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The SS-32H B is a new hybrid sub-audible
encoder plucked from Communications Special­
ists' Hothouse. It has ~rown through a cross of
the time tested S5-32. the subminiature 55-32M
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Three Notes:
1) A reader lrom Erie, Pennsylvania, wrote: " ... this Is a first for me. But I nearly d idn't

write because of you r seventh point concerning mail (April " What?"; ma il up 14%). I hope
thi s does make II. .. " 11did. They all do. Let 's go lor 20% ,

What you'll notice right away is that we no longer have a " Never Say Die" column. Wayne
is not dead or dying. He simply resigned his writing responsibili t ies. This is not a case of
"so-and-so resigned" meaning "so-and-so was 'asked' to resign." No way. I got a note from
Wayne dated 4/5/85. In part , it said, " My IOS5 of Interest in 73 Is no secret ... list me as
founder and let's end the charade thai I'm the edi tor." Saturday morn ing , April 13. 1went up
from where I live to where Wayne does (.6 miles). " Is there anything you 'd like me to pass
along to our readers about you quitting wri t ing-anything at all?" No. " Nothing. you're
sure?" Nothing. And then he started ta lk ing wi th an old friend about amateur rad io and 73
and how he had been the fi rst person on the air from our shack on Ham-Day, March 24th.
He was, Is it say never write or Never Say Die? Time will tell , Wayne is not connected with
73 in any off icial way- nor has he been for some time-but his page is always here if he
wants it.
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News from the PublisherHAT?

2) A octentret advertiser from a different t ime zone recen tly called me at home (wh ich is
perfectly OK). I was runn ing late and about 24 minutes away from playing In a basketball
playoff game. The phone rang. I picked it up. He said, " Hi, Jack.. . " I cui him off: " Hi,
(Blank), I can't ta lk right now, I'm on my way ou t the door." When we next talked , (Blank)
seemed a little bit subdued. " What 's the problem?" I asked. " Well," he said, " you said you
were out the door. Who can I deal with now?" We got tne nuances of doors straig htened
out.

3) A call came in from a nice lady who needed " one of those ham radios." Could we help
her? " II you don't mind me asking, why do you need one of these ham radios?" Well , It
l urned ou t that she wanted to get a rig for her OM for hi s birthday, He had been out of
amateu r rad io for some time, but now he wanted to get back In. She had had to walt until
he went out of town on business In order to make sure he was tetany surprised. We put her
In touch with a dealer in her area and wished her the best of luck, " Now," I said, " I suppose
you're going to te ll me that his birthday is tomorrow." "Yes, yes, and thank you so very, very
much for your help! " " Well, that's what we're here for." I felt a little bit stupid saying that,
but in retrospect I'm not sorry I did, Helping people out IS what we 're here for.
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Optional accessories:
• HMC-l headset with VOX
• SMC·30 speaker microphone
• PB-21 NiGd 180 mAH battery
• DC·21 DC -DC converter for mobile use
• BT·2 manganese/a lkaline battery case
• EB-2 external C manganese/a lkaline

bat tery case
• SC-8 soft case lorTH ·21Af31A/41A
• SC-BT soft case lor TH ·21AT/31AT/41AT
• TU-6 programmable sub -tone unit
• AJ-3 Ihread -loc to BNG female adapter
• Service manual
More information on the TH-series HTs
is available from authorized Kenwood
dealers.

KENWOOD

• Repeater otteet switch.
TH-ZlAT/A, ±600 kHz,
simplex.
TH-31AT/A: - 1.6 MHz,
reverse. simplex.
TH-41AT/A: ± 5 MHz.
simplex.

• Standard accessories:
Rubber flex antenna,
earphone. wall charger,
180 mAH NiCd battery
pack, wr ist strap.

• Quick c hange, locking battery case.
The rechargeable battery case snaps securely
into place. Optional battery cases and adapters
are available.

• Rugged. high Impact molded case.
The high impact case is scuff resistant. to retain
its attractive styling, even with hard use.

See your authorized
Kenwood dealer and take
home a pocketful of
performance today!

Kenwood's advanced technology brings you a new standard
in pocket/handheld transceivers!

• High or low power. ,.~-~-~~----~
Choose 1 watt high­
enough to "hit" most local
repeaters: or a battery­
saving 150 mW low.

• Pocket portability!
Kenwood's TH-series HTs
pack convenient. reliable
performance in a package
so small, it slips into your
shirt pocket! II m easures
only 57 (2.24) W x 120
(4.72) H x 26 (1.1) 0 mm
(inch) and weighs 260 g
(.57 Ib) with batteries!

• Expanded frequency
coverage (TH -21AT/A) .
Covers 141.000-150.995
MHz in 5 kHz steps,
includes certain MARS and
CAP frequencies.
TH-31AT/A, 220.000­
224.995 MHz in 5 kHz steps.
TH-41AT/A, 440.000­
449.995 MHz in 5 kHz steps.

• Easy-to·operate, functional design.
Three d igit thumbwheellrequency
selection and ha ndy top-mounted
controls increase operating ease.

NOIe Spectcaroons IJWr.lTlreed /01 rile 144 000 ·148 000 1.I"q Amareur tJand 0IIIy
rH·2lAr$llOwn SlanOatd ~erSlOflS rH-21A/31A14 IA wl1llOu1 D nAf D8d also a ~a.lable

SpecrllcarJOfls and pnces are SUbfed ' 0 change wl1hour notICe Of ob.\lgdlJOfl

TRIO -KENWOOD COMMUNICATIONS
1111 W est Walnut Stree t
Compton, California 90220



TR-7950/7930
The excepUonal front-end selec­
tivity and sensitivity, coupled with
Kenwood's excellent audio section,
gives you lots to hearl Compact
design makes this transceiver at
home In the shack or on the go!

• Large, eaey-to-reed backlighted
LCD readout.
Indicates receive/transmit frequency,
frequency offset, sub- tone selection,
memory status. An LED readout indi­
cates S& RFunits. REVERSE,CENTER
TUNING, PRIORITY, and ON AIR.

• Programmable scanning, with
center-stop tuning.
Microprocessor technology allows
you to scan the entire 2 meter band,
or just a small portion of it. Scanning
stops on the center frequency during
band scan- a Kenwood exclusivel

TR-7950 optional accessories: • SP-50 mobile speaker
• TU-79 three frequency tone unit • Me-55 mobile microphone
• PS-430 power supply • MC-46 16·key autopatch
• KPS-1 2 fixed-station power UP/DOWN microphone

supply for the TR -7950 • SWT-12 m, 100 W
• KPS-7A fixed-station power antenna tuner

supply for the TR-7930 • SW-l00NB power meters
• SP-40 mobile speaker • PG-3A noise filter

Uoc1&I TR· 7950 r"s ...i1IlS) st>own TR-T930 r$ldentical. bur ...~n 2S ens ourour
COfI'll)Ioere servee manual.<; aTe available /or a' Tno· Ken...OOd eeosce ers lind moS! eccessooes
SpecdrullOns and ptJCes are subject ro chan,;>e "'~Ilouf nortee Of obligar/On

.21 Multi-function memory channels.
The TR-7950/7930 ' remembers' fre­
quency offset. and optional subtone
channels. Memories 1-15 are for sfm­
plex and "normal" repeater operation.
Memory pairs 16/17 and 18/19 are for
"odd-ball" splits. Memories ~A" and
~B" store upper and lower band scan
limits. The radio "beeps" when
memory channel l is selected.

• Extended frequency coverage.
Covers 142.000-148.995 MHz in
5-kHz steps. Repeater offsets are
automatically selected in accordance
with the ARRL 2 meter band plan.The
front panel ·0 5" key may be used to
allow manual changes in offset

• Multi-function keyboard.
The 16-key DTMF pad can also be
used for direct frequency entry, sub­
tone selection, memory address and
scan programming. The keyboard is
illuminated for night time use.

MoreTR-7950/7930 information is avail­
able from authorized Kenwood dealers.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West W alnut Street
Compton. California 90220



Leaky Lines

Rules Revised

FIELD DAY RULES have been modified to
allow addit ional bonus points for packet­
radio contacts. The ARRL Contest Advi­
sory Committee, acting on a request by
Thomas Clements III W11CH, quickly ap­
proved a 1~polnt reward for completing
at least one packet aso. You may add the
fOllowing to your Field Day rules: " An ad­
dltional 100 points can be earned by com­
pleting at least one OSO on packet radio
during the Field Day period. The repeater
provision is waived for pecket-recic asos.
A packet stat ion does not count as an ad­
dit ional transmitter. On the summary
sheet, show packet radio as a separate
band." Field Day will be held the 22nd and
23rd of June-look for the 73 gang on the
air as W1XUl

THE ARRL has strongly opposed FCC
Mass Media Docket 85-38, which seeks to
relax quality standards for cable-television
systems, allowing larger signal leakage
levels in the 54-216-MHz band. In its cern­
ments, the League stated, " it would ap­
pear that the proposed Increase In maxi­
mum cable signal leakage levels Is unnec.
essary to wen-enctneerec. well-maintained
systems .. .Only those systems wh ich ex­
hibit leakage levels in excess of presently
permitted leakage max ima would be re­
warded for their failure to adequately
maintain their systems by legalization of
existing rule violations. " The ARRL
pointed out that they receive between 4
and 10 communications weekly from ama­
teurs requesting techn ical assistance with
regard to cable-TV interference. During a
hearing In which FCC Chairman Fowler
went before the Senate Subcommittee on
Communications , Senator Goldwater
asked Chairman Fowler about the pro­
posed legislation, and whether cable-tele­
vision operators would stili be responsible
lor eliminating interference, regardless of
the level of leakage from the cable. Pew­
ler's reply: " Absolutely!"

EDITED BY PERRY DONHAM KW10

demonstrations. We'll soon be hearing a
flood of new calls on the bands!

NATIONAL VEC W5YI has been notified 01
what may be th e first documented case of
cheating on a votunteer-edmlntstered ex­
amination . Lakeville, Ind iana, VE, Larry
Weaver KB9V, reports that his VE team cb-
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Code Convicts

Hamtastic!
""="'''''='''''''='''

SIGNALS FROM CHINA will be heard on
June 15th as a group of hams on tour pay
a visit to BY1PK. Plans call for operat ion
Irom 8:30 am to 11 :30 am Beijing time. Ac­
tivity In China is really picking up, with new
stations popping up almost weekly now.
The operators are learning to work the pile­
ups, though most BY hams prefer to have
a casual rae-chew. Don't be surprised il
someone in Beijing answers your next CO!

•

China Chat

tiar success of the program. Rich Whiting
WITN was the recipient of the Technical
Excellence Award for his work In develop­
Ing the Tel eco nferenc e Aad lo Netwo rk
(TAN). TAN is an en-the-air forum using
teleconferencing technology that allows
thousands of amateurs to participate in
discussions with notable figures and ex­
perts In the fie ld of ham radio. 73 congrat·
uretes John, Judy, and Rich fo r th eir tire­
less efforts to better our hobby.

Space Balk
""""""'''''''''''''''''''''''''''

HAM DAY '85 filled a few pages In the log
here at W2NSOJ1 . The crew at 73 was on
the air nearly all day, manned by Perry
Donham KW1 0. Chris SChmidt KA1MPL,
and, of course, Wayne Green W2NSD him­
sell. Visitors to the shack included Nancy
Cook, her daughter Rachei, and Hope Cur·
rier. From the letters we've received , Ham
Day introduced thousands of people to the
magic of amateur radio through individual

NASA HAS DiSALLOWED any modifica­
tion to the Space Shuttle's cargo bay to ac­
commodate a ten-meter antenna. severely
limiting the planned ham-in-apace flight of
Dr. Tony Engl.nd WIORE and John·D.vld
aertoe W4NTZ. The ten-meter SSTV exper­
iment has been scrapped, but some two­
meter slow-scan will be attempted using
the window antenna and Motorola HT that
Owen Garriott W5LFL carried on his nrs­
tone flight. Tony has decided to empha­
size the educational aspects 01 ham radio
and wi ll spend most of his limited operat­
ing time con tacting rad io cl ubs and
schools. The AAAL is acting as a clearing­
house for organizations wishing to partici­
pate. Several delays have set the orbiter's
scheduled launch back to mid-Jury; next
month's column will contain the latest
flig ht plan, or you can access the 73 ABBS
at (603)-924-9809 for up-to-the-minute Infor­
mation.

•RX.
Bash QRT

1985'S HAM OF THE YEAR was honored
recently at the Dayton Hamvenncn. John
Willig W8ACEJ4 received his award at the
annual Saturday-night banquet, with over
800 fellow amateurs looking on. Known as
" Mr. Hamventjcn," it was John who, In
1951, came up with the idea of putting on
a little hamfest in Dayton, Ohio. This year's
Special Achievement Award went to Judy
Frye KG8P for her efforts in establishing
the au-volunteer amateur examination pro­
gram. Judy is responsible for many of the
methods and procedures used and was
cited by Senator Barry Goldwater as one of
the key individuals responsible lor the tnt-

DICK BASH KL71HP has closed the doors
on his amateur-radio publishing business.
Dick is probably one of the best-known fig­
ures In ham radio, and opinions of him are
rather sharply divided between the "love
him" and "hate him" camps. Before the
VEe program came to fruition, it was corn ­
man 10 hear comments like, "He really
Bashed that test ! " around the FCC exami­
nation room. Dick's The Final Exam study
books Included a verbatim listing of the
questions and answers found on the FCC
exams. Many hams fe lt Ihat the books en­
couraged memorization rather than under­
standing of the theory and regulations,
and they blamed Bash for everything from
CB rad io to the declining sunspot cycle.
Others pointed oul that the study guides
were strikingly similar to those published
fo r would-be pilots, engineers, and steam
fitters and bore a strong resemblance to
guides published for many years by the
AAAL Now that the VEC program Is under
full steam and the entire pool of questions
Is In the public domain, Dick says he has
"nothing to sell." Like him or not, Dick
Bash has left a permanent mark on arne­
teur radio.

A THIRD NATIONAL VEC has been ap­
pointed by the FCC. The DeVry Amateur
Radio Society, since the beginning aVEC
in the 9th call area. has expanded its op­
eration to encompass all United States
call areas. DeWy professor Jim Georglas
W9JUG says th at thei r program offers " an
alternative based on experience In elec­
tronics education and a long dedication to
amateur radio." You can contact Jim at
(312)-929-8500 for complete details.

Creme de la Ham

VEC Three



served two teeteee scribbling gibberish on
their exam papers during the Morse-code
portion of th e session. Later, the pair
turned in sheets with perfect scores-for
th e p revio us month ' s test I Wh en a p­
proached , one of the applicants boiled for
the door, Form 610 In hand. The other con­
fessed that a third accomplice had se­
cretty taped the earlier exam wi th a micro­
cassette recorder. Th e FCC's Compliance
Branch is looking Into the malter.

Sat Session Set

AMATEUR SATELLITES will be the topic of
the next North American Telecon ference
Radio Net (TRN), schedu led for June 14th.
An overview of the OSCAR program will be
presented, Including Information on how
to get started in sa tellite communication,
how amateur satellites are launched and
buill, and what kinds of plans are on the
drawing board for future OSCARs. Pea­
tured speakers lor this TRN Include John
Browning W85P, Rip Riportalla WA2LQQ,
Tom Clark W31WI, John Champa K80Cl,
and Bill Tynan W3XO. This Is a good op­
portunity to pick up the information you
need to get started In this exciting phase
of amateur radio. For informat ion about
TRN, contact Net Manager Timothy Low­
enstein, cia Midway Amateur Radio Club,
PO Box 1231, Kearney HE 68847·1231 .

QRM?

A REPORT AND ORDER issued by the FCC
recently allows commercial broadcast ste­
lions licensed by the FCC and operating in
the Pacific outside of ITU Region 2 (North
America, South America, and Greenland)
to transmll on frequencies between 7100
and 7300 kHz. The Order stipulates that
none of the stations may operate at any
time with their antennas aimed at Region
2. It also sets limits on the amount of ra­
dlated energy that Is allowed to leak into
Reg ion 2 during the hou rs from 0800 to
1600 UTC: 12 dB below the major lobe for
antennas with gains greater than 15 dB,
and 6 dB below the major lobe for enten­
nas of less than 15 dB gain. It's not clear
yet just how much extra interference this
wi ll cause on the already congested eo-me­
ter band.

Forty Phone

CARIBBEAN AMATEURS soon will be able
to use phone in the 7075-71DO-kHz band.
Hams in Alaska and Hawaii already have
this privil ege. A petition filed last Novem­
ber by David Novoa KP4AM noted that the
Caribbean is the only FCC Jurisdiction out­
side of the continental US where amateurs
may not operate In this segment. David
said that Interference from broadcast sta­
t ions makes frequencies above 7100 kHz
useless at night. He further reasoned that

8 73 for Radio Amateurs . June, 1985

use of 7075-7100 kHz would promote tnter­
national goodwill and would not interfere
with CW operation stateside. The FCC pro­
poses to amend Section 97.61, paragraph
1, limitation 1 to read, " The use of A3E and
F3E in this band Is limited to amateur rad io
stations transmitting from any location
other t han the lorty-elght contiguous
states." The Puerto Rico Amateur Radio
Club suggests limiting the privileges to
Advanced- and Extra-ct aas licensees.
Comments on the proposed rulemaklng,
Docket 85-104, are due by June 17, while
reply comments should be in by July 17.

Packet Prize

A UNIQUE AWARD is being offered by the
Pac ific Packet Radio Society (PPRS) to
encourage oacket-radtc enthusiasts to
stretch the limits of digital communtca­
non. The "Golden Packet " wl1l be pre­
sented to amateurs who complete the first
terrestrial t ranscon tinental packet net­
work link and will consist 01 either a
plaque or certificate suitably engraved for
all of the participating stations. The sys-

I'd help Ralph get down but he 's
giving me a 1:1 swr!

tem used for the transcontinental link
must consist of fixed terrestrial digital
store-and-forward radio links using VHF
(greater than 144.1 MHZ), UHF, or micro­
wave frequenc ies. Use of HF, satellite,
tropo, meteor scatter, or moonbounce is
prohibited. For complete details, contact
the Pacific Packet Radio Society, PO Box
51562, Palo Alto CA 94303.

