>e< DUP - or DUP.
un lil lhe d"play show' no ollset_ You.
t.ansmit trequenc:y ...ill Iflen be Ifle di.
played f,eq~y

On The AIr

Oneof Ihe IhinllS you 'll want 10 know Is.
"Ho w 00 I $<)(jndon Ihe a ir?" Th is Is whe 'e

the IC27A comes into 115 own, Aud io qual.
Ity report, haye alw ays stressed a yery
eiN;n and easy·to-undersland , ignal, witll
penty o t lal k power. ..but no reports of
over-de¥latiOn. In Olllef ...cece. you'll gel
III,ougt'l clearty if Ifley can hear you at all.
Somellmes , .hen the go ing gets
"SCfBtC/'ly"' and tl'lere is a (lrOP out 0 1 you<
Signal 10 the ,epeate<. you .....y II..~ to
....y Boga,n, pIe..se." but you ,eally didn't
e _peel mi,acles, did you?

On lhe receive side. I personally I'ke the
'«OYer"" audio. For a ll practiCal j)UfpO$tIS

IIltc quite adequate. """"" pIen\llui. e.e.pl
In a "";sy ea' ...illl a lot of wind "";se. t,..lIie
noise. 0' gene,al conyer....llon going on
among your C/'Iildren or 11ioendS. IlOwe.sr.
none o . the currenl rillS I know can solve
this problem . ith thei, tiny. built·ln speak·
ers. The,e Isonesolution,olcourse, and it's
the one I p.rele<-an earphone Ind mie ,o-

prone headset, one 01me featherweight ya·
,ie ties 01 Ihe type used by pilots or asl'O
nauts. ICOM just happens 10 haYtI one 01
t_ lillie gems. a nd II e _aclly fillS the bill

'00- mobile u"'"
SO. what e..n we conclude trom all of

this? I would like 10 5lIy thatlhe main prem.
iM has been realized: • go>aIIywI'Iefe. .....;.
able. lu ll-Ieat u red. and eom~1 2·mete'
radiO thaI has buill an erwiable repulahon
'00- itMif by virtue of ill perlonnance.

A good ' riend, wt>o has used his 1C27A
for the ....t yea' or so, s_rs by this ng as
beong the best he has _ used. Ifs. cce
stanl companion in his car-as II is in mine ,

Suggested 'etail price for the IC27A is
S369.tY.L Fo, mo'e Info,mahon . contact
ICOM America , lAC.• 2381).1161" A",. HE.

ael"'.rH WA ll8OOf.
Jim Gray W 1XU

7351alt

1986 CALL BOOKS

U.S. Edition $18.95
Foreign Edition $17.95
If Ordered Before Dec. 1. 1985

NCN ELECTRONICS
436 Valley Bd., West Orange. N.J.07052

(201)674-81048

Hou..-:-."'_.. .., ..-=...._...., ..
23 17 \ 'ann jackson Rd
San Antonio TX 782 13
15 121 7:J.t-7793

==========~

ll~~~ HAM RADIO
~ CALENDAR

Conte.t Detes , forms , Mep.
Di.plav. photo each month
9 .S"xl1 ·· . spir.l bound to h.ng
nat . Photos of operators .station s
. n· 1 xl 0 . Room for nctes , skeds ,
Gr•• t for hom. or .5 Clift
s.nt with ,our vr••t ing5!
Send $7.93 (DX=$9 .00)

KB IT Redio Specieltie.
8 -t015 Amh.rst NH 0303 1

INDIANA HAMFEST
SUNDAY, MARCH 9, 1986

Open at 8:00 A.M•
Located on the Indiana State Fairgrounds

IndIanapolis. IN
Th. crossroad. of four Int....tat. highways

1-6', 1-69. 1-70, and 1-74.
All Indoo,., - Heated - Fr_ Parking - Paved Parking Lot.

Forums - Commercial and FI_ mark.t deal.,.,

Talk-In on the "Mighty 525" - 145.25 MHz
Com. and fn/oy a show by our "Quality" Dea/.rs

...-.--$0 .,.-

+SDTRDN ANTENNAS
BIG ON PERFORMANCE

SMALL ON SPACE
MODELS fROM 160-10 METERS

NO TUNERS! NO RADIALS!
PERFECT FOR LIM ITED SPACE

APPlICATIONS: BOATS, APARTMENTS.
VACATION HOMES AND MORE.

lK).METER............. S6J"" plus "''' Shipping
*4G-METER.. , .. , ....... $52"" plus J3" Shipping

ASK FOR PRICES ON OTHER MOOELS

VlSA ·gILAL'COMPANY=
S.R.2, BOX 62, DEPT. 73

EUCHA, OK 74342 (918) 253-4094

SWLS-HAMS
CALL TODAY FOR ALL

YOUR SWL & HAM NEEDS

• RECEIVERS • ANTENNAS
• TRANSCEIVERS • RTIY
• PUBLICATIONS • SWL

YAESU • KENWOOD ' ICOM

HARDIN ELECTRONICS
5635 EASTROSEDALE

f ORT WORTH. TEXAS 76112

1-800-433-3203
IN TEXAS 817-429-9761

MODEL
SQ· lOO F

$-429.95
cIelly• ....:I

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

SYNTHESIZED
SIGNAL GENERATOR

MAOE IN
US<

FUll CO Wt R ....t ' " l .. B"N O S ' U TO"' '''
TIC S EL l C T ION PR OWEN W .
...... T,.. . • .e... c.......... WII. 1
" ROU NO "" O UNT SLOPER S _ fl '....... ........ , r. u t u
C..n.elT ,. T P. , ,
" NY •••" . ,. 5 _ to eo .
... ... . . , "SLOP EA" OX n ..
.... " ' ow , 2000 W.n
PEP I P • • m• •• • , o' U..
Inu 10 ' .. . S ... ..LL • N E"' T _
..... M O S T tN WIS BlE _ No ••• w .. k.... ' 0"

••••• H'. P o.... OJ< .... " .... I F• • CO N O'O. AP"'RT -
M EN T S _ Al STfllC n :O "'AE"'S. P ..·, ii _I .. " "
$ WA n b.n" , ' 80."10-300"1 No o'j.. " .
",.nto _ EV ER , CO M PlE TE lY ...SSEMBl EO , .. It ..
so It RG ' 5 8U Co ". e Pl 2 S9 <0 • • ' « 0 ' · B..",
,. '".Un • • " .". , , , , F U l l ' NSTRU C-
Tl ON S ,
N• . 10 e O$ . 80"0_20.11_10 _ 1 .... .. 9 " ._ $ ..1t,95
N• . ,OOOOS _ ..0 _20 _15·'0 _ " ... ile It , _ so e .e s
No , '0205_ 20_11· ' 0 _ ' 3 " ' - 1 0 7.115
..... 10 ' e $_ 180.."Q.40.2 0., 5.,0 _ 2 e3 ft , - TIt,ltS
5 E NO F Ul l PR le l '-O R PPOlL ' N US '" ' C.n . ... .. $ 5 .0 0
• • , •• to " 0) V'S A. "'AS CARO _
"'''' EA IU .P , Eo 0.'. · P . ' _3 0 e _2 3 e _6 3 3 "
.......... ........ .. 2 · 3 <P .. e .. , ., ..' " _'0 _ ,

WE STEAN El E CTR ONICS
O"" t " . _'" e6e .. T

• COYS'S lOO Mi'lz to 199.999 MHz ,n 1 kHz s tsps w' th
thumbwhesl dia l ' Acc uracy .1- 1 part per 10 mit·
lion a t a ll ff"'1l1l1f1Cies • Intllrn al FM adjuSla bl1l 110m
o to 100 kHz It a 1 kHz rale • E_ternal FM in put ec
cepte tone! or vcrce e Spurs and noise a t least 60 d6
below carrie' • Ou tpul adjust a bie from 5-!lOO mV at
50 Ohms . Operates on 12 Vde@ 'I, Am p ' A...rtebte
lor ,mmelliats deliyery • $-429.95 detiye,ed • Add.g(l
accesso,les ayailable 10 edend ""'1 range. add Inti ·
Rile 'esoluhon, AM, and a precision 120 dB all&nua·
tor ' eall or .,ile lor details ' Phone in your order ..s
last COD st"pmenl.

VANGUARD LABS
196-23 Ja.....1CB A~_. Hollis. NY 11.&23

Phone: (718).0168-2720
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AM HELP
We .'9 happy /0 provide Ham Help lis/·

ings t ree. 011 IJ spaCfNlvlIUIIOi" basi s_ We
illB no r happy when we haW) /0 'llk9 rime
from oIlier dull". /0 !We/phe' cryptic
MIas se'ltwled i119gjbly on d~afed

postcards and odd-sized scraps of paper.
Please type or prinl your reques t (n9ll tly'~

doubill SMced, 011 a n 8'I.x 17" sheer 0 '
P'JPfI' ,ml usa upper· and lo we ,ca s", iel·
rers where appropriste. Also. pleas.. make
/I "I" look like a "'," no' an "/," which
could be an ""I " Of Iln "a!'t'." and so all.
Hard as il maybe to beliIlWJ. WII Ire nor la
milia, with IIWJry piece of equ,pment man·

ufaclured on Earlh for the lasl SO yaars l

Thanks for your coopera tion,

I am a disabled ha m on a l im ited in·

c o m e a n d a m l o ok i ng fa, parts for a

Heath ki t 8B·3OO rece ive, and an SB -401

t r~ nsmi tter, or a compa'~ble parrtor unde,

5200. Can a nyo ne help me get back o n the
air?

Fr1Id Ertckson

25 Foresl Slreel

Millers Falls MA 01349

(413).-659·3121

I need the instruction manual and tu n·

Ing Inl o,m ati o n 10' a Tel'ex 2m beam, the

one wi th a l ...loot boom. I espec ia l ly need

Into rm at ion about leedlng t he antenna

and a bout making and In stalling the coax
lal balun_ I w ill pay tor c o pying an d post 

","
Harris Auben N2EAN

74 Apple Trae Aow

Berkeley Helghls NJ 07922

I need a copy of the ORO DK·' Kayer
manual. I wi ll pay for copy ing and poet
age.

Bill Unger VE3EFC
Route 11

Thunder Say, Dnl.rio
Canada P16 5E:l

I'm looking lo r c ap les 01 th ese m ilitary

manual s: N AVSH IPS 0967·173·701 0 vcr
u me 1, N AVSHIPS 92175, N AVSHI PS
932 10, and MIL·R·128B7_

Chartes T. Hulh WB8NLM
229 Melmore SIr..t

TUlin OH 441:183

I need a sta t ion mcnncr that is compal

ible wi th the Hea th HW ·10 1, Heath madll

one. b ut I c an't remember i ts nomenc la

ture. I wi ll pay UPS charges 10 HawaiI.

Fred Smallwood WA4JVL
COMTHIRDFLT

P9art Harbor HI 96860

I am a new ham and ne<Kl help in tocat
ing 6-, 2" and l '4·meter co nverters lor a
Nati onal NC300 receiver.

Frank L. Hicks KA7VUG

633 ElISt H illside Oab
North S.II Lake UT 84054

I wo uld li ke inl o,m allo n On how to add

me opt iona l low tones to an IRL FSK·500
RTTY TU. A lso, I need a copy 01 the man·
ual and schematie lor this un it. I w ill pay

10' c opy ing and postage_

Gary Kohlala WA7NTF

8419 158lh SI. CI. h sl
Puyallup WA 98373

I need a servic e manua l l or a Galaxy V

Mark II showing Ihe c ircuit -boa rd layout

and part s p lacement. I w i ll c o py and retu rn

you r orig inaL

Hal Wilson WB9FNN
RR ~8 B?~ 421B

Evanullle IN 4n11
(81 2~61·315 1

'"$\ .59
tcea.es
1015 5_89

$1.79

'"31 $1.00
101$ 1.99

$2.95
$1.79

10/$2,15
$3.00
$1.25
$1 .25
5300

$4.95
$ 1.55111.

Call (305) 893·3924

Ground ing 51rap, toeavy duty lubular bfa id
3116 In. l inned eopper . , 104:111.
318 In_t inned copper _ ... , . , 3OcI11.

RG8U<>O II PL-25geaeno ,
RG2 14U l!b l s l lve' sh ,e ld. 500hm

MULTI-BAND SLOPERS
AlSD-' D'PDl.U. , ...n <>-SPACE ANnNNA'

"""' ...."'.....1.. '".....'" " " NN --.... " _ " , . ...,,, . No"o. ,_10' ,""n""•• B'G·S'GN' C '0_'" "0_ " '< I,..."~ "o,,,".·"",
.... . ..~ · c. ...... . ..~ .ow., · COO" ..." P.!HoL" S S E 'J'.Bi.~~'0""", '<>K;... . . . . ,., ' ._ . ...h..... . .... ,n.-un· v."
low . '010'• . co.... ,.,. ,.""",,,,,• . ' 0"' .....on••e" " ..e• • " .
4 BAND Sl""E~ - ''0,10. 40.30_0' ~O" 60 II I.... s 4' """, •• .. - '60 . • 0,00" "" .. J .. .., .. .. - .0,. ... 4. II •• ." .., .. N'H~"P OIPOLE · ,oo_4. , 4... "'". - I " ..• .. .. . 1O, 4OM lIS " ,. S! •.
• BA"'" SPACE-S"'E~ O'I'OI.E ·OOO ''''">0'' ' ~ • 4' _•A........ ~__'..... '" _ (40,' 0 , '0, "M ~Hh...., '"n.,

SENO SASE ro, eo.....'. <10< ."... ,-. ..........................
W91NN ANTlNNAS . 12 '"4 '4 ' 4

8 0)( 393'S "IT , PR05Pi(T. ,, (oO OS (o

HO. US[ BOTH SIDES "IOU'D1SKE~

5 '14" DISKETTE
HOLE PUNCH ~.

A<lmll'"1
W IT H D EPTH GU IDE "nd E D GE GU IDE '11" "ffI' .

~",Iabl~ I", IMIIllOiAI( S~ l pm!nt

only $10.00 " add $2.0 0 ··Sh i p p in g

Order 24 hou rs a day 12 15 f 884 -60 10
H .P.S. lne.Dllpl . msBOI WOOO RO ,lI NK~l[jW~ PA IQ04b

CO N NECTO RS MA DE IN US A
Amp~eno l PI-259
PL-259 TeUOnlS, loor _
PL ·259 push-on adap ter s~ell

PL 259 & 50239
Double M al e ConneclO,
PL ·258 Doub le Fema le Conneclor
I II palc~ c ord .. ,RCA 'vpe pl ugs each end
Reduce! UG·175 or 176
UG 255 (PL259 10 BNC)
Elbow IM359)
f59A l TV Iyrel
UG 210lU Amrheno l hoe N M a le 10' RG8
BNC UG88CIU _ma le
3116 mch M,ke Plu o lo'Co lI ,nselc
UG273 BNC 10 PL-259

FR EE CATALOG
COO add $2.00 _ FLA _Ru_ . dd 5% 5.11$ T..

'"4.50
1 25
7_50
,~

4.75

391ft. cul

GE~557
Circu it. . elc.

POLYETHYLHIE DIE LECTR IC
RG591U mil SPIIC 96% shield _14Cl f t.
RG2 13 noncon tam,nat in g 95 '10 sM, ld m il spec 36cI1t_
RG 1741U m ,1 spec. 96 % Sl\,e ld 104:111.
RG 11U 96 % eo.ere. 75-ohm mil spec 2SC1ft _
RG8U 96 % sh,e ld. m il spec, $29.951100 II. or 31$111.
RG6AIU double Shie ld, 75-0hm 2SC111 _
RG58A U stranded mi l spec ! 2e111.
RG58 mi l spec. 96 % sh,e ld 11e11t

l OW LOSS FOA M DIELECTRIC

RG8X 95% s ~'eld ... __ . " $14_951 100 II. 0' 17e111.
RG59/U 70 % copper brai d ..,9CIIt.
RG8U 80 % Shie ld lk1'1.
RGS8U 80 % s~,e ld D7~h

RGS8U 95% sn.ero 104:1lt.
RG59U 100 % 10 il sh ield, TV t ~pe __10cJ11.
RG8U97% sh ie ld tl ga (et! u,. Bel den82141_ 3t ~h_

Heav~ Duty Rotor CaD le 2-16 gao 6-18 ga , 364:111,

ROIOr Ca ble8·con 2-18 gao6·22 ga t 9cl11. Orders unoe, $30.00 add $2 00

Connectors-shipping 10% add'I, $3.00 min imum

Cable-Shipping $3.00 per 100 tt.
12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161

OEP's Couial Sale
BELDEN99t3 38 0011 0011

No spool. saves sh,pping charges.
AMP HENOL Connecto rs & MaplO,s

UG·21D N-type Male ca ble end
•• UG·210 N.type Male cab le end

PL-259 UHf Plug silver pla te
UG·1461U N plug 10 UHF jack
UG-B3IU N jack to UHF plug
UG-29A N·type bar,ei conn

··SPllc,allll for BE LDEN g9 13 cable
COMPLETE STOCK. SAME DAY SHIPPING

OEP 's 201· 884 ·11 33 as~Ior8 ill

110·4 Roul e 10. E, Hanooer, N.J. 07936

-E!>rRcJfv RF ENTE RPRISES
Radio Frequency Notes # 1
8 P",sram, em Di , kette for 16.\\ ·

e [)e,iRn Filler Nelwork" Re, ,,nanl
e Calculal c \lSW R. cro" ,!,roducl'
e C"m'e<1 Voll . Am!'. POWN Ral i". 10 dB
'Require, IBM Of IBM compalible computer with al
leasl 128K of memory and graphics or color graphic,
card installed,
......... ooon "' ""' ""~., ".. c"",,. ..... cr"" """PO''''
"""" '" ..,.. w ~d r'...r ~ coo ,,' ' ""'''
~ U., po, ~, '" "'"' , n, "''' ""."",_,_ "", fu
"' ..., . ,CA moo ""I.....'"

RE·CONDITIONED AND
LAB CALIBRATED

liP &06A SIGNAL GENERATOR. 50 KliZ TO 65 MHZ, RF
OUTPUT0_1 MV TO 3V IN 50 OliMS, CRYST" L CAL~

BR"TOR, '001'000 liZ MODULATION " " " . $375.00
liP IlO&C SIGN"L GE NER"TOR. 10 Mf-tZ TO "<10 MliZ. 0 TO

0.1 MV TO TV Rf OUTPUT INTO 50 OliMS. AMIOi'I
PULSE, OR 00011000 liZ MODULATION CALIBRATED
"TIENu" TOR $3.45.00

liP &060 5IGN"L GENERATOR. 10 MHZ TO 420 MliZ " 1.1 ,
011 OR PU LSE Ol1TPUT, 00011 000 HZ MODULATIO"l
OIdVTO SV I"lTO 50OliMS, CALIBRATE O
"TIENUATOR $N5,00

TS-51ONU SIGNAL GENEAATOR , ' 0 MHZ TO '20 MHZ
MIUSPl:C MILIT" RY VERSION,S" ME IoJ> HP6080

~.oo

1i~IU SIGNAL GEN ERATOR, 900 MHZ 10 2100 Mf-tZ, IN·
TERN"L OR exTERNAL PULSE OR f M MODuLA
TION,0.5 MV TO I V IN1050 OHMS. CALIBRATED
OUTPUT ........ " "" .... .. " .... "", $345.00

HP 11M SIGNAL GE NERATOR, HI GHZ 10 4_2 GHZ 0_1
MY TO tv INTO 50 OHMS, CALIBRATE D Ol1T PUT IN
TE RN"L, EXTE RNAL PULSE, FM MODULATION

" ", .. $315.00
liP-61IB SIGNAL GENERATOR. 8 GHZ TO 1,6 GHZ. 0.1

MY TO tv INTO 500HMS, CALIBRATED OUTPuT.IN·
TE RNAL, exTERNAL PULSE OR FM MOOULATI01-l

$375.00
sa·!oS7IURM~ SIGNAL GENERATOR 3.6 aHZ TO 7.6GliZ.

MIUSPEC MluTARY VERSION, SAME AS Hf>516B.=00
HP82llA SIGNAL GENERATOR, 7 GHZ TO I I cez. CALI·

BRATED Ol1TPIJf INTERNAL, exTERNAL, PULSE,
FM MODuLATION .. """, ... "", ..... , $-450,00

HP a26" SIGNAL GENERATOR, 10 GHZTO 15GHZ INU R
N" L, EXT ERNAL, P\JLSE. SQUARE W"VE, FM MOC
ULATION CAlIBRA1E DOl1TPUT, 10 MW TO 1 Pw

.. " " .. .. .. .. . " iI6SO.oo
liP S2U SIGN"L GEN ERATOR, IS uaz TO 21 a liz. CALI·

BRATED Ol1TPUT 10 MW TO 1 Pw INTERNAL, EX
TERN"L, SOO" REWAVE. P\JLSE, FM MOOOLATION_00

URM·2$ MILITARY SIGNAL GENERATOR, 10 I<;HZ TO 50
MKZ, RF OOTP\JT 0 MV TO 2 YOLTS AMIOi'I 00011000
HZ MODULATION, so OHM STOP ATIEN UATOR.
SMALL PORTAB LE UNIT .. ", ...... ", ... 5245.00

URM·2\1 MILITARV SIGNAL GENERATOR, • MHZ TO -lOS
MHZ. CALIBRATED OUTPUT ATIENUATOR 0 MY TO 2
VOLTS, AM/OIl 00011000 HZ MODuLATION, SMALL
PORTABLE UNIT " " $2"5.00

MARCO,"I TF 10668 S'GNAL GENERATOR 10 ~HZ T0010
MHZ, AMIFM, CALIBR"TED Ol1TPUT, INTERNAL F~

Of' 1 AND 5 Kf-tZ WITH 100 KHZ VARIABLE DEVIA·
TION. AM MOOO LATION OF 1 AND 5 KHZ, CALI
BRATED Rf OUTPUT 0 TO 200 MY . .. ", _.. ssse.co

liP 5245L FREQUENCY COUNTER, MEASURES FRE·
QUENCY, PERIOD, RATIO AND MULTIPLE RATIO
MULTIPLE PERIODAVERAGE. FREQ_ RANGE 0 TO 50
MHZ WITIi HP52S:JB PLUG- IN SU PPLI ED. EXTENDs
RANGE TO SOO MHZ, SOLID STATE COUNTER

____ $375.00

TEST EQUIPMENT

WE ACCEPT VISA.. MIC OR CHECK, ADO SHIPPING.
WE SHIP 8EST WAY WORLDWI DE. SATISf ACTION GUAR·
ANTE ED, IIIl,nOlATE SliIPIIlEHT_ WRllE OR PliONE TO
o.o.Y. 81ll SLEP 704-524-751 ' _ OUR 30TIi VEAR!

IlLEP ELECTRONICS (~CO
U.s. lilQHWAV441

crro. NORTIi CAROliNA 28183
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HIGH QUAUTY XMTR & RCVR MODULES FOR
REPEATERS, UNK5, TELEMETRV, ETC.

~ iLlI ..""'_
~
•

NOW-FCC TYPE·ACCEPTED TRANSMIT7ERS & RECEIVERS AVAILABL E
FOR HIGH·BAND & UHF. CALL FOR DETAILS.

• Rl«IR220 FM RCYRS lor 2M Of 220 MHz. O. l5uV
sens.;8 pole xtat fil ler & ceramic fil larin I-I, helical ....... ~ .

resonator Ironl end for exceptional selec tivity, ttl '.c'-:"·'-.:;,. _
;> l 00dBal ol; 1 2kHl, best ava i l ab letodaY'F I UI'~: 0: / .. .. ~ • t),: -
ter-proot squelch. AFC tracks drift ing xrntrs. ' . l ti~ c.
Xtal oven avaiI. Ki t onlyS138. "I· ~- .. i .. ~'

• R451 FM RCYR Same bu l for uhl. Tuned • I
line front ooo,a.3uY sens. Kilonly$l38. . "

• Rr B FM RCVR lor 10M, 6M, 2M, or 220. As above,
but wloAFC Of hel. res. Kits only $118. Alsoavail wl4 pole l itter,onty $9&'kit

• Rl 10 VHF AM RECEJVER killOi VHF aircrall
or ham ba nds or Space Shuttle . Only $98.

• T51 VHF FM EXCITER lor 10M,6M,2M, or
220 MHz.2Watts conUnuous,up to 3W
intermi ttent. $68Ikit.

• T451 UHF FM EXCITER ztoaw atte. Ki l only $78.
Xtal oven avail.

• VHF & UHF LINEAR AMPLIFIERS, For either FM or SSB. Power levels
Irom 10 to 45 Walts to go with exciters & xmtg converters.Several models,
Kits I rom $78.

THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THE" TO YOII AS STANDARD EQUIPMENTf}

Band Kit Wired

10M,6M,
2M,220 S680 $880 •

440 $780 $980

FEATURES:

• SENSITIVITY SECONDTO NONE;0.15uV(VHF),0.2 uV(UHF) TYP.
• SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLEXTAL FILTER

&CERAMIC FILTERFOR > 100dBAT :I: 12KHZ.HELICAL RESON·
ATORFRONT ENDSTO FIGHT DESENSEs INTERMOD.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS,SEPARATELOCAL SPEAKERAMPLIFIER& CONTROL

• CLEAN,EASYTUNETRANSMITTER;UPT0 20WATTSOUT(ljPTO
fI:N\IWITH OPTIONAL PA).

RECEIVING CONVERTERS LOW·NOISE PREAMPS MINIATURE PREAMPS

Models to CQWlf every llI'.-:.:tif;;ll rf &il range to IisIan to SS8.

FM. ATV.et<::. NF • 2dB or less.

WIRED
S34
S34
S34
S34

KIT

'19
$19

'19
S19

TUNES RANGE
120-150 M Hz
150-200 MHz
200-270 MHz
400-500 MHz

NEW
MODEL
lNW-l44
LNW-160
LNW·22Q
LNW-432

*

Hamtronlcs Breaks
the Price Barrier!

No Need to Pay $8Q 10 $1 25
lor a GaAs FET Preamp,

FEATURES:
• Very Low Nose: O.7dB VHF,O.8dB UHF
• High Gain: 13102OdB. Depending on Freq_
• Wide Dynamic Range lor Ovefload Resistance
• Latest Dual-gate GaAsFET, Very Stable

""'"'''''_'4Il
.~,..._.e
.~

.~

-n-n.•
.~

~.

~, ,.
' '08~

Inpul ~.nge

••
~"
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'~' .1,....,....
'.'08
'...·'08_ m
-~m·3
-~
m·~

'"S39...
VHF MODELS

Kil with Case
l"sCase
WI""

SCANNERCONVERTERS Copy806 MHzbandon anyscan
ner,W,red'testeo:l ONLY S88.

MODEL TUNES RANGE KIT WIRED

LNS·144 120- 150 MHZ '68 '98
l NS·160 150- 180 MHz S68 '98
LNS·220 200-240 MHz S68 '98
l NS-<t32 400· 500 M Hz S68 $98

GaA$FET Pre· 0
amp wil" ' ea. t~ ...! ti'
lures l i ~e LNG '"-' . _.. ~~._

Autornahc . II)' -----....~_..._
SWlt<::1'1e$ out 01 I.ne d ur· - - 
ing t,ansmit Use With ba"" ormobile
transceivers up to 2!5w. 10_ mtg IKlwr inc!.

• MQ-202 FSK DATA MODULATOR. Aun up to
1200 baud dig ital or packet radio signals
through any FM transmitter.

• DE·202 FSK DATA DEMODULATOR
• COR·2 Krr W ith audio mixer, local speaker

ampllfier, ta il & t ime-out limers.
• COR·3 KIT with "courtesy" beep" .
• DTMF DECODER/CONTROLLER KITS
• AUTOPATCH KITS. Prov ide repeater au to

oaten, reverse eaten . phone tine remote
control o f repeat er, secondary con trol.