Sudden Move

ALABAMA REPEATER OWNERS were sur­
prised by a letter from Frequency Coordi­
nation Chairman Wil liam Matth ews
WA4ZVJ directing them to comply with a
200kHz repeater spacing two-meter band
plan by July 1, 1985, or lose their coordi­
nated status. According to a story In the
W5Yf Report, Matthews wanted Alabama
to switch to the new band plan first, set­
t lng an example for neighboring states
Georgia, Tennessee, Mississippi, and Flor­
ida. An Alabama repeater owner claims
that he "had heard nothing until a regis·
tered letter showed up saying that I had to
move." There seems to be no room for dis­
cussion. As one owner said, "You can say
anything you want, but if you are not on
the new frequency by July 1st, you can for­
get your repeater."

Battle Zone

AMATEURS HAVE WON a major battle In
North Carolina against a restrictive an.
tenna ordinance that would have limited
the Installation of amateur UHF systems.
The proposal, which had been approved by
the Cumberland County Joint Planning
Board, wou ld have required a permit for
the erection of a "satellite dish" of greater
than 42 inches in diameter and would have
banned dishes with a diameter greater
than 12 feet. Speaking on behalf of the
Cape Fear Amateur Radio Society, Bert
VanderCtute N4ERM pointed out that am­
ateur-radio operators often use antennas
similar in appearance to eetemte-terevt­
sian dishes. He then cited the great contn­
butlon made by hams during times of
crisis, such as the communications pro­
vided by amateurs after a tornado cevas­
tated the region last year. When the dust
had settled and the matter was put to a
vote, the hams won 4 to 1. Overwhelming
support from the amateur community and
a rational, well-presented argument were
the key to this victory.

Help!

WE HAD HELP this month from the W5YI
Report, Gateway, the ARRL Letter, and
Cont ributing Editor Bill Pasternak
WA6ITF. We'd love to hear from you - send
your news Items and photographs to 73
Magazine, 80 Pine Street, Peterborough
NH 03458, Attn: "QRX."



THE STANDARD OF EXCELLENCE

The world ofav, R1TY, and new DUAL AMIOR* is as close
as yourfingertips with the new brilliantly innovative
state-of-the-art microcomputer controlled EXL-5000E.

the keyboard at any rate between 5· 100 WPM (every word per minute).
AUlUfRAC K on receive. For comm unication in Baudot and ASCII
Codes, rate i ~ variable by a keyboard inslJUctioll between 12-300 Baud
when usmg RlTY Modem and between 12·600 Baud when using TIL
Ievel.lbr: variable speed feature makes the unit ideal for amateur,
business and commercial use .
Pn-Ioad . ·uMtion : 'The buffer memory can seore the messages wriuen
from the keyboard instead of sending them immediately, 'The stored
messages can be se nt with a keyboard command.
" RUR·O UT " Functlun: You can correc t mistakes whih: writing
messages in the buffe r memory. Misspellings can also be erased while
the information is stil l in the buffer memory.
Automalic C RlLF: While trancmitnng. CRilF automatical ly sent
every 64 , 72 or SO characters .
WORD MODE oprration: Characters can be transmuted by word
groupings. noI every character. from the buffer memory ....,ith key­
board in'>truction.
tiNE MOUE operallon : Charac ters can be transmitted by hne
groupings from the buffer memory,
WORD-WRAP-AROUNU operalion: In receive mode ,WORD­
WRAP-A ROUN U prevents the last word of the line from splilling in
two and makes the screen easily read ,
" ECHO" . ·uMlion: Wilh iI keybotard iescucuoe, rece ived data can
be read and sent OUI at the!>ilrTlC' time.This function enables a cassetle
tape recorder 10 be used as a beck-up memory. and a system can be
created just like teleJl which uses paper tape .
Cursor Control Function: Full cursor control (upldown, left/right) is
available from the keyboard. Test Message Function: " RY" and
" QRF" test messages can be repealed with this function .
MARK-ANU-RRF.AK (SPAC.;-AND· BREAK) Syslem : Either
mark or space tone can be used to copy RlTY.
Variablr C W .....elghts: ForCW transmission , weights (ratKl of dol to
dash) can he changed within lhe hmits of 1:3·1:7 .
Audio Monitor C ircuit : A bllllt -m audio monitor circuit with an
automatic transmit/receive swilch enables checking of the Iransmilling
and receiving stale. In rece ive mode, it is possible to check the outpul of
the mark filter, the space filte r and AGe ampl ifier prior to the filters.

CW Practice . ·unclion: The unit reads data
from the hand key lind displ ays the charec­
e rson the screen .CW keying output circui t
works accordmg to the key operation .
C W Random Grnnalor: OutrtutofCW
random signal can be used b CWreading
practice. Bargraph LED Mder ror
TUning: Tuning ofCWand RTTY is very
easy wah the bargraph LED meter. In add i­
tion, provision has bee n made for attach­

ment of an osci lloscope to aid tuning .
autu-tn AC/UC: Power su pply is
switchable as required; 100-120 VAC;

220-240VAC/5Oi60Hz + 13:8VOC.
Color: Ughl grey with dart grey

trim - matches mrn;t currenl trans­
ceivers . Dimrnsions: 363(W)

JI 121(H ) Jl35lfD) mm:Tenninal VOl!.
Warranty: One Year Limited

s .,...-ln t . Ii'"'. SubJ...,llo(:h.lI.e

Automatic Sender/Rec("i~l;'r: Due In the most up 1<1 date computer
technology, just a console and keyboard can accomplish complete
automatic send/receive of Mor..e Code feW). Baudo! Code (RlTYJ,
ASCII Code: (RlTY) and new ARQiFEC (AMlUR).
Cock: Mone (eW include!. Kana), Baudo!: (RlTY), ASCII CIfTTY ).
JIS (RTTY). ARQlFEC (AMTOR) .
Chant(lers: Alphabet, Figures, Symbols, Special Charecters, Kana .
Built-in Monitor: 5" high resotuuon, delayed persistence green
monitor - provides sharp clear image with no jig~lc O T jitter even
under ffucresccnt Iighting . A lso has a provision tor composite video
signal output.
Time Clock: Displays Mon th, Date, Huur and Minute on the screen .
Timefl'nnsmissionlRttth'inK .nture: The built-in timer enables
cornpletc:ly artomanc TXlR X Without operator's auendance .
Se-kal (St4«tivr Ca IliDR) System: With this feature , the unit only
receives rness.ages fol lowmg a preset code. Built-in Demodulator for
High Performance: NewlyIbigned high speed KTTY demodulatur has
receiving capabil ityof as fasras 300 Baud ,Three-step shirts select
either 170Hz, 425Hl or llSOlh shirt with manua l flne tune contrul uf
space channel for odd shifts. HIGH (Mark f requency 2125H1.)/UYW
(Mark Frequency 1275Hz) hme pair select . Mart only or Space only
copy capability for selecuve fading. A RQ/FEC features Incorporated
Cryua' CoolroUrd AFSK Modulator: A transceiver ....,ithou t FSK
function can lJan!> mit m RlTY mode by unlizmg the high slability
crystal-controlled modulator controlled by the computer.
Pholoroup&rr CW, t'SK Keyrr buill-in : Very high voltage . high
curre nt photocoupler keyer is provided for CWoFSK keying.
Cenventem ASCII Kry Arrangemenl : The keyboard layout is ASCII
arrangement with function keys. Automatic insertion of LTR/ FIG code
makes operation a breeze .
BaUtrY Back-up Memory: Data in the battery bock-up memory,
covenng 72 characters ll. 7 channe ls and 24 cnarecrers llll channels . is
retamed even when the external power source is removed . Meuages can
be recalled from a keyboard m!>tnIClioo and some particular channels
can be read OUI cont inuously. You can write messages into any channel
while rece iving .
Large Capacily lJisplay Memory: Covers up 10 1,2110 characters.
Screen Format contains 40characters II 16 lines II 2 pages.
$crrrn Display 'l)pr-Ahead :::,::::::::::
Bun-rr Mrmory: A l6O-character
buffer memory is displayed on
the k>wer part of the screen .
Tbe characters move 10 the kfl
enls ing one by one as soon as
they are transmitted. Messages
can be written during the receiving
sta te for tran smission with banery
back-up memory or SEND function.
"'uncllon Display System: Eac h
function (mode, channel number,
speed, etc.) is displayed on the screen ,
Print,"" Inlrrfac-r: Centronics Para Com­
patible interface enables easy connection of
alow-cosr dol printer for hard copy.
wfee Rang~ orTnmsmlnlnjit and RKriving:
Morse Code tran sm itting speed can he sel from

Everything built in-nothing else to buy!

EXa..lJS1VE DlSTAIBUTOR: DEAlER INQUIRtES INVITED FOR YOUR NEAREST DEAlER OR TO ORDER: Ii 1_
AMATEUR-WHOLESALE ELECTRONICS TOLL FREE ... 800-327-3102 1 VISA . . .
6817 S.w. 129th Terrace, Miami, Florida 33176 Telephone (305)233-3631 Telex:80-3356 l J

MANUFACTURER :

JIll TONO CORPORATION
98 MoIo&oja Machi , Maet'2shf.ShI, 371 , Japan

• DumArnltK: Conurrn:uJlq_lily. the EXL-50tXJE IDCorporales ""'0 t;omp/"'''I:-' s..para« IftOtknu to fully support the amateur Amror codes and all
of the CCIR reccmrreedauoes 476-2 for commercial requirements.
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STANDARD FEATURES

The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum
HI Tech Repeater Line. It combines the latest state of the art digital techniques with the
best of Spectrum's highly refined RF technology to yield "The Ultimate Repeater" ! Operating
convenience and flexibil ity are emphasized without sacrif ic ing traditional Spect rum reliabil ity
and ruggedness. Go with the world leader in Amateur Repeaters! Call or wri te today for
details. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters
Also Available.)

• Autopatch/ReYerse Patch, WIO & 1 Inhibit
• Dial Pulse Converter
• Autodialer
• Phone Une & "Over the Air" Command Modes. Vir­

tually all functions may be turned OnlOff Remotely.
• Touch Tone Control of 'TImeout', 'Hang Time', Patch

Timeout, TX InhibltlReset, Patch & Reverse Patch In­
hibitlReset, P.L OnlOff (wloptional P.L board), etc.

• Up 10 6 Auxiliary Functions . More with TTC300.
• Full 16 Digit Decoding with crystal Controlled

oeeeee- to
• Touch Tone Mule
• Unique Courtesy tone
• " Kerchunk Killer"

• TImeout Warning
• Automatic c:w 10 & 10 Command
• Remote Programmli"IQ of 3 Timers for 2 differenl tim-

ing cycles, or No Time Out
• Mic roprocessor Memory 'Battery Backup'
• Autcoatcn AGe for constant levels
• Local Status Indication via 12 Function panel LED

Display
• Front Panel Toochtone Pad for Local Control
• NEW-Improved: Rcvr.•UHF Xmtr., Power Supply!
• Full Panel Metering: Rcvr. & Xmtr. functions plus

Voltages & ClIrrents
• 30-75 Watt VHF & UHF Models
• 11»150 Watt Final Amps Available

• ( SC200X Controller & Interface Boards also available )

VHF 150W out I UHF l 00W out
SCA100MV 30W In SCA100M 4QW In

SCA100MV·l0 8-10W In SCA100M·l0 l OW In
Call or Write for Details

sea 100M

100 w UHF,150w VHF Mobile Rmp.
~ • Unusually ma.slYe " deep lin" heat sink lor cool opeqUon & long life,

Allows much higher duty cycle opentlon than competl1lve unltsl
• Extremely heavy duty construction and top quality throughout
• Automatic RF sensing • Automatic High VSWR & Ower·

temp " Bypass" Mode
• Reverse Voltage Protected • For FM or CW
• FCC Type Accepted tor Commercial services

/$C1!l:!!!!!!'!.!~t !?m!!!!'P~!!.~5~!U!~.!!'~~
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ICOM

h C The 25 watt
IC-27IA has the same ou •
standing teatues as me­
Ie-27tH. including an Internal
power supply. Ie-1'525

First in Communications

• 32 built-in Subaudible Tones
• High Visibil ity Display
• $-Meter and Center Meter
• Scanning Systerns Meroories.

tv10des and Programmable
Band

• IC-HMI2 Microphone with
Up/Do'Ml Scan

• J1 1k "W x 4 lofj"H x '2~"'D

ptl I AG·25
swjtchable preamp. UT-15S
cress encoder/decoder
{encoder is standard,.
IC-EX31O voice synthesizer.
ic -SMB two-cable desk mrc
and Ie-5M6 desk mic. PLUS a
variety o f power supplies...
IC-1'530 system power supply.= ., see the IC·27IA/HI and
Ie -PSIS external or Ie-PS35 dther fine rCOM equipment at
internal power supplies. your IocaI ICOM dealer tqc;1ay.

E)(ceptlonaJ tandard
Features:

143.800 - 148.I99MHz.
expandable tor MARS opera­
tiOn
32 full-function Memories
with lithium battery backup
100 Watts. ful ly adj ustable
on all rrooes
Variable Tur-ng Steps. FM
5KHz and 1KHz; sse 10Hz,
50Hz and 1KHz

"the Versatile
2 Meter Base



QUALITY TUNERS THAT DELIVER MORE PERFORMANCE.
MORE FEATURES. MORE VALUE FOR YOUR MONEY.

•

MFJ-9410 300 WATT VERSA TUNER \I

$99" MFJ', futMItelUng 111M!' pICkS In pItnty at .. t.tu....
.... ltyIlng! Brushed aluminum front. All metal cabinet.

(+ $4) It.. SWRIW.tb,.tIl l More accurate. Switch selectable XlOI3J
watt ranges. Read forward/rellecled power.

New .ntllnn. ,witell' Front panel mounted . select 2
coax lines, direct or through luner, random wlrel
balanced line or tuner bypass lor dummy load .

N.. Ilrwound tnductarl larQllf more efficient
12 position alrwound indut10r gives Jower losses and
more watts out . Run up to:oJ watts RF power ootpu1 .

Matches everything from 1.8to 30 MHz:
dipoles, Inverted vee , random wires,
verticals, mobile whips, beams. balanced
and coax lines.

Built-in 4:1 balun for balanced lines.
1(01 V capacltor spacing. Black .
11ll. 3 x 7 inches. Works with all
sol id state or tube rillS.
Easy to use anywhere.

MFJ-949B----­
300 WATT
DELUXE VERSA
TUNER \I

$139~ :J:.';"
(+ 4) VtrSI

Tu..... II. MItdleI evwr­
thlllII from 1.8 - 30 MHz,
coax, randoms, balanced
li nes. up to m.N out­
put, solid sta te or tubes.

Tunn llIoIt SWR on di­
poles, vees. long wires.
verticals. whips, beams,,_.

• ullHn 4:1 bllun,
mN, 50-0hm dummy
load. S'vVR meter and 2
range wattmeter (m.N
and 3fNrI).

• pnltlon Intlnna
IWttcIl on front panel, 12
position alr-wound in­
ductor; coax connectors.
binding posts. black and
beloe case. 10 ll. a x 71n.

---• •

MFJ.I4OB, $79.95. JOO watts, SWRlWattmeter, antennaswltch on rear.
No balun. 8K2x 61n. eggshell white with walnutgralned sides.

MFJ-945, S79.95, like MFJ-940B with balun, less antenna SWItch.
MDJ.M4, $19.95, like MFJ-940Bwith balun, antenna switch on

front par16l , lese ~lWattmeter .
OptlOlllI mobil, brIckIt for9408, 945, 944, $5.00.

/r---IMFJ-900 200 WATT VERSA TUNER
MatdIts COb, random ...... 1.8-30 MHz. $49~
Hanclles up to 200 wattsoutput; ef11cient

airwouncllnduetor gtws morewatts eM. (+ $4)
5x2x6 ln.U.'1Iy tnnac:tl.., sol id state or tUbe.

Operateall bands with one antenna.
OTHER 20QWATT MODELS:

MFJ-9It1 , $59.95, like 900 but includes
4:1balun lor use with balanced lines.

MFJ-16G10, $39.Z, for
randem wires only. Great tor
apartment , motel , camping

operation. Tunes 1.8-30 MHz.

,r-:MFJ-962 1.5 KW
/ VERSA TUNER III

R~n,~: $229~
KW PEP (+ $10)
and match any teoollne

continuously from 1.8 to
30 MHz:coax. balanced

line or rarccn wi re .
Built-in S'vVRlWattrnetBf

has 2(0)and 200watt
ranges. lorward and re­

flected power. 2% meter
movement. ' position an­

tenna switch handles 2
coax lines (di rect or

ttlrough tuner), wire and
balanced lines. 4:1balun

250 p16 KV variable
capaci tors. 12 position In­

ductors. Ceramic rotary
switch. All metal black

cabinet and panelllives
RFI protection. rigid c0n­
struction and sleek styl­

ing . Flipstand ti lts tuner
lor easyviewlng .

5x14x141nches.
'«--IMFJ·989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329'.SMilt " VtrSI TUlllr V". II 1111 III tIMIlutura you nbd
tor, Incl LJCIing the new smaller size tomatch new smaller rigs -

(+ $10) only 10 3/4"W x 4 112"H x14 718"0.
Mmt. COIl, blllnc:td linn, nndom wlra - 1.1 to 3D MHz. 3 KW PEP­
the power rating you won't outgrow (250 pHKV caps).
Roller IndlKtor with a :HIlgn turns counter plus a spinner knob lor precise
inductance contrcltc get that SWRdown to minimum 8V8fY time.
Built-in DI Witt, 50 ohm dummy Iud, built-in 4:1 ftnl1lll.Jlun .
Built-in Z'% .... rBaOS SWR plus lorward and reflected power In 2ranges

(200 and 2(0)watts). Meter light requires 12 VOC. Optional AC adapter
MFJ-1312 is available lor $9_95.

&iJosltIOlllntlnna switch (2 coax lines. through tuner or direct, random!
balanced line or dummy IDalI). 5O-239 connectOl s, ceramic feed-throughs.

binding post grounds.
D.lux. Ilumlnum Iow-profll. Clblnet with sub-cnassls for RFIprotectIon.

black linlsh, blackIront panel with ralS8d letters, til t ball .
MFJ.981, $239.95. 3 KW, 18 position switched dual lnduetQ'" .

SWRlWattmeter. 4:1 balun.

TO ollon 011 fOil YOUR NEAIIEST
OEALU. tAU TOU-fIlEE

800-647-1800.C.II 60"323-_
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

MFJ
MF.I ENTERPRISES, INC.

In 414, Millbltppl Stita. MS 3m2 L -'='''''=:::..J

OIlDEIlANY ....OOUCT flliOM Mf.l ANO TRY IT·NO
OIUGAnON.lf NOT DEUOHTED, RETUilN WITH­
IN» a"'VI fOR PROMPT liE fUN a (LESS SHIPP! NOj
• One year uncooditionalguarantee . Made In USA.
• Add Ihlpplngllllndllng lhown In pltlnthnll
• CIII or wrftI tor he CItIlog, OVIIr 1111 products.
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Bob Roehrig K9W I
314 S. Harrison Street'
Balavia IL 60510

Tune In the TU-1000
Has your RTTY budget hit bottom? Then dust off

that soldering iron - K9EUl 's no-nonsense terminal unit
gives store-bought performance at a build-it-yourself price.

• R5-232 and relay driver
output from autostart cir­
cuit

• Swit chable low-pa ss
post-detection filte r for opti­
mum results at different
data rates

• Squelch ci rcuit c lamps
data output in marking state
when no data is present

• Data-invert switch for in­
ve rted input signals

• Sensitive input works off
any audio source of at least
75 mV rms

space. These devices con­
tain a 3-stage active filter
with 2 tunable e lements . By
tuning both ad justable sec­
tions, the filte r can be tuned
over a wide frequency range
and still maintain a uniform
output level. Cain of the fil­
ters is set by divider Rl1 /R12
and the filter input resistors
R13 and R23. Filter Q is set
by R21 and R3S. The mark
filter, IC3, is tuned to 2125
Hz with R14. With 2125 Hz
applied to the input of the
unit, ad just R14 for maxi­
mum signa l at pin 15 of IC3.
The peak-response sign al
level at the tuning-indicator
points is 6 volts p-p. R27 is a
dual 10k pot on the front
panel and is the space tun­
ing control, or shift control. I
suggest using a pointer knob
on the shift contro l with ca li­
bration marks on the panel
for the 4 main shifts of 85,
170, 425, and 850 Hz.

The filte r ICs have a
fourth op-amp stage that is
u sed with d iodes CRl
through CR4 to form full­
wave, absolute-value detec­
tors. The mark-detector out-

60- and 12G-Hz hum and rip­
ple . The output of this stage
presents a constant low-im­
pedance source for the next
stage.

1C1 Band IC2A form high­
pa ss and low-pass fi lters
which act as a broad band­
pass filter. This filter rejects
frequencies outs ide the de­
sired range. In the desired
range of 2 to 3 kHz, re­
sponse is flat within 1 d B.
Outside this ran ge , a &-d B­
pe r-octave roll-off occurs.
Submultiples of this range
are the frequencies that
cause the most problems.
Frequenc ies in the 7()(Ho­
l()()(}Hz range are attenu­
ated at least 20 dB, prevent­
ing thei r ha rmonics from
capturing the limiter.

IC2B is a limite r stage
which has a gain of 1000.
This stage delivers a con­
stant amplitude signal to the
active channe l fi lters. Un­
like some other TU designs,
this lim iter is se lf- biased,
which eliminates the need
for a touchy ad justment

The channe l filters consist
of IC3 for mark and lC4 for

s lic e r bias
for signal

• Automatic
co m pe n sa te s
fadi ng

The TU-l000 is a state-of­
the-art te rminal unit for

RTTY that equals or exceeds
the performance of most
units available today. The
design intent was to have a
circuit that could be built
easily. With a minimum of
fuss, you can get on RTTY
with the features and perfor­
mance expected of com­
mercial units:

• Tuned ci rcuits employ
the latest active-filter tech­
nology that e liminates bulky
toroidal inductors and the
need for hand-se lecting
components

• Input filtering ahead of
the limiter prevents unwant­
ed signals from reachin g the Circuit Description
limiter

Input stage IC1 A is a com­
• Cont inuously-adjustable bination high-pass filter and
shift from 50 to 850 Hz follower. It rolls off below
• Only one inte rna l adjust- 1000 Hz while presenting an
ment required prior to oper- input impedance of about
ation and no se lection of SDk to the audio source .
compone nts needed Thus it is suitable for con­
• R5-232 data output inter- necting to the record output
faces with modem termi- of many modem receivers
nels. microprocessors, code as well as a speake r output
converters, o r current-loop The high-pass filter provides
drivers at least 4O<fB re jection to
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The FCC changed the al lowable
output power for linear amplifi­
ers in amateur radio service.
Hams can now run at 1500 watts
PEP into an antenna. EIMAC
was right there to meet require­
ments with its 3CX1200A7 tube.

t ow-cost replacement
for small spaces.
RF ca binet s of many linear
amplifiers c urrentl y use the
EIMAC 3-5QO.Z tubes. The new
3CX1200A7 fordesign takes size
into consideration and, by de­
sign, is recommended as a sin­
gle, low-cost replacement for a
pair of EIMAC 3-5()(}Z tubes for
new amplifier designs.

" When You Buy, Say 73"

General Specifications
The EIMAC 3CXl 200A7 is a high·
mu, compact, forced air cooled
triode for zero-bias class AB2
amplifiers.

• 2.9" dia. x 6.0" long
• Plate dissipation: 1200 watts
• Glass chimney SK-436

available
• Standard EIMAC SK-410

socket available

More information is available on
the new EIMAC 3CXl200A7 tube
from Varian EIMAC, or any Elec­
tron Device Group worldwide
sales organization.

Varian EIMAC
1678 S. Pioneer Road
Salt Lake City, Utah 84104
Telephone: 801 • 972·5000

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042·2325 75

•vanan
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Special Report:
Volunteer Examiners
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Fig. l(e). Indicator circu it using microammeters. Fig. 2(b). LED indicator.

side, only more so. This re­
quires a fairly decent mark
signal to activate the auto­
start. When the mark signal
exceeds the 3-volt threshold,
( 16 will be charged via
CR10 and R61. When this
voltage level exceeds the
6-volt level set by R64 and
R65, the output of 1( 78 will
switch high. This output is
the R5-232 autostart signal
via R66. This positive level
a lso turns on Ql, which can
be used to operate a re lay
for motor control,

Before mark is sensed, the
output of 1( 78 is negative.
This negative source forces
the data output via (R11
and R68. Spacing signa ls will
not cause the data output to
switch positive unti l the
a utostart c irc u it switches
on. This is valuable when
there is voice or other act ivi­
ty o n the mon itored fre­
quen cy that would trigger
the TU and cause it to print
garbage. Whe n the autosta rt
tu rns on, CR1 1 becomes re­
verse biased, which permits
the data output to operate
norma lly.

When mark goes off , lO A
switches negative again. Clb
slowly discha rges through
Rb1 and R60, Autostart tu m­
o n time is determined by the
Re time constant Rb1 x
C17 and the turn-off time is
(R60 + R61 ) X e17. with
the va lues shown, on/off
times are about 3 and 9 sec­
onds. This rat io shou ld be
mainta ined so characters
that have more spacing bits
than marking wil t not cause
the autostart to d rop out If
you wish to change the over­
a ll timing. you can change
06. Within limits, R65 can
a lso be changed. Reducing
R65 will lengthen the times.

There are several options
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Fig. 3, PC Board, foil side.
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ferent TUs. I decided to try
to come up with some mean­
ingful measurements that
could be used .

O ne of the im portant
characteristic s of a TU is its
ab ility t o copy signa ls
buried in no ise . Also, if the
un it has ATC, it is nice to
know how well the unit does

-6~lI-

.......
·OlllJ--.,-09l1-

19Y-
I

N

'"II:
I

...
"-

c-,,-''-- 9'J-
,+ --
'"L.._ "' - l 9 Y - -2Il1J-
II: " ..
I-£I~:>-~

-- }..V
" on '"N N N

N
N

Fig. 4. Parts placement.
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c hoice fo r Q2. R5/C2 sup­
press spikes that could dam­
age Q2.

Performance Tests

Unlike rf or ste reo equip­
ment, there have been no
real sta nda rd parameters or
specif ica tions used to com­
pare the performance of dif-
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ce ive rs caused by the switc h­
ing transients in the current
loop. Connection to the TU
should be via shie lded ca ble
to help keep out rf. Q2 does
no t have to be on a heat sink
since so litt le heat is gener­
ated; it is e ither switched ful­
ly on or off. The Sylvania
f CG-157 is al so a good

for a tuning indicato r. A
scope may be directly con­
nected to the indicator out­
pu ts to obta in the "cross"
display. If a scope is used, it
would be possible to use
one of the autostart outputs
to e xti ngu ish the sco pe
beam when there a re no sig­
nals to pre vent a phosphor
bum. O r the autostart out­
put can connect to one of
the CRT's def lection plates
via a relay o r high-vo ltage
transistor to def lect the
beam off the sc reen when
the syste m is idle.

If you do not have a scope,
I recommend one of the
LED bar-graph indicator ICs
like the LM3914. (A com­
pl ete circ uit boa rd with
LEDs incl uded is available
from Iameco.) A recommend­
ed circ uit is shown in Fig.
2(b). The ac signa l from the
TU indica tor outputs is fed
to a peak detector with a
fas t-a ttac k/s lo w-re co ve ry
time, as shown in Fig. 2(a).
R3 sets the LED current at
about 10 mA a nd R4 adjusts
the se nsitivity. Adjust R4 for
a " full-sca le" reading with
steady mark and space tones
on each bar-graph circu it. Re­
member that when a signa l
is tuned in and al l the LEDs
a re on, the total c urre nt
drain by both ind icator cir­
cu its will be close to 200 mAo

Meters can also be used
for indicators with the peak­
detecto r circuit. I recom­
me nd 2 mete rs rather than a
zero-center one. Try to use
sensit ive ones (like 200 uA or
less) to reduce load ing of the
detector . VU me te rs with
built-in rectifiers can be d i­
rectly connected to the TU;
however, the y will tend to
fo llow individual hits of the
data. You will have to e xper­
iment with an appropriate
value for a se ries re sisto r.

Fig. 3 is a se lecto r-magnet
driver c ircuit that I recom­
mend for driving printers
such as Model 15s o r 28s.
Ideally, th is circu it should
be mounted in the printer
along with the 12O-volt sup­
ply. This keeps the cu rrent
loop physical ly small and re­
duces rad iat ion to any re-



Fig. 5. Selector-magnet driver circuit.

The semiconductor devices are available from Jameco Electronics.
Jameco also has a complete board consisting of the LM3914 and
LEOs used lor the tuning indicators (2 required) for $5.95 each. The
AF-1 00-1 CN re s are $5.95 each from Jameco. (The AF-l00 active-llI­
ter ICs were inadvertently lett out of Jameco's 1984 catalog-they
are still available from Jameco.)

Power-supply and miscellaneous components can be obtained Irom
Radio Shack.
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generator output was se t to
be 20 dB higher than the os­
cillator output The noise­
generator output was con­
nected to a precision attenu­
ator that can be varied in
.1-dB steps. The output of
both signal sources was ter­
minated in 600 Ohms and
then summed and fed to the
TU input. All levels were
measured using a true rm s
meter. The AFSK oscillator
was keyed by a commercial
crysta l-co nt ro lled " qu ick
brown fox" test-sentence
generator.

Measurements were made
at 60 and 100 wpm, at 170
and 850 shift, and with no
noise, signal and noise at
equal levels, and with the
noise 6 d B higher than the
signal. Measurements were
also made with the ATC on
and off as well as with mark
and space only with the ATC
on. These last measure­
ments were made by short­
ing across the ma rk or space
fi lter capac itors, C7 or C8.

l ike the mileage ratings
on cars, ac tual performance
may d iffer from the test re­
sults obtained. I connected

,"".zz,.-".."
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~~

- •
"" , ' '00 0
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B. ' DGE aov
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,, ' v .. m ca ,..za-",z· • '00 '"eov '00 ' 0
n Z12·OO" · .,oz w Z' .- ";3'- .
Z'ZyCf,. ••4IlOO $>!AC . ",,"er_,

Percent Peak DIstortion

Wpm Shift Hoi.. ATC ATC Malt Only Space Only
H, ea- 011 On (ATC On) (ATC Onl

60 170 - 100 02 03 20 15
60 850 - 100 02 04 00 04
60 170 0 05 00 24 17
60 850 0 05 07 11 07
60 17Q +6 12 13 30 25
60 850 +6 12 15 18 15
100 170 - 100 07 00 14 11
100 850 -100 02 03 00 03
100 170 0 09 10 20 16
100 850 0 00 07 14 08
100 170 +6 18 21 48 48
100 850 +6 27 24 27 24

"The noise level is in relation to the signal level. Distortion levels are
peak values in one minute.

Fig. 6. Distortion readings.

Fig. 7. Power supply for TV-WOO.

In TTY distortion measure­
ments, 50% is the maxi­
mum. Solid-state devices
such as video terminals or
s pe ed co nve rte rs u sing
UARTs shou ld prov ide per­
fect copy at distortion levels
greate r than 45% . A good
Model 28 should provide
solid copy at greater than
35%. Telegraph distortion,
as it is called in the industry,
is measured over one char­
ac ter length.

The distortion-measuring
set I have indicates the type
of distortion as well as the
peak value over any period
of time. Thus r can Jet the
unit operate over severa l
minutes of time and know
the highest percentage of
di sto rtion that occurred
over the entire time period.

The signal-source setup
consists of a crysta l-con­
trolled, synthes ized AFSK
oscillator with less than 1%
distortion. The output level
was set to twice the voltage
necessary to obtain limiting
in the TU limiter stage. The
noise source consists of a
white-noise generator cover­
ing 0 to 20 kHz. The noise-

tion. In TTY circuits. this
means the displacement of
mark-to-space or space-to­
mark transitions from where
they shou ld nonnally occur
in t ime in relation to the be­
ginning of the start bit. It is
kind of like checking the
timing in a gasoline engine.

CRl -9 (Of equivalent germanium)
CA10, 11, 12 (Of equivalent silicon)
CA13
IC1, 2, 5, 6, 7
1C3,4
Ql (or equivalent switching transistor)

R48
R7, 8,24,33, 56,68,69
A12,21, 35
R6, 18,3O,55
R59, 66, 67
A2, 4, 5
A15, 16, 17, 19, 28, 29, 31 , 36,

38,39,40,54,57,58,64,65
R27
R25, 32, 49, 50
A3, 26, 34
A20, 61
R44
Al , 11
R14
A41,46
R37
A13, 23, 47,51, 52,53,60, 62
R43
A42,45
R9,63

Parts List

Designation

C13
Cl
C2, 3, 4, 6, 10
C5, 9
C7, 8
C11, 12
C14, 15, 16

.. .. •
". " uev
' 0 ~ o

PO_ Ell_'lV
_~TU

.
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0' J:'," )1' " .1£ ) _ 0 ..
l"Z ZU " ..,
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1 10k dual pot
4 15k
3 18k
2 22k
1 33k
2 39k
1 50k pot
2 68k
1 82k
8 lOOk
1 l20k
2 220k
2 1M

1lS-232
'0

Quantity Value

Capacitors
1 .001 uF
1 .005 uF
5 .01 uF
2 .04 uF
2 .1 uF
2 10 uF
3 100 uF

Semiconductors
9 lN270
3 lN914
1 lN4000
5 MC1458
2 AF-1QO-1CN
1 2N3904

Resistors (114 Walt)
1 220 Ohms
7 1k
3 1.5k
4 1.8k
3 3.3k
3 3.9k
16 10k

when copying mark or space
only. It is important to know
how effective the post-de­
tection filter is by determin­
ing how well it works at dif­
ferent data rates and how ef­
fec tive it is against noise.

Performance is expressed
in term s of percent distor-



WITH PRIVATE PATCH II YOU SPEND
YOUR TIME COMMUNICATING ...
NOT WAITING TO TAKE CONTROL

It the sampl ing patch has a ci rcui t that " slows the sample tare
when telephone audio is ptesent," the speed of acqu isition is
made even slower. The wait time increases, and the phone party
can say perhaps 25 or more words before they can be cut o ff.

PRIVATE PATCH II allows communicat ions to pro­
ceed back and forth as rapidly as on a telephone.
There is no waiting for sampling circuits to acquire
each time the mobile transmits.

The PRIVATE PATCH II VOX system offers a substantial improve­
ment over sampling autopatches in time spent waiting lor control!

EXAMPLE: Suppose you made 10 phone calls - 9 completed, 1
busy - assume the completed calls average 20 talk exchanges
each, 180 total.

You would spend 360 seconds (6 minutest) waiting for contra/ if
you were using a sampling patch that samples every two seconds
(180 waits x 2 seconds = 360 seconds). It Is 8 severe incon­
venience to have to press fhe button for 8 seeming eternity before
you can be heard on 8ach and every mobile reply.

With PRIVATE PATCH II there is no Jost lime waiting for control on
all 9 completed calls. However, the busy call would cause a 15
second wait for the control interrupt timer to return cont rol to the
mobile.

-...,..,
••
_.

-
-., .

AEROSPACE LEVEL QUALITY

THE SMARTER AUTOPATCH

nME WAITED

15 seconds
6 minutes

1
180

CONTROl WAITS

SUMMARY

Private Patch II
Sampling

FEATURES

CONTACT A LOCAL DEALER TODAY

ALSO
,; 14 day return privilege - when ordered fac to ry direct.
,; One year warranty - compare to their six month s.