• CWID KITS • SIMPLEX AUTOPATCH

ACCESSORIES

NEW

Price

$49
$49
$59
$54
$64

PRICE

$49
$49
$49
$49
$49
$49
$49

Tuning Ran~
14J.150MHz
2 13-2 33 M Hz

420-450 M Hz
15Q.1 74 MHz
450470 MHz

TUNES RANGE

2&30 MHz

4&56 MHz

137-1 50 M H z

150-172MHz
2 1D-230 M Hz

400-470 MHz
800-960 MHz

MODEL

LNG·28
LNG·50
LNG·144
LNG·160
LNG·220
LNG-432
LNG-800

Model
HRA-l 44

HRA·220
HRA-432
HRA, )
HRA, )

Low-noise preamps with
he li cal reso nato rs reo
d uce in te rm od and
cross-oand interference
in critical applications.
12dBgain.

Antenna
Oulput
,... . ,-115
,~ •.w;

~"'....,.....
_m'
-~eo-sa....-,.,
.~

~.~

436-0131
~.~

ca-oe
"'~

2lI-JO oJ:l--430
~ ~,

'5O-!><I oJ:l-ol36
6'Zi ....l!I

''''-'08 "3:-ol36 '

'Ad<! $20 lor 2M IfIIk'l

u ciler
Input Range
~

••
~

21_'0..
.~

~.,...- ,~-,...- ,~

'59
'49
S15

ForUHF,
Model XV4
KltS99
W ired $169

ForVHF,
Model XV2
KltS79
Wired $149
(Specify band)

UHF MODELS

Kit with Case
l e s s Case
WI""

VHF & UHF LINEAR AMPLIFIERS. Use with above.
Power levels ' rom 10 to 45 Watts. Several models,
kits from $78.

For sse. CW. ATV. FM,e(<::. Why pay Dog buc~s 'or a mul ti
rnodettg ' oreac:tl b&nd1Can belinlled wltn~ eon¥el1
erato< Iransc:eive 2Walla output ""f.1Wa n utl"
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John J. Meshna Jr., Inc.
P. Q Box62 19A1lertooSt E. Lynn,. Ma. 01~ Tel: (617) 59$2275

•

- t
Monitor Ch-.sis
w/Display Board

•

$50.00COMPUTER TERMINAL BUILDING BLOCK
This is a great beginn in g fo r a computer terminal. It is a brand new, Panasonic, 9 "
TTL input moni tor co m plete wi th its own self-c o nt ai ned , switchin g power su p pl y,
and a removeebte (fo ur screws) t riple ou tp ut po wer su pply . The who le assem bly
runs on 1 15 /2 3 0 V , S0 160 Hz. Now for some speci fics: 9 " green pho sphor, TTL
in put monitor, attached regulated 12 VOC , I .5 A power supply used e xclusive ly to
run the monitor and an attached triple output switch ing power supply with ou t pu ts
0(5 Vrx:: @3 .S A,+12 VDC (j 500 rna, and - 12 VDC @500ma. The assembly hat;
mounting feet and should be a snap to make a case for. Co m es wit h ho o k u p data.
New, factory boxed. We a re o ffering this to you 4 ways:

• COMPLETE SET· UP AS SHOWN, inclu d ing m onitor, low volt age su p ply a nd
tr iple output su pply. SP L·I I 6-38 , 14. Lbs., $5 0 .00 , 5 /$22 5 .00

• TRIPLE O UTPUT SUPPLY ONLY , SPL- ll 7 -38 , 3 Lbs. $1 5 .00

• 9 " MONITOR ONLY , (you su pp ly low voltage inp u t ) SPL-114 -38, III Lbs. $ 25 .00

• 9" MO NiTOR WI LOW VOLTAGE SUPPL Y ONLY, SPL·1 15·38 , 12 Lbs. $ 40 .00

We are now selling guar anteed worki ng. starlight scopes 'Iotlich
allow sight in almost total darkness. They are 50 named because
they incorporate a ligh t amplifi.::a lton tube which us. the ...ailable
star or moon ligh t to allow you to see . without being seen. The
scope has a spec tral response of 4,500 to 8,000 angstroms,
resolution of 50 linM/mm, viewi ng area of 25mm, l1andard
SOmm F 1.4 lens, opt ional teteoboto 135mm F2.B lens. c ross hair
reticle and optional carry ing c.e. A great tool for security and
natu ralist applications. Runs on 9VD C transistor radio be tterv.
DUll to the nature of this device and people only hwlng a one time
use for it, 'oY8 cannot eccept returns for refund, credit or el<change
on th is item. To our knowledge, this is the le.t expensive starlight
scope on the mar ket. Includes 90 day warranty .
STARLIGHT SCOPE SPL·130A·39 $1,200.00
Optional Tl6ephoto Lens, 135mm F2.e SPL·131A-39 $85.00
Option" Fitted Carrying C_ SPL·132A·39 $66.00

ATTENTION:
SECURITY PERSONNEL
NATURALISTS
HOBBYISTS

NEW SEE·IN.TllE·DARK EQUIPMENTl

5 " " HARD DRIVE CONTROLLER CARD
Finally, affordable, intelligent disc drive controllers are available at low, low surplus peices. The
OMTI 20C controller boards we offer are unused, late style, surplus from a now defunct sys tem
house, OMTI is a division of Scientific Micro Systems. The7e board; will handle up to (2) 5.14
inch Winchester type hard drives that utilize a standard 34 pm SASI mterface. Perfect for usmg
with the above Seagate 5T 506 drive, or o ther hard drives from 5 megabytes of st?rage on up.
The controllers have buffered slevrlseek modes, overlapped seeks. auto seek & vetJfy, ex tensive
fault detection. auto head & cylinder switching, full sector buffering, 256/512 bytes/sector, 33
or 18 sectors/ track (jumper selectable), programmable disc parameters and much more. The

1IiII'" board runs on +5 vdc & +12 vdc.. We supply users manual & pinout data. Guaranteed O. K..
Shpg. wt. 3 lb. OMTI 20 C $150.00 each 2/$275.00 Qty. pricing available.

HIGH POWER SURVEILLANCE JR SCOPE T his I nfr a-Red sco pe was designed specifical ly for lon g ra nge su rveillance
use. The built-in, to ta lly invisible, 50 watt halogen lamp IR source is
co up led wi t h a prem ium grade type 6 03 2 im age co nverter tu be, 265mm
f4.2 lens, an d 16 power mili tary spec., color corrected ey epiece make
th is an ideal un it for viewing o f clandestine activit ies or animals. The
sco pe is capable of detection at m ore th an 300 fee t , recognition at
300 feet and positive facial iden tif ication a t IS O feet . It run. on
12 VDC w h ic h makes it ideal for m obile use. It com es with . remove
a? le hand .grip wh ich allows fo r tripod m ountinll, 2 p ower cords fo r
cigarette lighter or battery t erminals . instruction.. and a 90 da)'
wa rranty. Listed below are acceuoriH which m ake this a ve ry
versatile inst ru m ent. The scope and accesso ries are n ew and gua ra n
teed functional. Net wt. 5 -1 '" Lbs.
IR Scop e part no . ELD Shpg. Wt. 7 Lbs. $ 73 5 .00 ea.

MALE "T" n.s CAMER A DAPTER for SL R came ras
Shpg. WI. 1 Lb. $129.00

MALE " C" to FEMA LE ' '1' ' ADAPTER for CCTV, requires use
of above male "T" fl .6 adapter. 5hpg. Wt. 1 Lb. 529.95

ACCESSORIES : :-::::-::::-:--,__::-_-,-,--,_-,-,-, _

12 VDC GE LL BATTER Y for above. Shpg. WI. 6 Lbs. $35.00

BIOCULAR EYEPIECE which can be used in place of thflUandard
eyepiece. This allows the scene being produCM by th e IR vie'0Y8r
10 be seen by the ope rator up to 4 ft. a......v. 2 Lb5. $89.95

Free 72 page eatalogul ..,il,bl. or ....d $1 .00 for 1st
ell5$ $enic:. to P. D. BOI( 62 E. Ly"", Ma. 01904.

Phone 16171 595-2275 to piKe your order by phone. [ • IZ
Me, VISA, or AmericlKI Express char91 c..-ds accepted." $ .~~ WS4
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PA·2' ,1

PR-2 COUNTER PREAMP

PS 10-8 Presealer__0<_

CT-90 9 DIGIT 600 MHz
COUNTER
T"" __..., 10< _ thOn t300 ...,u.... 3
_'_\1010 ,' ~ d'll'" • 11'I10 1M""".,..
• d,_ ""'d • 25rnV. t!>O "'ttl Iypocol ....._
"""'y ' '0 "'Hl time...... ' 0' WWV e.~b<.tooll
• , ppm occo'ocy
$ 1 4 9 9 5 ""fOd Incl"d". c .d.p'.,
CT-90 k,'-
av·1 0' pp", """n "m~~....
Bp·. lI""'d pack

PS-I DB 1 GHz PRESCALER
E._.... _ 01 .,.,... Pf-' """""" ' 0
• GHI · 2""Ve~ ' _by '000""
""""' . __ 1~.Vtypcall • IlNC
..........,'" I • I GI-1l on, 1 "'Hz ..... . "'_ ....--

CT-I25 9 DIGIT 1.2 GHz
COUNTER
5 16 9 9 5 ~,..
8P.'_

A t>eavy (lul Vand a ccurale teope 10' se....,<;e
as _ II as prOCluC!lon use. Fealutn Include
• • ,de ""'lUency band.,dth • opllmal sen
SIl'vlty .. e . t,emety bflg ht d,sp lsy .. d"layed
t"gg" "ng s wee p . ho ld 011 • ALl "'lOge, •
SI ng le s weep " TV s ync . 5)( magn, llcatlon
.. XY Or XYZ operal ,on • HFILF nOose
re duct ion
3500 Dual Trace Oscilloscope

$49995 ....,u_2~'9~• ••11I, __

IdNllor lteIOibenc:lI appl~llQnS. IIlOS
scope ....n dlspllry up 10 15 MHI Srgnals

'. ' InTemal baTtery pac:~ allOw$ up TO ~
hours operal,on on • slflQle Cllarge
Fealu'" inctude • tMJ,lHn baner)'

_ Clla'ger . 5)( horllonTal "'-Onlhcatloo
• • Il'lll'l br,ghlness CRT . "ooT pafMl'l

_ 1'8ce ,ota tOf • Inlemal ,echa/geabte

.... ~tle'y p.ack
: . ~ 2500 Portable Oscilloscope

• 4 4 995 ...."..,.. 2 "'91'1qu."', protIoo.

t9U~
, .. ,. I ,r.;

MINI-IOO FREQUENCY COUNTER
~"'u....nd c.paO<l '''.. of C<l'JN.n C"'"""O I",co •• mucn •
compacl • ",~h _0''''''' • _ cu".." d••,n • _, OCCu"'. '
,-","0 '0'0 bloln_"'II • boIld 0< IIOOp u'" • , MHz to~ MH,
""90 • dO\XM P'OIoel"" • 7 dIg" dosplOV

$9995 .ATTERY(;><AAGIOR " I(;AO",TTfRIU
....0 At; A(lAPTfR 'N(;WD!D

_____ $1•."
U .t$

35 MHz DUAL TRACE OSCILlOSCOPf

15 MHz DUAL TRACE PORTABLE DSaLlDSCOPE

,---- --mo_=

-===' ",. -=rrJf-.,: «n•• ... .., r .-",. , - II ~

--- .

All OSCILLOSCOPES INCLUDE 2 PRtlBES

CT· /O k"
sp·. nicod """I.

DM·100 DIGITAL MULTIMETER

CT·7D 1 DIGIT 525 MHz
COUNTER
Lot> _"y .,a_OIh'o...gh 1"""'_ f ..,...... .
3 h..,uooncy ""900 Meh .." n ll'O .mp • dUOl
>elec'ab'" g.'o"_ • 11'I" OC""" '''<l'''.".. .
OOmV. I!>O M Hl ' YPOCO) MM"""Y • ,,'de "'
q"....ey ,. nl!" • , Pl'm accu'acy

$ 11 995 ..I..d Includ.."c . ...p,.,

""_, q.....,y a, a _ylO' I'f'CO , ,,.
t"",," 'ne...... 2lI d'"......' ,angoo."" 5 I""",·
'K>M • 3'.. d'l'" ",nch LEO d,_ ' aulo
mat", _,mo p1OC........, . lulo....,'" POl'"' '
$1199 5 ••~~.-AC_plO,
OM_ loo k, t , ... '".M
MP_ I p.obe '~I ' _IS

PS-2 AUDIO MUlTIPUER
TlT81'$2 IO """,,y '''' _..-....... audo<>
'-'- II .,.',,, munopl_ Up In I..
--.cy . - "" 1'1.__•
~by10", '00 ' gO' Hz__ "_...._~
$499 5 -

Su s_
A ""pet " .. ompl,-
r.... ",n ",~ ..,II pIC" "0 0
p," d'''P ol'~ '....,' G'..,
ro, mon"ollng b.~y·.

room Ofa.gene,.. Pu'
POOO .mpI,f,.. fUll 1W
"liS o...IPu' ",noon fi 10
'5 "",,", ..--... onm-'"~ ..I.8N-t

u •

RAMSEY 0-4100
COMPACT
DIGITAL
MULTITESTER

s-- u
Producn upwo'd ."" """'II""~".i' clo. ,ocle".t1c 0' • pol,c.
,,,,,n.• W.....k . ud,oOUlpul, fU nS
on 3·'~ yo l.., us•• 3· 'S onm_k.,
Cofn<>leIe k,f. $>.1 -3 $2.01

Power Supply Kil
eo.....- ,......~...""'__""""'"~__e10 ,e_
.. 202 ·.01' .."'"E~
_ _, lIOO"-"" -_ LOO*_...-..
_6~lal """ '60 •
20 VCT eo.- ",,PS--3Ll

L"" Imn>, ' "..g'." .1I.",_gol
I.. ..~'ch . 1I..n...I,
lIu__ 2jumboLEOsLIM,,,, flO'"" ""<IgeO,
byllqll" ... ,nlng
pO.... IoghIo,an"",",,'
~"" .... 3 '0 ,~.."..
~''',Ill-·Iu.

---."."... ... ,. .,-- -- __ dO" _ ...'''''_... ...___..,._ •• ..,., Jr.

,~,

_ .... )-12VdC' _out.' KH.l VOO" .... cPO
"'""" _00cIll0I0< ~.. UIIS~I- _--_.. """ I _ -...

.,., on ...no.. pc
_d Feot_ -.
!>OOO ttl .dl.....bl.
___ 2CI""" pol. -.__•
_. 567 rc 1JooIul .... _

I..... bUnl delee".... FSK Olec.......,"" __
__ "- ~IO'2_

~ k", TO-I aIlS

Compact , iled relIab ilIty and ac cu , acy
Th " LCD dlgila l mu ltuester easily f'" ln
you , poc ket, you can take II an ywne'"
!t lea tu' es lull ove,load proTeclton • 3',"
d"ll"l LCD ,ead ouI • ,ecessed Input
tach . ..fe ty probes .. e-cee CheC k
tuncllOll .. 2'OClO hours battery hIe

$ 2 2 9 5 =:::- '::-:. ~

M;r.d 8 1...1.... Kil

ColorO<g.....
see musIC come
alo",,1 3 d ille ,em
hgnts fl ICker . ,th
mUSIC. One lIght
eac h lor, h igh,
ml d- , a n g e and
low, Each indi
..du all y ad just ·
able a nd d,ives up
10 300 W. runs on
IIOVAC

Complete kll.
ML· l..~

"n ,nle'''hng • ,'_ ...... __•
poe•• up ..........."" """_""""'0 "~h' ,,,. _'".
""'nd 'h. b<'1IMe< '''' .oghl
Inc'udfl m,_•. """"010 "" '0)XIW __ "O-:

Com_ _" WL·I

••

PrO<!...,.. LOll 0 .a, ...."..'fIll .r>d
o"oot,,,,, II"t""9 S""" Itk. """n~

Call SUPP" uo 10 '5 "'0'" 01
obI!o.i<oJnudoo ~""""e.-'5voc

u. t-===;=.e=.=---'=--lM8 · I/I"

NEW RAMSEY
1200 YOM
MULTITESTER

MINI KITS-EASY TO ASSEMBLE. FUN TO USE
BEGINNERS & PROS WilL HAVE A GREAT

TIME WITH THESE KITS

Save '30 on the
RAMSEY 20MHz
Dual Trace
Oscilloscope
Unsu rpassed qua illy at a n
unbe ata ble pflce, Ihe
Ramsey osc,lIoscope cern
pa,es to Ol he rs cosl 'ng
nund 'ed' mOte . Fealu' es": ~..:~==~'__ . Include a c omponenl test·

.: Ing crrcurr 1o , ' ,,",SIOf.
c.pac:IIO<. dlg,tal Clfcull 8nd dIOde tesllng • TV video 'ync 1,lle , • WIde band
. "'" , & h'll" senSltlvlly • Inlemal g,aTlcute .. 1'''''1panel t, ace rotator . Z 801'
• h'Oh senS<lIYlly • .y mode .. ,egulated powe< auWly • bullHn .... lIbralor •
'OC~SOl.dt"9ge"ng $ ...... -.,__
Was ' 399.95 NOW ONLY 3699 5 _" ,e "

C hac k tranSlslOrs. dio<te. and LEOs
...rl h this profe ss ional qua l,tv mete ,
Othe r leatu re s ,nc lud e , dllC,bet scale '
20K 1/011 me le'ing SVSlem • )',,- mlf
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meaau ..ng ' anges • sa fe ly P'obes •
Il'!lh Impact plast IC ........

51995~~ .
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EW PRODUCTS

Selectone CO,po'ation has ,edasiOned
their ll'I(ld<ll ST·t30 Olgitona CTCSS en·
code, to include a slx·position DIP swilch
fo, tone programmino. The new model P'~
veee 37 CTCSS I,equenc ies between 61
Hz and 250,3 Hz. The uni t ope,ates on !>,!>
V de and d'awsless than 2 rnA. Theootpu t
level Is adiustaDlf! to a maximum 01 1 V
nns. ThfI 5T·130 i$ compatiblll ...ith all
slandard CTCSS systems. including Prj.

vate Una'" and CfIanllfll G....'d'~.

CTCSS ENCODER ADDS
DIP·SWITCH PROGRAMMING

CES BEAMCAlC
SOFTWARE TOOLBOX

Communicati-ons Electronics Spac,al·
iS IS. Inc .. has announced the CES
BeamCa.lc SoIt....re ToolbOx IOf I tle Com-
modOfe 50( and Apple II computefs. Tile
softwa,e calCulates beam he~ings f,om
tile ope,alOf's localion to .ny tocalron ,n
the world. Also displ.yed a,a the lati tude
and longitude 01 the selected location. the
distance in statute and naulleal milas. tha
l ime dille,e nce I,om UTC. the OX zona
number, postal ' ates. tne numbe' of IRes
requi,ed fo , a pos tal ,eply. and OSL bu·
,eau Info ,mation.

Olhe, p'og,ams in the Toolbox handle
li ne-of·si ghl carcutancns, sata lii te t,ack·
ing, moon t'ack ing. and solar·pIlenomena
pred ic tions,

Fo' more info,mat ion. call 0' w,il e CES.
Inc" 8Q3C South Orlando A.enue, Winter
Pllrk FL 32789; (BOON27·995tl.

rea, p.a~s are Silk -$f;.-..ed. and ttle Clf·
cull bOa'd is $Olde,·masked I lbe.glllSs
with a sc'eened eomponent O¥8f\ay,

For more inlormalion about Itle Au.
I.alis I. contact Dick Smit" ElectrofllCS.
PO 80x 8C27. Ref1... tXX/ City CA fH053,

DSE SATELLITE
RECEIVER KIT

Tha AustraliS I satellite 'eceive' ki t Is
no... . vallable I rom Cick Smi th Elect ron
Ics. Tha kIt has been d<lsigned to make
const'uction and alignment as simple as
POSSiblll-onty a standa.d muttUTl&tel and
• Sig...1sou'ca al& .equired. The I,ont and

The Super Modem 1200, . vaitable hom
Everett/Ch. , lea Mar!o;et ,ng, la a 300i12Ol).
lleud modem designed 10' usa with RS
232C·com patlb la compute.. an d l e,mi_
nala, It Is func tionally equiv alent to the
Hayes modem. and usea both 8ell 103 and
21 2A standa,d tones, Other features in·
clude au todlal, ,edla l. touchtone' ~ 0'
pulse di. llng, and l ull- 0' ha ll-<iuple> cp
"" allon ,

Fo, complete de ta lla, contact Everelt!
Ch.rles Marh llng SarviCflS, Inc.. 6701
Cherry A.an" a, Font.n. CA 92335: (BOO}

443-1860.

A -.I"b<a~ lrom Antique Electroflic Supply.

c."" T.etI. Inc; hllS introduced ttle
cnl;-a c,;mplng kit. Tile kit includes •
crlmpir>g tool and an assortmenl of insu
lated t8lminations. T.... enmping tool will
h.ndlll inaul.ted or unlnSIJlaled 18Im,naI5.
will cut sm.1I botts and wlre$ up to to
NNQ. and w;'1 stlip tile inaulation f,om
wi, " bet_n 10 and 22 NNQ,

For compl"e inlo,mation. contect
Dav" T.ell, Inc., 2-<15 a.m. PI. CfI. Fai,
La...n NJ 07,flO: (2O/~79&1720,

DAVlE TECH
CRIMPING KIT

EVERETT/CHARLES
SUPER MODEM 1200

For more !Sat., tS. contacl MFJ Ente,·
pr/ses. Inc., Inl LouintiM Roell. Starh,/M
WS .N1S9: (8()(Jf-647·1800.

MFJ VIDEO TlTlER

malic dialing through a ,epeater's auto
patch. A lMey keyboard provides access
'0 32 IUl'\Ct looa .

For complete in 'orma tion abou t tn.. ST
201. c""tact Encomm. Inc.• 1506 Gap,ta l
A...""". Plano T)( 75074.

•

MFJ Ente,pri ses has announced their
Vld80 Et!ec ts Title' (VET)• • compute,
based stand-alone uner lor protess ional
and home-video use.

ThfI VET allows the supenrnpcsttron ot
30 p.g",s of colo, trues ever a carner. im·
. ge, 0' litles may be added over exis ting
video lootage during edillng. Each page
ooids eight lines 01 sixtoon upper- and
lower<:ase leUers, Each cha,acte' may be
0.... 01 15 colors. Title pages a'e ' et.lned
in rTl8fT\Of)' when the VET is tu,ned 011 0'
unplugged.

TEC·200 IMAGE FilM
TEC-200'"i~ t i lm. produced in West

Gemlan~ and sold in the US b~ the Mead
owlake Co<pofation. is part 01 a new s)'&
tem to' e,uting printed-ci,cuit etching
pall...,.". TEC-200 film is placed in a sta,.,..
d.'d pOOtocopy machine. A PCB paneln
f,om a magazine Of book is t'ansferred to
tna TEC-200. and than the pattern i, trans
lerred to a coppar boa,d b~ using. hot
i,on. AIte' the liim is removed, the bollrd
ma~ be etched W;HI any common etching
.genl. The ,esist is then removed with a
standa' d solveflt.

1'0, detailed Info,matlon abou t TEC-2OO
Image him, contact MfMdowlake Corpor• .
Oon. 25 Bianch.rd Drive. Northport N Y
11768, (5 16~ 757-3385.

ONE·TUBE RADIO KIT
A roew OI'I&-tube radio ki l is Il'iaitable

trom Antoque Elect'onic Supply, The kil
comes eomplele wilt.. all of the parts nee
euary to make a work ir>g .adio, inc:tud"'O
a tulle and a mounting boa,d. Baltefi<!$

and headphones lIlll optional. The kil peo
'rides tile .adio expefimente< Of antiqUfH.
dio btlll the oppoIIunily to learn earty
'-t'onic construction techniques.

A 2l).paQe catalog 01 tubes. parts. and
books (IncludIng intorma tion about the
kit). is available I,om Antiq"" Elec troflic
Stippl~. 68B west Fit$t St,"t. Tem~ AZ
85281: (602J-894.9503.

, .

Encomm. Inc.• ha• • nnounced" new loll
d iliOn 10 the s.,ntK line o f~ '.
die>$. The SY.201 CO¥ef'3 142-1~9i5 MHz
with lin oulP'l1 power o ' 5 Well •. 1_
seven4ig it .ulQCII. 1memor," . lIow ecte-

SANTEe 5T·201

Tile S,nl.e ST-tOT, u.lI.bl. 'rom Ell '
c:omm, I"C.

ARCSOFT PUBLISHES
SATELLITE HANDBOOK

Tn" 7986 Spice S . ,.llil. H. ndboo.
I,om AResall Publlshe, . d"'ell, S.612
payloads, plallotmS, roc_.t s. and p_
ot debrls ;1l ortJll . fOUnd tile Ea"", moon,
.nd SUIl.

Data " om NASA. NORAD, " ,'\(, llle
Smithsonia" ObswYatory a'. ine luded In
this pap8ft)aCk tIOOic . Ollje(:I, are ~aled

w;\1'1 their internation.. number. poptl la.

~me. launch date, and coon tIY 01 or,g,n.
Q<b;'al pal_t... ,ncludIng pe<1od. il'le l ~

na.tion• • pogee. pefogM. and NASA ' acIlO
frequency are 8hown for each entry,

Comple1e detail. about lroe H.tId_
..re .....!~ '.om ARCMJII Publishers. PO
80~ 132""". Woodsboro "'0 211lM.

•

I~
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MicrowrJ_fI U odul rJs ' MM Tl44128R 2m IfrJfls tleffrJr.

•

..

Dc power requ irement s ars 13.8 V ee rJI
6 Amps. The ate range is 20 dB. The rece«.
er'a no ise figu re ia 2 dB or better wit h a
tnird-ordrJr Intercept point of 111 dBm.

For more information, pielSe con'act
Tne PX Snack, 52 StOfla wyck Orl."., Be/lll
MN d NJ 08!i()2; (201H114«JIJ.

-~,-

cha raclerist lcs and immunity to cron
modulation.

The Iransm it ccrwerte- pr"", ides an cot
pU l o t 25 Walls and incorporates an alc
Clr<:uit 10 ensure a cl ean algnal, A _isual
Indication of relative power OUlpu' I' given
by an LED bar1lraph display,

- ' ~ .

•

DELTA·ZUlU
IC·2AT CASE

Crowley Manul act ur ing hn jlllroduced
tile Delta·ZullJ soft-vinyl case designed to
lit Ihe 1C-2AT/JATI. AT ",,"in of hand-hllld
'adlo$.. A clea' pl aatic window givea ee
CIIN 10 tile keypad. arod a zip(>el'ed Iliol1ery

door allows IIIe 1Jset' to change tile Iliolllll)'

pack wlt llOul f1tITIC)¥ing tbe cese. There are
openinga on 1!Ie lop arod back 01 t!le cne
fo' CO"lIols al'ld pluga. The o.Ua·Zulu
case is available in e;lher black or bur·
gurody arod can be used with or wilnout a
bell clip.

For more inlormatiOn, eonta<; t Crow~y
U a" u/llc l u r i " fI Compllny, 95 F.derlll
SrTH', Lynn MA O/90S.

MICROWAVE MODULES
2M GaAs FET MUlTIMODE

Mi crow,," Modu les of U _Qrpool, En·
gland, has I nnounced the MMT144/28R
ecne-etete mull imode transve ner. Th e
MMT144128R can bII used w ith any 28-30
MH z t rlnacel _er ha _in g a low· l evel
(.2S-300-mW) power ou tput.

The receive section Includes a lIOiS<!
matched NEC GaAsFET preampli fie, al'ld
I h igh·le_el double-balanced ml xe., pro
vidi"g excelle"t atrong·sig"al·h lndllng

Crowl"y Mrln lJfac l lJrlng 's Dalta -ZIJ /IJ H T
casa.

F'or more Inlormation, please contac t
S"'ecro"" Corpora llo", 28301 IndlJstri,,1
BIwJ" Suir" t; Hllywllrd CA 945015.

TTY LOOP

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Happy New Year. 01'111 a l'ld all' I 00 l'Iope
that this yea, will bring each and e_ery one
01 you e""rythlng that your nearts desire'
FO/ m any of you, Ihal wish has been a pro
gram to put you. pe,sonal computer onto
ATTY, and I hope that l his co iumn has
hel ped more th an a lew ot you fu ltill that
wiSh.

Now wi ' h that sa id and wflh a bit of a
lump In my lhroal, let me Quickly apolo
gize to tl'lose of you whom I am about to
upset By means 01an allusloolasl lTlorllh,
I hinted Ihlt a pal1iCularly delicious com
put'" would be the sub;ect o t this mon,n',
softwa,e 'eYiew. Unfortunately. I am slill
waItIng lor at least one tflSPOflselo an in
Quiry I sent out. So. ra ther than jusl spin
my w'-lt. let me tell IIlOSII of you who
hil"'!! managed '0 8PPfOl)f1ate or acquire a
big blue bo~ 118 M PC O' compatlblej
..nat's in lhe ATTY Cilnn for you.

A couple 01 yelII ago, ....hen an ow"",,
of an IBM'lly!ec comput", wrole me for
ATTY in 'OflTl.IIIIOfI, aH I had to say w..a
·"tough luck," but now, ....ith 1!Ie prolltllfa
lion 01 theM machines in tile harods of
hama. alilhia has cnanged.

A <ath", typlCill lOOking sl atiOn ia an
IBM PC with 1281\, of RAM, Sflfial commu·
nication. card, RS-232·t o·TTL drl_ers
based on a t489-1488chip pair, and all this
leed ing a Flesher TU·ll0 ietertacec to l he
ham .Ig.

Sotlwllfe in use at th is station is a pro
gram ad_elli sed by Bob Johnson AA4L,
11305 Rums Hill , Raieigh NC 21614, wh ich
is apparently a_sllable tor a lormalled
disk and a tew oolll~. It i, rumored to bII
ava ilab l e as well o n several bulletin
boa'ds, uaually Cill1ed "TTY22."

The program pl"O"ideS 00., 1&-, and 100
wpm Murray (Baudoll Ifansmisslon. se...
eral diak menagel, and can key Ihe tran,..
mill'" via RS-232 aignals and the 1489-

1488 P'<ir. 1lIe di,play is fIOt aphl·ac.-.;
reeti... and Iransmi. data Irft inle<apaced
HowII'\'ef. Ihllre IS a tluHer 10 type ahead
for Iransmit ....hile receiving.

One 01 the hams using Ihis program
tells me that he has added a atorage slot
f or Ihe call sign 0 ' t he curren t slallon
being work ed, tunctlon key s 10 swilch
speeds, di sk .acO/dlng ot callslgns alter a
aso with du plicate checking, d isk n-ee
sage Interrup t. and "severer ctnee things."
In add itloo, he ellminaled some 01 th s
-cumbereoeie'' lealures, li ke a slan·up
logo, speed·selecl menu, and such, JuSl
SllOws you what can be done with some of
the user·supplled soltware traded and
modilled on "the boards,"

AlIOthef o f you tells me that his IBM PC
interlaces to hi' rig through a Cpo ' and
usn the Hamcom program. ltefSion 3A,
l fOfTl Emile F. Allloe, Jr. NESS, of Metai r~

L A . I am 10 Id thaI I h i s p,og,am
encompasses Murray, ASCII , ..rod CW, ...
...-efl as COde pracliCe, S;oYing lUIta 10 disk,
prinling oul 10 IIIe printer, arod slorill/fl 0 '
··U nned"· messages are also suppotled.
SOurodl li ke aflOlhef inleresllng prog.am.
allhOugn I have flO Idea ..s to tile cost.

AtIOthef program In use is byGlenn Wei
man KF 4NB, 3301 Pastem CI., Le~inglon
I\,Y 40513, and Is dislribul ed as " f re ,,·
w" re" In the liter"ture, wIl ich I have_
an " batract 01, the aut l>ot says 10 snare
the program wit h o l hers ....ho a,e in t"'·
ested In ATTY, b-u l IIOt to sell or bart<l. the
p'ogram. When the program is passed
along, only the unmodlt ied _e'sion, a ion\!
with the guidelines, should be inc luded. A
sell·addressed stamped en_elope to Ihe
author will get you lhe teteet update, and
any and all contributions wi ll be accept ed.

The prog ram ,equ ires an IBM PC or
compatible, with et ieast one lI rl_<l and
125K of RAM, an lISynchrollOus communi·
cilions Idapter, lrod DOS versioo 1.1 or
llIIll"', II would appeal that Ihe p<ooram
....i11 funcl lon on a PCj. wilh some limita·
l ions.

Dlaplay Is In eilhe' mo"ochrome O'
COlor , wllh 110,,25 arod .-0,,25 charact'"
modes aVlilabie. The apli loSeteen haa ..
caw. <latl on lop. arod tran$l'l'\it on bollom,
arod run-time information (including cu'·
rent dale and time erod Ill lpHd lime since
the Laat 10) i, in t".., cenl« of the k'-'.
Meanwhile, tile botlom of tl'lll S<:teen eee
"in' ""or codes, information messages.
and func tion·b y inlormatiOn.

II eYen maintains tile old CR-CR·lF.
LTAS end-ol·tinfl seQuencfl 'flQul'fld by
manual telepnntersl

Beud .atea lIQui _alenl to MUffay eo, 61.
lS, and l Oll words per minute are sup
POl1ed, as well as ASC II baud ,ate' 01 tOO,
110, 300, 1200, and more! Then!!' . e_en I
41\, bu fter lo r you 10 fill Irom the keyboard
wh ile receiving,

All thi s In a program that apparentl y Is
a_allable 10. the esk ing , tor wh ich Ihe au
t l'lOr only asks you to send him what you
think il'a wol1h. Sounds good l

Now. aa to Ihe hardware ilself, a tew o f
you ha.. lound illess than pe<1ec t tor am·
ateu' use. One ot you tells me Ihat r1 In trl$
$l'l«k gell lrl$ PC exci ted. Tnal was cured
by grounding 1!Ie keyboa' d, monItor, and
CPU cablnel 10 a si ~·toot "found .od
dfloten 11'110 II'Ie basement lloOf. AfIOl lIef of
you muSl be haYing similar Ilf(lblemt., In
Ihal t-., is $0 mucn r1 in tM al'laCk, tnat

ATTY outpu t musl be IIml led 10 len Wans
or so. or lllse. . .

M y I hank s this month to Bo Batfy
W4-GHV of Las Crucea NM, ElliOI Hami~

Ion WA9JIQ of Arlinglon Heigrus IL, An
son R. Hroo, M.D_K4 EI\, of Virginia Beach
VA. and our old friend f,om tile 68.. camp.
Clay Abfams K6AE P, of Sin Jose CA, lor
their milny contritlullonl rega<ding lheir
experiences with Ihll PC.

OIh'" macnines hav<l fIOl been so lucky.
howe....., and I Slill am at a loss for OUt

friendS running trle Osborne 1. Is anyone
OUI thllfe .unning an Osborne ' on ATTY?
Th is column has se_eral de_oted_but
trustr8te-d-reade.s who would I"",e to put
Ihei. allach"s On RTTY bu l lack the ecu
ware. Any knowledgeab le fo iks out there?
Let me know. Than ks,

Dilio On Ihe Timex/Sinclair. It seems
th at a lot at fo lks picked one o t these little
compul ers up lor a song or go' one as a
premium wilh t hiS Of Ihat electroniC lor
nonelectronic) purchllSe and now lOOk
....Istlulty al the keyboard and dlaplay and
wonder. Well , so do I. I h....eceivl!ld
question., tlul few anSW"'I. It al'lyQnfl II
rvnnlng one 01 these woncs.r1; on RTTY.
drop me iIline, OK?

Okay. tolks, listen up-now I·... got iI
problem. A few monthl ago. I menlion«l
Inal Bill Davidson KW4J is ulllng a partoc·
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ul ar RnY program on hll TI.99J~A I need
10contact you, Bill, and <:an't lind your ad,
dress anywhele. So, II Bill I. reading this
mOllth's column, or IOmlKlne Is readIng It
who knows Bill and can get HIli to hll at,
tentlon, I wou ld appretlat. a IIUl. not. in
th. mall or yla Compu$arv•. Thankl.

Raeeiyad a nola l rom Robert Ho lland ,
M.D.. Ph,D. K7PCJ who II haYIng soma
I roub l. finding ll>e )(R.22OllIun<: lion ""....
e<alor used In ttle Ilmple AFSK ""nera tor
detailad tier. a I.w monlhs bKk. W.II ,
wIIarl I wrot. Ihat column II>e chip wal
hangin.g promine-ntly on ttle wall et my l0
cal Radio Shack. Unlortunal.ly, il has
been dropped I.om lhel. latast catalog. II
il SIiII quit. available. how_, from a u·
I'iaty o. $OI,IreeI. James ElectronlCa I....
cl~ II in lhelr bliller~kad wall d,,..
play ayailabla lrom a ~mber ollof;al out
Iall, as doH Oigl.Key and a number 01

ctner parta IUpp'l.rl. Look around at
some 01 \'OUr Iof;al alactron",s 110m and
you may be ..,rpnMd

Ron Vickery , ona 01 our r.adara lrom El
lenboro NC, ...'(1/81 a lew, al ha pull It.
Mbaslc quesloona.MHe has acqulrad an okI
AIl ItId R-l00gene<akOYtIfage .ae'" and
woneser-s il ha can use It on RTTY. All. AI
IItId Radio-tllat sur. brlngs bKk memo
rias. Back In my Novica days w. used 10
pick our parts lrom thick newsprint cal.

log. PfodUCad lly AIlItId . Lalayene. and
_al ot~. Now. but a memory. OIl

well , back 10 tbe question. Ron says l hal
the receiver has a beat-frequancy oscine
tor (bfol and impli es th at il receives sid.
band as well , But. he keeps seeing where
th. ads push digital dia ls snd such lor rnu
eee buckolas.

Ron . II t l>e .acelver raceive••idebllnd it
should wone line on RTTY. Receiving t ile
IWO mode. requires ml>Ch Ihe sarna tach·
nique, and dri ft Iha' would render a RTTY
Signal unrec.ivable woo ld render a .Ide
bllnd .ignal unintelligible. wtla t you will
nead i. any 01 lhe " intarlac. " boxes tllat
.... used 10 call terminal unils. or lUs. also
known a' demodulaton.. Thl. box takas
tha audio, lapped from tile earpl1Onoe jack
or lpeaker, and convert. II inlo ttle Qn-<)ll
ot plus--m;IIlJ, WlIlaoes of a TTY loop or

RS-232 compule< Interl"""".
Yoo said Ihal you have a CoCo (TRS--110

CoIot Comput.." and lhat will be a !lne
compute< to get onlO RnY with. We will
ba cove<ing soma 01 tile ayailable SOli·

ware in tM vetY near luture righl here. so
lIay luned.

Ovl 1M ai. wil h AMTOR, laITy HawO!'$
KA4QZQ 01 Venice FL i. looking lor tfle
beslliltenng bet ...een ttle racei_ and his
AMTOf'I uni\. Well. Larry, I guess tile key
WOl'd I. ' ·acl ive." Ttlose little op amps and
chips haY. p••Uy mUCh replaced the
boards 01 donuts that we used 10 IIave in

1M days 01 8!l-mH l otoidal coils. I ha..
..., a number of aclive-filtering schemes.

and I don't have any CUlren t informalion

as to wh iCh la th. "be.\." and why. Will Iry
10 print whal I can, l hough , as your co

horts let me know whal they are Ulinll.
(Hlnl, lIin!.)

Gelling k id l in to amateur radio has al
ways seemed li ke a oood Ihing to do, and
Dayld P1Iterson In Osseo. Wlscon.in. il
dolng !U$1 tlla t by Incorporating amal eur
" dlo In 'o h i, Il lgll ·school communlca·
tiona clan at Oaseo· Faircrolld H i g ll
ScIlOOl. I do wilh you the beat of luck. and

hope Ihal Iha malenal f serlt you at your
requesl will be a _p.

Whil. 11 11n'l e_acUy RTTY. I ha..........
been bound by tha t be fore, so lei me tack
Ia a QuesllOn senl In tIy Guy Rous.ael, M.D.,
01 Uncoln, MaIne. Guy ;s intereslad In tile

WEFAX progr a progr designed 10
deCOde weal and 01 facSimHe I.an,..
missions and display lhem on tne screen
of a CoCo. Specilocally, hoe would like to
find a~ 01 the progr..... lot the C0m
modore &01 compul... W.lI, torry, Guy, but
....nan f pul that questIOn to Marty eeee.
man. M,D., ona of tile sou'ces of the pr0

gram, Ile loki me thaI lhoe program ju.t
cannot be adaptad 10 ttle C&oI. Problems
Include Ille leas powerful CPU in ttle C-&oI,
as well as otl'la< .estrictlOns in hard...are.

WIth hard...are Pflcas 'alling. ""'y not bite
tile bullel and switch over? I thi.. you wi ll

be surpnMd at the power cr tee 6809 CPU,
which can ....... ""n a sopIlisticatad Sya--

l em like the UNIX-li ke 05-9 and .1111 be
friendly enough to play games.

We ll, I asked aboul a "sllac k 01 Ihe
month" photo, and he,e is l he I lrst one,
This is the RTTY corner 01 C. A. Wal",
house W~INM. H. has a number of Tele
type - Mod. 1 32 and 33 machines Ind
agrees wil h me Ihal there ia no sl>Ch Ihlllg
as a ..standard" call conlrol unit It looh

Iik. qvtte a setup: one only wonders wl'lal
t l>e XYL says when all the macnines are
chatlering away! ThankS for Ihe pIlolo,
and I look lorward to receiving 01her'S.

As always. I enjoy .11 your cornmants

and QuesllOns. ""'ich ha.. t>een coming In
bolh y;a mail and CompuServ<l. I'm Irying
to keep up with tile responeee. and I think
ee stack on my desk is smaller than_,

Of course. eleclronlC mall is normally a ....
. wered on ttle sarna day. so send II to
75036.2501 on CompuServe. and I'll see
""'al I can do. Yes. tile reprint list i' still
ayailable tor a ~f-.ddresMCI. slampad
envelope. It grows every now and lhen. to
II you think you might be missing -....
Ihing. I worn be upset if you aSk fot a....
Olher. Jusl drop me a line, Wltl'l an SASE
10 the above address

Mote ned month on I "ariety o. top;ea.
With tile lpecl""m ranging from grea...
bllt'l9lltfS '0 compulers to WEFAX. f guesa
you never know wIllIt mighl lum up in
" RTTY l.oo(l.M

BOVE AND BEYOND

PholO A. 1M ARR sequern:t'f. The rwe> RCA ,.cke br"''J /n lite PIT ",.. .Itd kay'he b in
lor tl>e amplit..,. Addilional c losurr!s are ayaltablf1lt'1rough rhe lerminal strip

~-MHz microwa.. module. The noise
figure of said modu!a Is about 1.7 dB. I
also use an array ot lour F9FT 21-elernenl

yagis 00 an H·hame 10 Yield aboul 20 dB
or so over an isotropic dipole.

The trans..rter and antennas are ece
nected by abouf 70 feel of Prodelin 112"
Spiroline cable, which has about 1.5 dB 01
loss per 100' run . My loss then calcu lates

10 at>out 1 dB, meaning Ihal I would have

10 ove'come about 2.7 dB of noise and
loss to compensate. If I want ed to bring a
slgnal lhal was "in the noise" up to at>out
51, I would need a lolal of 9 dB o f gain

Another 6 dB would raise it to 52, so the

lOlal gain o f til e preamp would neve to be
about 16 dB {assuming _ , dB tor l he

noise generaled by Ihe preampl ifier). The
Advanced Rece iver Research 432 VDG
seemed like jusl the tiling. as It claimed 16
dB 01 gain wil h a.5 dB noise l igura.

Initially, I Iried l wo Dow·Key re lays to
put the preamp in the line On rec.i.., and
take il ou t on transmit. The relays ware
SPOT Iypes, and a fOOl switch in l hs Ihac~

ope,aled them along with th-e tran.verter
standby SWItch and amphlier blat control

When 26 vollS wat sanl up Ihe tow"" I tle
ralays energized and tile Pfeamp was by·
passed. This woriced line lor about one
day be lore Mufphy 110110 it. Apparently, a
spi~e gol in to Ille GaAsFET and blew iI to

pieces, 'ot I hadn't sufhclently PfOlecled
against spikes by u.lng bypass capaclton.

and diodes across tile relay coil$.. SCORE:
Murphy I. KT2B 0.

No problam. I connected a IN..cJ04 ree
t,f....- and bypass capacilor across aacll r.
lay contacl and. after reoa"'''ll 1M blown
deyice, ,.in.talled Ihe pr.amp on tile
tower. So lar, so good . Thi. particula.
laSflup lasl ed almost a _ belore Mur

p"y diSC<Wefed Ille rt·sensed keyIng line in
my MMT .321285 "ansver'er. Wh ile
defTw)"Slrat",o 1M .tatiOn to a tnand . the
mic.ophone gilln was lnadwt<fently set
too nigfl, and fM T5-I3O k"'f'ad. drMng tile
Ira""",,"e< sufficientty SO Iha' Itle Mirage
DI010N amplilier I was U"ng 1"e<J a bOlt
01 about 50 Walts up the faedline fO the
inpu l 01 tna preamp. Ka!>oom' SCORE:
Mufphy 2. KT28 O.

long hours 01 research and Il'IOugI'It

<ea<ty made up 3 dB 01 d'ff......nee fighl
Ihere 0\<8f tfMt pre-viou. sefup, And you
also deCide to change to Belden 9'913
coaxial cable, which giYfl, you only 1.5 de

cttose.
Now you ha.. 10 ove<come a tctet 01 4,5

dB inlleld 01 6-8 dB using Ihe previous
setup {and thaI assumel the plevious
selup used a preamp ...ith noise flgme 01
2 dBI, If yoor pr.amp has a ClaImed gain

figur. 01 15 ae. that means that Ihe net
gaIn al Ihe rae..ver h ont-end stage {after
overcoming ! ronl -end nolSll) Is 10.5 dB,
which il almoSI a IWO·S·unil increase!
Now the sig nal lhat was in the noile is
clearly readab le. QUite a difference from

balorel
Of course, you can ma~e additional im·

provements by going 10 lower·loss tr ans·
miss ion lines and bigller ant.nna arrays.
The p,oblem II that there will a lways be
another signal "Just In Ihe noise" 10 eon
lound and frustrate you. Ah, tne problems
of til. UHF aUlclonado.

To get back to the slory, I deCided Ihal a
mast-mountad preamp waslu.t Ihe ticket.
Mu' p"y was stand,ng behind rna at the
licket window, looking OV8f my lhouldef.

Was I in lor il'

By way 01 SII" ,ng Ihe scene. I usea Ken·
wOOdT~ al 28 MHz as my 1·1 lor a

-

3 dB stronger wIIarllt arrives lu.t by over·
coming reeeuee loss. Assume you feel
lhal a signal musl be al leasl 51 for you 10
be able 10 copy il clearly, Tllen your
preamp must be able 10 supply at reaet ra
dB o t ga in: 3 dB to overcome you' receiv
er's noise fi gure. 3 dB 10 overcome lhe
leedlln. lOSS, and 6 dB 10 raise I he lignal
from noise Ih,eshold 10 aboul 5 1 copy,

Th is pres uppose s that your preamp

generates no noise_ which Is no t tne
case. It, too. wi ll genelale a certain
amount of noise. and Ihis noise will have
10 be added to the overall calculalions.
Now let's get a bit more up-to-date and f.
vise those tigures 10 ta ke into account the
lalesl developmenls in receiver fronl·end
deSign. Iransmission lines, and preampll.
tiers.

Now your ~·MHz receiver has a noise
ligure 01 2 dB. using Ihe lalesl in mic.o
wave bipolar transisl ors. And you've spenl

a lew bucks on a GaAsFET preamp wilh a
cla,med .-.o;se ligu<e of 1 dB. You've al·

Peter H. Putman KT2B
84 Burnham Road
Morris Plains NJ 07950

Be!ore I go On WIth IhiS monlh's cor
umn, let me say tnet wh ile I do consider
myself a bil more proficient on VHFIUHF
th an the average ham, being an "expert"

of sorls doesn' l prolecl one h om our de ar
friend Mr. Murpll y when ne decides to play
havoc wllh a stallon, Let's now consider a
case in po int The use (and miluae) 01
mast·mounted preamplifiers,

Why use a mast·mounlad preamp er a ll?

(Why, indeed, I've baen asking myself . as
you'll soon seel) Thera ar. a few reasons,
bul Ihe Ofimary ,eason is to provld. suffi.
cienl preampliflcalion 01 weak lignals to
OYe";ome Iransmlssion·lin. los.....

Let's assume you are lrying 10 won.
weak .Ignal. on.32 MHz. ASlurna for l ha
momenl that you. raceiver Iront end has a
noise Ilgure 013 dB. Asaurna liso lIlat you
are using a .un 01 821~ Belden coax and
ha.. feeclilne 10lses 01 3 dB. II you ...ant
10 hear a .Ignal in 1M fIOIse or at 1M

th.eshold of your race,ver noise, you '...
gol to mak. up al !aaSl 9 dB 01 ga,n IOI'I\fI

placer ThIs ...oold ove«:oma 1M 3 dB lo6a
01 your leedtine and also tile addlllOf\8l
noose generatad by !WCfI a preamp, leay·
ing you wlIIl about 3-5 dB of additional
SIgnal 10 ...on. wllh. placIng lilal ume 1'9"
nal al aboul S't copy. 51111not a g'ea.t sig
nal. nowe.er

Ttle problem i. that you can'f use IfMt
preamp at Itle r__ inpul, for you'.. al·
ready a<l<led 3 dB 01 k>sS in YOU' feedline
to tM already _ ... a>gnal. puttIng II edB

baIow tile tI'.eahoId at whlCI'I you can da
taet It P dB below 1M noise hgur• . whiefl
is also 3 dB.'

Tna an.w.... I. '0 pul Itle prNmP .t Itle
antenna. ot towe< _ . Ovlly here can Itle

lu ll bene"' l of a Of......P be r.ahzed In
Sl>Ch a I lluatoon, lor the SIgnal Is already
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INTRODUCTORY
PRICE

. $3 00 "'~".~
FL add 5%

$54.95

II 12v· I 4 ...de ill put
II Charge from any point In

discharge cycli;> without
developing "memory"

II Proven In dally IIOje

Features:

•

II Charge$ in 15 minutes
II Con$tant Current
II Auromartc Voltage cut-off
II Battery dOi;>IOII't heat-up

Optlonnl ACadopt¥r u·llh DC and mobile co rd ,.
(ll'a lla b l¥ S J 9 .95. C..I """ •.Jk 'ith

Charge Rl·t e ...,,,,,,,,,.,,
- IJT '"'S \\.\IIlIl\

P.o. Box 4175, Vera Beach, FL 3 2964 (3 05) 2 34·4 4 4 8

New for

KENWOOD TH-2 1A. 3 1A. 4 1A
II Fastcharger by

Charge-Rite
safel~' charges In 15 minutes

r'-'- '-'-'-'-'-'-'-'-'-'-'-'-'-'-'~

I I
i You read about it first I
I in the New Products I
J section of ham radio: i
I I
I "Many method s have been offered fo r I
I learning Morse Code, some good a nd .
I so me not so good . This is a good one." I
. I
I d .... Ha ve yo u ploteo ue a t 10 · 13 W PM? I

MASTE R the code in 40 % less time .-
... The method based on the scientific

principles of Skill Acquisition and
Perceptua l l ea rning

Adopted by the U. S. MILITARY
as the new tra ining standard
Four cossettes leach the entire alphabet in

25 trio ls 01 20 W PM!
i Includ es numbers. punr.tucfion , special
~ charac ters. and on gJJ new intra lope.

i ~ - - ~nd - - - ---sel (~ @S19-:95e~h --0->1
• . IL res. odd $1 soles t OJ( (5%) ~ 0

I ~ ~ Nome ii" i
.~ - ~
~~ ~. ~,

.... Cal l Closs ~ 1<'"

6 >- t ..

..! 8.. Address ~ ~
· w o~

... ~ 3 <-g > City Stote Zip ~ ~

I> Moil to : TSG; PO Ball 3897· Corbondole .IL 62902.:::._._._._._,_ ._.- ,:-._. _ ._._._._._~~

Itll""""\ 'HF SHOP ORDERS1 800 HAM 7373 '"'~~"~".'M"'.""
V OUOTES - - - Call (717) 474-9399

KEHPRO ROTORS

"R4()(WI(R5QO 125l1li15<1"
"R-S<IOM(fl..5600 :Z.71111:lO!l-

HEHRY AMPS
2 ,,0 ClASSIC 96S,00
2OO2AI2lID'lA l_ ~"y . 12SQJl35D
:JOO2AIJOOo'A l_ Relay · 2l()O,121l1O

".
2M11l8X.22D-22l8X,432·30l8X·iQ "
2M·I4C.e5- 2M·22C-1OS·
Q5..,ee., 10,10 "3S-OOC:X·loU .

CUSHCRAFT AOP·I OSCAR PAK·133." RINGO RANGER II 12·220.440)-33,"
KENW OOD TS·HOS/AT. CALL US I YAES U FT 7S7GX XCVR , . ,CALL US
KENWOOD TR2100A H.T• • CAl l US! YAESU FT 7UR CALL US

au ELECTAOtIIC
" IlOO1 ' To 10 08M RCV COt# 11$,•
K2001 2 To 10 OBM RCV CONV 11$,-
" 7001 70<", Ta,O 0 6 1.4 RCV CONY 11$,
1(2301G 23am te 10 a, 2 RCV
CONV,G,I' FRONT END AND OO M 158-
TV·l...2e-l0 l OW 2'MTX XVRTR 2Oe -
TV~2·2fI·10 lOW 70ctn XVRTR 29li!,-
TV·~10 lOW 1.... 1.4 llVRTRCCwnng Seen
OX-, .... PREAMP N,I',< ._ 130 
OX.no PREAMP N I' < ._ ee..- Seen
OX..:Q PREAMP N,I' ,< ._ 130-

(WON O"YTON 1ve5 N1', CONTEST)
OX·I2NS PREAMP N.I'. _ 15'-
O~-n:20PREAMPN,I', < ,_ 1M -
P"·2310 12I8t12llll 1UW t»EAR ....... 275 
LT~ 12tl11 IUW UNEAR TAANSVEI'ITER
2IIlF 610 
l,.ShI-z,e 12f11l-2OSCAA MODE l ~""'COIW,.
OUTPUT.2M,IF 2M
MOCROUNE 13....W2,3OHZ XVRTRSY5TE...
.....1,1' 410,
..-:AOUNE 13 3W2 313HZ XVI'lTR SY5TE...,
2M IF .~_

SI.Jl·13 2300< '1W AMP 2M _

,~ .

"".287,-
287,-

- CAU.

CUE DEE THE SWEEOlSH BOOMER
USED BY WlNY ToP ' 10· CONTESTERS
,oU·I5AN 2IolTRI5EL, 75,·

FOR THE BEST DEAL IN TOWN CALL THE BEST
NUMBER AROUND 1-800-HAM-7373

"","""An
215W8 · 73" ~

42ISX l ·ll ," _
R-3 • 2SQ.- oIO-2CD
OTHER ~lS IN STOC"

KENWOOD
FACTORY AUTHORIZED DEAlER

CALl US FOR AMERICA·S LOWEST
PRICE ON ALL YOUR "ENW(X)() NEEDS
\FREE UPS BAO'N!fOl'l KENWOOO GEARI

123."
138,"
156.·
179."
203,"
223."