MIKES nlCTRO~1C$
I'l .....-..0'" ...,....,FL

10114 llISTRllll,ITlNQ CORP.
.. .....' FL

PACE l NQINU IlING
,-~

THE N....... $HAC"
E••"..,',. IN

CANADA:
DOLLARD ELECTRONICSv.""""...,Be

CONNECT
SYSTEMS

INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373·6803

AMATEUR nECTIlO~1C SUPPt.l'
..." .....~.. WI. Wd.l ,"- Ott ,
~ FI. c..-.... I'l,.
..... "'-llM 'IV

CIoA _Elln INC.
r""o.nce CA

cous COMMU~ICATIOfrIS

&.n AnlO' ''O TJl
llllCI\SO~ COMMU~ICATIOIoIS
Chlc.~ IL

- CW 10 (Iree 10 chip) - Selectable tone or pulse dialing - User pro­
grammable loll restrict - Five digit access cod e - Ringback (reverse
cetcrn - Busy channel ringback inh ibit (will not transmit on top of
someone) - Three/six minute " t ime-out" timer Is resettabte from the
mobile - Modu lar phone jack and seven loot cord - Available in
12 VDC or 115 VAC version

WHY LAND MOBILE PROFESSIONALS AVOID
SAMPLING PATCHES •..

The majority of radios on the market (especially synthesized and
relay switched types) do not TIR quickly enough to give accep­
table results. Often engineering level modifications are required
to improve TlA response ti me.

The slower the TIA response time, the longer the sample must
last. And of course no telephone audio is heard during the sam­
pie . Just noise. The resu lt is lost WOlds and syllables which are
proportional to TlR response.

Acquiring and mainta ining cont ro l (in order to comm unicate)
becomes erratic when the mobile is less than full quieting. This
causes a severe Joss of range.

The ba se station rad io can not be equipped with a linear
ampl ifi er, and operation through repeaters (that have hangtime)
is not possible with a noise sampled patch.

VOX autopatches overcome each or these shortcomings. In 'act,
nearty all simplex patches sold in commercial service are the
VOX type.
Could these be some of the reasons that the competi tion refers
to their VOX patch as " our favorite commercial simplex patch"?

FORGET AMATEUR GRADE SAMPLING AND STEP UP TO A
COMMERCIAL GRA DE PATCH. PRIVATE PATCH II!



in mark or space only, at 100
wpm 170 shift , with the
no ise at + 6 dB. In a ll other
cases the di sto rtion was
below 30%, which should
still give solid copy. Notice
that when the noise level is
high, the distortion at 100
wpm is worse than at 60
wpm. This is to be expected
since pulse widths of noise
come closer to the pu lse
widths of the data bits . For
this reason, high-speed data,
like 1200 baud, is not practi­
cal in no isy conditions with­
out error-correcting circu its,

All the ICs as well as the
ready-made LE D bar-graph
ind icator boards (pa rt no.
NSM391 4) are ava ilable from
Iarneco. I can supply a 5" by
8" circuit board fo r the TU·
1(0) for $20,00; however, I
have to get them made in
quantities of 25. If you want
a board, send me an SASE so
I can let you know how long
it will take. With the board I
will include a parts list and
layout d rawing as well as a
large sche matic. •

the TU to my Model 28 and
it printed 24 lines of qu ic k
brown fa xes so lid at 100
wpm with the ATC on and
the noise 10 d B higher than
the signal! At that ratio . the
tones cannot be seen on a
scope and can just barely be
detected by ear.

I have not. as yet. figured
a way to simulate QSB by
reduc ing mark o r space a
given amount in a given
time. All operation on the
ham bands these days is nar­
row shift, so selective fading
is min ima l anyway. If fading
is not too rapid, the ATC
sho uld handl e most situa­
t ions,

The d istortion read ings in
Fig. 4 were all peak read ings
for 1 minute of operat ion.
Note: There is little differ­
ence with the ATC on or off;
however. the unit will no t
copy at a ll in the mark- o r
space-only condition with
the ATC off.

As ca n be seen in the
cha rt in Fig. 4, worst-case
performance was measured
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a See a change in your Challenger
a Put some fun in your Flescher
a Get your CP·1 in the chips
a Really motivate your MFJ
a Heat·up your HAL and hop·up

your Heath with the. . • .

-

AND AIR·ROM CARTRIDGE
For both the COMMODORE 64 and VIC 20
(Soon lor the new C·128)

Works with all these line terminal units 10 bring you the ultimate in
RTTY/CW/AMTOR performance. New AMTOR + program with van­
able PTT delay lor slower rigs and high rate bit sync to compensate
IOf computer clock crystal variations . It's the best $39 .95 you 'lI

ever spend to improve your station, Don 't
have a disk drive, then use the ROM
cartridge at $59.95. On performance and
leatures vs. cost. nothing even comes close!
No complicated menus to bog you down . No
limited performance programs here. The
AIRDISK will enhance any demodulator , Disk
works with both computers. Specify which
lor cartridge.

HERE ARE A FEW OF ITS MANY FEATURES:
• on screen tuning indicato rs · lull or spl it-s creen
• auto-lead memories " • output to commodore
printers· full speed operation , morse to 99 wpm.
Baudot to 132 wpm, ASCII to 300 Baud. 4 mode
AMTOR • WRU • inde pende nt RXfTX normallinvert
• pilch reference CW tuning. real-time d is k
communicatlon* • break buffer. random code
generator· RXfTX of basic programs· • 24 hr.
clcck » unshift or space. foxtest and more .
18713 Mooney Drive Gaithersburg, Md. 20879
301 258·8400

.O''' ''M ICROLOG
INNOVATORS IN DIGITAL COMMUNICATION

Commodore &I1d VIC 2O _lrado-rn• •b of Commodore Elo.:tronies. Copyright ClIIIM MIC ROLOG CORPOR.-\n o s
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6103 W. 34lh SI.
Houston, Texas 77092
(713) 957-5140

NAMPA SATELLITE SYSTEMS, INC.
lWO LOCATIONS

312 121h Av•• So.
Nampa, Idaho 83651
(208) 466-6727

1-800-654-0795
For Service ONLY (208) 467-3204

NEW LOW, LOW PRICES!
NATIONAL FINANCING AVAlLA8LE THROUGH NAMPA SATELLITE

FOR MORE INFORMATION CALL 208-466-6727

ALL SYSTEMS FREIGHT PRE-PAID FROM NAMPA, IDAHO OR HOUSTON, TEXAS

EACH OF THE FOLLOWING SYSTEMSCONSIST OF, Receiver. lOO"LNA. LNB. or LNC, Wilson MD·9 Dish,
I ()() Fe. Cable Pack, LNA (over, PO/Jrm.Hie I Feeobom, NS5 Dish Drive, All Connectors dnd Instructions

Wilson YMI 000 System $ 1648
10% Down Payment-5164.80 36 payments of S54.00/mo.

Wilson YM400 System $ 1442
10% Down Paymenc-S144.20 36 payments of S46.00/mo.

Little Wil LW5 $ 1099
10% Down Payment-$109.90 36 payments of SJ6.00/mo.

Little Wil RV5 $ 1399
10% Down Payment-$139.90 36 payments of S45 .00/mo.

Drake 240A + APS24 $ 1995
100/. Down P.lymenc-SI99.50 36 payrMnts 0( S65.00/mo.

Luxor Mark 2 System IlOCK oc $25 12
to,.-. Down Payment-S251.20 36 payments of S75 .00/mo.

Dexcel 1300-01 System $ 1988
100/. Down Payment-$198.80 36 payments of S63 .00/mo.

Dexcel1200-0 1 System $ 1633
100;" Down Payment-S 163 .30 36 payments of S54.00/mo.

OPTIONS

PM 9' Dish $ 60
UM 10'M.shDish $180
ProdelJn 10' Dish .••...••....••••••...•••..•••.••5400
Contlnental Mesh Dish 10' $400
85 0 LNA $ 80

" When You BUY, Say 73"

Uniden UST 3000 System $ 1772
10". Down Payment-$177.20 36 payments of S57.00/mo.

Uniden UST 1000 System $ 1571
10% DownPayment-S157.10 36paymentsofS52.00/mo.

Sigma Mark2A $ 1438
10% Down Payment-S143.80 36 payments of S46.00/mo.

Sigma Mark 3 IlOCK oc $ 1662
10% Down Payment-S166.20 36 payments of S54.00/mo.

Sigma Mark 5 IlOCK oc $2049
10% Down Payment-S204.90 36 payments of S66.00/mo.

MIA Com HI IlOCKOC $2282
10% Down Payment-S228.20 36 payments of $74.00/mo.

M/AComTl ILOCKOC $2182
10% Down Paymenr-S218.20 36 payments of S71.00/mo.

STS MBS-SR-AA $2349
10,-. Down Payment-S234.90 36 payments of S76.00/mo.

WITH SYSTEM

NSS M.mory Tracker $ 100
MTI2100 $225
MTI4100 5345
Houston Tracker IV••••..••••..•••••...••••••.••5325
Houston Tracker IV + $425
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Jim Crubbs /(9£1
PO 80_ lO·n
Springfield fl61708

Secrets of Telehamming
When the bands are dead, try trading yourtransmitter

for a telephone. Operators are standing by.

Te leco m p ut ing (as i t is
o ften cal led) has i ts roots in
the same technology as am­
ateur RTTY. Both are a form
of data com munication.

lar Commodore V IC-20 com-­
puters wi th a p rog ram
cassette rec ord er on t he
used m arket for $85. Bv add­
ing a modem (computer ta lk
fo r a t erm ina l uni t ) a n d
so m e pub lic-doma in soft­
wa re , I wa s o n- line w ith
t housand s of fe llow ama­
teu rs for well under $150. It
doesn't take a $2000 system
to get the job done!

W h~the.r you live in the
City In a one-room

apartment or on a count ry
estate that sits atop the high­
est ground around, there are
times when it ju st isn't pos­
sib le or des irab le to set up
your ham shack. Maybe you
a re a newcome r to t he
hobby and not yet licensed.
but you are hungry to con­
verse with those who are ex­
perienced in our hobby.

W hatever the limitations
on your amateur-rad io ac tivo
ities. or even if you are a
quite act ive ham, recent de­
velopments in the computer
field have made many ele- Those of you familiar
merits of our hobby avail- with RTTY may know that
able w ithout the need for the teletype code consists of
amateur-radio equipment. f ive level s, or bits . A sta rt

With nothing more than an and stop signal are added
inexpensi ve home computer for synchronization. Apply­
and telephone modem, you ing a litt le bin ary arithmetic.
can connect rel iabl y with you can see that with only
other amateurs regard less of five bi ts to play with, only 32
p ropagation conditions o r different combinations are
other facto rs beyond you r available. By def ining two of
contro l. these com bi nations as let-

What k ind of equipment ters and f igures, it is possib le
does it reall y tak e? I recent ly to sq ueak all of the alpha­
pu rchased one of the popu- bet, the numbers, and some
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basic punctuation into the
limitations of RTTY code.

For some years now, a
more versatile and expanded
code has been used by many
serv ices. Kn o wn as ASC I I
(pronounced Ask Key, not
Ask Key Two). th i s new er
code exists in both a seven­
bit and an eight-bit version .
The extra combinations al­
low uppercase and lower­
case and extended punctu­
ation, and some graphics
are possible, part icularl y
w ith the eight-bit version.

If you have ever heard a
RTTY signa l. you know that
RTTY Is transmitted by rap­
id ly shifting between two
to nes. Amateur standa rd s
ca ll for these to nes to be 170
Hertz apart, although other
shif ts are also common, par­
t icu larl y o n commerc ial ser­
vrces.

The large bulk of amateur
communications o ccur at
the 60-w o rd -p er-m i n u t e
speed. Data engineers refer
to th is as 45.45 baud or BPS
(b its per second). The reason
is sim ple. W orld War II sur-

pl us machines were made to
operate at thi s speed.

Co m pute r comm unica­
tions over te lephone lines
borrow heavily from th is 40­
yea r-o ld technology. Ama­
teur RTTY technology can
be applied directly to land­
line (te lep ho ne) transmis­
sions. In fa ct. the TOO sys­
tem (Teleco m m un ica t ion
Device fo r the D eaf) sti ll
uses th is technology. There
are tw o m ajor d ifferences in
most modern data t ransm is­
sion schemes.

The limitations of me­
chanical receiving units are
gone forever. Computer
technology makes it possi­
ble to tran smit and receive
information at 1200 baud or
fa ster over a normal voice­
grade telephone l ine. A little
quick f iguring shows thi s to
be much speedier than the
amateur 45-baud standard.
Even at the more commonly
used 300-baud speed, the in­
crease is quite noticeable.

A d ifferent set of to nes is
used fo r com pute r commu­
nicat ion. Actually, there are



can be fou nd . Programs of
interest to HAMNET rnern­
bers are available for down­
loading.

Just as it is on the air, per­
haps the most useful service
is the message section where
SIG members have ongoing
discussions. By using the se­
lective re tr ie val opt ions
available, you can look for
messages about your favo r­
ite subject . During O we n
Ga rriott 's ope ration , a
sea rch for STS resulted in
t he mo st up-to-date infor­
mation I saw a nywhere. The
same can be done no matter
what you are searchi ng for.

HAMNET also has a fea­
t u red guest each month .
Known as the GUEST OP,
it's you r chance to co mmu­
nica te directly with some of
the most wel l-known people
in amateur rad io .

Th rough the use of the
confe re nci ng feature, you
can even talk to others on
the SIC at the sa me time you
a re . Depe ndi ng on how
heavil y lo aded the system is,
transmission s are delayed
from just a split seco nd to
seve ral minutes . It takes
some getting used to .

Scott offers a " Hitchhik­
er's Guide to HAMNET." An
SASE with ext ra postage
sho u ld ge t yo u a c o p y .
Scott's add re ss is : 20324
Highland Hall Drive, Ga ith­
ersbu rg MD 20760.

A little further east is the
nation's first national d ata­
base operation, Source. The
prestigious Reader's Digest
Assoc iat io n is behi nd t his
one. O peration on Source is
so me w ha t different , al­
though the sa me principles
apply.

Source has chosen not to
implement SICs, but rather
ha s one gigan tic message
boa rd ... an e lec tronic ver­
sion of the bullet in board at
your lo c al grocery store.
Each message must be as­
signed a catego ry. Ham ra­
dio is one o f the available
categories .

Once aga in, the selective­
search fea tures make it easy
to fi nd the messages you are
looking for.

two sets of tones separated
by about o ne kilohertz . One
set of tones is used by the
origina ting sta t io n, whi le the
other is used by the ca lled
st a t io n. By piggybacki ng
t he se signa ls, two-way s i­
multaneou s co m m u n ic a­
tion is possible.

It isn' t important that you
totally understand the the­
ory of data communications
to make good use of it. Just
keep in mind that both ama­
teu r RTTY and telecomput­
ing ha ve the sa me roots .
You' ll be a step ahead if you
have a basic understanding
of the simi larit ies and differ­
ences of the two systems .

Who do yo u ta lk to once
yo u ha ve yo u r computer
ready to communicate with
the world? Many areas have
loca l bulletin boa rds, some
even specia lizing in amateur
rad io . At the end of a local
pho ne ca ll. a host computer
is connected. Most systems
a llow use rs to le a ve mes­
sages for each other in elec­
troni c mai lboxes o r to post
bu lle tins to all users. A swap
sec tio n is o ft e n incl ude d .
One of the bulletin boards
(BBS for short) I use even ha s
an ongoing trivia contest!

More adva nced syste ms
a llow users access to public­
d oma in so ft w a re . Dow n­
loading (as it is called) a l­
lows yo u t o re ceive a
program for yo ur own use
without having to manually
type it in!

The mo st sophistica ted
local systems may have mu l­
tiple phone li nes connected
to them. Suc h systems often
allow confe rencing. It's a bit
like a RTTY round table
without the interference!

Severa l national systems
merit special mention. Per­
haps the most popu lar a nd
ve rsa t ile natio na l bu llet in
board for hams is HA MNET
on the Com puSe rve Info r­
mation Service Network.

CompuServe isa very large
data-base o peration o pe r­
ated by H & R Block.The host
computer is located in Co­
lumbus, O hio. During busi­
ness ho urs, Co m puSe rve is
heavily used by comme rcial

users. There is a rathe r st iff
charge for use of the service
during these peak usage
hou rs.

After six in the evening lo­
cal time, the rates drop d ra­
mat ic all y , making the
service attractive to the hob­
byist.

The technology used in
connecting to CompuServe
makes extensive use of the
packet transmission system.
This is t he same method of
message exc ha nge just be­
ginning to be used by ama­
teu rs o n an experimenta l
basis.

At the other end of you r
connect ion to CompuServe
is a bank of minicomputers.
These mach ines are much
faste r a nd ca n address a
muc h larger amount of in­
formation than your home
co m p ute r can. O nce you
have logged onto Com pu­
Serve, you have a myriad of
information available to
you . By typing CO HO M
11, yo u will be magi c all y
ta ken to HAMNET!

The GO command simply
tells the computer to connect
you to the Home data base,
page 11. That's where HAM­
NET lives on the system.

During you r fi rst visit, you
will be offered the chance to
jo in the SIG, or specia l-inter­
est group. There is no addl­
tional charge fo r joini ng
HAMNET. Standard Compo­
Serve rates apply.

The SYSOP (short for sys­
tem operator in computer
te rms) is Scott Lo ft e sn ess
W3VS. You may think of him
as ne t cont ro l, t ho ugh he
may not always be on fre­
quency. Scott's jobs are nu­
merous . He maintains the
integrity of the information
in HAMNET. He must make
sure that the system does
no t exceed its a lloca ted
memory space. He has the
power to delete inappro­
priate messages o r old files.

The amount of Informa­
tion available in HAMNET is
a bit a stounding. Among
other things, an electronic
version of the W5Yf Report
is ava ilab le fo r b rows ing.
The latest ARRL informat ion

Source also has another
area that may prove to be of
interest. Called user publish­
ing, interested Source sub­
scribers can e lectroni ca lly
"publish" thei r newsle tters,
programs, and so on. Source
will actually pay you based
on how much connect t ime
is spen t a c cess ing your
work . The whole area is a bit
complex, but it could offer
the possibi lity for an on-l ine
OX newsletter, fo r example.

Ra te s for Sou rce a re
slightly higher than Compu­
Serve but are st ill below $10
per hour du ring the evening.

There are many other free
(except for the phone call)
services available for ama­
teur operators. The AMSAT
Software Exchange is a good
example.

Fo r se ve ra l yea rs now,
Bob Die rsing N5AHD has
o pera ted a bulletin-board
service for OSCAR enthusi­
asts. Bob comes by his hob­
by use of com puters nat­
u ra lly . He is Di rector of
Computer Services at Cor­
pus Christi State University.
To reach the AMSAT bulle­
tin board , di a l (51 2}852·
8194. Normal long-d istance
ra tes apply.

I should a lso mention that
from my part of the co untry,
t he te lephone c ircu its to
Co rpus Christ i a re very poor.
This ca uses some problems
in co mmunicating with the
system at times.

Your computer can also
be used in conjunction with
regular amateur equipment
to accomp lish similar oper­
ations on the air. Message­
storage operations and pro­
gram exchanges are becom­
ing very popular.

So whether you are a COI'Tl-­

puter hobbyi st new to ama­
teur radio or a ham new to
computing, a whole world
of information is available
to you about yo ur hobby
with an inexpensive home
computer and a co nnection
to your telephone line. For­
get the zoning restrictions
and TVI. Tel e computing,
or perhaps t should ca ll it
teleh ammi ng, ma y be fo r
you' .

73 for Radio Amateurs · June, 1985 25



Larry P. Mundinger KG4Q
10017 Westlt'igfI Dr.
Huntwille AL JS80J

CoCo's Counter
Use this dirt-cheap method to tune up your AFSK generator,

Anumber of recent con­
struction articles have

described inexpensive RTTY
terminal units using the XR·
2206 function generator to
produ ce AFSK tones. In
each case, a f requency
counter is required to adjust
the tones for the proper
shift Misalignment of the
transmitted tones will pre­
vent stations using very nar­
row filters f rom copying
your signal and in extreme
cases could get you a notice
f rom the FCC.

Since the cost of an inex­
pensive frequency counter
is comparable to that of a
simple commercial terminal

unit, it is understandable
that few newcomers to
RTTY are using home-brew
equipment Even if you can
borrow a counter f rom a
friend for the init ial adjust­
ment, al l terminal units,
w het he r com m erc ia l o r
home-brew, sho u l d be
c hecked periodically be­
cause component values
can change with age.

The Radio Shack TR5-8OC
Color Computer! is an ex­
cellent choice for amateur
RTTY use, and with the
CoCo counter program it
will even help you align
your terminal unit. All that is
required is a 10k resistor and

an extra wire between the
term inal unit and the serial
I/O connector of the CoCo.
These are connected to pin
11 of the XR-2206, as shown
in Fig. 1, and can be left in
place without affect ing op­
eration of either unit.

The program l ist ing is
shown. The first part puts
the menu on the screen and
PO K Es the mach ine-l an­
guage part of the program
into memory. The remainder
of the program takes control
of two of the 6809 proces­
sor's interrupts to perform
the counting function. The
IRQ interrupt is driven by
the f ield-sync output of the

video-display generator and
used to time a one-second
interval. During this time the
FIRQ interrupt, driven by
the square-wave output of
the XR-2206, is counting cy­
cles. When one second has
elapsed, the number of cv­
cles counted is output to the
screen by a cal [ to a Basic
ROM routine and the key­
board is polled for an input
before counting again. The
keyboard input allows chang­
ing the seria l output so that
either a mark or a space is
generated. EXIT to Basic is
the third menu option.

You will not get super ac­
curacy with this method be-

Program listing.

lee RE M:t FRE QUE NCY COU~jTE R PR G
110 RE MIIII I III II I IIII I I I IIII
120 RE MI SET UP SCR EEN I, '

130 RE M1:*****1:~:1: *1:1:***:tl:l: *ttt

14(1 CLS
150 F'~:It~ T" FRE Q UEt~ C" CO UI·1 TE R
F'POG~:AM "

160 PRIN T " " , " ",""
170 PRINT " FRE QUE NCY I N HE
RTZ"
180 PF: I IH 11 " " It " ", ,
190 PR ItH " c- TO S'ET S:PA CE ( 2 29 5"HZ ) "
2(10 PF, an " 11 TO ::;E T l'IAR K . z i as...... .::. ...

-::' --;,.:' EXEC 0 1"4... '- '. ' .~, 0;;'

.-,~, 4 [0H- TH- --;. ~, 4 ,~ ,-, 1 c:''-, ~,IC" ••, 1 1 ,- .-, "' 4
,;;,,;;, , '-0:: 1 "' _J ~":"'::" _" ~'.' .' to ,.::. _ ·

~'C"1 17 0 ? 5 " 1 1'-' 1 " 4 1--;'~ I':'~' 1 1, .::. _ , ~' } _ ';" 1' .~" ..:.' , "-_" 'oJ ·:" ,

o 1"4 00 I '-'~'_, 1 .:, , ... ' ... " ': ' .;..

--;.--;. C' DATA ~ <::' IC" --;. --;. 1 ~4 IC"IC" '0--;' ~' IC" c:' --;,
"- '- ~, .::. --' ...' , ...' ..." '_' } ...' -." 1 '_' _, I .::. ,_, .• ' I ,_,

I ,-, 4 .. 0' 1'-' --;. --;. 0, " AI I .-, ~ .-, 0, ,-, ,:. ,', 1", ,~, , ':- . I C"_' }", ~ I '::' _ .. .: (,.::. ~ 1 '::'0.:.''::' I .:.

" " " ~C,", 1--'<::' ~,r;,.. .. .::. _ } .::. '- .;. I '::' ..' ,.::. 0::

~, ~' c ['A TA " '-' I ~,-, '-'<::'1 1 -' 4 "4 1'·"-' ~,.::..::. 'oJ! .::. c " .) c. .' c: '_' , ..:.' .' ,_, , c- ,~ , , .::.
IC" ~ ~,~, ~ ~' 4 I ~- -,- ~,IC",-, 1 1 '-' -"-' 4 I "
~, ~" .~' .~ ' , '::" ~ , ·~ , ( , {t' .. .::. ,_' ';' ' .. ';'.' ':::' ~ , t ,

~, --;. - ~'H-T H- '-' -4 4 ' 4- '·' ~'I 1 '-' 6 1'-'< ­c: ... { L! .::.~J "' I ~j l'::' '::' J .';'" ..:., "t .. ~-l

~ 1 '-' --;' 4 '4 '" 1 '-" · ' 414 1 1'-' --;' 4 1 '<--;'l:o , ~c, ..." ' • . } c" ~, ,. , " :' ~'" -. ... ,

18" 4 1 4 " 1 '-' --'.;, ,' , .~" ': '.;..

o ~' O'4 I-~ 10 ' l ~" ':. ~Q I ~ ~' I~ '- ~,:;> , .::. _ I ("' 1 .• '.---" t 'o::' .. .,;,o, .;' . ' .. ':'.::. , '::'~"C'

~"~q [' H-TH- I~Q 7~ 1 - 'j" 0' 4 " 1 '-''- 6.::..::. . c r , i .' t ",:;> .. ~,' '~ " .::. ~ ., ,

HZ ) "
210
215
", I ...::. e.
217

220
221
222

PRINT " E TO EXI T"
REMIIIII***IIIII*.III*IIII I
REM* PO KE I N MAC HI NE t
RE M* L A ~lGUAGE F'R OG RAI1 t
REM**** :t:*1:1:1:*tt :tl:~:*1: 1:1:t:1:* :t ~:

FOR A = 5164 Tel 5322
REA [) D= F'(IKE A,D
NE XT A

" 1 ,. .-,~, 1 ~,,~ I"" ,~ , ~, .:o I 4 ,-, <:." .-, ~ '.', ... ~,
_'I ",:. .---" ';, • • , ';" :;> ' ';''-' ,:::" ,_',::" ,. , '::' ~' '::'}

23 0 DA TA (1 ,1 ,25:;: .. 2(1 }2 0 2 , 182,25::"
~,~ IC" .-, 7 C" Q IC" .-, .•, 1 ~' ~' ~''-1 .~, ,:. 1 I ,-, ~, ~,
.;.. .::. , .• ' ..) .. , .... .. 1 ~'';;' , .:, I .::. .:. } .::. 0:: .. .::. '-' , 0:''::' , .::.
IC" C" .-, IC" ~
- ' - ' , c: , ~' '; '

" ,-, ,- , C" C":. , - .' .::. ...' ...'
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UNIT AS DESCRIBED ABOVE. FULLY ASSEM·
BLED & TESTED " " " " , . S350 PLUS SHIPPING

APPLE II and APPLE II + COMPUTER MAIN,
FRAMES (fully populated) $150.00

POWER SUPPlY; CASE: AND KEYBOARD; SEPA-
RATay AVAILABLE CAll OR WRITE

((HOT ITE""III~ 'I'OU"RETRYING TOBUllDTHECABLE DlCOOE:R AS
FEATURED IN THE FEB_ISSUE OF R.AOlO ELECTRONICS_WE HAIlE
THE HARDTO Gr:T COlLS "' NOMOSTOF THE PARTS

FSI<. DEM<X:llAAfOM'oo.E OECOOER
~R-nl1 m. . ISI'lClALJ _ sz.-
.....1TEOea-nTY_ S PlR OJST<)MER

OUA.I..lACI<.S; INTERFACE CASS£fTE W(X)OIP!JTEI'I .. 112.~ lA
RCA CABlE; INf'l RFACE TV WICOUP!JTER ...••....••.. 11 25
GAME SWfTCH: INTER~"CE to rv .,., •.. _. _ . _•• _ UIIl
16K RAM PACI<SlRE~UR8Sl 11H IS

CASS ETIE GA""E P",CKS
P KG." CHECK !lOO K MANM1ER; THE ORGANIZER: THE

8UOOEfEE R; ALL 3 ~OR . _.. "" .... , . 11D.9I>
PKG .2 ~lIGHT SI"'lA.ATOR; THE "'I~E D aAG OF GA" EI; THE

GA"'BUR:AU 3 ~OR .•. , .... .• l l0 .1Il

HAL·TRONIX
SUMMER SPECIALS

corporated into a general
RTTY program as a menu
item for use whenever de­
sired . I will be glad to supply
an assembly-language list­
ing to anyone who sends me
a n SASE, _

Fig. 1, Wiring diagram.

Relentlloes

1. "A State-of-the-art Terminal
Unit for AnY," Michael J . DiJulio
WB2BWJ, QST, December, 1980.
2. " Micro Modem," Albert D.
Hearn WA4GKO, 73, September,
1962.
3. ''Colorful AnY: An Advanced
System for the TRS-8OC," Clay
Abrams K6AEP, 73, September
1963.

ca use the field rate of a co l­
Of-TV signal is slightly less
than 60 Hertz a nd the CoCo
clock is far from a precision
fr equency standa rd . My
CoCo apparently runs faster
than it shou ld because the
fre q ue nc y read outs a re
a bout o ne percent low.
What is important is the dif­
ference in frequency be­
tween the mark a nd space
tones, and this ca n be set to
within two Hertz of nom­
inal . If you can borrow a fre­
quency counte r, you can de­
termine the error for your
computer and file it for use
late r whe n checki ng for
drift. If you can't borrow a
counter, then use the values
displayed a nd a lign the de­
modulator to respond to
your output tones. That way
you will be transmitting and
rece ivi ng on the same fre­
quency. This is important in
conse rving spectrum space
and essential fo r accessing
any of the electronic-mai l­
box syste ms on the air.

This prog ram could be in-

H " l _T RONIK PRICE
" ' 2_M

00 """ 121I.00

" H A L" HAR OLD C. NOWLAN D
WazXH

HAL·TRONIX, INC.
P.O. BOX 1101 · DEPT, N

SOUTHGATE, MI CH. 48195
PHONE (313) 285-1782

CHIP BONANZA!

EPROMS
2708 BK EPROM $1.50 EA.; 10/$1 2.50
2716 16K EPROM " " .. , $3.00 EA.; 101$25.00
251616K EPROM $3.00 EA.; 101$25.00
2732 32K EPROM " , $4.00 EA.; 101S35.oo
2532 32K EPROM •... ..... , ••........ •.... . . $4.00 EA.; 101S35.oo
2764 64K EPROM ..........•. , . ...• , , .. , ... .$5.50 EA.; 101S50.oo
27128 128K EPROM , •. " .. , .. "" •.. $19.95 EA.; 100'S19O.oo
2114 1Kx 4 RAM . , •• . . . . , • • " •. , •. " . ".". ,$1.95 EA.; l 00'S1 1.5O
411616K RAM ..... . ... ...... . .. . ....•. .. . . . $1 .00 EA.; 100'$8.00
4164 64K RAM . . .•. . .. . ... ... . .. . .. . .. . . . . . $4.25 EA.; 101$40.00
TMS 9900NL CPU CHIP , $4,95 EA.
TMS9901NL PSICHIP , , .. , $2.95EA.
TMS 9902 AST AB LE SYNCH. CONTROLLER , •. , •. , •. •$4.95 EA.
TMS 9904I74LS362 , •.. .... , , , $5.95 EA.
TMS 9918ANL COLOR GRAPHICS & DISPlAY CHiP $9.95
TMS 9928A VIDEO DISPLAY PROC., RGB OUTPUT , $8.95
6502 CPU CHI P , • . , , • . , $4.95 EA.; 10i$45.oo
6810 •• ..• . , •. , •.. , •.••..••.••. ... ..•..• .. .$1.95 EA.; 101$18.00
TIM 9904ANL MICRo-P CLOCK GENJDRIVER $5.95 EA.
68A09 , , . . . • , ..• ", ..• , ..•••• . . .•• $5.95EA.;1MSO
68A09E . . • . . . . .. . . . . .. . . • • . . . • • . . . . . . . . • • . . . . . . . $6.95EA.; 10!'$60
6821 , , $2.50EA.;10!'$22
68A21 ...•• " ..• " $2.95 EA.; 1D'$25
6845 .. " $11.95EA.; 1M 110
LM1894 " ONR" CHi P , •. ...••..... ....•.. ..... , . " . , •. $9.95EA.
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Is Ham Radio Baking Us~

What damage occurs when human bodies are subjected to
electromagnetic fields is not fully understood. Here, an expert in

biostatistics examines the problem from an amateur's perspective­
and offers some practical preventative suggestions.

Even if it never happens to after a grue ling weekend
yo u and me - well , contest. However, o ur un­

hardl y ever- we all joke derstanding of what rf fields
about br owbeaten ham s do to people over long pe­
who se neg lected spouses riods of exposu re (l ike yea rs
storm into the shack period- o r decades) is limited by a
ically, demanding that they shortage of basic scient ific
switch off "that % S#@* ra- knowledge about the effects
dio" on threa t of dire conse- of EM radi ation on human
quences. ce ll s, by the vi rtual absence

Wouldn't it be iron ic if of population-based (or "ep­
those impat ient wives and idemiologic") data about
h usba nd s have actually large groups of people (like
been doi ng these persecuted ha ms) who have been ex­
hams a favor by dragging posed to higher-than-usual
them away from their be- levels of rf and microwaves
loved rigs? New re se arch for a long time, and by the
into the bio logica l effects of vas tness of a sub ject as wide
electromagnetic (EM) redia- as the elec tromagnetic spec­
tion is beginning to suggest trum itse lf.
that people w ho expose The electromagnetic fre­
themselves to higher-than- quencv spec t rum range s
no rmal levels of radio fre- from extremely low frequen­
qu en cles (rt) a nd m icro- cies (ElF) or verv low f re­
w ave s ma y no lon ger be quencies (VLF) of 5 to 300
able to take it fo r granted Hz, with wavelengths in
that these exposures are per- the order of 1()8 meters, up
tectlv harmless. th rough increasingly higher

How sign ificant is t he fr equen cie s a nd sho rte r
concern? Nobody knows for wavelengths. It prog resses
sure. If there is any danger at through radio frequencies
a ll from the e miss ions o f from a few kHz to a few
ham-radio equ ipment, it is MHz, microwaves up to the
neither immediate nor over- 100·C Hz ra nge , infra red
w he lming: Hams a re n 't light, vis ib le light, ul t ravi­
dropping dead by the dozen o let, X- rays, a nd, fin all y,
28 73 for Radio Amateurs. June, 1985

gamma rays with frequen­
des of up to 1022 Hz and
ve ry short wave lengths in
the orde r of 10 -14 meters.

Ult raviolet light, X-rays,
and gamma rays have
quanta of sufficient energy
to io nize mol e c ul e s and
break a pa rt t hei r bonds.
Suc h ioniz ing radiati o n is
known to disrupt many bio­
logica l functions . Visible
light (e.g., a laser beam) does
damage by direct heating.
l o nger wavelengths (micro­
waves, rf and ElF) neither
ha ve e no ugh energy to
cause ionization nor , gener­
ally speaking, are they ca­
pable of producing damage
by heat. Yet it is known that
weak electromagnetic fields
in these lower frequenc ies
also produce biological ef­
fects on livi ng cells . Al­
though t hese nonthermal
effects are incomplete ly
understood, they are ap­
pl ied in orthopedic medi­
c ine, where weak, pu lsed
EM fields are used in the
treatment of fractu res.

The Effects of Rf
and Microwa\les

The re la ti vel y sma ll

amou nt that we know about
the bio logica l effects of EM
fields is based on work with
test-tube cell prepa rat ions
and on animal experiments .
Very little work has been
done to examine compte­
hensively the health of large
numbers of huma ns who
ha ve bee n exposed t o
h ig he r-than-average EM
ermssrons.