ASTROH _ SAL!! I

• 5.00 R8-35A
62." RS-35M
78," VS-35M
79.. R$-50A
96," AS-5OM
11.'· VS-5OM

RS-7A
RS·I2A
AS-12M
AS·2OA
AS-20M
VS·2OM

AMP SUPPLY
MAST MOU NTED PREAMPS

MV1"V 250W R.F.SWITC H WITH 12V
SUPPLY INTERFAC E 175,-
MV.32V 150W R I' ,SWITC H WITH
INTE RFACE 165,-
MV·l " S-O l 11(W THRU PWR WITH
SEQUENCER 30\1, 
"'V·... 32S-01 SOO W THRU PWR WITH
SEQUENCER 3"
"'V·1281S l00WTHRU PWIII WITI'l
SEOUENCER :Me 
OTHER HIGH QU"l/TY PROOUCTS IN
STOClC<:ALL FOR C" TALOGUE

11 El. 70cm VAGI
2MTR OSCARTWIST

2 • I El III!l<t1l
70ctn ON A COMt.tONBOOM-GAEAT

75,"

n "' _
_ coo- _.__ "' __ _--_... ...._ __ ..._.......-
_ .. _ 0<_,<>0-.__ ... _-------..."...._..._..._-,-_ -_.__ .... ..- -_... .._...__ _--_--..'-_...- .--. "'-_.....----

!" S "vlOU' \t ,H 16' vo f"1 309 H O U R S M o n day tn r u F rida y 9 AM.33O PM "24 HOUR PHONE S E RVICE M C IV ISAIC 0 D

'h ,H11n O110 P Pa '87(7 Saturd a ys 10 a rn > '2 p m F OR YO UR C ONV EN IENC E '
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AM HELP

Nemal Elec t' onics
12240 NE 14th A.....
M,a mi FL 33161
(l"?'i !l93'392a.

Texas Tow.....s
1108Summ,t A.....,
Su,le .
Plano TX 75074
cl-8Ol).V2-346n

Mad,son Electron ,c l
Supply

3621 Fannin S"eet
Housloo TX 17'CllM
C1 «JO.231·305n

Ce<trhed
CommuniC"liOnl

. 136 5oulh Fe..is
F'emonl MI.9<l t 2
(1-61&.924-4561'

_,m
Ti'Ie reading public can be q uite unme'·

eiful a t tlme l . but in th,a case it is iusti·
hed You rs truly made • lew boneflead
st.lemenls in the OCtOber. t985, " AboYB
and Beyond" column re~llI'ding stacking
01 beama lor e xtra ~In In VHF and UHF
oper.tion.

Pert1aps lhe boggnt mist.ke wal to try
.nd coooeese a eomple . topic into ;;l. lew
par.g,aphs . I'll Iry to add'ess 1I I"... m il
la~ea as quic~ly as I can: First o t " II , in
c ....aslng the size 01 .1'1 ."a y .1 VHF or
UHF (0 ' at any Ifequency. 10' lha t ma tter)
lnenlues ,athe, th.n dee'eases tfle a pe. ·
wre 01 th e a rray (much like using a lowe'
F·' top numbe' on • came,a lense; as you
" o pen up" lhe . pe . l u ,e, mo'e lig hl il
t,,,nsmltled}. Secondly. Ihe "ont·to-back
••ue c"" .em"ln the ..me or imprOYe. oje.

pending 00 the cooalruction of the anay.
Th i.d ly, in m.ny c ases opli m.1 ga in
llChieYed in stacked . ..ays act ually ca n 1ft.
crease the aide-Iobe patt..... nol deCre.se
II. SIde IobeI c.n be dec'eased by c/'Iang
ing tfle spac ing belween d ,lIe.ent e le
manlS 01the an. y, bu t at the cost 01 gain.
" lao . Ih .. p.ttern 0 1 Ihe . n tenna .. Ill
ch.nge .... ' Ih Ih e a boy. ad justme nt s .
About the only lh ing I ....111 ",y wilh eee
talnty ia th.t at.ck lng be.ma does o lf.....
Inclll.Sed 1000ard gain, .nd Ihe gain uc
u,e.s ....ell as ti'le fadiatlon .ngle will nry
depending On tne dill.nce bet....een each
e;emenl of th e a rray{luch as between lo u,
Ide ntica l 432·MHz y.gia),

AS was staled in the Octo be, col umn.
Ina ,ecommended min, mum s pacing be

Iw_n yagiS in SUCh an ....y il a l least
n. lt the boom lang In. For some 01 the
ne"'..... 1Qng-boom higPl-ga,n yag's , tniS us
u'e chan ges conslde,abI V· Aga in , the
spacing belw-. yagil ",ill det..mine no l
only gain bu t ,ad,.liOn .ngle.s .......1.Ollen
inc .BillSIng apparenl ga,n ow.- long patfls
to more th.&n 3dB. YOU f llB!ol bel 'S to .ead
more .boul il; II>ef••,. _al a rticles by
Joe Re,seft W1 JR In.t deal w,l fl It... SUb

jec t more SClenl,hc.ll y ,n tne Ap.il a nd
May. 1985. Inues 01 HlI m Radio. I' ll try to
p'esent a mo'a det"lle<t ao'ld technic.lly
.ccu'ate t'eatmenl 01 th iS Subject In a lu·
lu' e column.

Frankly. for the coal o lluch cable yo u
mig ht be bette' adyised to use either ~.

ha,dli ne 0 ' Beldan 9913 RG·81U coa. , Ei
lh e r Is more plentltu l a nd both ca n handle
up 10 a kW On 144 MHz ....ilh mlnlma i lo ss .

a,ou nd. By la . tn e Cheapest way to get on
2m sse Is to use a lU·MHz trans-.erte,
.. im a Iow-band 'lIdio; SUCh. transYefler.
"mplihe,. a nd antenna ,n USdollars ",ould
,un a boul 5425. g;y,ng you 100 Walts to a
oo<>d-s,zed yag'- Hope I" ;S ans....ers YOU'
q....stOOR.

F,,,.... wt"le W6QY f,om lIIentor. Ohio.

w, iles in 10 Inqui'.. wl>efe he can locate
RG-17 or RG-18 coa.,.l cable, For II'IOSe
,eaders ",ho a,e un l.m,Ii., w,tn th,s Iype,
ifa a 5O-Ohm. '" "..:I,amete', a,mor·jacke ted
I,ansmlaslon line lIlat ",as quite popula,
with the armed se.... lcel, It ,esembles g a ',
den hose, and the b ,a id on the outs ide is
qu ite s tro ng and d itllcu ltto break through ,

F ,ank, 1 d on ·t k now o t an y d ire ct
Sources bu l fle .e a ,e lome add.esses you
mighl try to locate thla cable, or an ec
ceptable substllule'

Inwarted n,m "I I.st? No! e xactly, .1 .1
lu.r>e<I out. Mu' phy hlld one more c.'d to
play.

Yo u guelSed it. I ble", UP th e sequencer.
AppalenUy, whi le I was te sting a tew
4CX250 pow", tubea a l 432 MHz for oct
put. one bad lube e, the ' shoned oul or
went Into cectne noe. Some thing got into
the gIld bias line , and the relay whlcn
keyed the ope,,,ting bIas 01 - 135 vous
shorted inte,nally, a,cinglh,ough the
LM319 comPllr.tOf and t,,~ i ng the LM3900
integ.a lor "" tn ,I. Aa an added bonus and
at no add,tiOna' ch,,'ge tor his se....lcel.
Murphy made su'e Ihal the preampllh",
got a Dlast f,om lroe tube. SCORE; Murphy
5.... KT2B O. (The t/2 point was lor 1M ,.
quencer ')

Wluch bnnga ul to tna presenl. A 'eeenl
!fade bfougnt in aboul SO' a t 'a" And,e",
hel,a . cable, .nd anolher t.ade bfougn t
lhe IWO I'll connec lors .equl.ed. II can han·
dIe lots of POW", doesn 'l geneoa le .ny
noise, .nd will g,ye me a no ther 1 d B of
ga in just by its lowe, ioss fa ting. Bes l at
a il, I don' t h"ya 10 sequ e nce il. Murphy is
luming now a nd has packed h is bag ' to
head out to pa, t, unkno wn

Let me . dd th"t l haYe n't g lye n up on Ihe
idea at . masl·mou nled p.ea mpli he'. how·
.....e •. A second ARR sequencer is in tfle
line ~ey;ng ti'le t, ,,ns-.erte , a nd a mplitoer
bias, so I can conti.m tflat th e p......1OU1

problem is not 1I~e1y to happen aga,n t.
tore f Ins l"n my I ..t" prBilmp 00 the tOWilf.
Besides, tflin!< 01tna_~ signals I could
wort< wiln . 1lklB preamp "nd I. " ha.d" "",
f,om . 2G<lB .... y . 1SO feet ...

From lhe ma,lbag IhlS monlfl comes a
lelte. by "'. y of the PI'Illippines, Jose An·
ton,o B, Conde of CebtJ C,ty ...."tea 10 Iell
01 tne ,nc'eased acli,ity on l«·MH, FM.
Mos t ope'ators, he says. use Ihe ICOM
27A a nd small yagis. Othe, ope.ato rs em·
ploy Kenwood TR·7950 rig", and wilh a ll
the ccrwersstron and OA M il makes to••
li,ely l itua tlon o n 144 MH z,

He a lso auspecta tnat Ihere a.e a lew
bo otleg g e rs a.ound In o su'p, ise he ,e ,
we 'yo gol plenly on 2·mel.... FM. To ny ' ) blJt
most QRIII i, nol ....ally intentional; ,ra
jusl In.. prOdUCI 01too many Slahons 00.

,,",all band.
Tooy also inqui'" as 10 ",fla t COUld be

P<J'cha:oed ,n Ille S5OO-S600 . an.ge In US
doll.rs to ault,t " good VHF-mult,mQde
slalion

Well. ,n Ih,s country, Tooy. you could put
tOO"ther.n teOM271 mult,mQde.nd KLM
o. Cushc.alt beam lor about S600 lind
c h.nQB, 0.- you could use an 'COIII 290H
a nd MI,age a mpht,er together with lIlat
Same beam fo , a bout S675.00, Of eccree.
the re a,e lOiS o f used p ieces o f equipmenl

I am Iool<ing lor "1'1 0'10''--' manu.1 Of

service inlormaliOn lor " H".........rtund HQ
170 'eee,ye'. Please let me know- ho w
much it will COlt.

CoIumbill Communicall.....
PO 80x '111

Low.1I Mil. 01853

Phoro a. r". sequencer w'," C<Wef ,.,m~

upper Ie" on l ire c,reu;' boIIra

ondl, wh iCh it enoug h 10 e nau,e th. t
eYtIfYIhing is sett led befOft! II i, . pplIed.

Alt ho ug h Jay .eco m m e nd a t h. 1 the
p'eamp and anlenna rela y be ke yed a t the
SlIme lim" ttlrougn the l" sl ,ela y, whic h is
the SPST NC type . I couldn't do thia (b&

cause a t p,ob lems wilh di11erent aupply
yo ltag asl un lil I used a Yoltage -d' opplng
scheme a t th a tower head. The 432 VOG
p,eamp us..1 a 5-yoit revulato , a nd 26
Yolts wou ld haye been too much to hllndle,
SO I d'OPped the , o ltage ....ith a z....... a nd
' es's lor 10 " boul 15 YOUs. Untort unately, I
forgol 10 coosult w,th Mu.pny alt.. coe
sult,ng "" Ih J a y. "nd he aapa,..nlly gol
m,lIed. All.. "bout th ..... weeka 01 moder·
"Iely ,eli.bIe O\>lI'IatiOn, troe _ e,11>ef
f. '1ed Of the , .....stor opened, SCORE; Mu' 
pny 4 , KT2B D.

I called J"y "ga,n a nd """"'Sed h,m of
the problem. Afte. a sl'loorl d'scussiOn (no,

Ile dodn'l o U.. m.. stock In tile companYl I
0f0e,e<t a aocond SPST NC .e•• y, My ide"
WllS ti, sl to , ..mo ...... the YOllaQB t,om lhe
preamp (13.8 V dc) a o'ld Ihen rereaee Ihe
YQllage trom the ,elays (26 V dc). The unl l
was modl!ied acco.dlngly, a nd PhOlO B
shows a close-u p of Ihe seque ncer with
tne n"w ,,,lay inslalled,

Tn.. Mag nee 'alt type W17 101P 'ala ya on
the uppe,·lell po rt,on at the board a'e both
SPST NC Iypes, "nd thoe Wt0 70lP f'<llays to
the 'ignt ••e both SPST 1'1I0 , The order 01
Imng il lell to 'ignt 00 t,.nsmit .nd "ghl
10 lelt 00 'ace'...... The powe' t;Qrd goes 10
• companion POW" 5I,Ipply wh!tn ""0
..... 13.6 and 26 'fOlls for both lhe ...ns
ye'le.. and the m"sl-moun ted p.e.mp
combinatoon.

8el_ ,I or no t. thIS selup made il .11

tbe wllY th'ough th e September VHF cce
lest I "' lIS a ble 10 ",001 my ",eak aignals
includ,ng WB4S LM f,om G,id EM85 In
west ..n No'th Ca.olin a. aYe, 50D mllel
awa y, Finally, I could ,aap tbe bene"ts 01
a mast·mo unted GaAsFET with out tear o f
acc identa lly blowing up the preamp.

Murphy was Slumped! Had I . Ct ua lly

Mlck. y Knl(lht H4LVH
140t Dal R.y Court

King HC 27021
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I'm Iool<lng lor . sd>emal!t lind senice
Information for a CRll4J04.4 t,.n$ftlltlerl
'ecei_ manu laclu'ed by the COlonial Ra
dio Corporahon.

bfought th,S ......e la tloo: Why not ene'gize
the .elays 00 .eeei..... a nd haye them d.op
OUI 00 lIan,,",i t' ThiS would P'oY'de addi 
loona' protection against IIghlning stn~es

and mystenous 'fOl tage I.anaoentilloal"'ll
about_ the s tation was oil lhe ai •. A d

d,tiOnally. Sf'IOuld the preamp la,1 """,Ie on
use, I had bulto cuI oil the operat'ng 'fOl t·
age .nd il would be pe,m.nently by
p.ssed by the coax relays. A Slf,,",e 01
gen,us'

In add,hon. I wouid employ a s yslem o f
caKading .elays to en l u,e thai e , erything
wa s ~ e yed In t he p.ope. sequence~

prea mp o ut, re lay s SWitched, ampill ier
bias sa l, a nd lina lly, t.ans,e. ter In s ta nd ·
by. (Needless to say, I dil co nnected Ihe ri·
senling lea tu,e to a yoid p.oblems In that
a,ea')

A chassis was laOllca led lor lhe se
quence'. Fou' f'<l'ays w..e so;:'ounged I.om
lroe jun~ box. a nd • power supply and
IWI.chlng ci.cuit we.t! de'f'$oBd. Each .elay
was. OPST type, wniCn allOwed me touee
t..... MCOnd sel 01 conlacts to klll'Y lhe ne d
reI.y '1'1 line. In theory. rt should prooride

enough delay lor eYtIfYIhing 10 key up in
order and prl'YeRl anotl>ef ri blall into the
p'eamp. When tne l.a nsm,1 line was re
lea:oed. the .elays would ' e leese in se
Quence, O' so I hoped,

It just d ,d n'l wo.k out tnal way, ho weye.,
when Mu' phy got Ih'ougn with it Ahe.
eeverer weeks of se,ious 432 OXing, he
payad another y is ll 10 Ine s hac k and
somehOw 1101 tna sequence ali jumbled
up, Su,e, Ihey all ~eyed In Ihe ' ighl o.de"
but d'opped oul in the w,ong o.de<, a nd
.....,nlually one ,elay gol c.ughl In tna
....rong pos'llon. SCORE; Murphy 3, KT2Be.

Shortly ahe. th IS. I happened to be at
li'le O.ayton HamYf!RtiOn.nd c.me ececss
Jay Rusg,OYB W1 VO al Ad>r.nced Recenrer
Researeh. I suspect ' I ..as bec.use 01 me
tnat he t>ad just int'od~• new product:
• m&SHnounted a.mpl,,,.. sequence<, uS
'ng linea' cecuus tc ach_. cons,slent
'ampong euect SO Iha t alt de'ficel ton

nec led 10 il wou ld ~ey-up and drop-out a t
lhe ume IIme, .....e ry time.

AI $49.95 II seemed .e.sonable, (I had
al,eady spenl a lmo sl thai In Ga AsFET ,e

pai' I !) I purChased his last unit. The u nit
was inSlaliad In a box ....ith all connec tio ns
b,ought out to one end 10' easy access
(see photo A). The uno t empioys to ur .elays
as it comes f.om ARR one SPST normally.
closed ,elay, a nd th,ee SP$T normally 
open ,el.ys,

The hrst .elay supplies the 'fOltage to
the ""eamp and .nlann. reI.y. while the
ned three key-up "nd set bl." set PIT
lines. or P<Jt trafl$¥ll(\", into a landby. The
un,t employs"~ I'...... 10 ensu.e. solid

closure no malle. hOw IhQf1 tM PIT in...·
yal il. This in tum d.iYeS.n LM3900 wh iCh
funcl,OOS as a n inleg.a tor 10 P'oY,de a lin
e,,' UP and down .amp eneet 10 d,iye lhoe
two dual comparators, Iypea LM319,

E.ch has a lh,eshold·yollage le '((ll on
ita lnpul and each changes at a le On lIle up
and down ,a mps accord ing to th aI t"gge,
oollaga, keylnglhe app,opriate ,el"y. The
e ntl,a sequence takes " bout 30 mililsee·
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MT. ATHOS

I wOlJId like 10d'!Cuss. Situation which
h.a5 given. 101 01 trouble to many SV
OXers. includ'ng m)'Wlf, and some RAAG
o llic lals , too . AS mOil 0 1 ro", ~ now,

meece supports lout o xCC countrie'S_
Ma inland !SVl. Oodecanese (SV5l, CraIe
Is la n d (SV9f, and loll. Ath o s (SVIAJ. To
'eally ~nde<st.nd the Slory, you need 10
know that since Mt. AthOl i, a ra re place

Iofa flO$ Oat1r.d.A,a SVUW
80_ ZJOS,
Mhens 11210
G_

The RAA G his . ne w a d d re s s:
Elel the rias Squa re 23-24, 105 5] Athens ,
G,eece. Als o t h s re .'10 tw o ph o n e
n uenbers: 3234527 .nd 3234624, Anyone
wh o wou ld like to be in to ,me d a bo u t
reciprocal licensing. e tc ., is invit ed to
w, it" or phone.

Keep in mind thll band allocations . re
no! tile same ll'YllfY'Where iIInd inlormatiOn
obtained I.om RAAG o lllCials w,lI prove 10
be very ul" I... I-especl.lly when
somebody wlnts 10 ope,.te on tn" 2
meier band,

The . nnu.1 mee ting 01 IFATCA l.i '
traffic conlrollers) waa held Iut year in
Athenl Irom Ma fC!'l 111-22. From the Roy.1
Olympic Hol el tWhe<e the meeting look
place). J 4ATC was act,v. ted w h il" Ih e
meeting was on, by W1BfA a nd PRlGJA
Although there ..as some lhing mluing In
the call (shooid heve been J41ATC), Ihe
atatlcn a ll,ac led a 101o f OXers world wide .
I wo~ld like a lso 10 menlion tha t SprJOs
Ste tanou SVI IA w a s responsi ble lo r
organi zing Ih ls meeting, lie d id a n
e _cellent job,

A couple monlh, ago, I was Ielling you

aboul SVtJG, who look part in 1M CQ
Worldwide WPX SS6 coeteet. Today lleel
proud to Nr Illal G,eece. lOt IIIe very "'Sl
I,me ,n lIS ,adio I'ItSlory. Ilas a conlinental
w in ne . in Ihe s,ngle-ope,alor aUband
c.legory. Clill , wit h h.s special call ,
JIUG. sco,ed 1.667.576 and look Ilts!
place in Eu.ope. we hope nexl lime Ojll
will ,each a n ........ beller POSiliOn.

A new .epeal er w,ll be &etive very 500fI

tro m Eno s Mo unl a ,n on Ihe island 01
Keta lon ia . The ..... ,epeale. ope.ate s on
tepeate, c hannel 2 (1 45.6501.050) and Ills
hoped tha t along w,lh Rll it will cove' all
t h e Io n ia n sea atea and the ne a, br
mainland,

By the wa r , we a'e aboul to ~se ~p Ihe
a1f1ng 01 two-lette r c.lIsign endings, II I
am nol mistaken, SvtZZ has been 15S\>ed
alread)'; we all e.pecllo he.r SV1ZZZ.....,.-

GREECE

and even radio amate~f5 t,om A...s trla,
Belgi... m , The Nelhe.l.nds, .nd F,anc"
_ecalling

The aslrona...lS ...sed the call OF'LRKf
.i,·mObil" . This w.s Ihe l ira l " dio
.....teu, actlVily 'rom .....ref.1t to be
....ltloriZed by lhe German FCC.

As Ul<lal, f_ ' adio amateurs ..,,,,e able

10 ceetect lhe .stronaulS d,recllr. Ma O)'
calls were laped, .nd II is hoped that 1M
.nalysil 01 1M J.nout f8COf<linQI will re
v..1 a bout JOO..4OO c.llers. All s latiOflS
idenli tied will recel.... a SL

Mes serschmid 'S comment, "They a re
ca lilng laste' th.n I cen thin k!" Showed
t h a t th e a s l ro n . u ts ,e a ll r g OI a live
demo nst rat ion 01 wh a l m.r be e .peeted
du.lng Iheir space fligh t.

FEDERAL REPUBLIC OF
GERMANY

fqlt ae,w DJ3NW
OpffHlt.mp 14
3300 Br.unsch_g
fede,.,,/ Republic 01 GfHmany

AS SATELLITES

AI presenl, during lhe period 01 Q... iel
I<lnspota, t...... a.. good condi llOnS lOt
working villhe RS satellit". AI the begl...
n ing 01 111115, OIUAU. OK3FH, .nd OK3ZFA
we re work ing reg~ l.rtr on them. AI IO, Ita·
l ion s fro m Boh em ia . n d Mor. v l. ,
O KlOJW, O l< l BMW, and O K2AOI< , ap·
peated, F,om lime to l ime , some uniQue
s t. llons with apecl.1 pretl.es (EU, EO, EW,
EVl, , t.llon UA'KAJ Irom Ka mc h. lk. , . nd
the J W st.lions trom Spic bergy c.n be

....re.
Mic/'I. I OK2BXF Irom Bma made ceo

tacts wilh 28 counlnes Ihrougl'l the RS H I·
ellites. He madfI some conlacls with .n
erp 015 watts th'ough RS5. He lIeard him
sell wilh 15 mW 01 erp through lhe now·
nonl...nctioning RS6.

Ac c O.d ing 10 unolllci.l in lorm.llan.
new satellites RS9 .nd RS10 ".... been
successl ullr e • • m lned In K. lug a ne• •
Moscow. n...,. OIJghl 10 be I.unched Into
space at llIe end at 1985. The salellllel
will be equipped wllh two converte.1 each:
145/29 MHz and 21129 MHz,

Some tem8",S made br a n operalor aI

OK1VPZ:
• Ills neceuary 10 IiSlen closelr· Our an-
lenflU are • 16-elemen1F9FT r ag; .nd a 2
x 9 elem."t FiFT ragi CfOlI5ed lor a cw,
cuI. poIartlatiOn with . preampliller.
• For "'- an tennas, Is necen.ry 10
h.ve an " .""1 prediction 01 lhe posilion 01
lhe u telhle. II would be best 10 use a
compu ter,

In one . nd • h. lt )'liars, Onclrej 0K3AU
has~, In mode B, about 250ll conI"""
with 67 COlJntries. He has worked un<ler
o t h e r c.llslg ns .a w e ll : OK5MIR,
OK5KWA, a nd OK.WCY. Oncl,ej conlirmed
Ihe l ad reality Ih.1 ~nnecelsary ,",,,,toad·
Ing 01 the conve rte r In mode B has not
been ch.nglng for lhe bette. at ali - on the
conlra ry, lhe number 01 slatiOl'lI usi ng
enormou, erp wlthOul Improving the l• ••
cei_ lIystem h.slncreased.

Vlasla OK2VPII. lrom Opava has .110
been work ing IhfOtlOtl J>D.-10fB,__ st>e
lias~ 100 conl""l.. She Is most proud

01 her conl""l w,lh lne VS6XLA In Hong_.

TRAINI NG FOA $PACEl.AB

On Salu'd.r, A~guS! 17, 1985,. Cessn.
207 a i,c raft look o ff from Cologne al 1105
ncurs locel lime w,lh astronauts E,nat
Me s s s rschm id OG2 KM and Reln harcl
F~"er OD6CF . board, in p,epa.a tion lor
thel. radio·amate~r actiVi ty d~.lng

SpacelaD million 01. The flight wll
otaganlzed br t he German Ae ro s p a c e
Aesea,ch Est.Dlishmenl lOFV LR) in
coope,atlon .., ilh Ihe MBB-ERN O

company and the Universif)' 01 Bremen.
The pu'pose 01 th,s IlIgIlt Wall to tnl IIIe
7tk:mI2m I..n~ lI'I8l lI'Ie utronaull
would .....bOafd Spacelab and 10 get the
8I1_IS lamilla, w,ll'I 1M pileup 10 be
e xpected during ther, apace flight

The Ilighf look .tlOUl 4 hours iIInd 50
minulea .nd c o ve ,e d a la.ge pa'l 01
Germanr· A 'OOle 01 1100 kilometers wlS
Ilown a t .n altilude ot up to 11.000 teet.
Prac tic . lly .....erybOdy In Germanr had.
chance to get In conlaCI with Ihe a irc ralt .

~ by .nr st.tlOtl wiShing 10 do so
from II.. 16th o . August until the end 01
I.st re.'- Io commemorate ths 251h
~nni_sary o f Ihe independence 01 tile
RepubliC o . Crprus. It _ 10 be a
popula. p,ell x beca~se w h s n 5 8 4S
appea,ed on the bands using it. terrific
pile~ps we re crea led.

ZC4 acti vit y at Ih e mome n t comes
mosUr h om the base 01 Ohe kella. St.tions
al the Episkopi base a ,e nol ectoe at the
moment. ZC(A P was heard coming from
the Akrotirl base, a nd my very good I.iend
Andr ZCtAM lold me Ihat a$ 01 OCtober

M will be ""live '"" ZC4AMIP /rom lhe Nil
lake 01 AkfOt ,t1 w,lhin 1M base .....

ZC4MA, 5B2s.JE (5B4JE),.nd 5B25MF
(584MFl . ,e checking regul ••lr .. ,th the
W7PHQ Family Hour net W'lh lhe-r good
comp.nr 01 Lan K8 2H K. nel Conl,Oller.
Let' s hope th.1 prop.g.Uon during the
winter will impr<MI, a nd _ will be ""'Y

haW)' 10 mNt new Sialions on this net.

CZECHOSLOVAKIA
Rudolf K.,.be (OK3KFO ARCI

KomfHld Mto 14"18
956 0' 7opo1c.ny
ClIJchoaJov.ki.

The ...Iuation 01 lhe besl Czl(:h ....,
Mor• .-tan radio amaleurs lakes place ....
nually, One Frid. y in J.nu.ry, 1985, lhe
besl rad~ amaleurs mel In Tls _ 10 ..
c.lve prlas for thei r maO)' 't'N.. 01 ser·
\'lee. The pl""ings were delermlned by •

vole o t th. members 01 tee ~hoslovsk
Central Cou ncil 01 rad~ am.le ur•. Firs t
pl.ce was won br a wo rld c ha mpion In rI

dl o ·orlenta tlo n ,aCing and a mute , 01
apo, ts, In g . Mo Jm lr Su ke n lk , w ll h 270
po int s , P.ve l Si r O K1AIY .e c e lve d 183
points .nd sacond place fOt hia work on
UHF. Thl,d place Wlmt 10 lng , K. rmasin
OK2'FO lor his WOf1< on HF 1166 polnls).

In the 11llW VKIZL RTTY OX Contesl ,
lI'Iree Gleen 'adio clubs aclleivec:t lhe lop
lICOteS In the multi-m... 111 C.legory. Thll'f'
occupied the 'irsl 3 places In the WOfkl In
Ihis Ofdef: ()I(]IUF, OK3RJ8, and 0K3KXJ.

8 es ldel lhal , 01<2·21478 W'Ofl IIrsl place
in lhe world In lhe SWLcategory, OK10RX
impr1)Ved his RTTY oper.tlon by me.ns 01
• ZX-$peclrum compuler, and by meanl 01
Ihil computer <mode contact with O K1VAT
In the 14S.MHz band .

AMSAT-DSCAR 10

From the end 01 April tlilihe begin ning
01 OCtober, 1984, Jenda OK2EH, opera ting
CW, made l!iO conta c" with 56 OXCC
coon toes. He has been ullillil electronic
eq... lpmenl 01 a mulliplier IrPfl with an
REE308 eleclron lube. TIle ' ece i_ Is.n
MWEc with . COfWllI1er_ The .nlenna .re
• 12 sla""",t ragi lOt rece lvlng .nd a 1S.
Ilam."t ragl Ot • SPifal anlenna with 10
lumt lor IransmtsslOn. All oIlhem ... ad
jullallle In &lImutn and _alion.

RadIo club OKtKRA wrole tnal 'I nad
WQr1<ad the loIlowing Clechoslovak Sl.
l io n s : OIO AIY, O K t KHII P. O K1 0 IG .
OK1 KTUP, OK toKS, OKtoTL, OK2AOK,
OI<3AU••nd OK3l'!MW. O K1 KRA Is Ina
1i..1 lIation I.om Czechoslov.kl. and the
lirs l Irom the socialist sl.les Ih.1 h. s
worked 57 OXCC cou ntries,

NTERNATIONAL73

CYPRUS
Atia Kaponides 584JE
POBo"723
LlrnaSloJ. Cyp/us

Radio activity in CyPfUS during tile last

'ew months was .athe. tnUicted . mainly

due to propagation. But 11'>0 <lillY"'" dwen
01 50 ~s were .eli". 'nly on 20m.
Also during this summer ny loreign
hams who came on l'>oIi<Say _e -..orl<ing
~_ TIleSe were I'\'lOStly Bt'hllh. German,
and 011••• European amateu' • . They
""w.lly ope<illed on 2m w,lh ......11 HTs.
but lIOIT'e operated ~I$I) on HF I.om 1M
shackS 0 ' 584 slaliOnS,

A very pleasanl viSit to my aTH ..as

lha l by F.an k DJeaZ, ..110 ope.ated trcm
my shsck On HF. Also, I hsd .nothe. vlsil
I,om a very good 1.lend with who m I had
lots of asos, OM Ezzat SU lfR, who a lso
was vlsl1ing Cyp.~s . s ~ to~,lst. Ezzal a lso
met other 564 s In Nic o s l•. w h o
entsrtained him ~I It>ei, local radio eurc.
We do hope Ihal visi ling ~mat"Ufs in
Cypr......iII contacl 584, w!'len tMy arrive.
W" a.e s""" Ih~t they will lind Ihe
'Mendahip and brotl>ert'oood 1"'1 cr:>me$

out 01 our hobby

An acli¥'ly organiZed by CARS lOt It>e
11..1I '..... _ was. national VHF conlflSl.
This took place in 1M 2nd _ of August,
.nd Ihe ..inne. will 'Keive Ihe CARS
prflSidenl 'S c...p. we do hope 10 h~"" more
cont"ts In tbe 1...1....e.

Some in lerest is shown curr ently in
RTTY .nd satellite ope,alion. On ATTY,
regul a, ope.ators 5840P In N icos i~, a nd
584JE In Lim assol wit h h is ha.mon lc,
Geo'ge 58 4OV. The .e also e 'e . few other
Rny operators. but they a'e not very

acl,ve. On satellile wo"' we have Akis
58400\ wo",ing OSCAR 10. Othe. OSCAR
use.. ate 584HF.nd 584KP(..t>en t>e is In
Cyprus~ Trying 10 get ready lor OSCAR are
564NG, 564RU, and 564CV. 564Jf hopes

to oper~lIe OSCAR 10 f,om the sI'Iack 01
5BotCV, and duting the .. inter ..,itl "."" a
go ~I RS salelliles.. I would like to tllank.
througlllhis COlumn, G_s SV1DO,_
senl ...... progtam lOt OSCAR .nd 0&Y8
..... all the recent KepIeri.n el.me"I•. "
gave me ~ lew moments 01 "xcit"""",1
.nd pleasur" wMn I hsa,d OSCAR for Ihe
Ilrs t time,

Ollicial permission w. s given 10Cypr~s

IImate~rs lor the ~se 01 speci.1 preli x

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re
ports from our fo reign correspon
dents, we presen t the la tes t
news in DX, contes ts,andevents,
as well as keep you abreast of
the technical achievements of
hams in o ther countries.

If you would like to contribute
to your country 'S column, write
to your country's correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Intemational Editor.
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not only 10 opeoale Irom bul -., 10 viSit,
thertl is ,Iw,ys big demand fOfaOSO wilh
lhi, OXCC counlry.

In Ofdeor 10 00 lhere . you neoed a~
lic e nse Iro m the Gree~ PTT wll iCh IS
condi tl o nat and ,equlr.s a w, lll e n
penniQion from lhe Holy COmmunity to
ba valid , Because 0 1 a vary compl,x
slluat lon , it is ve ry d ill icull to gat
permission to opera le I,om Ihe re (a
signalure is neaded Irom e very leade r
I. o m Ihe 20 monaslerl" 'I . Th e las l
Ofgani:ed and v.lid opera llon was blOC~ in
1980, by SVlDC. SVlIW, and SV1JG.

Since lhen a tOl 01 Greek and foreign
ama leurs havelried to gel permission bul
w' lh no tuck. To be lrulhf ul, it lool<s like
somebody lo ld the Ho ly Comm unlty 01 MI
Alhos l h ll th e only pu ,pose 0 1
e . pechtlons Is IOf green st;unps.nd IRes'
F'e<sonally, I eene-e Ihal th is i' the rota"","

'Of no pennils since tl'len
Oe$tHte lhis. in 19l14. DJ~ W'IInt t........

w,lhOul a wntten permit lrom lhe monk.
and opaI'ated IOf a while. In 1985,. OUFf
dod the same Ihing. He claimed t....l no
tIOdy I'I..:t Ilad a wfitlen pennil IOf the tUI

""'"Th is was going too I.,. I sent 11'1 ,
German Ieao"'" a letter 01 prolesl and •
COPy 0 1 lll e o rigi nal license wh ic h I
oblained in 1980 Irom lhe mon ks, .Iong
with u.n.l.lions in German .nd Engli sh .

A lillie .l1er thi s, anolher prnumplive
OXer followed lor another two-d.y ahow
(Ramember hlm .s KF1 01CUX1l Th,l was
. no lhe r suitOf lor Penelo pe's ha nel . (You
will unde<st.nd if you know Greek anci&nl
hi510ry l

Tile c o nc lu s io n, . Il e , .11 these
.Uempls, w. s to lorce lhe RAAG 10 wrile
a lelle, 10 Ille Greek Min is tr y 0 1
Telecommunications and .sk il nct te
1_ a license lor MI . All'lo8 anvn-e
unless lhe applic.nl Il.aS a wntten pennil
from lhe monks in Iland! Apart lrom Ihat.
I senl in lormal lve leuers elong wll h
copies 01 my license and Iransl . 11ons In
Engll,h and Germ.n 10 . 11 m.jor OX
Bullelins and m.guinea In an e llDrt 10
pr....nt people from watl ing lhelr lime
and money,

Mt. AthOS Is • line pi.ce 10 vis it end a
rea/li ne spot 10 o pera lll lrom, Will we ever
be a llowlld back ?

GUAM
fl1w.td L. ~mpbell I< fMX)AW/1I. H2-_.
APO S.n Franciaco~

HCBE. llY5N RlKP1, . nd XF4-jusl lo n.me
a fe w. So if you hear of.n ex pedition , you
mlghllook fOf II on llle net.

Also. 1_ that ....ve P"OPI98hOfI al
l100l can look on 14.195 IOf RFeFWW
eve<y wednesday, !of hia net . 5X5GK I'Iaa

lried 10 Chec~ in lhe lasl couple ol """"',.
Also 9N 1RNK..... been know-n to check In,

I~ hM' ch.1 wilh XU1ss. . nd lhey
. re beginn ing 10 be up on Ille . ir • lillie
more. You w,lIlind them around nOOl a l
abOut 14,1 95. They do a 101 01 CW, SO you
might gel, CW Conhl<;l_

Have been Irylng to check In with lhe
PHO nlll, bu t Il ls h. rd 10 gill In wilh most
of me 8nlennlll poinled InlO Europe. Now
lhls la at 21ClOZ. I have h.d some tuc k
t u rn ing m y .nlllnn . o ver Eur o pe . nd
oetting in Ih8t w.y. NOw TZ6FE h.a been
chec king inlo Ihe net Qul leolten. So II you
need Ihal one, look lor him .1 21ll0Z.
M.ybe some doay I w ill get 10 work him. So
you m;gI'll look 11'110 Ihis pari 01 lhe WOf1d
hom lime 10 l ime-you miOhl be

surprised'
I d id pul out thaI I wlS t rying to 00 fo

Johnslon Island IOf • OXpedition, but 1I
wlS tu rned Clown. I W'IInI Of! 8 OXped' liOn
10 KH9 WIke Is land lrom Oclober 22 unlil
NO¥IImllet 4, TIle call. w..e U follows;
eK~IKH9 IOf SSB COrltlOCts
e KA~INH9 for the CO WW ConleSI

0"
eNY6MIAH9 lo r CW contacts

NYllM I. now o n KH2, and hi. n. me 1$
Gary Deln . And he 1$ 8l/oocl ON man.

All QSLs $1'101,11 (1 go 10 the Ild dreas
above.

WIllI, fTlOfe nexl lime. 73 and hala adai
trom Gu.m IsI.nd, where America '. d.y
begins'

HONG KONG
P. J. We. ver vsecr
IDA Bon.ven'ure Ho use
91 Lel9/l1on ROBd
Hong Kong

Sund.y, June 2nd, dawned brlghl and
c lear wilh . I~nol wind lrom Ihe e.st . A
Cessna 172 wlS airbome ' rom Kailllk . 1
0630 10 reconnoi lllr lhe course 10 a rock
catled Pladro BI. nco. ~ miles 10 Ille east
of Hong Kong. Hong Kong'. firsl oflshore
power-boaol rKe from a posiliOn lIOUlh at
Abeideen oul 10 Pedro Blanco Rock and
' e lurn , a d ialance 01 120 mi les , w. ,
scheduled 10 start 81 noon.

There _e len po_ bo8la entered IOf
troe ,ace, lhe largesl being a CigBreue
27'.nd Itle _llIISt 8 FlelCflef 21 ' wllh
Iw O 12().h p outbO.rd'. Fo, salety pur·
poses, .....rl< bo8l$ __ to be eslllblisl'led
every ten milea ollhe course. These boiIlS
_e a real m!xlurt; lrom lhe largest. •
Techma 66 ' , dOwn 10 a Bertr.m 38' . All
were wel l-found bo8t" .nd on eacl'l would
be Il radio ......Ieur 10 h. ndle commun~
lions, !lIlip 10 !lIlip and $flip 10 aire,," , ot>
... ting Of! ch.nne-! 10. 1 ~.5 "'Hz; a lilhe
h.ms were 10 keep In tOllC h through lhe
rtIpe. le r on 145.650 MHl.

At 0 900, me Il'st m.rk bo.t slar led

easlward. and by 1030 ho urs , it reponed
seas 01 up 10 6 feet 81 limee. When the
ai rcra ll had made Ils run the tide and wind
had been run ning to(llllhllr, bul wllh lhe
tum 01 the tide .1 0900. the wind aga inal
lhe ' . 101 ebb produced • ahOfI steep sea
wJlicll lhe .....rt< bo8l$ lound dillicull to
cope wilh. By 1100, it w. a .pparenl tha I
lhe mart< bo8la wllre not able to get 10
1I'Iei, .ssigned posil ions.

The conwnln.. pul on lheir thinking
caps, . nd a l 1130, having recalled I"""
marl< boal$ Ihrougll I\art'l radio. changed
t he course to run In . ld e Hong Ko ng
w.lers: II wou kl be th,.. times a round •
tri.ngle Irom Lamma Isl.nd, just south 01
Aberdeen. to Ihe Soko 1. land. , and thence
to F'Qlo i 1s tand 10 m.ke up 10 thl! o riglnlll
120 milea.

tl wlS s lill very bu mpy goi ng upwind,
and Ramesh Murj. nl. Ihe o rganizer, In hla
Cig are tte 27' wlS the only II nisller on . en
euit $hOrt1lfllld 10 IwOI.pa (80 milesl·

Our Ihanks 10 Hong Kong trams VS6IC,
VSllXPQ. VS 80K, VS6XP Z, VS6X P T,
V$6DM. VS6QW, VS6CT, .nd MlIC8U ham
XXfIWW, wllhOut whose assist.nce _
the abbrevi.ted 'Ke could not have been......

In my Iasl re()Ofll menlioned lhal Hong

Kong was loIlOw,ng lI'llI Un,led Kingdom
wilh • class B neeeee 'Of 30 MHl and
.bove. At lh is l,me lhere are O'ter 1~

CI.SS B Ikensees,
A new club hae been lonned within lhe

Ho ng Ko ng Te le phone Company's Sports
.n d Social As s oci . llo n due to l h e
e nthusiasm 01one h.m, M.rvin Chan King
Tung VS6XNR. to who m full c red it mus t
go. as wllhout h is drive .nd inl eres l tne
club could nll¥e r h. ve sla"lId. They now
have over 350 members, .11 employees 0 '
lhe Telephone ComP8ny, keen 10 pass lhe
neces."y ex.m inat ion .nd get the ir
licenses. They w ill ahOfIly lI'lllabli"" a c lub
stalion .nd be very a c live wllh Ihe i,
. ss igned caUsign 01 VS6TS; Ihey .110
h.ve lhe i, Own ct u b repeale, on fw O

~~

Wilh lhe Incr_ in Ioeal hams there Is

.,. .,. - 'oo .,••,,. .,,. · ,oo . ,.

a nIIfl(/ for more ,epea le rs• • nd lhe currenl
two could well be e xpanded 10 lour bylhe
end 0I 1hi. year,

JUSI a brief reminder II you intend 10
Yis il Hong Kong and would like 10 operate.
A YiSllor's license ~ .-e.dily av.ilable, so
bnng • copy 01 YOU' home 'icense with
yo u nexl time you viSit The c.lIslgn
....gned i. YOU' home call NSS. Call me
. t home on 5-172313, Of Ed Nance VS60X
o n 5 ·231358 , lor lu ll lletails an d
inform. lion abOut whal' s h.ppenlng in
Hong Kong when you ""I hertl .

SWEDEN
Run. Wande S M'COP
F~.v·1JlIII10

S·I55 00 Nyham
S_

WORLDWI DE QTH LOCATOR

The origin IOf lhe OTH·Ioc81or (grid) sys.
lem used by the Eu,opean VHFo\J HF en
lhusiasts wllS in t he 1950• . Fo r man y
VHFers, chaalng OTH locators (suc h as
IT5Od, giving lalrly good . ccuracy on the
poaltion 01 thl! QTH) has become . n Db
SlISlllon compara b le wilh the moat avid
HF·b. nd chase rs 01 new DXCC counlrle•.

The orig ina l QTH·loc,IOr . ystem had Ila
dra wbacks, It was dea lg ned lor Europe,
.nd if e ~ tended 10 cover worldw ide, lhe
syatern I'I..:t to repeat Ilsell, r.e., lhe ume
QT H·locator deslgn,tion eould mean
Quite d iflerenl loea lion..

The Incrll8s.ing inl ere s l In uSing Ihe
OTH Ioeators. not only ..~ during
VHF ccoeeete, buf alSO because etrre I,..
creased cowerage 01 the W'()f\(fa surface
1h81 VHFIUHF oper.tors have achll!Vlld,
made il obvious in lhe mid 70s Illal a
wOf\dwlde 'ySlem shoukl be designer:l_

M, ldenhead locatOf Sylt_

The European VHF m.n8ge rs held •
meeting In Maldenfle.d, Unl1l1d Kingdom,
In Apr il , 198 0, where Fot ke Ro ava ll
SM5AGM presenled the more th.n 20 pro
posala lor a new iocetor sya tem which
h.d been received. The VHF man.gers
' o und lhat l he syalem p,oposed b y
G-tA NB wilh lhe modi fication by SM5AGM
ahOulcl be pul lorw.rd 10 IARO 'Of adop,...

FoI~e S "'5AGM at..,ed lhe wort< on an
inlernational scale IOf a worldwide Ioealor
.yslern by prllSllRting hi. kIN. 81 lhe
VHF..-nanager meeting held in Amster·
dam. Nelherta nds, in 1916. In Oclet- 01

Foil'. Rosv. 11S M5AGM.
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HAFA ADAI FROM GUAM

Since prop.gation Is pool' .nd II lool<s

like 11 Is no l going to get any bener lor a
whil e , I tho ug hl it appropriate to bring up
nelS ag. ln-thial lme eeeecee mere have
eee« some good check·ln. on lhem. And
.g.ln, I will give times . nd Ireq l.lllf>Cles
Illa t lhey.rt1 on .

To start o il, I am . regUlar Cn.el<~n IOf
lhe 220 net with P29JS IS net conlrol.
Lalely, he I'Iaa been on holiday .nd Is baock
on PotorfoIk Illland. HiS caJl now- i. VK9NS.
bul he will be re lurning sOOn . In Ilis
-.ce. VI2HD and I ....... been sha,ing

troe dullealS 0111 control.

Hllte ..e some oflhe check~na 1....1you
wil l li nd on Ihe nllt : VK9 NL, FW8AF.
9 M2"' ''' , FT8X B. 3 B8CA, YJ8RG, and
9VlTL. 10 name 8 few.

we h..e been btessed 10 h.WI moel 01
the DXpedi lioM Cfleck In wilh us, such.s
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W1'uII Is my Localor or field?

The World A II.II . containing lin 32.400
Maidenllead local()l squa,es. produced by

SM5AGM, * ,11readily give you mosl held,
by ~nowing Ille aTH 01 Ihe station rou
h/lve wOf\<ed. If you wa nlto ha... you, own
lUll loc a tor, the booklet inclUdes a com·
puter p'og rllm 101 the necessary clilcu ili'
lions. Vou must lind OUI you l Iongilude
andlatilu<!e in deg.ees lind minutes.

11 rou ha" any questions on eillle< Ille
Field "'wII.d Of tile World Alias. *.iIO:! to
The Field"'*a.d t.lanllOO:!l. $SA, Ostmaf1<..
gatan Q. 5-123 42 Fa"'la, Sweden. Please
inelwe an SASE 0< SAE p1UllIACs,

...ny quesliona llDout tile Ioc.ato< I y$

lem, ll'lCluding a ,equest lor- lindlng out
YOU' own locatOf (do not fo rgel 10 lne lude
you' longitude and latilude> Can be sent to
Folke Ros. a ll SM5AGM. Vaste'ska'srin·
gen 50, S·184 00 Ake rsbe ,ga , Sweden,
Please include an SASE 0' SAE piUS an ap·
Plop/iate numbe' 01 lACs to cove' his e',
penses . Fo lke compiles a " Wo ' ke d
LocatOf Field USI" on a quarterty tNIs is.
WIly don'l rou send you. $COI'e pel" tNInd
to FoI~., to be included in the tis t '

Whenever ..orking a s t a l io n o n any
tNInd, a l..ays ","cna,. Maidenllead~
10fS 0< at IeaSl ihe two 1e11~ lor- lhe held.

I..,lds a'e cO'<e<ed by open sea Slations
O9O:Illiting IM M and polar expeditions .. ill
be .-lecl IOf *O<I<tng 1I1l11O:llds'

ATELLITES

1""- Field A*afd
It Ne.. Challenge

Now It Is time to sta'l collec ling lields
lor tne new Field Awa.d Issued by SSA,
the Swedish Na tional Amate u' Radio 0,·
ganization. The Maiden head Locator Sys
tem has been adopted by all tn-ee ....RO
RegiOn' and has WOfldwi<le CO'\'O:lfage.

"'l1oge1hel Ule<e are 324 lieids. and
rou surely ~ll not -:wi< all 0111lem in II
)'ea' 0< lWO, II _ . 262 loelds a'e CO\'efed
by some ~ind 01 lanll. 8 helds a,e COYefe(\

by pennanefll ice *,II'IOIJI land. and !)4

19111 Fo t ~ e p,oposed a syslem ..ilh
20- x 10- unils. 2- • 1- .....lle< uni ts. ilnd
6 '.3 ' smllllesl unit a . auit., indepen.
denUy, GSANB had desig'*' a Similar sys-
,~

TI'Ie locatOf consista of 1* 0 tellers (the
loeld) follo ..ed by two numbefs, the SQua'e
In tM held, lind 1..0 telle.a giving Ille p0

sition * ithin the small square In Ihe Ijeld .
Th iS system gives the position 01 the a TH
*ilh an acc u'acy 01 be tte' lhan lour kila.
meters (2.5 miles). On the HF band s and
10< Ihe Field "'w e ld , it Is e noug h to kflOW
the la.ge unit, the Held, i.e., the two lilst
teu",.a,

FoI~e Ilas DeelIlhe d....,ng teee IOf this
*o,ld* Ide loclltor syalem. Witho u t hi a
pen.iSlent *Qf\< and ff1lusallO Ie1IIle op
pOSlliOn ~III this .,11011 , a WOfIdwide Illca

to< system *OU1d proDIIbIy Shll be 'II' i"
the lulu/e.

delivered

2522 Paxson Lane
Arcadia CA 9 1006

$299
re7Q·1

(818) 447·4565 m-18am·6pm pst.

P.C . ELECTRONICS
Tom W60RG Maryann WB6YSS

•
NEW 70 CM ATV TRANSCEIVER

ALL YOU NEED IN ONE BOX

• FU l l COLO R. SOUN D. & LIVE ACTION JUSt li ke D'CNldcasl TV Get on 11'115
e .CI II"lI a mateur . ,<\00 mode ill OU' allOJdable , INdy 10 go price

• WH AT IS REQUIRED FOR A COM PLETE OPERATING SYSTEM? T".. t c tcu
do..neon.." &< ou tpuTs to..." tv on ch 3 lor ,eoc&lY'''lI . ceoeeere ooסס 70 em
a nI"""" II"" lOw 100.5 c .... . Ph>(l on an y c ,,", pen' le .,deo """ree yfN ..anI 1<,>
" "",sm. , cameo., VCR. compute< . et c Plug on any 10... Z dynam,c moe OJ u....
colo< U ITWl' . mIG lor Stanoa,d .5 m HZ TV sound Connect 10 138 Y(lC lor
boose . mobI le. Of portable . S&e CI\aPI. l'O 1965 "I'll'll H.."dbook Ttla!" ' u!

• WHAT CA N YOU 00 WITH THE TC7o-1 ATV TRANCEIVER,? Show the shaCk,
pmJects . comp ule , prOQ.am l'slmg5, "orne .,(jll'O rapes, re peal Space Shull l..
auola and ."leo ,. you "ay.. a TVRO, repeal SSTV or RTTY, Wea l" e , Radar, do
pubhc ServICe e• .,nIS sue" as pa rades, ma rathons, ,aclls. CAP searches a~d

rescues .ee list goes on . OX dependS on an tennas and teHa;n , typica lly I
10 40 mile s. We have . ,deo com pe nsa ted FlF linea' amps to' 20 CS t 191 0' !>O
($169) wailS pep to< g'eale' OX

• FEATURES, small 101025 - Push to loo~ IPTU TIR s Wl tch"'ll Ga"' sle l
downcon_ le . tunes wtlOle 42Q.4!>O mHL Dand . Two SWi tCh selected v'deo &
a ud iO ,n"u'" RC'" phone lioCkS a nd 10 pin COIOI camer.. ]ioC k )lmlt VIdeO
mQfI,IOf OUlpul ~. 1 ..all pep RF OUIPtJ I on one Of IWO ladd $151selecleo
c rystal <;onlfolled l,equeon<; _ 439 2!>, 434.0. 0< 426 2!> mHL

C"'U OR WRITE FOR OUR CATALOG 10< fnOfe Inlo 0< wt'>O IS on ,n yo.." a ' ''' w e
SlOC k anlennas, modUles, and e~rylh,ng you "eed on "'TV

TERMS , Vls.iI . MC. Of cash on ly UPS CO~ by phone Of ma ll. Ct1ec~ s muSI Cl ea,
ban~ be'o 'e Sh ipment P'ice Includes UPS su.lace sh ipping in con I. USA, omelS
add 3·/0. hansmliling equIpment so ld onl~ to licensed Tech c lass 0' hlghe ,
amaleu' s , .e"lIaDle In 1965 call book o. co py 01 new II ce~se,

flave to ag,ee ..ith them. AUer all , ChefS Com",, 'e. r".de, M aglu i". stands 10
inc,ease liS c i'cu la tion d"", to the heighlened (and heef publicity, and the equip
ment manutaclu'e's also gel to look good by donaling p,izes. In the end, the
contest is just a way 01 using ham ,adiO 10 inc ,ease eeree.

"'n "'ns ...,f?

Vou mig"t have flOtlCed that I applied a oeo-al .ule of Ihumb in each 01 the
tou' instal'lCes 10 de<;ide ..helhe< II consliluled comme.cialism Of not. Vou can
call th.S Donham'S La.. il rou lI~ec It IIIe aClion could_'ualfy ..sull In money
",c"ang"'g ".nds, " is a del""'e no-no. TI'Ie solu tion 10 tile problem 01 commet·
icatism in 0Uf hobby is 10 plKe ,n the amat..... ru'" tlliS s tOCl llefln llOOl'l 01 busi

ness communicatIOnS.
TI'Ie new 'ule *OU1d not dllf~hale between~ial """Iu'" and non

PfOhl Ofganiza lions (flOle Illal T...PA ;s nonllfolill. The IIOIe <;nterion WOIJld be the
e .change o l lunds, No e.ceptions , With such a deh",hon in place. much 01 tile
junk that we Ilea, On the bands would disappea' -then maybe these bells would
slop 'inging in my head,

USIN G THE AO-1 0 APOGEE PREDICTIONS
"'pogee prediclionS IOf lhe monlh 01 January lUe p<tMded 101 m.ee seclions 01 tile

Uniled Sla les: Washington DC a t 39N nw. Kansas al 39N 95W, and Gaillomia at 38N
122W. Times a,e in UTC lind apogee in Ihi, case is mean llnomaly 128 'ouRf;led 10 lhe
nea'esl wIlole hour. Use tile eMrt as a guide in a iming YOU' anten" a. lhen Ii.....tu ne the
azimulh and ekNalion .alues to peak lhe sal.,tllte 's beacon s ign.a l, 11 you ,equ i.e fTIOfe
K cu.ate omi tal PfedictiOnl, contact ...MSAT a t PO 80. 21. Wa shington DC 2004-4

AM SAT- OSCAR 10 APOGEE PR EDI CT IONS
January 1986

WASH KAN SAS CALI F
ORB I T OAY TI ME AZ EL AZ EL AZ EL
_•••_ -- ~ _._••_•••• == . _••_•••==- -_••_•••_==•••••
2249 I 0000 206 12 189 17 162 16
225 I I 2300 196 16 178 18 152 13
2253 2 2300 189 16 172 16 147 9
2255 3 2200 179 17 161 IS 13. 4
2257 5 2 100 168 17 151 11 130 0
22S9 6 2000 157 14 142 7
226 1 7 2000 152 11 137 3
226 3 8 1900 14 3 7
2265 9 1800 134 2
2267 10 1800 130 0
2272 13 0400 227 I
2274 14 03 00 219 7
2276 IS 0300 214 9
2278 16 02 00 204 14
2280 17 0100 218 6 194 17
2282 18 0100 226 0 213 9 18. 17
228 4 19 0000 219 6 203 13 117 18
228 6 20 0000 21 3 8 197 14 171 17
2288 20 2300 204 12 187 16 160 IS
2290 21 2200 194 15 176 17 lSI 11
2292 22 2 100 18 3 17 166 16 142 7
2294 23 2000 17 3 17 155 13 133 1
22 96 24 200 0 166 IS 150 10
2298 2S 1900 156 13 141 5
2300 26 1800 147 9 133 -0
2302 27 1800 142 5
2304 28 1700 134 0
2309 31 0300 230 0

Ed'wafdT_
"371 W. CI)IkIge AcL
~n"l486l1

I'm 10000ing 10' a compute' Inte.tace IOf
a Commodo<a--&4 like the t.lFJ-l 226 0< the
t.lfJ · I228. ...rsc. I need a ma-f>lJa-l 10< a
Hea lh-kil l'fW·7.