Writing in a recent issue
of the I.E.E.E. Spectrum, a
magaz ine rece ived by all
members of the Institute of
Elect rica l and Elect ron ics
Eng inee rs, Eric Le rner ex­
p lained that experiments
done so far must be inter­
preted with caution for sev­
eral reasons. For one thing,
in the US most experiments
are performed at 27.12, 915,
and 2450 M Hz-not be­
cause there is anything spe­
cial about these frequencies
bio logically speak ing, but
because they are the ones
assigned to medica l, scien­
tific, and industrial uses. Ef­
fects observed at these
frequencies are not neces­
sarily produced at different
frequencies . He also noted
that many experiments are



Fig. 1. Limits for exposure to EM fields. Adapted from Lerner,
t . t.. "The Drive to Regulate Electromagnet ic Fields," I.E.E.E.
Spectrum, March, 1984, pp. 63- 70.
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cu pa t io na l exposure to rf
fields, coming very near to
the re commended " sa fe"
limits .

Q RO while chewing the rag
with someone in the neigh­
boring state clutters up the
HF bands with pointless
Q RM and is therefore dis­
courteous to othe r amateurs
even half a world away.

High power a lso tends to
aggravate TVI problems .
l eaving a mobile 2-meter rig
stuck on the HI power posi­
t ion when LO would do the
job is r ud e b e c a u s e it is
so me t imes bothersome to
other d rivers' cheap ca r ra­
dios; runn ing hot a ll the time
gives the mobile transceiver
itself a beating. It is just pos­
sible that wasteful QRO is
also detrimenta l to t he long­
term heal th of the thought­
less operator, by ex posing
him or her to unnecessa rily
high doses of rf.

YL operators will be inter­
es ted to know that there is
no proven association be-

Practical Suggestions tween miscarriages or birth
Shou ld we all rush to put defects and low-leve l EM ra­

our rigs up for sa le o n the d iation, and that many sci­
ne xt swa p net a n d find a entists fee l the re is unlikely
safe r hobby? Of course not. to be a connect ion. On the
li fe is fu ll of calc ulated other hand, neither has ab­
risks. We accept the chance solute safety been proven .
of an accident whenever we l ogic suggests tha t women
cross the street or get beh ind w ho are worried enough
t he w heel of a c a r. It is about extraneous EM radia­
high ly pro ba ble tha t the EM tion to avoid using visual dis­
radiation from ham-radi o p la y te rm in al s at wo rk
ge a r is a n in si gnifi c ant d u ring t hei r pregna nc ie s
hea lth hazard compared to would probab ly want t o
c iga rette smoking -a habit avoid operating o r go ing
t hat m any a mateu rs em- near ham sta tions too- a t
brace despite its proved and least during the fi rst th ree
well -publ ic ized d ange rs . months, when the fetus is
The re a re many pastimes a most suscept ible to hazard­
lot m ore d angerou s than o us , outside inf lue nc es .
ham radio: skyd ivi ng a nd Eve n if f ut u re resea rch
scuba diving, fo r instance. proves th is precaution un-

T he re are , howe ver, a necessa ry, it would remove
couple of logica l and per- a sou rce of anxiety now,
fe ctl y accepta ble pre cau- when no answe rs a re known
tions that a radio amateur with certa inty.
can take in response to the T he m ore t im e a h a m
present state of unce rta inty spends in the s ha ck, the
about the biological effects more rf he or she is exposed
of EM radiation. to . Si nce long-term exposu re

We already know many over man y yea rs may be the
good reasons to avoid un- greatest concern, it is prob­
necessa ry, habitual Q RO ably fo rtunate that most
operation. For one thing, it is younger operators have to
illegal her e in VE- la n d , work o r go to sc hool: Young
where regu lations require ra- people, who have the great­
die amateurs to use the min- es t number of yea rs of ex­
im u m ne c e s sary powe r posure ahead of them, also
during a QS O . Runnin g have less spa re t ime to in-
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some regiona l governments
are starting to move inde­
pendently to es ta blish their
o wn safety guide lines . At
the time of writing this erti­
de, the state o f Massachu­
s e tts and the ci ty of
Portland, O regon, have pro­
posed standards fo r the gen­
e ral population that a re five
times stricter than the ones
suggested by ANSI.

The Environment al Pro­
tection Agency is now work­
ing on a proposed standa rd
fo r nonioniz ing EM radi a ­
tion, but it will be several
yea rs, at the ea rl iest, befo re
this becomes fede ral law ap­
plicable to all national gov­
e rnment agencies .

While the public and con­
sumers of electronic devices
m a y so o n be c o ve re d in
some Ame r ica n jurisd ic ­
ti ons, occ up a t iona l expo­
s u res a re gene ra lly n ot
included in anyone 's recom­
me nd at ions . As show n in
Fig. 1, workers who use rf
equipm ent t o h e at and
the reby seal plastic packag­
ing a re exposed to level s of
rf fa r exceed ing the ANSI
re commend a t io ns . Man y
broadcasters work in env i­
ronments heavily polluted
w it h rf that exceed s the
"safe" limits as well.

O f interest to radio ama­
teurs who enjoy mobile o p­
e ra tion, frequent operators
of mobile transmitters have
some of the highest non-ce-

performed in test tubes, no t
in living c reatures: Test-tube
resul ts are not necessa rily
seen in live ani ma ls.

le rne r report s t hat t he
most significant experi men­
ta l finding to date suggests
that microwaves can some­
times induce genetic dam­
age in live a nima ls. In one
experiment, there was signif­
icant harm to sperm cells of
male mice exposed to mi­
c rowaves of 0.915,2.45, and
9.4 GHz, and a consequent
decrease in the ir fertil ity.
More m iscarriages than nor­
mal were reco rded among
the ir mates, and a notable
increase in genetic disorders
occurred among the baby
mice that d id survive. At 27
MHz no such changes were
observed.

Mi crowave-induced ge­
netic da mage was a lso doc­
ume nte d in experiments
using insect la rvae . W hether
these o bserva tions ha ve an y
imp lica t ions wha tever fo r
hu man beings is a nyone' s
guess.

Current Safety Standards

Fu n da me n ta l la ck of
knowledge about the bio­
logica l effects of EM radia­
tion o n humans is reflected
both in an absence of uni­
form, e nfo rceable regu la ­
t io n s withi n the Uni ted
States and by the d iversity
of sta nda rds internationall y.
The Ame rica n Na tiona l
Standards Inst itute (ANSI)
has recommended s t a n­
dards for EM emissions from
electronic eq uipment a t var­
ious wave lengths. However,
whether manufacturers ad­
here to these standa rds is
purel y vo lu nta ry, a nd no
agency monito rs or kee ps
records of co mpliance with
the ANSI specif ications.

The ANSI standa rds are
not the most stringent ones
in the world. As seen in Fig.
1 , at a ll frequencies the
ANS I-recom mended lim its
for exposure are much less
strict tha n limits se t in China
and the Soviet Union, fo r ex­
ample.

Within the United States,



dulge in the ir hobby than do
their ham friends who a re
e njoying ama te ur rad io in
their retirement. O lder hams
like ly ha ve less t o wo rry
about and may derive com­
fort from the case of the 90­
year-old man who has en­
joyed booze and ciga rettes
ever since he was a youth of
16. lf he has survived his bad
ha bits this long, there's little
reason why he should sud­
den ly quit now!

The Jury is Still Out

The bottom line is that we
have no final answers, yet.
The long-t erm effects of
above-average, though still
re lativel y low, leve ls of rf ra­
diation and microwaves on
h um a ns a re larg el y un ­
known, though they a re the
subject of inc reasing scien­
tific investigation. To date,
no one has proven defini­
t ive ly that a hea lth haza rd
from low-intensity EM fields
actually exists.

On the other hand, the re
is now some reason to su s-

pect. particu larly in view of
an im a l ex pe ri ments , t hat
the re could be at least a the­
oretical basis fo r concern.
Most important in view of
these theo ret ic al wor ries :
No one has yet proven that
the above-ave rage expo­
sures incurred by ham-rad io
ope rators a re harmless -no
comprehens ive su rvey o f
an y kind has ever been car­
r ie d out to compa re t he
health of radio amateurs to
the health of nonhams.

In the light of the pract i­
ca l ex p er ience o f man y
thousands of rad io amateurs
over the yea rs, it seems im­
probable tha t the dange rs of
running a ham station a re
reall y ve ry great at a ll. How­
ever, in the absence of com­
p rehensive scientific data,
assumptions based on com­
mon sense, our persona l ex­
perience, a nd what seems
intu it ivel y o bvious can be
m islead ing. In the 1950s,
mil itary " expe rt s" to ld us
that above-ground nuclear
t e st ing was safe, jus t be-

ca us e sold iers who w it­
nessed these eve nts weren' t
dropping dead immediately
afte r a blast. Tragically, we
now real ize that it has taken
tw o or thre e d e cade s for
some victims of nuclear fa ll­
out to manifest the deadly
cance rs that the o ri gina l ra­
d iat ion started, years ago.

It wou ld be a larmist and
irresponsible to suggest that
the emissions from ham-ra­
di o tran sm itters a re any­
whe re ne ar as no xious as
n u cl e ar e xp los io ns ! But
even though t he scient ific
jury is still debat ing its ve r­
dict on this issue, we would
be well-advised to consider
that eva lua ting a potential
heal th hazard is not li ke con­
ducting a tria l in a cou rt­
room: Where heal th is con­
cerned, it is bad policy to
presume a potentia lly ha rm­
ful a gent in noc ent until
proven gui lty, because we
don't get to appea l the sen­
tence of sickness that natu re
m ay im pose o n u s if we
guess wrong.

Give n so mu ch un c er­
tainty about the biological
effects of lo ng-te rm expo­
sure to the frequencies we
u se in ama t e u r radio , it
makes good sense for a ll us
hams to take a few simple
p recautions t hat sca rce ly
jeopa rdize our enjoyment of
our hobby. Who knows? It
migh t even clear up some of
theQRM on 20 mete rs!.

Further ReadIng

l erner, E. J ., "The Drive to Reg­
ulat e Electromagnetic Fields ,"
I.E.E.E. Spectrum, March , 1984,
pp.63-70.
Lerner, E. J ., " Bio logic a l Ef­
fe cts of Elec t ro magn e ti c
Fie lds ," ' .E. E.E. Spectrum, May,
1984, pp. 57-69.

Edit or"s Note: VE3KSP is a
medica l d octor, Assistant
Professor o f Pre vent ive
Medicine and Biosta t ist ics
at the Univers it y of Toronto..
and a partner in Clinicom
Computing Services Inter­
national, Inc., of W inn ipeg,
Manitoba, and Toronto.. On­
tario, Canada.
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HOTLIN E-007 is a fully automatic simplex telephone interconnect. O perates through any base transceiver with FM-AM­
Squelched SideBand mode, No modifications to the transceiver.just connect to the external speaker, microphone and phone line.
VOX operation both transmit and receive. Selectable tone or rotary dialing, Repeater pickup operational also.

• Programmable access code
• Adjustable VOX both transceiver

and phone line.
• Will not transmit when frequency

is busy, 7 second clear time

• Programmable CW ID
• Adjustable microphone

and line gain
• Microphone jack for

base operation

• 3 or 12 minute timer
• D ial restrict switch
• Ringback (reverse patch)
• Accepts speed dialing
• Operates on 115/ 220 VAC , 12 VDC

NO EXTRAS TO PURCHASE FOR OPERATION. TRANSCEIVER AND PHONE U NE CONNECT TIME 30 MINUTE S.
N .C. G. c:o.

EXCLUSIVE IM PORT DISTRIBUTOR

127S N. Grove Street
Anaheim. California 92806

NOTE: Prices and specifications subject 10 change
without notice or obligation
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gives it stability and keeps it
short- nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it 10 bend 180.°

Larsen offers ten different
VHF HQ series antennas in
the 136 to 174 MHz range,
to work with most popular
handheld radios. So whether
you're calling for help, or
just shooting the breeze, you
can be sure that Larsen
Kulduckie antennas will
never run short on
pcrfonnance.

A quarter-wave antenna is
great for range. But it's too
tall for most VHF handheld
applications. So Lars en" has
cut the quarter-wave down
to size, without taking any
shortcuts in design or
construction.

The Larsen HQ (helical­
quarter-wave) Kulduckie'"
antenna stands just slightly
taller than a helical type, but
measures up to almost full
quarter-wave performance.
The helical design below

Q ~
~rsen Antennas

The Amateur's Professional'.
See your favorite amateur deafer or write for a free amateur catalog.

IN USA: larsen Eleclr(l(locs, Inc. INCANADA canadian Larsen EiectfOl1ics.LId
t 1611 NE.5OlhAll'e 149~st6thAve ,

P.O. Bo. 1799 Vancouver , B,C, V5Yl K3
Vaf1COlJV<lr, WA 9866!l 604-872-85 t7
206·573-2722

LARSEN:- KULRO[)8 AND KULOUCKIE'" ARE REGISTERED TRADEMARKS OF LARSEN ELECTRONICS, INC
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Each back issue costs $3 .50 plus
$1.00 shipping and handling, On or­

ders of 10 or more back issues, there
is a fbi $7.50 shipping and handling
fee , Send your check or money order
to 73, Attn: Back Issue Orden, 80 Pine
St., Peterborough. NH 03458.

"When You Buy, Say 73" 73 for Radio Amateurs. June,1985 31



Robert Roehrig K9EUI
314 S. Harrison Street

Batavia Ii 60510

AFSK, And Ye Shall Transceive
A sine from heaven is what you 'll get

when you build the A FSK-1 020.
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wave output of the last di­
vider th rough a pi-network
filter. The tone leve ls are
withi n 1 dB of each othe r.
The output im pedan ce is ca­
pabl e of feeding either high­
impedance or 5QO-Ohm in­
puts. If a transmitter with a
ca rbon-mike-type input is to
be used. the output CQU+

piing capacitor should be in­
c reased to 10 uF, observing
proper polarity. You can
eliminate the 88-mH induc­
tor and .04-uF ca pacito r for
use with FM rigs where a
clean sine wave is not of ut­
most importance. The re­
ma ining components wil l
round off the squa re wave
and reduce the harmonic
content, but the filter as
shown should be used if you
are going to use this with
an SSB rig. On FM it is best
to reduce the oscill ato r lev­
el so that the signal is not
clipped in the transmitter's
audio system. A peak devia­
tion of 3 kH z is ideal. In
most cases an output level
of about 25 mY rms is a
good sta rting point

The 1·MHz reference sig­
nal feeds a string of three
programmable dividers: IC3,
IC4, and IC5. The output of
the last programmable d i­
vider, 1(5, connects to the
load input of all the dividers.
This same output also con­
nects to a D-type flip-flop,
1( 6. The purpose of this di­
vide-by-two stage is to con­
vert the narrow load pulse
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The AFSK·1020 will ac­
ce pt current-loo p, TTL, or
R5-232 inputs for the data
signa l. A down-shifted CW­
ID input is provided and can
be operated by e ithe r a con­
tact closure (key) or a TTl
device.

The output signa l is a
clean sine wave. This is ob­
tained by running the square-

within 3 Hz, whic h is accu­
rate enough for any a ppli­
cation.
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from your microprocessor,
frequency counter, or what­
ever othe r standa rd frequen­
cy source you may have in
the shac k. By se lec ting the
type of divider l( used, you
can a lso clock the unit from
a 5-. 6-. 10-, o r 12-MHz
source.

The slight disadvantage
with using a 1-MHz refer­
ence frequency rather than
1606.5 kHz is that the tones
will not be exactly right on
frequency, but they will be
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Fig. 1, AFSK.1020 oscillaror.
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This article describes a
crysta l-control led, syn­

thesized AFSK osc illator for
gene rat ing RTTY tones .
There have been othe r a rti­
cles on AFSK osc ill ators, but
the crystal-controlled ones
usually use an odd c rysta l
that must be specia l o r­
dered. The AFSK-1020 (170
plus 850 shift) is designed to
use a standard sou rce fre­
quency of 1, 2, 4, or 8 MHz
that can be derived from an
on-boa rd osci llator or taken



Fig. 2. Divide figures for m0­
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I FAST CHABGER I
I - I
I for Kenwood TH21, TH31. TH41 I
I HANDHELD I
I 2-MEI'ER TRANSCEIVERS I
I I1 wmonUCIORY • 1
I ~~ I
I I
I $44.9 5 I
I I
I I
I I
I F eatures: I
I. Charges in 15 minutes 1
I. Constant Current 1
I. Automatic Voltage cut-off 1
I· Battery doesn't heat-up 1
I. 12v-14vdc input. 1
I· Charge from any point in discharge cycle 1
1 without developing "memory" 1
1 • Proven in daily u se 1
I I
I Charge-Rite I
I P.o. Box 17015
I Plantation , Florida 33318 I
I 305·475-0 545 I
1 -------- - - - - - - -- •

Parts Ust
1 27 pF C1
2 .001 uF C2,3
1 .04 uF C4
1 .22 uF C5
1 10 uF, 25 V C6
1 .5 uF C7
7 .1 uF C8-14

1 1N4()()() CAl
t 1N914 CR2

1 7400 1C2
1 7404 ICI
3 74192 1C3-5
2 7474 1C6, 7
1 4N35 1C6 '

1 47 Ohms, 1 W A'5
2 680 Ohms R1 ,2
1 100 Ohms A3
4 1k A4- 7
1 2.71< R8
4 4.7k R9--1 2
1 l OOk A13
1 5QO.Ohm pol A14

1 68mH 11

1 2N3904 0 1

1 SPOT switch 51

text or pictures, the 10 is st il l
handy so tha t the copy
won 't have printed ca llsigns
in it. The best 10 is one that
shifts lowe r tha n the mark
frequency ra ther than up to­
wards space, as many do .
This prevents the rece iving
machine from seeing the
" ke y down" tone as a space.
In this uni t, the 10 tone fre­
quency is 2040.8 Hz .

As mentioned earlier, the
derived tones are slightly off
from the standa rd tone fre­
quencies, but they are so
close it does no t matter.
Mark is 2127.6 Hz, narrow­
shift space is 2293.5 Hz, and
wide-sh ift space is 2976.1
Hz.

This c ircu it ca n a lso be
used to construct the modu­
la tor portion of a data mo­
dem. Fig. 2 shows the d ivide­
bv-n figures needed to obtain
the o riginate- a nd answer­
tone pairs used for 103 com­
patible syste ms. r lea ve it to
you to figure out the con­
nections to the divider' s pro­
gramming leads.•

Crystal: 4 Of 8 MHz, room temper­
ature. parallel mode, 32·pF load,
He-33 or HC1 8 holder (micropro­
cessor line crystals), available
from Jan Crystals for about $3.00.