AM HELP

I am loo king 10< au tomobile and meter
<;ycle amateu"llidio cliUs ig<l IIce"se
plates IOf my colleCliOn. I ..ill pIIy posl·
1108. I lllso hII.-e II f_ pl.ates to I' ade.

W. C. $penn K05.AK
Bo. JXllI l

SoI n AllIonio TX 71&265
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INVENTORY REDUCTION
PRICED TO GO!

•

EXPLOSION
OF

VALUES!

MIRAGE

SANTEe

•

We must make room for your
trade-Ins. Check now for lowesl prices
on previously owned bench-tested
equipmentl

CALL TOLL FREE FOR QUOTES

I I

HUSTLER

b

..,
NEWI (COM R7000 RCVR
eo...rs continuoul 25 mllz to 2 gllz l
99 memories-IIC8IllI_IC.. etc.
Loaded ""~h feal uree Available NOVOIlmbof, 1965

VISA/MASTER CARD
FREE SHIPPING
ON MOST RIGS FOR CASH!

S.A.S.E. FOR OUR
"BENCH-TESTED"
USED EQUIPMENT LISTING

MON-FAI 9 AM • 6 PM CENTRAL TIME
SATURDAY 9 AM · 5 PM

4124 West Broadway, Robbinsdale, MN 55422 (Mpls.lSt. Paul)

If you have no label handy, prinf OLD address here:

Name _

Please delete my name from mailing lists sent to other
companies or organizations.

Address~~~~~~~~~~~~_

Name _

City State Zip _

'7!:>".. Iladll.
1.;;J :\IIIRft"un

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale, NY 11737

w e occasionally make our mailing list available to
other companies or organizations with products or ser
vices which we feel might be of interest: to you . If you
prefer that your name be deleted from such a list, please
fill ou t the coupon below or affix a copy of your mailing
label and mail it to:

------------------------

ATTENTION
f----SUBSCRIBERS-~

z;p _

(Xint N EW .uJdress here:

l e t us know 8 week s in adva nce so that you won'l
miss a single issue of 73.
Attach o ld label where indicated and print new ad
dress in space provide d . Also incl ude your mailing
labe l whene ver you write concerni ng your sub
scription. It helps us serve you promptly. Write 10 :

l~
f()" "' ~'d i" sooscnouon Depa rtmen t

• P.O. Box 931
i\ ltud l..... r S Fa rm ing da le NY 11737

l h lend myw~,ipliun one ~ddi t ion.l l ye ,., in, o nly S19.'J7
P~yme"t enc luwd Bill me

( ....do .oo1M~.;co Ul .~1n y• . only u s h.ndo d r... n on us b.an k f ".~; ~n S.....n

,n .~71l yO . only us f.. ndo 61..... on us h.. ..k. l "''';ln " .. .... ,1. pi...... i""..i ...

MOVING?

I
I
I
I
I
( ;;3( ";! Na me _

I:: Add ress _-I t: CHy State~~

I .,
I
(
I Address _

L C;ty ~ate __::: ..J
"When You BUY, Say 73" 73 for Radio Amateurs · J a nuary, 1986 85



MFJ 24 HOUR
LCD CLOCKS

TheM MFJ 24 hour claw: mah
your DXlng. contesting, logging
and SKEDIng easier. more precise.

Rud botlI UTe 1M IocII dme
at. gll.1rItIl till MFJ.l".
111.1I5, lIuaJ doct:: that dilPlays
24 and 12 holl" time simulta/'leousty.
Or choose tile MFJ.101, S!U5
single dock 1nf 24 hour UTe time.

Both are moulltea In atsusneo aluminumframe,
feature huUe IIly-to-lH 511 Inch LCD numenl'
and a stoped lace that makes reillling across-me
shack easy and pleasant.

a::m 1m
MFI 12 14 HOUR DUAL LCD CLOCK...e'., ...~~

Youcan read hour. minute, second, month and
dayaM operate themIn all afternating nme-cate
disp l~ mode. You can also synchronize them to
WWY lor split -sllCOnd timing, Both ate quem
controlled lor excellent accuracy .

tm
MFJ 24 HOUff LCD CLOCK

They are bitt.., opIl1ted so you don 'I h.we 10
reset them after a power fanure, and battery
operation makes them suitable lor mobile ano
portable use. Long IIle battery Included.

MFJ' l08 ls 4Vlxl xl In. MFJ-l07 is 2V.xlx2 in.

MFJ.2&O

526.95
MFJ.262

564.95

MFJ-407 Dllult EIKtronIc Ktylr sends iambic,
automatic, semi·auto or manual. Use squeeze.
singlelewr or strafgtlt key. Plus/ minus keying. 8
to50 WPM . Speed, weight, tone, volume controls .
On/Ofl. Tune. senu-aetc switches. Speaker. RF
prool. 7~ 2x6Inches. Uses 9Vbattery, &9VOC
or 110 vAC with AC adapter, MFJ-l305, $9 ,~ ,

MFJ-BB' 5329.95
Meet thl , mptCl roller

Inductor tuner that lets you run UIJ 10 3 KW PEP
ano malch everthing from t.a tc 30 MHz.

Oeslgned to mltch 1M .... IITIIller rigs, the
MFJ-989 Is the best roller Inductor tuner pro
duced by MFJ. OlK roller inductor tuner features
a :ktiglt lll"n axJnler plus a spinner knob lor pr&
e se induetancl COIltrol tor rnadmum SWR reduc·
tlon. Just takl a lookat an thllSl other great lea:
tures! BullS-ln :DJ watt, 50 ohm dummy laid,
bullS-ln":l balun and a built-in righted metw that
rea(ls SWR af'Id Iorward and rellected power in 2
raflges (200 al'ld 2000 watts). Accuritl.y +10% lull
scale. Meter light requires 121JDC. 6 position an
tenna switch . 10'1. x 41h x 15 Inches.

MFJ "ORY" OUMMY LOAOS

MFJ'I "Dry" dummy 100di are air cooIl6--M
messy 011. Just right tor tests and last tene up. Non
inductive 50 Ohm resislor in aluminumnouslng
with SO·239. Fuli loaCI to 30 seconds, de-ratlng
curve to5minutes. MFJ·Z60 (:DJ watt), SWR 1.1:1
to 30 MHz, 1.5:1, 30-160 MHz, 2Vtx2Vv(1 in . MFJ
262 (1 KW), SWR1.5:1 to 30 MHz,3x3x13 lncnes.

MFJ ELECTRONIC KEYER

M'_
569.95

ROLLERINOUCTORTUNER

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE YrSA.

800-647-1800
Can 601-323-5869 in Miss. and outside c_
cceunenter USA Telex 53-4590 MFJ STKIJ

•.': '

_- r.
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MFJ ENTERPRISES, INC.
Box494, Mississippi State, MS39762

MFJ

MFJ ANTENNA BRIOGE M'J-....
NIN' you Cln quickly optImlzt your $79.95

Intlnnltor p"k perfonnIl'lCllf!tIl:
thil plftlbIt, totally setkontalned
Intennl bridgl that you can tale to
YOII" ahtenna site-oo other equip
ment Is needed.
You ean detlrmlnl if your Intennl ll

too long or too Ihort, ml"UI'I Its
1'I10nlnt frequency Ind Intenna
reslltlnclto 500 ohms. II 's the
easiest and most convenient way to
determine antenna performance even
able toda~ 10 anyone . There's nothing
else like naIId onlyMFJ t\a.) II. Buil t-in rll$lstar\CI
britge, null meter and tunable osdllator-driver
11."30 MHz}. Uses 9Vbattl!lry. "x 2 x 2 inches.

REMOTE ACTIVE ANTENNA
TtIt lutborttltl" "Wand Rldla TV Hlndbooll:"

mM ttlt MFJ·l024 as "a lirst-rate easy-to-oper
ate~ive antenna ... Quiet. with excellent dy·
naroic range and good gam ... V&ry lownoIse rae
tor ,.. Broallirequency coverage ... the MFJ
1024 is an excellent choice In an active antenna" .,

54 Inch I'Imote Icllve Inten." mounts outdoor
ew from electr ical noisefor m~imum signaland
min mum noise pickup. Often outperlorms long
wir hundreds of teet long. Mount atlywhere-atop
ho , buildings. ba"r,;onill$, apartments, ships.
U IrItIllny rldl. to receive strong dear signals

an over the 'Mlrld. 50 KHz to XI MHz. High
Ic range eliminatesintermodulation. Inside

01 unit has 20 dB attenualor, gaIn control.
SwitCh 2 receivers and auxil iary or act ive

antenna. "On" LEO. 6 x2 x 5 in.
soIt.coax. 12IJOC or110VACwith

MFJ-1 31 2. $9.95.
MFJ-1D2"

5129.95
200 WATT VERSA TUNER

M'HOlB 559.95

•

•- () ...• ()".

ORDER ANY PRODUCT FROM MFJ AND TRY IT·NO
DBUGATIDN. IF NOT SATISFIED, RETURN WITK
IN30 DAYS FOR PROMPT REFUND (1aI Iblpplng).
• One ye41 uncondltlonal guaratllee • Maoe in USA
• Alkl $5.00 each shippinglhandting • Can or write
lor free catafog . over 100 products.

EYtrytlllnl you IlMlIls Included for undlng Ind
ncelYlno RmJASCI1/CW on I Comrnodot1 54
or VIC·lO Ind your !\1m rig. Youget MFJ's most
aCIvanced computer Interlace, software on tape
and an cabtes. Just plug In ana operate.
Ib1 MFl-l229 II' gentrll purpou computer In

terlace that will never be obsolete. An internal
DIP switch . TIL afld R5-232 ports lets you itl1apt
the MFJ.,229 to nearly any tlol'ne computer and
even operate AMTOR with appropriate software.

Amuhllr " 1CtlpI" LEO tuning array makes
acetKatll tuning last. easy and prllCise.
'Illol an trlnsmlt botII RlITlIW (170 Hz) Ind wi.

(ISO Hzlshttt while the varlaDie shift tuning lilts
you copy any shift (100-HXXI Hz) and any speed
(5-100 wpm, l)XX} baud ASCII).
AutoR\lltl~ thmhold colTKtlon and sharp multl

cere aetlvlI ll1tef$ give good copy under severe
aR M. weak signal and selectln liKllng.
Tbtn'. In FM (limiting) mode lor easy trouble

-free tuning that's best lor general use and an
AM (non-limiting) mode that gives superior per
formance under weaK SigI'laC:heavy CRM.

A IIIndy NDnnlVRftWM eliminates re
tuning 'Mille checking tor InVerted Rm.

An lXtrI.lllrp PI Hz ew Illttl' reany separates
the signals tor excellent copy.
12Y1112 Y2 I 6 Inch... U$tl$ floating 18 VDe or

110 VACwith MFJ·1312, $9.~ .

MFJ PORTABLE ANTENNA
MFJ 'I Portlble Antenn. lets you cperete 40, 30,

20, 18. 15. 12, 10 meters from apartments, motels,
camp sites, vacation spots. Vly electr icany dear
locaTion where space tor lull size antenna is a_om.
Att1ncoplng whip (exten 54 in.) is ITIOtJnted

on sell-standing 5Y1 x BY. 2~ inch Phenolic
case. Bullt-inanteena luner 'eld strenght meter.
50 teet ClW:. Complete mur f\(! portaOie an
tenna system that you can e neert anywhere.
30J watts PEP.

MFJ-l62l

579.95

RTTY IASCIIIAMTOR/CW M'J-'219

COMPUTER INTERFACE 5179.95



MFJ-818

$89.95

MFJ 's blst 300 Witt tun... Is now IVln bltttr!
Thl MFJ·gc9C . 1~In-onl DllulI Vlrsa Tunlr II

gi...es you a tuner, cross-needle SWRlWanmllter,
dummy load, antenna switch and balun in a new
compact cabinet. You get Quality conveniences
and a clutter-tree shack at a super price.

A new tross-nlldll SWR/Watlmlter gives you
SWR. forward and reflected power-all at a stn
gle glance . SWR is automatically computed with
no controls to set . Has 30 and 300 wan scale.

Run up to 300 w. tts RF output-and match co
ax , balanced lines or random wires from 1.8 thru
30 MHz. Tune out SWR on dipoles . vees.long
wires, verticals, whips. ceame/qcaos. lOx3x7 in.

OIGITAL SWR/WATTMETER

FUlly .utOlNltlc Dill ital SWRIW.t1metlr reads
SWR t. ttc 1:9.9directly and instantaneously-no
SWR knob to set. Huge 0.6 indl llrigtlt orange
digits make aocss-me-rcomreaoing easy. 12
segment LED bar graph wattmeter gives instan
taneous PEP readings up to 200 watt RF output.

Good, bar! . ml.m.tch trt-color LED.lndlcatl
hVR condIUon•. Small size(5V, x 4'1. x1 in.) anc
easv-tc-reacdigital display makes it ideal lor mo
bile use For SO ohm systems. 1.8-30 MHz. 12
VDC or 110 VAC with MFJ-1312. $9 95.

MOBILE ANTENNA MATCHER
MFJ-91' 519.95

l owir your SWR .nd
Get morl powl r Into
your mobile whip lor
solid signals and more
OSOs . Your solid state
rig puts out more power and generates less neat .
For 10-SO meter whips . Easy plug-in mstanauen .
Complete rnseueucns. Fits anywhere, 2'hx2 VJ ln.

529.95 MFJ·' 701

••- =::: ~ :.-• • ••

ANTENNA CURRENT
PROBE MFJ.2lJti 579.95

Instantty sllect: any
. ntl nnl or rtg by
lumlnll I knob. Or
ganizes coax cables
and eliminates plug
ging and unplugging ,
Unused terminals are
grounded to protect
your equipment for stray RF , static and lightning .
2 KWPEP, 1 KWCW. For SO to 750hm. Negligible
loss, SWR, and crosstan gives high performance .
SO-239s. Convenient des~ or wall mounting .

MFJ·l702, $19.95. 2 poslUons. Cast aluminum
ca...ity COtIstruetior. gives excellent perlormanct
up to 500 MHz with better than 60 dB iSOIalinn at
450 MHZ. Heavy duty, low lOSS swit..~ ha:s less
than 20 mitl iOhm eoetact resrstaoce. less than 0.2
dB loss and SWR DIllow 1:1.2. 2 x 2'h x 1 inches.

MFJ-1701 , $29.95. 6 posillons. 'Mlile manabre
sur tace for recording ant . positions. !IV, x 1VI X3 in.

.'MFJ.....

5169.95

lib qu.llty powlr supply gives you plenty 01
voltage and current tor all your analog and dig
ital circuits. 3 completely lsolatl d output. 2
variable 15 -l{) VDC at 0.5 amp and a l ixed 5
VDC at 1 amp. Connect in series or caraner
lor higher vollage and current. It's short dr
cuit protected, has excellent tine (typ.O.Ol%/
V) and load regulat ion (typ.O.l%). Ughtl d me
tlr. monitor vcrt.zcur. 12x3x6 in. 11 0 VAC .

CROSS·NEEDLf SWR/WATT
METER MFJ~15 $59.95

MFJ '. tron-needll
5WRlWI ttmetir ll lve.
you SWR, torwud
and rtfIectl d powl r
-III at a . lnUII
III. nee! SWR is auto
malically computed
- no controls to adjust . Easy-to-use push
butters select three power ranges that give you
ORPto lutl 1egal limit power readings. Reads 20/
200/2001 W forward, 5/50/500 W renectec and 1:1
10 1:5 SWR on easy-to-oread tl'otl color scare light
ed meter. Needs 12 V. ±10"1.. lull scale accuracy
6'h x 3'1. x 4VJ inches.

PrlceN.Hd 50% to $169.951Get a luilleature
Super Keyboard met sends CW/RITVi,\SCll lor
the price 01 a 000d memory keyer .
YDll get till alnvlnllnel of I dldlCllOd kl"ibolrd

-no program to load-no Interface to alfInlCt
just turn it on and it's ready 10 use.
Thls5 modi Suplr Keyboard lets you send CW,

Baudot, ASC II, use it as a memory keyer and for
Morse Code practice . You get text bulter, pro
grammable and automatic message memories.
error deletion , bUlter preload , btJlter hold .

TRIPLE OUTPUT LAB POWER
SUPPLY M'''''''' 5149.95

AFFORDABLE PACKET RADIO FROM MFJ
An Idenllcal TAPR TNC 2 clone with a new cabinet and added features ••. for an Incredlhle 5129.95.$12995 All you nlt. d Is your rig. home computer with a RS-232 serial port and It

terminal program. II you have a ccmmoocre &4 . 128 or VIC-20 you can use
MFJ·1270 MFJ 's optiona lStarter Pack 10 get on the air Immediately. You get interfac

ing cable, terminal software on tape or disk and complete instructions ..,
everything you need to get on packet radio. Order MFJ-1282 (disk) Of MFJ
1283 (Iape), $19.95 each.
Unllkt m,d1lne IpKific TNC., you never nave to wOHy about your MFJ-1 270

being eosotete because you Change computers or because packet rlOia stand
ardschange. You can use any computer with an RS-232 serial port and an ap
propr1ate terminal program. If packet radio standards change. software up
dates will be madeavailable as TAPR releases them. Also speeds in excess 01

Join thl I.cltlng picket rldlo revolution Ind InJoy error-frll communlca- 56K bauds are possible with a suitable external modem! Try that wnh a ma-
ttons ... lor an Incrldlbll $129.95, chine specilic TNCor one without hardware HDlC as higher speeds come lntc
MFJ bflng. toglthlr etnctent manuflcturlng and TAPR's (Tucson Amateur widespread use , You can also use the MFJ-1270asan inexpensive digipeater.

Packet RadiO) leading edge technology to brtng you affordable packet ra"lo, It fl.turls the latest AX .25 Version 2.0 software, hardware HDlC tor lull du-
YOtl get a nearly identical Clone til the widely acclaimed TAPR TNC 2 with plex , true Data Carrier Detect lor HF, 16K RAM , simple operation plusmore.
identical software and hardware. It's In a new cabinet and incltH1es a TTL Join thl poacket radio rlvolutton now an" help m.ke history. Ord... thl
serial port for extra versatltity. MFJ-1270 today.

Here are MFJ's latest and hottest products for improving your statlon's perfonnance.
SUPER ... 2 KW COAX MFJ's Best VERSA TUNER

KEYBOARO SWITCHES MfJ·'702 MfJ."9C $149.95
519.95

ORD ER ANY PRODU CT FROM MFJ AND TRYIT-NO
OBLI GATION. IF NOT SATlSF1E : RETURN WITH
IN 30 DAYS FOR PROMPT REFUND Ill U shipplng l
• One year unconditional guarantee . Add $5.00 each
shipping/handling . Cat! or write lor free catalog,
over 100 products .

TO ORD ER OR FOR YOUR NE ARE ST
DEALER , CALL TOLL-FR EE

800·647·1800
Catl 60 1 '323-~9 m M ISS and octace
contmentat USA Telex 53·4:'90 MfJ STKV

V/S4'.....
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ONTESTS

CALENDAR
A RRL Sl ralghl K", Nighl
ARRL Midnighl Special

51h Annua l 13 .to-M.ta. World SSB Championsh ip
Hunting Llora I.. The Air ConI_ 1
ORP CW Coni_I
ARRL VHF S.a.p.tak_
5th Annual 13 1~M.t.. WOfId SSB ctlampionsl>ip
7th Annual 13 l &G-MeI.. WOfId SSB ctlamp;onshlp

.....Ie<>n.a Expaori .......I.... Cont_1 SpMI
North Oakota 0 00 Party
ARRl NO'ricfI Aounduop

2nd Annual 13 1~M.ter WOfId SSB ct>a ....op;Ohsl>1p
MichOg.an YL 000 Party
2nd Annua l 13 2O-M.ter WOfId SSB ctlamp;onshlp

Claaaic Radio Exc......
Ne. HampaN.. Qoo Party
Dutch PACC Conl..t
YL·ISSB esc Party_~

ARRL Inlam at ional ox ConI..I_CW
Rny World Champlonahlp

ARRL Inl emallonal ox Conlell_ PI>one
YL·ISSB OSO Party_ CW

CARF Commonwu ll h Phona Contes t
ARRL 144·MHz Sprinl
ARRL 220-MHz Sprint
ARRL 432·MHz Sprinl
ARRL 1298-M Hz Sprin t
ARRL §O.M Hz Sprinl
ARRl VHF OSO Party
ARRL Field Day
CARF Cans'" Oay Cort l ..1
IARU Radiosporl Champlonaltlp

•

t
',, .

I', >
,

2I).Meler COnt"1Chairman
Chuck Ing,am WA8R
44720 N. 11Ih Street Easl
Lancasler CA93535

1S-Meler COntesl Chairman
Ron Johnson Ke7PA
68 South 3lIll West
Brigham City UT 64302

lBO-Meter Contest Chairman
Harry Alsenault K1PLRi4
704 Curtiss Drive

Garner NC 27529

ARRL STRAIGHT KEY NIGHT
Starts: 0000 UTe January 1
Ends: 2400 UTe January 1

Sponsored by the ARRL, t h la Is a
Irtendly meeling on lhe ai r u sing alraight
keys. Suggested areas of operation on 80,
40, and 20 meters are 60 to 80 kHz from Ifle
lower band edges and to kHz from the
lower Novice band edges. When partici.

pating, use "SKN" Inslead 01 RST precec 
ing t h e three- d i g it repor t to clue In
passe,sby. Following SKN, send a lial of
s tallons worked prue your VOle 10' best
lisl heard during the period. reote. your
yote does not h. .... to be from the alation s
worked; i t can be anothe, atatlon 1'QU·.e

heard wor\< ing SKN. This Is not • con lest,
so quick contest·like exchanges a'e dis
couraoed_Include a vote lor 1M mosl in
leresting aso besides your best-IIs1 vole

teet award. Plaques will be laaued 10 the

World Championship Siallona. Awards
wi l l be issued In .ach operator c lass, In
each CQnlill8f1tal US ala Ie. Canadian prOVo
Ince and lemlory, and ARFll oxec coun
Iry .epresenled.

RULES AND FORWS:

COntes lanla e'e encou' aged 10 use Of
l icial conlest lorma. To ob!a;n YOU' OWn
coPY of 1M rulea and Neh C(lt'Ilesl lorm,
aend an SASE 10: Conrell Rules and
Forma, Billy Waddoz KA6JJ1IJ3, 1762 Bar
.ie", Viala om., Annapolla U O 21401.

Mail Yoo.>r Enlry To:
l~Meler COnlesl ChaIrman

Gary Vesl WA.3KCY
Slar Route. Box 34
Holliday TX 76366

4().Meter Contest Chairman
Dennis Younker NE6I
43261 6th Street Eaat
lancaster CA 93535

OuI.()l·Stat.
W5PWG 1.152
K4FHO ~

''''' ""K4BAI 576
'oWGAX 576
NtPl 544

NEWSlETIER OF THE MONTH

~ s::':~:Rs;;;:,s
-" Servl". Amateur R ;"Jlo ,,, W'.lI:olt.I"

._
WA2NJY 27,450
NC2V 25.920
W2I.IIYA 18.792
K2A.A 11,858
KAZVAZ 10,948

SUMMARY SHEET:

Summary sneets must con tain (1) eon·
tesl ca llslgn, (2) your state. prov ince, te rri·
tory, o r ARRL DXec count ry. (3) steuen
ownsr's name and maili ng addreu , (4) a
list o f sta tion aquipment and antenna{s).
(5) the operator cl ass, (6) to l al Ooos, (7') to
lal OSO polnls earned. (8) toter US slates
YIOIked, (ll) Canadi.n province• • nd terr"

tOt'ies "'orl<ed. (l O) the lotal o f ARRl DXec
coun tr ies worked, (11 ) l o l a l muUiplie.
po inls. • nd (12) your c laim ed co nl es t_.

1llSS Haw ......., OSO Party

T.Sc<li ~ og Stallona

PEN ALTIES:

A penalty of 100 000 pointa will be ae
sesssd l o r eac h duplical. ccmac t
counled in a conteslanl's claimed score.

ENTRY DEADLINE:

Enlries should be mailed to the appro
priate C(lt'IlltSl et>ainTliln listed below. En
l lies musl be POSTWARKED NO LA TER
THAN FE8RUARY 20. IIl8l5, lale Mlriea
will be regislered es check logs.

Im agine our surprise when we opened Ine la test Badger Stat.. Smoke Sig
nals_ and a pair 013-D gla. ses l ell ou t! The g lasses, donated by a local lelevl.
sion slation. allo"'ed us to Me tne Yellow Thur>cler (Wisconsin) ARC's Field Day
ope,ation as it we were ecllJally there ' To our knowledge thia ia the firat time
that 3-0 pict",es ha.... appea'ed In a radio clu!> newsletter.

But the flashy pictures are no t lhe only reason that Smoke Signeis I. th i.
month's win """, W..·.e been cons is tenl ly imp,..ssed by the quality end breadth
01the coverage gi ven ama l..", ,adiO by Edito' Ken Ebn..ter K9ZZ. Smoke SiQnsls
Is a publication that ""'ea all of the radio cl ubs in Wisconsin. 80 Ken obylously
has a great deal 01 Informa tion to draw " om , Each issue we'ye seen has been
lively read ing, and "'e'd like to congratulale Ken and nte Crew 10 ' putting out
such a great publ ication.

To enl .... your club's newaletter in 73's N_sleUe. of the Month Conteat . send
i1 to 73 Magazine, EdItorial QUicea, 80 Pine Sireet, Pelerborough NH 03A5B, Alln:
N_slett", 01 the Month.

RESULTS

AWARDS;

A m inimum 01 t OO OSOa mual be
-...otked In an evenlto be eligibl. 'or a con-

.,..1 as outlined below, Be aure 10 In
c lude your soapboz commenll and a
bl.Ck .nd white phoro lor possible publI
cation.

O/SQUALIFICA. TION '

COntestants may be disqualified ii they

run Illegal power, cause dellbef.l. inl er·
ference, leil i o comply "' ilh tM ru.... lor
Ih. OX window. attempl lOachiewe a aeor·
ing advantaue, or i f duplicale contacla not
cancelled exceed mofe than 3% 01Ihe 10
l al contacts made, Decisions 01 the eon
test commi ttee an~ Un al. Disqualified
stations will be barred I rom these evente
for one year thereafter,

SUGGESTED FREQUENCIES;

21.250-21.350; 14.175- 14.250; T.05O_

7.080 (OX); 1.115-7.250 (WIVE); 3. 760 
3.190", 3.805-3.875; 1.830-1 .850; 1.855
1.900 MHz.

ENTRIES:

Entries musr inc lude (1) a conteSI log.

(21 a dupe sheet lor 100 or more conlac ts .
(3) a Iisl 01muilipliers. and (4) a summary

AW LTlPLlERS;

1 multiplier poinl is .arned lo r .ach con.
tlll8f1tat US state l48 m ax.). Ca.nadian prov
ine. or terr ito ry (13 max.), 01 ARRl e xec
coun try (excluding the United States . nd
C.nada).

FINAL SCORE;

Tola l aso pointa " mulHplle r
pointa _c la imed score,

OX WINDOW:

For 11\8 pu rpose 01 this evenl, OX win
dow "equenc18S are rf!'SefVed for spl,'·
N IId _a,!OII only. WNE SI. loons .r.
nor to transmIt in It.e .indow at all. OX
slallOnS may I ransmil bu t mu,r I_ .e
OUIlPde 11\8 WIndow fr equencies. OX WIn
dowa incl ude 7.080-H I9O. 3.790-3.805.
1.825-1 .630, 1.850 - 1.856, ar>cl 1 901- 1.1113
MHz.

Itat... and 13 c.nadian prowinc:es Of I......
torles transmil RS repotl and Itale, prov
inc., o r terrilory . All Olh.rs, includin g
AIaaI<a and Haw~i , Iransmit RS repotl.nd
ARRL exec country.

OSOPOINTS:

5 OSO points lor contacla . ,llli" you.
own contl~'.

10OSO poinll for conlacts oul,1de you.

own conrl..e..' .

J.n 1

Jan 5
Jan 11
Jan 11-12
Jan 11-12
Jan 11-1 2
Ja n 12
Jan 11 _19

Jan 11-19
Jan 11-19
Jan 25- feb 2
J.n 25
Jan 25-26
Jan 26
J.n 26-21
feb 1-3
feb 1-9
feb 1-9
Feb 15_16..."
Mar 1-2
Mar 15_1 6

Ap.'2_13
Ap. 14
Apr 22
Apr 30

May I
May 17
Jun 1_1

Jun 28-29
Jul1
Ju1 12_1 3

A,"tIOUM:;"ll 11>e Jan.....ry Classicl-11>e

111116 'unn'!\Q 01 the WofI<l sse Chsmpion
ships! The "~I afld only c<.>nle$ls of thei,

kInd . llleM live (51 ;l\Cl iyidual $i"llle-w.nd

""enlS .'. world'fenowned and amongs'
t l\e most cnallenging events on Ihe ballds
today, Winner. 01eaCh contest determine
11111 World Champion lor 15-, 20-, 4l)., 75-.
and 160-m"te. s ing le sideband:

January 11. 1966
0000-2MXl UTe
5th~Mele, WOfld sse Championship

January 12. 1966
0000-2400 UTe
5th 75-1.4"1"" World sse Championship

0000 UTe January 18, 1986.
through 20t00 UTe January 19. 19116
llh lflG.Met.". World sse Championsh ip

Janulry 25, 1986
0000-2400 UTe
2nd 15-Mele< World sse Championship

Jsnuary 26, 1988

0000-2'*00 UTe
2nd 2l).Me,« WOOd sse ClWnplonsh ip

Stations mIIy be _lid only once (Wf

_,. All conlllCIS must be two-way sse,

A ll al;11l1ons, regardless 01 ope<ilIhng c lass.

m111 opefl'e'". enli... c:onlesl period ,

EXCHA NGE;

Stallona wit hin the 48 continental US

OP£RATORCLASS:

(~ IJIngl. opera'or, single Ira"smillllf,
sse only; (b) mulli-«-alor, sing le I.ans
mlUef, sse only.

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 0&J04.

WORLD SSB
CHAMPIONSHIPS
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Kantronics UTU-XT
NOW - for ANY computer,

the intelligent terminal unit
that can change its spots.

Can you imagine a terminal unit (TU)
that has user programmable
parameters? Would you like to be able
to vary the MARK and SPACE tones you
use by computer control , save these
parameters for next time, and be able to
change the center frequency and
bandwidth of the CW detector? All this
can be done with the Universal Terminal
Unit-XT by Kantronics.

Imagine a CW/RTTY/ASCII/AMTOR
machine that operates with a TNC-like
command structure, including 54
commands. The UTU-XT does just that
with a 6303 microcomputer, 2K of RAM ,
NOVRAM, and 128K of EPROM
embedded inside.

UTU-XT is also compatible to any
computer with an RS232 or TTL (C-64)
serial port - the circuit is built in . This
allows you the flexibility to change
computers at any time.

UTU-XT operates CW from 6-99
WPM , RTTY from 45 to 300 baud. ASCII
from 110 to 300 baud, and AMTOR
modes A, S, and L. Selective RTTY and
SELFEC are included.
Suggested retail $359.95

lit!!! Kantronics
1202 E zsro Street (913)842·7745

lawrence, Kansas 66046

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01 834 (617) 372-3442

The only repeaters and controllers
with REAL SPEECH!
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Create messages just by talkinq . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

No other repeate rs or co nt ro llers match
Mark 4 in capabil ity and features. That's
why Mark 4 is the performance leader at
amateur and commerci al repeater sites
around the world . Only Mark 4 gives you
Message Masterrv real speech • voice
readout of rece ived signal strength,
deviation , and frequency error • 4
channel receiver voting • clock time
announcements and fun ction controt e 7
helical filter receiver. extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifi cations on the
repeater, cont ro ller, and receiver winners.



and mall a leport to ARRL Headquarters.
Newlnglon CT 06111 by January 10, 1986,

ARRL MIDNIGHT SPECIAL
Starts: l).4OO UTC January 5
Ends: 0600 UTC January 5

During the hrsl hou' uM 80 CW; during
the second hour uM 75 phone. Worl< Sla·
l lons once on each mode. Suggested ne.
Q'-":1e'S afe 3S4O-~1O and 38!>5-3895.
beha"O" J.<!lglt consoeu tl.... Mrlal nllfT>o
bftr b8ginnlng with 001 plu, name. Final
.eore equa lS l o t a l number 01 OSOs
worked with flO muilip lier, Mall entdes by
Fabruary 3, 1986, to ARRL Headquarters,
New ington CT 0611\. Top scoras wi ll be
lIated In OST.

HUNTING LIONS IN
THE AIR CONTEST

Starts: ooסס UTC January 11
Ends: 1200 UTC January 12
Tile contest Is sponsored by lions

Clube Inlernational and COOfdinated by

lions Club Rio de JaflliroA~-BrOt
zil. Participation In tile contest la open to
all duly~1cetlaed ,adiO operalOfa. Uon and

non-Uon. There are Iwo modes: phone and
CWo Participation In boIll modes Is al
lowed but points are counted separarely.
All amateur stations partiCipating must
operate wilhln Ihelr l icensing regulation.
Sepafate categor ies will exist fo ' single
operalOI and rad io clubs/societies , Multi·
operators may participa te as long as Illey
do not operate simultaneously wit h l he
same prellx. HoweYfl' , eacll call sign used
must De listed on tile log.

lIM 80, 40. 20, 15. and to meters. Asso
elat.. of the lions Club 01 Rio de Janeiro
Arpoador will operate mainly witllin tile
Iirsl 50 kHz 01 each band and around
U.27'O. 21210, and 28.550. Only one aso
wnn Ille same station on .-en band and
Nell mode may be counted. Remember
tltat phone and CW are counted $epa

rately!

EXCHANGE'

RS(T) an d sequential OSO number.
When contacts ere made wltll Lions, Leos,
or Lionesses, tile name 0 1 the club COn
tactad sllould be clear!y Identil led.

SCORING:

OSCs wit hin the same continen t count
I point wnlle tneee bet_dltferenl cor>
tlnents count 3 poInl •. Score 10 extra be
nul points toteact1 aso with a member of
a Uon.l.ioneM. or leo ClUb lrom a diller·
ent counlry or 5 poInta within the same
count..,. SCore 20 bonu. po;nts lor a aso
WIth a member 01 the Lion. Club Rio de
Janetro Arpoador or lor Nen aso with a
member 01 l he Melwin Jones Memorial Ra·
diO ClUb ollhe United Stat... Score 25 ex·
I ra po;nts if contact Is made with the
Afpoador ottlclal statlon with cSlIsign
PYlLCA,

Con tacts be tween Brazilian ststlons
snd members a! the Arpoador c lub, as
well as Nort h American st allons and Mel·
vln Jones Memoria l Radio Club, will coun t
on ly 5 extra points, Conlacts between Bra·
zil ian stations and the Arpoador olliclal
stalion (PYlLCA) will count ony 10 extra
points. Contacts between members 01 the
Arpoador ctub. ilS well as eeeteets be
tweer> members of the Mel ..in Jones Me
morial Radio Club, will not count any
bonua points.

A WARDS;

For both categones, Ille Lions ClUb In
ternational will Pfesent trOPhies lor lirst.
second, and third place on botn modes
For single operators. tounh Ihrougn tenth
places will lecel..e plaques, In addItion,
each log sent by participants with a mini·

mum 01 15 con tacts will recei... a apeclll
certl tleste.

ENTRIES:

Keep a ..,:p.rate log lor each mode Ind
clNrIy Indica-te the operatIng catego<y.
Eaeh p.articPant will note In tl'lllog. the
call$lgn and inlormaliOn excl'laonged. Con
flnn&tion of eeeteets will be made by c0m

paring t ne logs o f parllcipants. Par.
tlclpanta should send thei' logs by air mail
not later tnan Februil-ry 15. 1986, to: cee
test Committee, Rio de Janeiro Arpoador
Lions Club, Rua sao Franei!lCO Xavier No.
246, Apt, 407, 20551 , Rio de Janeiro, RJ,
Brazil.

MICHIGAN aRP CLUB
CW CONTEST

Starts: 1500 UTC January 11
Ends: 1500 UTC January 12
The conlestls open to all amateurs and

all a.. eligible lor 11'1I awards. Tnil Is a
CW-only, allll.and ORP cont..t. Use il-II
ll.ands lrom 160 10 10 meters, . xcluding
WAAC bands. Each station will be com
peling wUhin his own state, Pfo¥lnee, or
country in oneal tile tollowlng cat~:
(1) one Wan or less outpu t power, l2l1i..e
Wa" s or less outpu t power, 131 O¥lIr Ii..e
Walls outpul power.

EXCHANGE:

RST, state, province, or country. p lus
power output.

SCORING'

Eaen con test is worth one aso point.
Mult iply by the number o f states, p'OV'
inces, and countries worked per band tor
total points. " operating l00%.natural or
ballltY -oenc:y DO'Wer. use a bonus
muttipller at 1.5 times total poinls.

AWARDS:

Cerhlicates will be aw arded to tM I'IIg1l

esl·scorIng atatlon 11'1 each state, PfO¥lnce.
and country,

ENTRIES:

Log Info rmation must inelude' futl log
data wi th a &eparate log lor eac f! band.
name and addfeSS, equ ipment used, and
power outpu t. Logs must be 'Kel_ed no
latet than al x wetlks alter tile end o f the
con".t. Please Include an SASE or two
IACt lor contest results II desl'ed. Send
all logs to: Chris Hethorn KM8X, 68t8
Meese Dr., Lansing MI ..ell1 0.

ARRL VHF SWEEPSTAKES
Starts: 1900 UTC January 11
Ends: l).4OO UTC January 13
Sponsored by the ARRl.. tni. ialhe 39th

annual running 01 this _t. A. uaual.
cneck OST l o r a ny last·mlnute rule
cnanges, Tne object of Ihis contest la to
wo,k as man y '"'"lflurs In as many 2·by·l.
degretl grid aqua oe' es possible, using eu
thorlzed amateur frequen cies above 50
MHz. Foreilln stations may only work WI
VE amateurs.

Opeflhng cil-tagorles include: (AI lingle
operalor, lingle band; tB) alngle opera tor,
allband; IC) multi-(lpera tor, Single-band
ent 'le'S may SlJflmlt asos made on other
bands tor ARRL-aHilial ed club competi
tion Ctedlt. Mult i-operator atationa must
Ita... all equipment and antenn.as located
WIth in a 300-meter-dlilfTleter ci'cle.

UM at repeater frequencIes 0. reI ran..
miNion of eithe< aignal is nol permitted.
Thla altlO includes soliciting conriCl...la
2-meler ,"peeters or on ,epeater trequen
c.... Use 01 national simplex IreQuency,
146,52 Ml-tz. or Immediatll'lldJacent guard
Irequenc les Is li kewise prbhibited, How·

•

ever, thera Sfe no lestrictions on the use
01223.50 MHz.

Only reeognlZIl(! almplex hequenel••
may be U$ed, suell as 144,90 to 145.10;
146.• 11I.551,58; 1.7.• 21.• 51..-aI.511.W.57
MHz on 2-meter-s. Locaklption simolax
channell and IrS(luencies adjacenl 10

these IrllQuenele'S Iltal ao no1 violatll the
intent of tl'll alXrve ruleS 0< the spirit and
intenl 0 1 the band plans may be used for
contest purpoeee.

Stations may be worked only onee per
band I fom any given gdd aquare l or credit,
reg ard lea. 01 mode. Stations changing
grid aquares must aubmlt a separate entry
for each gtld squ are tram which they op
erate . Crossband OSCs do not count

Any Iransmltter used to con tac t one or
more stations may net be used under any
other call dutlng the contest period, with
lhe exception of lamlly stations where
more than one call ia assigned 10 one ~
cation by FCCI(X)C. Only one signal per
band Is permitted at any giwen time, r.
gardle$S of mode. WIlile no minimum di..
tomca Is aptoellied lor contacts. equipment
should be capable of real eorrvnunlc..
fiOns over al ....t 1 km. Above 300 GHz.
contacts are permitted 10< contest credIt
only bel ween licensed amateurs 01 Teen
nlelan class or higher using col'tefent fa·
dlation (laser) and employing at leest one
sl age ot electronic detectlon on rece,..e.

Mult l-<lperator stations may not Include
OSOs with their own operators except on
Irequencles high er than 2.3 Gl-tz. Even
then. a completely dlt1e,ent station muat
exlat for each OSO made under these eon
dltlona.

EXCHANGE:

Gt'id-equare locator (see the January,
19l13, OST, page .lll; signal r89Of\s ...e op.
t ional. Partial asoa do not count. Bolh
catlsigna. tl'll lull exchange. I-nd acknowi
edgement mUlt be sent I-nd received for
cledlt. Any station located precisely on a
dividing II,.,. bet_ grid squa'es musl
seiect only one as tne localiOn tor e.·
cI1anoa ptlrposea. A different grid aquare
multiplier cannot be given out without
moving the complete station at least 100
meters.

SCORING:

Count ana polnl lo t complete two·way
OSCs on 50 and U 4 MHz, two poin ts on
220 or ol32 M I-tZ, lour poin ts on 902 and
129$ MHz, and elgh l points on 2.3 GHz or
higher. The mult,plier is the total nutflbftr
01 different grid aquales worked per band.
Final scoreia lotal aso po;nts times 10 14 1

number of multipliers.

A WARDS.-

$uitl-bllIaward. will be presented 10 lhe
top-scoring ..ngle operator in each ARRL
secliOn and on.-.:Il band in each soetion
to< slngl~nd entries, The lop mUIll-<lP'
erator awards will be made for lop scorel
in each ARRL section wnere slgni llcanl . 1.
l ort or competition ia evidenced. Multl-<lp
erato, enl rin are flO! elig ible lor sing le
band awards,

ARAL'affll lated cluba can compete for
lla_elS on three levels: unlimited. med ium,
and local, Oelails are listed In the January
Issue 0 1 QST.

ENTRIES-

Log. must Indicate tlme In UTC. bands,
Cl-IIS, and complete eXchanges. M ulti·
pliers should tla numbered clearly lhe flrsl
l ime they are worked. Entnes witn more
than 200 lotel asoa must include cross
check shMls. All entries must be poet·
mat1led no la ter Ihan 30 days aller l he con
test and mailed to Ille ARRl.. Newingl on
CT 06111. Use ARRL VHF SS lorma at a
reasonable lacslmll e. Each entrant agretls
to be bound by the provisions ot the tulea,

the ,egulatlons 01 hll OI lier licensing au
tM'il y. and Ille deciSions 01 l he ARRL
Awards Committee. Disqualilicat iOns will
be made lor exc_ dupllcal es and een
.ign or eXcl'll-nge errore.

NORTH DAKOTA aso PARTY
OO-0800סס UTC January 18
1600-2400 UTC January 18
0800-1600 UTC January 19

Sponsored by the Red R,wer RadIO loa-
sociatlon. contestants mil-Y worl< stations
once pe' band and mode.

EXCH,>, NGE:

Signal report and OTH (coun ty lor NO
stations; state, province, or country lor
others).

SCORING:

10 po;nts per pI'\One conract, 20 points
per CW contact. I-nd 50 points pel' RTTY

conIact. ND slil-tions I-dd 250 bonus
points tot WOt1Iing 5 Novices. Multi pl ier 10<

NO stations is number of states/provo
inceslcountnes wO<l<ed, Mult iplier tot non
ND starions i. the numbe! 01 ND counties
_ed (53 mil-xlmum)

fREQUENCIES:

Phone_ 1.8 10. 3.905, 7.280. 14.295,
21.380, and 28.500; CW- l.810. 3,540, and
35 kHz up lrom the band edges; Nov- Ice
lS kHz up from the band edges.

ENTRIES:

Mall logs by February 26. 1966. to Mike
Beaton KOlA, 2267 FI;ekertail Driwe, Fatgo
ND 58100. lnelude a latge SASE for re
SUlts.

RATS NEST AND CROOKED
STICK VI ANTENNA EXPERI,
MENTER'S CONTEST SPRINT
Starts: 2300 UTC January 18
Ends: 0400 UTC January 19
sponsored by the Issaquah Amateur

Radio Club. the objec t 0 1 this contest is 10

accumulate aso points by making cce
tects us ing a home'brew wife antenna,
The antenna may be In any conl iguralion,
as long as It Includes the use 0 1 a crooked
atick suppa'!. Maxi m um transmi llinll
power is 250 Watta de input

EXCHANGE:

Name, OTH. type 01 antenna. and Indl'
cate IIIARC~.

fREQUENCIES.

CW-7.05O to 7.150: SSB-T.225 to
7.300.

SCORING:

CW OSOs count 5 points, phone 2
points. Each new state, province. or COun
try counts as a multiplier 0 1 two. To en
coutage "Elmering" and paftici pation ot
e_eryone Interested in amaleur radio. new
indi viduals and old·lime,s al ike, the 10 1·
lowing bonus has been eatabllshed: Con.
tacts made with an apprentice'S ass is
tanee, add 2 points, Contacts made by an
apprentice (minor coaching allowed) add 5
points.

AWARDS:

Best CWo sse, NovlC8l'Teen: beer w,th
Rats Nf!5t antenna; beet Elmer. There ia
alSO a pe~hZed Rat Carcher cert,li
cate fo< ContiCting \I'lfetl 0< more IARC_.
ENTRIES;

SuDmi t entries by February 1. 1986. In·
crude summary Sheet with points per
mode. bonus points earned, tot al pain ts
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ANOTHERB 'ROUGH FROM ABA

Packet + RT1Y=
Pahratt" PK-64.

If you "ve read about packet . or
arc already into it , you know how
exciting it is. \\:ll h the hOI new
Pakratr pK-64 we've just b rough t a
flew dimension to packer. The
Pakratt pK-64 is a comp lete , fully
asse mbled and tested packet radio
contro ller wh ich, together with a
Commodore 64 or 128 computer,
can convert \ U Uf shack into a
packet opera tions center.
And we've included a new version
of our advanced ~1li\-TORTlII soft
wart: 10 make it the nest packet
controller with AMTOR, Baudot,
ASC II and Morse . But an even
mon..• exci ting part o f the Pakrat t
COni roller is its great price.

Incredibly Simple
To Set Up

Just plug Ihe Pakrart controller
into the c.64's game cartridge
slot, add a mic connector for
connecting to your particular

transceiver, and you're set.
If yo u' re anxious to try it OUI, our
new "quickstart" manual section
can get yo u o n the air in under
Y.z hour.

Simply Powerful
The versatile Pakratt co ntrolle r
shows messages and connect
slatus sim ultaneously on your
Commodore with a unique split
screen display. And it le ts you

PK-64 shown with HF modem option.
Computer not included.

send letter-perfect te xt from the
text editor software while mon 
itoring inco ming messages. The
20K byte QSO buffer stores more
than 20 video screens o f text !
Disk comma nds let yo u save

speci fic operating parameters for
q uick set-up fo r emergency
services, dubs, and multiple fre
quency lise. And the Pakratt con
troller's standard. TAPR style
modem gives you 300 and 1200
baud operation with great
I IF/VHF performance.

We ca n't possibly list all o f
the important features o f l'akratt
here. BUl the absolutely best pan
o f the Pakrat t PK 64 is thai it's at
your deale r now. So srop reading,
run down 10 your local dealer,
and check Pakratt out. Because
the real cha llenge will be 10 find
o ne after the o ther hams see it.

Pakratt PK 64. Packet Power
fro m AEA. At amate ur radi o
d eal ers everywhere.

Adnncod Eltc:trollic "-1coIIIos, Inc.
P.O. Box C-2160
Lynnwood, WA 98036-0918
(206) 775-7373
Telex: 6972496 AEA INTL UW
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JON.W. PARK
e.r. D _ox .."
8•••. tOO. KOIIEA

10 poInlS. and OX Of VHF siatioos need 6
points. To epply 'or the , ward send ,
signed and daled 100 showing llle date
and time 01 contact. ca llslgns. lrequency,
AST. and TASYl number. Cert ificaliOn glv·
i"lil dale and aTH muSI be on the origin.al
eppIicatiOn ,nd e1gned by one 01 the Iol
lowing: 2 licensed amaTeurs. General·
Cl," or higher (non- f, milyl, one ollic iel 01
a recognized club. or , IlOtary publ ic. In
clude Sl .00 to CO'f8I ....i ling costs. etc.,
.nO submll eppllcal iOns 10 Ela ine Maly ja·
szel< KAllKAK, 1127 Hlllcresl Dr., Boon Ml
49616.

CLASSIC RADIO EXCHANGE
Start s: 2100 UTC January 26
Ends: 0400 UTC January 27
The purpose 01 1111' eY,",1 is 10 reslore.

opetate, and 811/0)" older equipment. A
cl.ssic radio is one whlcl'l was buill si nce
1945 wtlich is at IN-si t811 ye.ars old The
..,..,. sl al iOn may be worked wilh d ltrer·
enl equipm.nt cOmb lnalions on ea ch
band on each mode. t+Qn.conteal anlS ....y
be worI<ed for ereen.

and Teehn ici.n In eacll ARAl sectiOn and
l:!acll slngle--oper'tor Novice or Teehnlc l, n
who submila a valid 8II try wil h 200 or more
0S0s. Mulll-(lperal or or Gefl8Iak:lasa lI
censees and aboofe are not eligible lor
awards.

ENTRIES.

Conlest forma ere available from tMl
AAAl for '1'1 SASE- Official larma ,re..e·
ommended. Any enlry making mo<e than
200 0S0s must submil dup'icat<K;heek.
ing shoots willi .Ipll.belical l istings 01
stations workl:ld . Incomplete or I'tl:! en
Ifles will be cl asslfl l:ld as check logs. logs
should inc lude dltes, QSO limes. on and
011 ti mes. complete exchange sent . nd re·
eewee. and bend. Postmark entrieS wlt ll in
30 dlys all M the cootest, addressed 10Ihe
ARAt.. N_ ingtoo CT06111 . Each enlflnl
agrees to be booJnd by lhe provisions IS

well as l he Int8ll101 the rules. .egut.t iont
01 hian-- li«onSing AUlllority. andlhe"
ciaiona 01 I". AARL Awards CommIttee.
Usual ARRL dUlqualificaliOn rules apply.

ZONE 25SEOUL KOREA

GAMlS 01 1111 XXN11I OInlWJ SEOUl1988

HL1TR

aSL OF THE MONTH
To __ yow OSL. rNIil il in an ""00II0J>e to 13. eo PIne Sl1eet. PelertlOn.1tJ<,ln NH O3oI&l,

"'",I: 05l of lroe Mont!l. WInnoIB.-a 00'" ,,,.,~,(phon lor e.'~ to 13 Ent..es
noI in ." at;,pes canl'IOI tie 1ICOIPled.

nrl'M!od. name. call. add,en. complete de
scription 01 antenna and equipment us.ed.
li(;en.... cla ss. and copy 0 1 log sheet . Logs
to lnoclude time. call, frequency, mooe, afld
".change. Clearly maO< three tARC~
be, contacts to quaIlly tor Rat Catcher
Awa.d. Send all coerespoodence and an
tries 10 the Issaquah Amateul Radio Club,
clo SIe ve Pack WB7VAS, 4609 1~lh Ave.
SE. E!ellevue WA 98006

ARRl NOVICE ROUNDUP
Starts: 0001 UTe January 25
Ends: 2359 UTe February 2
The object ot th is ARRL·sponsorecI con-

lest Is lor t+<wiee ."., Ttd'lnlelan oper....
tal. In the US 10 exch.,.,ga aso
inlOl'll\&hOn wilh as many a'. lIona as po:s.

s ible on lhoe 80- , 41)-. 1S-. and l().m&le. NQ'f'
Ic e/Tec hnic.,, " bands. Others w ork
NO'O'ice. and Technlcia" " only. All Sla·
1I0flS must OJ)/!rate no more than 30 flOurs
during the contest period. Oil periods
must be at least 15 minutes; IIs1ening time
counts as operating tlml:!. Times on and
oil must be indicated in your log

Opefating catllg(,lries Include: (AI sing le
opetalor_Gne pefaon perlorms all trana.

mill ing• •eeeMng, and Iogg,ng luneliOnt;
IB) multi -ope.ator , single Ifansmilte.
Oflly-lllON obtaining any lorm o. aasia.
larlCe, such as relief Gpl:IratOf$ Of IoOglng

EXCHANGE.-

Signal report and ARRL sllClion or OX
country, NO'I lces should send IN and Tech·
nlclans rr aller their callslgns so others
will koow lheir IlcenSfl class.

SCORING:

Counlone point lor each complele two
way OSO, WorI< each staliOn once, regani
leu o f band. No croaaband contacta ..e
permitted , M ult lp lle. Is Ihe number o f
ARRt. MCliona plus VE8NYl andloreioQn
count.... AddrliOnal poinls can be eamed
II you have quaillied lor an ARRl COde
Prol i(:.ency e&rt,llcate cnot FCC). CP credit
equ.t. the apee<l in words per minule in
dlcaled 00 the lalesl cert lficale or Slicker
held by the entrant. Fln.a l score Is com
pule<! by adding your COde Proficiency
credit 10 your total number ot QSO points.
Thl:!n mult iply l hat by your ARRL SllCtlonl
coun try total 'or your I inal eccre.

AWARDS:

Certlfk;ales will go to me lop NO'ilce

MICHIGAN Yl aso PARTY
Starts: 1800 UTC January 25
Ends: 1800 UTC January 26
Sponsored by Tile Aulo Slatl:! Young La·

dies (TASY18). No cro••band. nel , Of reo
peater csoe arl:! auowec. Each stallon
can be contacted only once.

EXCHANGE:

RS(T), a TH. end TASYl' (lor members).

SCORING.

SCooe one poll'll per OSO and mulhply
by 2 if on CW, Mult iply egain by 21f TASYL
member. MUlt Iply aso points by number
01 difler8llt ARAl MCtiona and OX coun
lries worI<ed.

ENTRIES:

Send lOgs 10 TASYL President Venl,.
Ferris KI8V. 30ll E. H.ny. Hazel Pllrk MI
4S03O. Enllles musl be rl:lCeived by ~bru'

ary 26, 198tl.
The TASYL ce-uneere m ay al so be

earned during thl:! a so Party 10' work ing
TASY l members. c nene r Mem b l:! r s 1
lh rough 50 cccnt 2 points. while all other
members coun t 1 point. MI slations nNd
15 poInls, 'IE ,nd other US stations nNd

EXCHANGE:

Name. AST. Slal"provincek;ounlry . re
cel_ and lransmllter type (llOme-brew
SOln<t PA tube. I.e ., "eor1, and any otner
points of inlerest.

FREQUENCIES:

CW-up 60 kH z Irom the low band
edg es: phone-3.910. 7.280, 14.280,
21.3110.26,580; NoviceITl:IChnlclan- 3.720.
7.120,26.120.

SCORING:

Mult iply lotal 0S0s (all bands and all
eQuipmenl combin.aliOne used) by the 10
la l numbef ot d lllerent.-.ceM>rS. transmit ·
I " a. ,nd sl a t e./ provinc,s/countries
workl:ld on eacll band and mode. Mult,ply
Illal 101al by your classic mull iplier (101.1
years old of all r-"'efs and t,ansmlttl!'f$
used-lhree 0S0s minimum per unil; II
equipment is , transceiver, muiliply age
by Iwo).