• or equivalent ECG-3041 .

ICS le4 IC3
Divide by

467
394

2 47
225

F.....
(H'!
1070.6
1269.0

2024.2
2222.2

to a symmetrical square
wave.

The binary inputs of the
dividers are taken high by
sections of 1(1 and 1( 2 to
obtain the desired divide
ratios.

If you use a l-MHz sou rce,
connect it to the input of
le 3. A 2-MHz source would
be connected to the other
half of IC6, and the outpu t
of 1(6 would connec t to IC3.
lel is another dual flip-flop
which is used if the frequen­
cy source is 4 or 8 M Hz . If
you want to use 5 or 10
MHz, use a 7490 ahead of
le3. For 12 o r 6 MHz, subst i­
tute a 7492 . (The one half of
1(6 is always used to divide
the output by 2.)

1( 1D and E are used as a
simple but re liable oscil­
lator circuit which will work
with crystal s in the 1-t0-20­
M Hz range. If you want to
use the bu il t-i n oscillator
and have to purchase a C1YS­

ta l, spec ify a fundamenta l,
pa ra llel -mode, 32-pF-load ,
room-tempe rature c rysta l.
You will find that 4- or 8-­
MHz crystals are usually
$1.50 c heaper than a 1- or
2-MHz one. The add itional
7474 IC needed costs less
than that.

ICa is re presentative of
several optoiso fa to rs . It
would be used for connect­
ing the AFSK-1020 to a c ur­
rent loop and may be elim­
inated if you don't need it.
Th e ISO OUT te rmi nal
would be connected to the
R5-232 input if Ic a is used.
The 1N4000 d iode protects
ICa from spikes and inadver­
tent polantv reversals in the
loop.

The RTTY rules have been
c hanged rece ntly so that
CW 10 is no lon ger needed
for Baudot or ASCII trans­
missions. If you se nd long

" When You BUY, Say 73"



Through the Looking Glass
If you could peek at a RTTYsignal through magic audio glasses,
what would you see? You'll find out with KN4L's Apple opus,

a program that whispers, "Run me."
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lar RTTY programs for the
Apple.

Sam ple outputs from the
program are shown in Figs. 1
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TV to pin 2 (Switch 0 input)
of the Apple game connec­
tor. This is the same connec­
tion used for several popu-

ally see the ma rks a nd
spaces that were being sent.
That's why I wrote this pro-­
gram.

This program for the Ap­
ple II or Apple lie requires
input f rom a RTTY term inal
uni t (TUl. The TU should
output TTl-compatible vo lt­
ages: high (5 volts) for m ark
and low (0 volts) for space.
Attach the TTl output of the

ScOfI D. 5chrdm KN4L
215 La Prado PI<Ke
Homewood JU 35209

A s I was trying to learn
more about RTTY, I felt

that " book know ledge" of
the subject wasn't going to
be enough, I wanted to actu-

Listing 1. RTT'rWAVE source code.
34 73 for Radio Amateurs · June, 1985

Listing 2. Basic display program.
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Fig. 1. Output for a 6O-wpm received signal. Fig. 2. Output for a l00-wpm received signal.

Address Purpose

SOOO6 TO $0007 Buffer index
S0300 TO S032C Machine code
$2OC(l TO $3FFF High-resolution screen
$4().X) TO $4FFF AnY data buffer

All other addresses are as the Apple normally uses them.

LATCH

El ectr onic System s Consu ltan ts, In c .

P .O . Bo. 11 05, Smithtown, N .Y . 11181 (51 8) 3 8 ' · 8 1 42

I hope this program bene­
f its you. It should be a chal­
le nge to figure out the cedes
that some sta tions are using.
(It is quite a c hallenge just to
read t he normal Ba udo t
code by eye !) Perha ps you
could extend this program
to determ ine automatica lly
the speed and code used by
a n unknown RTTY sta tion.
That should keep you busy.

I welcome you r co m­
ments. If you wish a reply.
please include an SASE.•

MODULES

veo '"
PHASE
on

I I ./ XTA L

L <, COOP REF o s c

FLTER

BUFFERJ
V, O "1,(S FI L TER

'OR MIXER PO ST ·MIXER

o~ ,DECODE 'M'
CPU BUS

rHE DFS· l CAN BE USED AS THE HEART OF A HF SYNTHESIZED
TRANSCEIVER DESIGN OR AS A SECOND VFO FOR EXISTING RIGS

FEATURES:

11 5 .0 TO 5.5 MHl TUNING RANGE

:n 100 Hz STEPS3' STO BUS PLUG BOARD FORMAT

( 6 • 4 .5 , 56 PIN EDGE FINGERS)

4' 3 .0 ve-e OUTPUT INTO A 50 OHM LOAD

MODEL OFS·l
WIRED & TESTED S 98.00
ADO S 3..00 P&H
NYS ADDRESSES ADO 1.5'

OTHER MQOl.k.ES AVAILABLE CALL OR WRITE:

DI GITAL FREQUEN C Y SY N T H ES IZ E R

PHASE LOCK L O OP HF O

Then the program will dis­
play the first sc reen of the
waveform. Press return to
see the second sc reen. The
display portion is a little slow,
but this can be improved by
compiling the Bas ic part us·
ing any of the commerciallv­
avail able Applesoft cornpil­
ers. If you com pile it. please
observe the memory usage
shown in Fig. 3.

After viewing both screens.
you may read in more data
or exit the program.

HI-TECH

(and code type) of a n un­
known RTTY broadcast.

Type in the Applesoft Ba­
sic program and save it to
disk. The machine-language
portion sho uld be typed into
a good assemb ler a nd as­
sembled. (I use Me rl in fro m
Southwestern Data Systems
or the assembler that comes
on Apple's DOS Toolkit pack­
age. There a re many other
excellent ones avai lable.)
After asse m bly. BSAVE the
code to d isk under the name
RTTYWAVEOBJ , The Ap­
plesof t program loads it in
automatically. If you don't
have an assembler. type in
the bytes from my listing
and BSAVE it (BSAVE RTTY·
WAVE,OBJ.A$30Q ,L$2D),

To sta rt the program , just
run the Basic program. The
Basic program loads the mao
chine-language part. You will
then be presented with the
title page and the prompt.
" PRESS RETURN TO BEGIN
READING:" . Tune in the
RTTY signa l until yo ur ter­
minal unit shows proper re­
ception, then press re turn.

Data will be re ad in for
about eight seconds. A litt le
indicator will flash in the up­
per-left corner of the sc reen
to keep you from dozing off.
Also, the Apple's spea ke r
will dick once per second.

and 2. There are eight lines
of mark/space shown, with
sho rt hash marks above
each line. Note that each
line repeats a little of the
previous line's data to al low
eas ier analys is. (If you don't
like this fe ature. change line
140 to FO R X=O TO 255 )
The hash ma rks are about 20
microseconds apart. The en­
tire 8 lines represent 4 sec­
onds of received signal.

This program presents in­
teresting ana lysis possibdi­
ties. Fig. 1 is the output f rom
a 6O-wpm-Baudot received
signal. The shortest mark
and space lines are the data
bits which are about 22 ms
long. This is about what we
would expect for a 6O-wpm
signa l. Notice the glitch in
the lowe r right-hand cor­
ner of Fig. 1. This error was
caused by a sta tic crash dis­
torting a weak signa l. You
see, it is much too short in
duration to be a data pul se .
This might have caused an
e rror in printout.

The 100-wpm-Baudot sig­
nal was from a ve ry strong
station, a nd I see no glitches
in the copy. Note that the
sho rtes t data bit is about 14
ms. which is about right.
This suggests that a good
use for the program would
be determining the speed

Fig. 3. Memory.usage table.
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Perfection Plus
It's not often a prize-w inning package can be improved.

Here'sa new look for a popular RTTYtuner.

lack M iller W 1PDI
,, 1 5kyvjew Circle
H,lfJJden CT 06 51 4

In the March, 1983. issue
o f 73. John Langner

WB20 SZ offe red an article
and description of his RTTY
tuner which won 1st place in
7]'5 Home-Brew II Contest.
lt's not a t all su rprising that

this unit won, as it is an ex­
ce llent RTTY tuning device
and makes tuning in a RTTY
signal as easy as tuning an
FM receiver with a tuning me­
ter, as stated in the article.

I decided to give it a try.
The idea of having an LED
display seemed better than
fussing with a dual e llipse
on a scope or trying to tune
a signa l with the blinking
LED on my TU. This LED
seems to bl ink on almost

any kind of signal within the
bandpass, and trial and error
becomes necessary before
you tune in the right blink,

In his design, John used
two Radio Shack MV57164
bar-graph displays for 20 au­
dio frequencies (1530 Hz
through 3003 Hz). Each bar
graph has 10 miniature LED
segments. The mark and
space frequencies between
2113 Hz and 2309 Hz are in
the center of the display.
This miniature bar-graph ar-

rangement would be idea l if
you wanted to build it into
the front panel of your TU. I
decided to avoid cutting in­
to my MVD-1()(X), as home­
made modifications to com­
mercial gear have a definite
tendency to reduce its re­
sale value. Bui lding the unit
in a separate enclosu re with
power supplies and separate
LEOs seemed a better idea
to me.

I used a plastic enclosure
manufactured by Pac Tee

Photos by Tom Miller WA1GLS and Jeff Miller
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Fig. 1. Main and auxiliary circuit boards showing Ie arrange­
ment.
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Photo A. Completed unit on lOP of monitor in my shack.
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Fig. 2. Power suppl;es.
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the loca tion of the mou nt­
ing holes in the component
board first. Keep your wiring
clear of the holes 50 it won't
be pinc hed or broken when
mounting the boa rd to the
enclosu re mounting studs .

A note of advice : It's a
good idea to stop and chec k
yo ur wiring after makin g
fou r o r five connections.
You' ll be surprised when
what you thought was a co r­
rect connection actua ll y is
not. Wh ile th is wiring proj­
ect is not very diff icul t for
the experie nced bu ilder. it
can be tiring on the eyes,
and mistakes a re made east-

Phoro B. Shows inside layout of components. Main circuit
board on left with Flesher P5-1 70 bandpass filter mounted
ebove it. Power-supply assembly is on the right with T2 in the
center. The l2-volt regulator transistor is on the heat sink be­
low. T1 is at the rear next to the fuse holder. LED arrangement
is shown in front with leads running to the driver perfboard
assembly mounted in front o f the main circuit board.

Wiring

Use point-to-point wiring
with single-stra nd insula ted
wire . I used the same gauge
wire as Ma Bell uses in her
mult i-<:onductor phone cable.

This sche matic, as shown
in the original article . is co r­
rect. If you follow it exactly.
the unit should work the first
time, When wiring, I kept
the wire lengths as short as
possible without le tting the
wire pil e up too much over
the sockets. When neces­
sary. a graceful loop around
the soc ke t is better than go-­
ing directly ac ross and piling
up . Be sure to determine

, •780~ ."
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The ac cord and fuse hold­
e r and a parallel phono-tvpe
input-plug assembly for the
receiver output and TU in­
put are on the rear panel.
The rear panel he ight is cut
approximately lJl " shorter
than the front panel to allow
for ventilation.

Main Circuit Board

I used the same circuit
board and Ie arrangement
as the author. The circuit
board is a Radio Shack cata­
log #276--1551 . It is a 4 1Ji, "
x 4" polyglass plug-in-type
card with 111&" grids . I did
not use an edge socket, but
soldered the power-supply
wires directly to the edge
connector.

There are also 2 bus runs
around the edges, which
make it convenient for sup­
plying the plus and minus 5
vo lts to the ICs without run­
ning long wires to a single in­
put point. The best feature is
its cost. $3.&9. which is far
lower than the price I have
seen for other boards of this
type.

I mounted nine ICs and
other components on this
board. The three decoder­
d river ICs are mounted on a
smaller auxi liary board (Fig,
5(b)). The IC soc ket loca­
tions are shown in Fig. 1 . If
desired, you can mount all
of the ICs and components
on a single large r board. as
there is ample room inside
the enclosure to do so.

Corporation. ' Mode l C-23K.
These enclosures a re avail­
able in a variety of dimen­
sions and colors, even with a
carrying hand le and stand if
you choose. Ma ny manufac­
turers of digita l test equip­
ment use this type of enclo-­
sure as it offers great flexi­
bility and neat appearance.
The dimensions of the Mod­
el C-23K are approximately
8 % " wide by 9 lh " deep.
with expandable front and
rear panel heights. The front
and rear panels have three
indentation s along their
length on the back side for
trimming. Score with a sharp
knife blade along the inden­
tation you select. and then
snap it off . I trimmed the
front panel 2-5/8" high. and
the rear panel 2-1 /8".

There are plenty of mount­
ing studs on the inside for
mounting almost any shape
pe rf board or component
needed. Those studs that are
not needed or are in the way
of mounting can be snapped
off easily with a pair of
pliers,

Since I had ample panel
space. I decided not to use
the Radio Shack bar-graph
un its. Instead. I used twenty
separate LEOs manufac­
tured by Linrose Companv. '
These LEOs are rated at 5
volts and have a built-in
loading resistor, so that the
B2-Qhm R-10 in the original
tuner is not used . The pack­
aged LEOs also have the lit­
tle fiber mounting flange
which ho lds the LEOs when
they are snapped into a 1/4"
mounting hole. This se pa­
rate LED arrangement makes
the complete d isplay larger
and easier to see than the
bar-graph a rrangements.

As shown in Fig. 4. the
LEOs are mounted in 1/4"
holes in a straight line across
the front panel on 3/8" cen­
ters. The eight LEOs in the
middle between the mark
and space frequencies are
red, and the six on each side
are amber. The LED in the
upper right corner is a green
pilot. The on/off switch is
mounted in the lower left
corner.



Photo C. Rear view of front panel showing LED arrangement
on front panel. Photo D. The improved RTTY tuning aid.
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and-peck method. I soldered
in four 10k trimpots, adjust­
ed each for peak output as
instructed, and left them in
the circuit. Works great! I
a lso used IC socke ts rather
than soldering the ICs di­
rectly to the board .

The manufacturer's specs
state a frequency response
of + Y2 dB from 2055 to
2365 Hz, - 3 dB cutoff from
2025 to 24()() Hz, and - 20
dB cutoff from 1900 to 2550
Hz.

This filte r made a great
d iffe re nce in the display, A
strong RTTY signa l lit up on­
ly the red LEOs between the
space a nd mark frequencies
(2125 and 2295 Hz].

Ie Layout

Figs. 5(al and 5(b) show a
top view of the IC sockets
with voltage read ings for
troubleshooting. Do not take
these voltage readings as
"gospel," as I took them at
ra ndom, jott ing them down
as I made various tests and
transferring them from scnb­
bhngs to some form of logic
(I think).

A couple of the ICs were

ON-Off

[.'"" "'"I
",.

0T

AM. II l ( OS - ,"-
• 00000000000000000 00 0. .' .

11£0 l (OS AlOBfR l [ OS

. E;J,. ..
•

I

pass filter in conjunction
with this unit Indeed, if you
are driving the tuner directly
from the voice coil of your
receiver, whic h has no audio
filte ring for RTTY, then a fil­
ter is desirab le. I use a Ken­
wood T5-520SE transceiver
which has no filtering of any
kind for RTTY. The tuner
works very well connected
without a fi lte r, but a ll the
noise and Q RM show up by
the amber LEOs being lit
up as well as the red ones .
Ideally, only the red LEOs
shou ld light when tun ing in
a strong RTTY signa l.

I pu rchased the Flesher
Corporation ) P-1 70 Prese­
lector Kit. This ki t, whic h
can be powered by plus or
minus 12 volts, contains a
small pertboard, three ICs,
and a va rie ty of resistors and
capacitors. Assembly is easy.
The man ufacturer supplies
seve ra l " tuning" resistors,
which are temporarily tack­
so lde red across each of four
circu its until the proper re­
sisto r is found for each out­
put at frequencies of 2420,
2CXX>, 2320, and 2100Hz.

Instead of using this hunt-

Bandpass Filter

W B20SZ, in his article,
discusses the use of a band-

Both regulator transistors
should have heat sinks. The
5-vo lt regu la tor dissipates
more heat than I anticipat­
ed, so I had to add on a fan­
cy heat-sin k a rrangement us­
ing quarter-inc h alum inum
brackets fastened together
over and under the regulator.

You might prefer to build
the S-volt regu lator assem­
bly on a 1/4"-thick piece of
a lum inum with the 7805 reg­
ulator bolted to it fo r bette r
heat dissipation. In either
case, be sure to drill seve ra l
small holes through the bot­
tom of the e nclosure direct­
ly beneath the regu lator as­
se mb ly for ai r-f low venti­
lation .

Power Supplies

To power the unit, I need­
ed regulated voltages of + 5,
+ 12, and - 12. Fig. 2 shows
the 5- and 12-volt power sup­
plies. The 5-volt supply is
from the Archer Engineers
Notebook , 1 980 ed itio n.
Pa rts are readily available. If
there is a Radio Shack store
in your area, they' re all
available there. As shown in
Photo B, all power-supply
compone nts except T1 a re
mou nted on a separate perf­
boa rd. T1 is bo lted directl y
to the bottom of the plastic
enclosure nea r the rea r pan­
el. next to the fuse holder.

ly when you a re tired . Stop
and check your connections
frequently and whe n you're
tired , stop- pe rio d . Th e n
pic k it up tomorrow,

Fig. 3. Block. diagram. f ig. 4. front-panel layout.
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Parts List

Fig. 5(b). Decoder-driver 1(5 on auxiliary board

entire panel . Then, as I tuned
in a RTTY signal, the LEOs lit
up like the traveling light
display on an old movie
theatre m arquee, starting
w ith the first am ber LEOs,
" w alk ing" through the red,
and out the other side of the
amber set.

Retun ing the receiver so
that on ly the red LEOs were
flashing produced a perfect
copy on my TV. Works ev­
ery time! You can tune in a
signal as quick as a flash
(pardon the pun).