ENTRIES:

Send logs, commente, anllCdotes, etc. ,
10 Stu Stephens K8SJ , 1407 Ho llyrood
Road. Sandusky OH 44870. 'nclude an
SASE 'or the C/n.1c Radio Newslerter
(pub lished twice elCh yeaf).

HamPatdt·.. is your best buy.

HamPateh"

HXF ELECTROr., CS
Box 13. Stati<m A
l al inRton. Ontario
c.na4a. M9A 4X l
Tel. (. 16162 1·3733

., '" .. '~-.
- - -......

• SupIotorcon.tructlon; com..-del grede
• Highly I09NSticIIl.cl toll _lJ'IcI
•AutomatIc~ faclllty
• J.d9lt. ~ field po ,....
• Ad'ItIflCId digiblllInd dn:uItJy
• FUUONEYEAR WARRANTY

MOBIL£·TO-TEL£PHONE
SIMPLEX AUTOPATCH

Here are a few of the many good
reasons you should choose

For lurtherlnfo on lhis
and our other deco<ll"lil
produclS.call or wril" ,

AUTHORIZEO KENWOOO
ICOM RADIO DEALER
.'..,
•• • •

.'-'

H l lI'''SllA IJIC l'\ll _ ..... ~-. III v. 5»1
o.-t _lllMl WHOM . III v. I . " .. '_Ji!Il-J'l n
__ _ ,,~ .....__Flt:lllP'
__ (1Ool1 51J-.or.r.
_ _ ~.. I__ '-8JO IO ~\lM;I

l' _ 1234
Col ... Ie.~, WO W"' .... You .."...., 11I

VHF POWER AMP
AM-61WGRT (ITT 3211) 116-1'9.95 MHz RF

iilmp. 50~ OutPul
t rem '· 10 W input
uSlnll Amperex
OX393 Of El miilc
X651L8930; hiS
Silvel --j)l iilte(l ~Vlty in
removable drawer. PA

tube cl'tetked pnOl to shipmen!. but not Iluararrtee(llor
use In moo,l,ed amps , ReqUI res 115/230 'lAC & 20
VOC: 7x19.5xl7. 751bs sh {UPS in 2 pkgs· l Used. not
tested-good cononcn .. " , " , , $209.50

CU·872 HF ANTENNA COUPlER for up to eight 2·32
MHz receivers; 70 ohm output . N connecnons. test
meter. and 266922 iutes 7 ~ 9~ 1 6. 5. 40 Ibs en
Used . . 149 .50

ze-n UNIVER$AlIRIOGE, measures 10 s.ncc mI
Ciilpaertiilnce . 0.1 mH· 1I0 H Inductance. lnsul.i tion DC
ReSlStsr«. T",nslormer Turns sane. DC leiilkiilge.
Dissi lliil tlOn . iil nd a Sto' iil\l e . 115 'lAC 60 Hz.
5 8~ 9. 9 8 . 18 1~ sh Used-dle<:ked S115 ,00:
Miilnuiill partliill rellro. . , .. $8.50

Pncn F.O.B.I.lmI. 0, • ViS.... MASTEflCAflO Acceplld .
AIow!tl' Shipping • S. nd lor NIw An: CATALOG

Addrlss D'll! , '13 • P!tOMl: .191221·6513

.' FAIR RADIO SALES
1016 f . fUUK... . au 1105' LIM.... OHIO ' . S102

92 73 for Radio Amateurs. January, 1986



39,00

24.00
28.SO

32.00

" .00
" .50

65.00
63.00
"1.00

" .00
59.00
19.00

MAF212
MAF221
MAF222
MAFn ..
MAF231
MAF230t
MAF237
MAF238
MRF239
MRF20t0
MRF2..5
MRF2..7
MAF250
MAF260
MAF2fl1
MAF2fl2
MRF2&t
MRF607
MRF6ot1
MRF644
MRF60t6
MRF60tI
2N388e'
2N4ot21
2N5591
2N56ot2 '
2N5fof5, ...., ....
2N&081
' .0002' .0lOI3,.....

FRESH STOCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED

RF
TRANSISTORS

2·J() 11Hz '2V t:= 2' V)
PIN Rating Each Ma rch Pr

MRF606 20W " " .SO S32.00
MRF" 12,IA eo w '1.00 "5.00
MRF..21 100W 25.00 56.00
MRF"21C now &0.00
MRF..22 · lSOW 38.00 12.00
MRF"2fl,IA' 25W 11.00 "2.00
MRF..211 · · 1SOW 55.00 125.00
MRF0t33 12.5W 12.00 30.00
MRF"35· 1SOW "2.00 90.00
MRF....9.IA 30W 12.SO 30.00
MRF..SO,IA sow 101.00 31.00
MRF"53.IA sew 15.00 35.00
MRF"5...IA IIOW 16.00 36.00
MRF"55.IA 60W 12.00 21.00
MRF..511 IIOW 20.00 011.00
MRF"60 &OW 18.00 012.00
MRF..6ot· IIOW 25.00 60.00
MRFot6e· otOW 18.15 018 .00
MRF..,5 12W 3.00 9.00
MRF"76 3W 2.15 11 .00
MRF"l1 'Ow 11.00 25.00
MRF"19 15W 10.00 23.00
MRF0t85· 15W 6.00 15.00
MRF..n 90W 111.00 '0.00
S RF2012 75W 15.00 33.00
SRF36(I2 n ow 21.00 &0.00
S RF3115 75W 15.SO " .00
SRF3195 esw 11.SO 31.00
C02S45 sow 23.00 52.00
S01076 70W 11.00 otO.OO
SOU51 sow 15.00 36.00

Selecled H,gh Ga m Matched Quads A ~a,lable

VHFfUHF TRANSISTORS
Ra"ng MHz Ner Ea Marcn Pr

lOW 136-11.. S1I.00
15W 136-11.. 10.00
25w 136-11.. '''.00
'OW 136-11.. 13.50

3.5W 66-lI8 10.00
25W 66--88 15.00

..W 138·11.. 3.00
30W 138·11.. 12.00
30W 136·11" 15.00
'OW 131H 7.. lUM)
SOW 138·114 28.00
75W 138·11.. 21.00
SOW 21·11" 20.00

SW 138·11.. 7.00
l OW 138·11.. 9.00
15W 138'11" 9.00
30W 138·11" 13.00

1.1SW 136-17.. 3.00
l SW '01·512 22.00
25W '01·512 2" .00
tOW t01·512 2fl.SO
&O W t01·512 33.00

1W 30-200 1.25
1W 136-17.. 1.25

25W 136-11.. 13.SO
20W 30-200 13.75
"W t07·512 10.00

lOW t01·512 12.00
..W 136-11" 1.25

15W 136-17" 1.SO
25W 136-11.. 8.90
30W 136-11.. 9.30
tOW 136-11" 11.75

TIIOS FEr
MRF1,., 5W 2·200 S10.SO
MRFU 1' JaW 2·200 22.SO
MRF138 " JaW 1.5-1SO 35.00
MRF1SO" 1SOW 1.5-1SO 110.00
MRF112 · 80 2·200 65.00

Selected. malched l ina ls for Kenwooa. Yaesu.
Icom. AtI, s . etc. Technica l ass istanCI1 , nd cre ss
rl1 /erence in formation on CD. PT. RF. SRF. SD PINs,

QUANTITY DISCOUNTS AVAILABLE
WE SHIP SAME DAY C.O.D./VISA/MC

INFORMATION AND CALF. ORDERS: (619) 744-(1728
OUTSIDE CALF. ORDER DESK: 800-154-1927

'REMOTE A PADe'
MODEL RAp·,

2 FOUR OlGi T OTlilf
OE COOERS.PLUS 16 DIGIT

I(E¥P"O CONTROL

IIllGIIlIIi "IlliG COIllSULnlllG
I.T-.GDuer.

Tullli TMI WlHtLD FROM
TOll" "AIIIIO"lLO ",MF/U"F "ADID._---- - _.._---_ .... '6__.. . _ ..__._----- - --_._- __ COOo'c·"" .. """"c-~.,__--2-

.".. "",,,C "" -<.-OCSOOXl __• _ ._ " ."""

.. "'" !CO.. C-<IO'Al _._-_.._--,._.__.......,_..----_...-...~·'-1-_........._-_..._.. ..--""--' ''0 ,_ .. .._~_
M"""' I'I"-P-l __·...__ _-- '._..--......-_ -• ... c....__._I..-I.SS' 00'''''-·__'__I·__A_-__

"" ........._..".._-_ ............._<:-_,_,_.'._..... 1. _ 0 <: _

"'
_.....

• ....-. • •• '''''" _. """ "" .....n......._~_ .-
• Do,.,,,, '. " " oc......._ .......,." """•...,

_" "" ' "_ . " "",. 5 ..
," '0" '" . cc "', '. '1

$149.95
",_..A_
l'I.mo<e convoj
,n,.<I"". boa rd

. n d DTM F
de c O<le r

? !:' fi ... II",li"
I .;;J l\' IIU I ••·U'·S--

73 for Radio Amateurs
Back Issue Order Dept.
80 Pine St reet
Peterborough, Nil 03458

19 77 to June 1980
· S3.00 ea .

July 1980 to Present
· S3.50 ea.

Add S1.00 per magazine for ship
ping. 10 or mo re back issues add
$7.50 per order for shipping.

Write for your copy today!

'ree u.s. shipping
made in U.s.A.
90 day limited w.rranty

I ,.
i II

• ComDIo! , .ly ... ,red I). , ,,..;te<!
• Usec prog ca mab le
• LEO s ta , ...s "'d,e..toc
• DDen coll~'oc out pu t
• Con t...,l ....,ayS. m ut" .....d,o
• C""trol h" k 0";011
• C ustom Ie ,"suc"'; 1"9"

<" ha b,ht y I). sm.. 11 . " .'
• FI ' s '''s 'd e m ost clgs CurlS

on 1 2 VDC [35mal
• D. e r 1500 d iffe rent cod ",.'

• M H' e • • • oel len, Dc'.ate ca l! o n b u sy ' e p",a t e cs '
• Use It to tu,n on a ud,o 0< sound an a la r m
• M om e n t a r y an d latc h ong o u t p u t s

M. s te rC.. rd And II,,,,, " oeepted. Dr . end el\ec~ "M 0
Gel .dd..... ..dd fi'll., P'" oce ,nc lude s s h ,p p,n 9 US A Se nd to

C.OD, $2

see through keypad window and Instant
access to all swi tches front. top. back
plus un ique zippered battery door. Fits
with or wlo teOM cl ip. Looks. feels and
lits grea t. Black or burgundy ta ilored
viny l. Call (617) 599-3090.

Crowley Mfg. Co. 95 Federa l $1. Lynn MA 01905

• u__• co...p ......... II.eoot. DTMF ....ch.......
• fl. e . ..e . ,116 d 'lI'\&". 11tS' .. s ' hey e~n be tr.n.m.lled
• [ n ,l , P"'lI ,.m j'DUrcom put-er ,n 13ASIC to decode "'u ".

d ig ,t '·""'1'9.', d ..p l. y d'g 'tS. sound a l~''''6 , obs"'"e
...c'"t eod. 6, co n' '''l ,el~ "" ...,"'ole ba s "

• S,,,, ple '" us• . lUst pr",, 'd" +12 "DC ~"d . ud ,e , Inl o'
t wo w'..... to lI\e RS · 232- C ser, a l In pu l on , o... r compu
tar, ." ,or• •,m ple BASIC pr09,~m ond bell in ' 0 " "coO"

• Sltm plo BIl,sI C 1''''9'0 ''' o " d ,,,,!Cuct ,ons ."eluded

:"'~d[e~ ;~'~~t,"'" "Decode-A-Pad"
W,red and Tesl.t!d $S9.9 5

lnclud....I\,pl'<n9 USA Cel <Odd.-..s"..s ddu b
II!!>A _nd M~""" c..nl acc-"p",d 0' send cho<" OIl 0 '-"

••••....
••••••••-_.

ENGINEERING CONSULTING
I NTR O DU CES

If ~ ~ ;.."

WIRIO . Uln D
• M ODlL f lO _

$59.95
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DEALER DIRECTORY
Fonll•• CA

c_._ Ia>M.O"'T...... 1....1« . "h r....
CWIo<. l _ ...... ....., --.,_ pto>oIo<t. lot

-.. _ ..."'.__ ...IooCll,_.
_ · _U"'......_ ....... ~....
_ .C _.u-77M.

PrrslOD ID
Itooo "iB7BYZbu 1I••1at_ " ","I< <11 ....... _
iIIlk \Ii.. _ 'h< _ p<ic<>. caU

_"".. _ _ 0". . ..... 1Is..
_._ IDUla).~~.

ROPAGATION
Jim Gray WI XU

73 Sta ff

EASTERN UNITED STATES TO:

DEALER.'"
Your c:om~ny name and mess8,e can COntain up to 25 words ror as lillle;u
$ ISO ~a.rly Iprepaidl , or SIS pet month (pr~d quanerlyj . No mention of
mail~dcT business or area code permiued. (>ir«tory text and payment must
reach u ~ 60 days in ad~ance o f publication. For example. adveni§ing for the

April ' 86 i~sue must be in o ur hands by ~bruary lsI . Mail 10 73 Magazine ,
Peterboro ugh , NH 034Sg. ATTN: NarK")' Ciam pa.

GMTOO ln CM OO . 0 1''' ' I '' ' '' 22, • ,
..u .se.. zo ao
.....:;(loT' .... zc " " " .. eo zc " "_ 'IIAU" " " " " zo " ,,- ".e-"lIOOOI " " zc co " zc ac " " ". ".
I ...... ...... " " .. so sc zo zc zc ac " zo
...._11 ao zc so eo ec zo ". ".,- ", ,,-zo ,,-_AA

'" zo ae ac
_.~

" " " so " zc " " " ". ".
_~"'''u zo
_RTOIIM;O " " zo " " zo " " " ". ".
1(lUT1+"'"1OO ~Ol ". " " " zo zc
u .IS" " .. .. " zo ac co '"0IIl1T CO""T eo sc " ., so zc " zc I I
CENTRAL UNITED STATES TO:..~ - " O~ zo

..RGl ......... ac -o co " --'" ..U .. " " zo zo "C-A....llOOO l zo " so " '" " zo an " " " zc
I ...L....O " " " " ao " zc so........" " " ec " " " "-" " '" zc so zo 20 t_AA

,~ .~ zo
MlJ<ICO zc " " -o " " ao zo t.s " " ac
""L''''''U zc
.....ERTO RICO ac eo " " " so ac zo " •
50UTH ","oe.. zo ". " " zo ao

:"o",, ~~DE

h<1<wy_~, Y_ICO!o4 . loa- T«.
l<[II( •.....-.AE.A.~_ _f._
of ............. _ .. Ddo"..., O" _
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-. .... C-. DtC~na-Tnl.
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S..Jav CA....._'. .N.-.._
___a_ ....._1<_.
ICOM.~ Y_ 1 T«, _ .. _... -- - , .",.. ~....--..c--...c..._~.

20 2040 1, 0u.S.S. "

WESTERN UNITED STATES TO:
..~ ..s... t s ro " " " " " zo
.."Gum.... " eo so " " so " " " ".US'"""'. ::::g: zo zo " .~ su " " "C......l ZONE 20 ao " " " ao " " "lNll~""O ". " an zo
" .. .....11 " " zu ao zo ao
'"0' '' ac
JAP... " eo " " so " ao zo
Ml K,eo an ac -u " so ao • " •""L'PP,.. IS " zo " " zo ao
Pu U TO " 'CO ao ao so " " ao " " rs
SOU' H M It 'C-A au ", ", " •
U.S.S. II. so " ", ", au zu
t "ST co.." eo eo eo " " ao " eo

Get help with your subscription by
call ing our new toll free number:

SUBSCRIPTION
PROBLEM?

MOVING?

1·800· 227·5782
between 9 a.m. and 5 p.m. EST,

Monday-Friday.

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems ,vith payment.

If moving, please give both your
old address and new address.

1• May be open only once or twice during month.
~ &' Try next higher band.

G '" Good, F '" Fair, P '" Poor.

JANUARY
I ~

...,.
~ wro ~ - "'''- 1 2 '3- T4

·s ~6-~~f '8P-F F , ----U P

9
P I10 p !11l G- F I G-F _~ F , F

12 G I~_~14.-cJ15----cl16 17 18
G G, F

1920 21 22 23 24 25
, ~ _ P o F .JlL_ .~ F-p i P

26 2:1 28 29 30 31-
I F [ G f GI GI G GI
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eThe only meter that shows PEP cut
put directly. accurately. Instantly_

Send l or FR EE catalog tha t shows our com·
plete line 0 1noise bridges. SW R meters, pr.
amplif iers. loop antennas, V l F con verters,
audio tillers, batuns, RTIV equipmenl. to
roids and more.

Why work m the dark? Get the mstrumenl
that really workS. tne Pa lomar A·X Noise
Bridge. Mode l ax-teo $5995 ... SA Ship.
ping/handling m U.S. and Canada. Cali·
fornia residents add sales ta_

- Leem the truth about your antenna.

Model M-827 $ 129,95 ... $4 shippinglhan·
d ling in U.S. and Canada. Cali fornia rest.
dents add AAlp,\ t3_

R-X NOISE BRIDGE

Shows power and SWR on bright red light
bars See PE P and SW R while you lalk ! Au·
Ioma trc -naoos-cu'' SWA reading. Power
ranges 20·200·2000 watts. W orks tra m 1-30
MHz. For 11 5·v AC . 220·v AC and 12·v DC
model s a l so ava ilable.

The Pa lomar A·X Noise Bridge reus you i f
your antenna is re sonant or not and, i f it is
not. whether i t is too long or 100 snort. It
g ives resi s tance and reactance readings o n
encores. inver ted Vees. Quads, beams.
multiband trap di poles and ve rtic a ls f rom 1
to 100 MHz.

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO. CA 92025
Phone: (619) 747·3343

SWR & POWER METER

ltl·n;JI 11lVttll1WY . I_ Shill &- Rtttt.,.. TINs
He.., ." " 1 ''''''U' ",""""",
~Z 585.00 8122 Sl10.00
3-SOOZ 85.00 MRF450 12.95
5128 61.50 MRF454 18.95
8l1A 12.00 MRF455 14,95
61468 8.15 MRF492 19.95
M2057 15.00 6lF6 8.26
8950 12.50 6JS6C 7.46
807 5.75 6K06 8.26
6550A 8.25 6MJ6 8.38
~CX25OB 60.00 8417 8.38
6OJ8 2.15 1360 13.95
68838 9.50 6CA7 5.55
Maj..- M....KJurtn h d Dly kull tlIlI filII h. 01

Sylvl D11 ECG Rt, IKeIOltDl StftHC"'lltIlr$

@l<'""-Jel'nCII@)snv...1A

lor boring aso's and blah
operating habits. A new Bencher
paddle with the amazingly smooth
response and perfect tracking that
Bencher paddles are famous for is
a sure cure for the blahs.
Discover the joy that CW can be 
see your dealer for one of the
excitement machines.

At Bencher, we didn't invent GW
But we perfected it.

AEAlAdvanced Elec tronic Applicatlons , 9 \
All Electronlcs .•.•.. ,., 35
Amateur Comm., Etc 71
Amateur Electronic Supply 19. 49
Ampro Compl.ltltfa, Inc. . ...... .• . • . •. • •. •. 20
.... teue Corp _.• . • . •. • _ ~"'''ron Corp.. • • • . • • • • • • . •. •. •. •. •. • • • •. •. 27
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Placing a call is simple,
Send your access cock>
from your mobile (n a m 
pie : ·73). This brings up
the Pa tch a nd you will
hea r dia l tone tra nsmitted
from your base Sldlion.
Siocp SMART PATCH is
chKking aboul once per
second to see if you want
to dta l, a ll you haw to do
is key your transmltter,
then dtal th... phone num
ber. You v.ill f"I(N.' hear
the phone ring and some'
one answer, Since the en
han...-d control system of
SMART PATCH is con 
sl.. ntly chKking 10 see if
you v.ish 10 talk. you need
to simply k..." your trans
mtuer and th en talk .
T hat's right, you s imply
key your eansmnrer 10

interrupt the phone line.
The base s!<loon auto
m at ica lly stops transmit

ling after you kl'Y your
mfc . SMART PATCH does
not require any '>{)l'Cia1
tooe equipnwnl to contro l
your base sldlion, It sam 
ples wry high frl'qut'ncy
nois'-' present a t your
ree('i",,,, discriminalor 10
determjee if a mobile is
present. No words Of sylla·
bles <Ire ever lost .

SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Use SMART PATCH for :

WARRANIY?
YES. 180 ddYS of warran·
ty prolt"Clion. You simply
ca n't go wrong.
An FCC type <l('c('p ll'd
coupler is available for
SMART PATaI.

• Mobil(' (or remote haw)
10 ph01 W ljue via Simpl..~
base. (see fig I .)

• Mobile to Mobilv via in
t ..rconnected ha..... sra
HUll!> for extended ra nge .
(s<:'t' fig. 2.)

• Telephon.. line 10 mobile
(o r remote base].

• SMART PATCH UM'S

S IMPlEX BASE STA·
TlON EQUIPMENT. Use
your urdin"ry haw sta
lion . SMAR T PATCH
do._ this v.'ilhoul Inter
fering ..-ith the normal
use of your radio .

How To Use
SMART PATCH

~ El 06lll--..-
• •

leD

-_.-

What To
Look For In A
Phone Patch
The best way 10 decide
v.'hat patch is righl for you
is 10 firsl decide what a
patch should do. A parch
s hould:

• Gn.'e complete control to
the mobile. allololling run
break in operenoe.

• NOI Interfere with the
norm a l ooeranon of your
base slatioo. It should
not require you 10 con·
nect and disconnect cab
les (or nip swi lchO;'S!)
every time you wish 10
use your radio as a nor
mal base slallon.

• NUl depend on volume or
squelch wttings of your
radio. If should work the
same reqa rdless of what
yoo do wilh these con
trols.

• You should be able to
hear your base s tation
speaker wieh the patch
inslalled . Remember. you
have a base slation be
cause there are mobi lps .
ONE OF THEM MIGlfT
NEED HELP.

• The pa rch should ha w
standard Iea ru res et
no extra cost , These
should inclum. program
mable toll restric t (d ip
switches), too" o r rolary
dialing. proqre m mable
patch and ecnvnv
nmers, and fron l penel
Indicato rs of channel and
patch s ta tes.

ONLY SMART PATCH
HAS AU OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch.••
• Wilhout an expensive

repealer .
• Using any FM nancerver

as a base staoon .
• The secre t is a SIMPLEX

amopateh, The SMART
PATCH.

SMART PATCH
Is Easy To Install
To install SMART PATCH.
connect till' m ull icolored
computer style ribhon cahle
10 mjc audso, rec"i~V1"

discrimi.... lor. PTT, and
power. A mOOular phOfW'
cord is provided for con
necnon to your phone svs
tern . Sound simple? ...
IT IS!

Communications Electronics Specialties. Inc.
P.O . Box 2930, Winler Park , Florida 32790
T..lep hone: (305) 645·0474 Or eaU toll-fr-:e (800)327.9956



perfect '''Iy to get all the HF perfor
mance you desire. wi th money left
over to apply toward other ham gear.
I~rhaps a power supplyfor base SW
Hun lise. An antennaor antenna
tuner. Orwhateverelse makes your
operationcomplete.

So askyour dealer today
about raesus H757GX. The most
celebrated IIFprice/ perfonner on
the air.

J{U'SU Electnmics C01POrtl!i01J

6851lfillt!Jal/ Ifi~ ) ~ Paramount
(.A90723 (2/3/633 "007
Jilesli Cincinnati Serrice Center
9070 Gold Itlrk Dn'H'. Hamilton
011 "50" (513) 87dlOO

memories. and push-button quick
memory and band scm.

TI,e 757 also lets you listen
from500 kllz to ,\0 Mllz with its
high-performance general coverage
rece iver 11,e transmitter covers 160
thmugh 10 meters , including the
newWARe bands, with 100 watts out
put on sideband. FM and CIi'

CW bull;; ,,; 11 enjoy the
delights of full QSK operation. Plus
the massive heatsink and duct-flow
coolingsystemallow continuous
\(rIY operation for up to :\0 minutes.
lise the FP-75711il heavy-dutypower
supplyoption for continuous-duty
applications,

And ofcourse, there's the
75Ts highlyattractive price. It's the

Celebrate yourb · decision
with the money youve saved.

M,en it comes to getting
maximum HF performance

for yOUT dollar, the choice is clear
Yaesu 's IT-757GX,

Nowhere else will you fi ud
so manyHF features packed into one
compact, mobile-readypackage, At a
price that's got the competition
baffled.

For starters, each 757
includes '111 electronic keyer. 6OO-Hz
CIi' filler AMand FMmodes. AF
speech processor And a 25-kllz
marker generator All at no extra
charge.

And working the DXhas
never been easier with dual VFOs,
single-button\'FO/memory swap for
spli t- frequency operation. eight



,
•

• HI/LOW Power switch (adjustable
lOW power)

• Compact DIN size

I~ll lntrodUCing ...
~A Digital Channel Unk

Compatible with Kenwood's DCS
(Dig ital Code Squelch), the DCL system
enables your rig to automatically a SY
to an open channel. Now you can auto
mat ically switch over to a simplex
channel after repeater contact! Here 's
how It works:

The DCl system searches fOf an
open channel, remembers It, returns
to the orig inal frequency and transmits
control information to another DCL
equipped station that switches both
radios to the open channel. Micro
processor control assures last and

reliable operation. The whole process
happens in an instant!

•••

l arge heatsink with built-in coofing
fan tTM -2570A)

ower-
TM-2570AI2550A/2530A
Sophisticated FM transceivers
Kenwood sets the pace again! • Front panel programmable 38-tone
The all-new "25-Series" brings the cress encoder includes 97.4 Hz
industry's first compact lO-watt (optional)
2-meter FM mobile transceiver. • 16-key DTMFpad, with audible monitor
There is even an auto dialer which • Center-stop luning - anot her
stores 15 telephone numbers! There Kenwood exclusive!
are three power versions to choose • Frequency lock switch
from: The TM-2570A 70-watt model, • New 5-way adjustable mounting
the TM·2550A for 4S-watts, and system
the 25-watt TM-2530A. • Unique offset microphone connector
• First lO-walt FM mobile (TM-2570A) -relieves stress on microphone cord
• First mobile transceiver with tele

phone number memory and auto
d ialer (up to 15 telephone numbers)

• Direct keyboard entry of frequency
• Automat ic repeater offset selection

according 10 Ihe ARRL 2-meter band
plan - a Kenwood exclusive!

• Extended frequency coverage
for MARS and CAP (142-149 MHz;
141 -1 51 MHz modifiable)

• 23 channel memory for offse t,
frequency and sub -tone

• Big multi-color LCD and back-lit
controls for excellent viSibility

Optional Accessories
• TU-7 3B-tone CTCSS encoder
• MU-1 DeL modem unit
• VS-1 voice synthesizer
• PG-2K extra DC cable
• PG-3A DC line noise filter
• MB·10 extra mobile bracket
• CD-10 call sign display
• PS·430 DC power supply for

TM -2550A/2530A

• PS·50 DC power supply lor TM-2570A
• MC-60A/MC-BO/MC-B5 desk mics.
• MC-48 extra OlMF mic. with UP/OWN switch
• MC-42S UP/DWN mic.
• MC-55 (B-pin) mobile mic. with time-out timer
• SP-40 compact mobile speaker
• SP-SO mobile speaker
• SW-200AlSW-200B SWA/power meters
• SW-100AlSW-100B compact SWR/ power meters
. SWT-1 2m antenna turner

Actual size front panel

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 West Walnut Sheet
Com pton. Cahlcerua 90220

Com.o/ere $ef ,n.:<, manuals are avaolaOle lot a' rllO Kenwood ['anscervefS and most ac<:e$SO<"'''
SP!ctlocallOt\Sand ",ices are sut>,e<;11O Cha"9"' ...,,110<11 noll(;<' 01 obllgalfQll
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