Since my Kenwood has
no fi ltering, and unless the
RTTY signal is a st rong one,
the am ber LEOs flash as well
as the red, indicati ng Q RM
and noise di splayed. Install­
ing the bandpass filter, as
suggested by WB20SZ, takes
care of th is condition very
n icely. The f ilter not on ly re­
duces the noise display, but
makes the unit m uch more
sensitive and the red display
more positi ve.

The only problem I had
was w ith an odd audio fre­
quency osci llation which was
produced when connecting
the bandpass filter. But by­
passing to ground the 12­
volt pow er -su pply leads
with .Ot-rnicrotarad caps on
the f ilter board (d irec t ly
where they enter) so lved this
problem nicely.

Even tuning in a weak
RTTY signal surrounded by
Q RM is easy. Just tune be­
tween the mark and space
and the TV response.

Try it, you'll like it! Tun ­
ing in a RTTY signal is now a
pl easure instead of a task. It
works every time and elim i­
nates a good deal of missed
copy. •
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specs I've seen, are a more
sensitive device drawing sig­
nif icantly less current, and
so, perhaps, are w orth th e
extra cost

Be sure to use plen ty o f
.01 bypass caps to ground.
Bypass all power-supply volt­
age leads where they leave
and enter each circuit board;
also on the IC sockets at the
+ 5-volt pins. These reduce
the sp ikes which occur when
the LEOs are tumed on and
off.

Use and Conclusion

After completing every­
thing except installing the
bypass filter, I connected
the unit to the output o f my
receiver audio and the input
of the TV, plugged in the ac
cord, and turned it on . The Reference s

first th ing I noticed was that 1. Pac Tec Corporation, Phila-
there was no smoke: Good delphia PA 19153. Available
beginning! There was no from Hatry Electronics, 610 Bou-
LEO display either untill ad- levard, New Haven CT06517.
justed R3 on the main circu it 2. Unrose Company (B4302H3-
board. Then I saw some ac- Amber, B4304H1-Red). Avail-
tion on the LEO display (ran- able from Hatry Electronics.

3. Flesher Corporation, PO Box
dom flashes). As I tuned the 976, Topeka K$ 66601 . Manufac­
receiver through various sig- turer states that P$-170 kit is
nals and noise, th e display currently limited to available
indicated what I tuned in by stock at $15.95; P$-170A is the
random flashes across the current version al $29.95.
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(Radio Shack 276-1 770)
(Radio Shack 276-1771)

which are readi ly avai lable
at a slightly highe r price.

Also. SK3595 can be sub­
sti tuted for the NE565 (le l ).
These a re Schottky ICs
w hich, according to the
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Fig. 5(a). Dc voltage readings.
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OPOT toggle switch
2-A 3AG fuse and holder
T1 uenetomer, 12 V, 1.2 A
T2 transformer, 12 V, 300 mA
Bridge rectifier, 12 Y
1()()().uF, 16·Y caps (five)
7805 S-V regulator
7812 12-V regulator
.1-uF. 12·V capacitor
1-uF, is.v capacitor
100 piv diodes (two)
12·V zener diode
1k resistor, If: W
12-V green LED
18-0hm resistor, 1 W
4.7k resistor, If: W
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not read ily ava ilable from
local suppl iers o r in the usu­
al catalogs. 1(2 (74221) and
1( 7 (74273) are not listed.
You can subst itu te RCA
SK74LS221 and SK74LS273,



Rid. Bates WA6NHC
345 5. McDowell Blvd.
Suite 219
Petaluma CA 94952

Speak-No-Evil RTTY
This tin y routine is all you need to transform

your Heath H-8 into a RTTY receiving demon!

Table 1.
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I f you ever wanted a short,
rece ive-only (RO) RTTY

program fo r your home
computer or you just want­
ed to see what RTTY was all
about. then this is for you.

By using Microsoft™ Ba­
sic (the most common Ba­
sic in home compute rs to­
day) and a terminal unit
(TUt copying RTTY is really
very simple. I have a Heath
H-8™ computer and the

H-1 9™ terminal , My TU is
a home-built. phase-locked­
loop (Pll) type which is ad­
equate for VHF (2-meters)
RTTY. I have used this
equ ipment on RTTY for
about 5 years with various
program s including thi s
one. The serial ca rd for the
H-8 (and the H-89™ ) uses
an 8250 asynchronous com­
munication e lement (ACE )
ch ip to handle the se ria l

110 . The 8250 is ve ry simple
to program and has a wide
variety of abi lities.

The program listing IS

fai rly well documented so
that other compute r owners
may adapt the main ideas to
their systems. It may be re­
written so that the input is
sent to both the display and
the disk. but the slow speed
of the operating system
causes loss of charac ters
eac h time it writes to the
d isk. If the program we re in­
terrupt-driven, then perfect
copy to disk wou ld be pos­
sible . The 8250 ACE chip is
capable of inte rrupt opera­
tions. but I just wanted a
sho rt and simple copy pro­
gram.

The most common baud
rate for amateur use of Bau­
dot (Murray) code is 45.45 (60
wpm). The first step in the
program is to in itialize the
port (330 octa l in this case)
for that baud rate and then
set up an array fo r the prop­
e r translation from binary to
ASC II for the display.

The next step is to get the
character from the port and
to filter the garbage so that
only the valid characters a re
printed . This is actually
done by one of the fe atures
of the ACE chip. If the bits
from the line Status Regis-

ter (of the ACE chip) a re
checked before the actual
input of the characte r, then
it is easy to filter out the
garbage. In this case, we are
really look ing at bits 0
through 5 of the line Status
Register which show that
the data has been received
without any e rrors.

If there has been an error
in rece iving the data. you
loop back and ignore the
characte r in the port. which
wil l be overwritten by in­
com ing data. You must
look at the Data Ready bit
(bit 0) of the line Statu s
Register each time you are
ready to input from the port
o r you will get duplicates of
the last cha rac ter received
since the charac ter buffer
in the ACE chip is not e mp­
tied when it is read (but the
Data Ready bit is zeroed).
You could also use the Ca r­
rier Detect li ne of the ACE
chip to fi lter out some gar­
bage. I have my TU hard­
wired so that it will not send
data to the port unless it
sees the Carrier Detec t bit
se t on the Pll chip.

The next part of the pro­
gram checks for the FI GS or
l TRS shift character. If one
is found, the case label val­
ue will be changed so that
the character is printed In

its proper case (le tte rs or
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Program listing.

can see th at it is very simple
to wr ite a sho rt routine to
do almost anyth ing. The
maximum speed of this pro­
gram is bound only to the
speed of the Basic and the
TU filte rs. Good luck, and
see yo u on RTTY!

Q uestions will be an­
swered only when an SASE
is sent with the question.
You can also find me on
CompuServe 70370,523.•

140 Dog Branch Road, Brasslown, N.C. 28902

So man y people have d isco ve red ou r products
and pub licat io ns rhat we simple can 't hide our
success an y lo nge r. In fact . o ur commitment to
quali ty merchandise and personali zed se rvice
ha s made us one of the worst-kept secre ts in
co mmunicatio ns monito ring.

Explains Ingrid :
" t g u ess we're j ust very
easy to get to know . . ."

We Can't Keep It
Under Our Hat •••

to some of the tricks used
when programming in Basic
and the use of the 8250 AC E
chip. Table 1 is added so
that ASCII RTTY may be
copied. No translation of
the charac ter se t is needed
and that program is very
simple and straightforward.
Table 2 is for those program­
mers who wish to sta rt off
with new ideas.

So. by using Basic, you

Wri'e te Dept. A(Of phone 704·837-9200)
too ... Iree U f...lol ...nd u mple iU lle ot
lIIIonllGrinl f ,mts.

GROVE
=. . -,

2 522 Pa x so n La n e
Arc ad ia C A 9 1006

$299 denverec

TC70·1

Maryann WB6YSS

(8181 447·4565 m·' 8am '6pm pst.

P.C, ELECTRON ICS
To m W60 RG

NEW 70 CM ATV TRANCEIVER
ALL YOU NEED IN ONE BOX

• FULL COLOR. SOUND. , LIVE ACTION Just like broadcast TV. Ge l on Ih.s
eI c lllng amaleu, vid<KI m(lde at ou' anordatlle ' eady lO 00 pOce.

• WHAT IS RECUIREO FOR A COMPLETE OPERATING SYSTEM? The TC7o-1S
downconve' le' outpuls to any TV on cn 3 'or receIving. Connec t a good 10 cm
antanna and low loss coax. Plug In any ccmpceue video eccrce you want 10
lransmi1: Came,a, VCA. COmpul er, 01C. Plug in any low Z dynamic miC0' use
co lor camtl,a mic lor Standard . ,5 mHz TV sound. Conn a<: t to 13.8 vee lor
base. mobi le. or portab le. see chept. 20 1965 ARRL HandboOk. nat's It!

• WHAT CAN YOU DO WITH THE TC1O-1 ATV TRANCEIVER? Sflow tile snaCk.
projects. compuTer progr;lm Iisllngs. !'Iome video tapes. rePNT Space Shullle
audio end y;lleo i f ~ou naye a TVRO. "'PgeT SSTV or RTTY. W INl her Ralla•• do
public H fYlCe 9Y"tIIs such as p¥8lles. marathons. 'Kd. CAP searcheS end
,eSCueS... t he li st goes on. OX depends on antennas andlerraln. typIcall y I
10 .00 mI les, Wo haye vreec compensal ed RF hnear amps lor 20 ($ 119>or SO
($189> wallS pep 10' g'eaTe, OX.

• FEATURES' Small 1x7x2,5 · , Push to look (PTl) TIR switcn ing , GaAsfe t
downconverte' Tunas whoio . 1o-.SO mH l band. Two sw il ch selec ted Yideo &
audio inpu ts ... RCA phone jacks and 10 pin color came'a jack. .limIt video
moni to< OUl put, Over I wall pep RF oulpul on one or two (8Cld $15) Hlecled
CrySt;l1 con t,ofled l ' equ enc ies. m .25. • 301 .0. Of .26.25 mHl .

CAll OR WRITE fOR OUR CATALOG IOf more inlo Of who is on in you, a'"... We
Stoc k anrennas. moduleS. ;lfIll e\IefYTh,ng you need on ATV.

TERMS: VIsa , MC. or cash on ly UPS COOs by phone or m'lI !. Checks must clea'
bank before shipmenT, Price includes UPS sur/ace Shipping in cont. USA, othe's
add 3·;. . T.ansmming equlpmanl Sold onl y to license<! Tech class 0' hIgher
amateurs. va,i liable in 1985 call book or copy 0 1 new nceeee.

figures). If a space charac- ac ters. Since Baudot/Mur­
ter is rece ived, then the ray code is limited to five
case label value is set for bits in length, if you treat
lowercase. This feature is the input as ASCII , the char­
ca lled "downshift on space" acter va lue is qu ite low (less
and may be deleted if the than 32). If you print the
feature is not desi red, The character va lue from the ar­
last fun ction of the program ray instead of the actual in­
prints the transl ated cbarac- put value. then translation
ter and loops back for the takes place.
next charac te r- While the program may

The data sta tements a re not be the most glamorous,
the actual translated cha r- it does provide an insight in­

~

" When You Buy, Say 73 " 73 for Radio Amateurs · June. 1985 41



Walt Becker K1QPS

""" 201
New Castle NH 03854

On the Flip Side
Here's how to add reverse shift to your Kantronics Interface.

signal is hard to tune or im­
possible to copy, flip the
toggle switch and try again.
There is, with a normal
17Q-Hz shift, the possible
necessity of moving either
the main tun ing dia l or the
RIT control 170 Hz. I find
that I copy more stations
more easily with the switch
in the Reverse position .

To obtain power for the
interface without using the
nasty littl e wall supply, I
opened up the connection
between pins 3 and 4 of the
4-pin mike connector on the
rear panel of the unit. I then
used the now-vacant pin 4 as
a power source, connecting
it to the positive terminal of
the power-in jack. A piece of
a-conductor shielded mike
cable and a similar modifi­
cation to the mike jack of
my T$-1 20, where I connect­
ed pin 4 to a regulated
13-volt bus, completes the
power modif icat ion and
eliminates the need for the
wall supply.

A similar mod if ication to
my TR-7400-A and my TR~

9(XX) and I am able to get on
VHF AFSK in a hurry.

Flip your interface and
copy the rest ! 73.•

Aher some years of us­
ing a Model 15, a

home-brew termina l unit, a
tape distributor, and a Swan
transceiver for RTTY, I got
ti red of the noise and decid­
ed to go modern. I now have
a Kenwood T$-120 with the
usual beam and linear, and a
TR5-8OC computer. I am
also using a Kantronics in­
terface with the Kantronics
Hamsof t sof tware. I noticed
right away that there were a
lot of signals that were
either hard or impossible to
tune in so as to obtain good
copy. I also hate the sight
and the hot feeling of the
wall-type power supplies.

On page 10 of the instruc­
tion manual there is a men­
tion that interference o r
inversion of the code wi ll
prevent copy, and the oper­
ator should probably try an­
other signal. Pages15 and 16
of the manual describe mod­
if icat ions that might have to
be made to increase audio
level or PTT drive. A lso de-

scribed are modifications
that are needed with certain
makes of transceivers. Then,
on page 18, appears the usu­
al warning that the wa rranty
will be void if wiring or re­
pairs " not of our own instal­
lation" are done.

About 50 years ago, while
installing early electronic
gear on submarines at a lo­
cal shipyard, I was fortunate
to have the opportun ity of
working with some of the in­
ventors and scient ists who
developed this gear. I have
since never been complete­
ly satisfied with anything
and have changed or altered
everything I got my hands
on, warra nty warnings not­
withstanding. So far I have
had no trouble with war­
ranties.

The Kantronic s Interface
does not have a Normal/Re­
verse switch, wh ich I thought
was a mistake. After adding
a switch and a hex inverter, I
am sure it was a mistake not
to have one as orig ina l

equipment. The lack of 850
or 425 shifts doesn't seem to
pose any problem.

Af ter adding the inverter
c ircuit, I found that the
many signals that had been
either hard or impossible to
copy were now usable.

I used one section of a
7404 hex inverter and a sin­
gle-pole double-throw tog­
gle switch . The 7404 was in­
stalled in a socket which
was mounted on a store­
bought printed circuit. This
was attached to the rear
panel of the interface with
double-sided sticky tape.
The togg le sw i tc h was
mounted in the front panel ,
as shown in the photo. Press­
on letters were used for the
Normal/Reverse indicat ion .

The connection between
R49 and the demodulator
pin on the output connector
on the back panel of the in­
terface wa s opened and
routed through the 7404
ch ip and the toggle switch,
as shown in the diagram.
Power was obtained from a
nearby + 5-vo lt regulated
source on the PC board. A
nearby ground connection
will also be easily found.

Operation is simple. If a

Parts List

1 Hex inverter RS 276-1802
1 DIP socket RS 27&1993
1 PC board RS 276-024
1 SPOT toggle switch RS 275--326
1 pc double-sided sticky tape AS 64-2343

s .79
(two) 1.29

1.09
1.99
1.49

Tot al $6.65

Photo A. The toggle switch is mounted on the front panel.
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I:£ASTRON
16tt:, CORPORATION

2852 Walnut A••.• Unit E
Tustin. CA 92680
(714) 832·7770

ConodlOn Dis tributor
Eostcom Industries, ltd.
4511 Cheuwood Or.
Qownniew, Ontcrio, Conodo M3J 2V6
(41 61638-7995

PERFORMANCE SPECIRCAnoNS
• INPUT VOLTAGE: 105·125 VAC
• OUTPUT VOLTAGE: 13.8 VDC :I:: 0.05 Yl)'Is

(Internally Adjustable: ',.,5 VDC)
• RIPPLE: less than 5mv peak 10 peak (lull eeo

& low line)

INSIDE VIEW - R5-1ZA

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

RS .1Id VS SERIES
SPECIAL F£ATURES
• SOLID STATE ELECTRONICALLY REGULATED
• FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current & continuous ShOrted output.
• CROWBAR OVER VOLTAGEPROTECTIONon all Models

except RS·4A.
• MAINTAIN REGULATION & LOW R1PPlf allcM Nne"'"'".....• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR PCmER CORD
• ONE YEAR WARRANTY . MADE INU.S.A.



AlberlO A. Sagues KA4M TO
3406 Th i5t1eton Dr.
LNingron KY 4<J502

QuashQRM
Add a "RTTY Narrow" position to your TS-520's mode switch ­

you'll never copy hits again!

Photos by Bob Walker KA4NPM

He re is a simple modifi­
cat ion to the Kenwood

TS-520SE that e nab les you
to switc h the o pt iona l 500­
Hz CW filter on o r off when
the mode-selector knob is in
l SB or USB. The pe rfo r­
mance and flexibility or op­
e ratio n of the rig a re not im­
paired, but RTTY copying is
greatly improved.

About one year ago, I be­
came the proud owner of a
Model 15 teleprinter and a
te rmi nal u n it (TUJ. Afte r
mak ing a sim ple AFSK gen­
e rator, I sta rted e njoying
RTTY o peration us ing my
Kenwood TS-S20SE tran s­
ce ive r. Th is was done by in­
serting the AFSK ge nerator
output into the phone-patch

input of the transceiver, and
transmitting and receiving in
l SB. Bot h the TU a nd th e
AFSK ge nerator were tuned
to the 212S-2295-Hz tone
parr.

A reception p roblem
q uickly became apparent.
When receiving moderate to
weak signa ls , any other
st rong signal within the
2A-kHz side ba nd passband
of the transceiver would ac­
t ivate the age. This greatly
red uced the detected ampli­
tude of all other signa ls
within the passband, includ­
ing the one I wanted to copy.
The problem was that the
TU was not getting enough
input of the desired signa l to
operate properly, and print-

ing wou ld usua lly sto p. I
tried turning the age off, but
that only resulted in unpleas­
ant noises a nd high audio
d isto rtio n. Turning the vol­
ume control up caused the
unde sired signa l to be lim it­
ed further by the limiter-in­
put circuit of the TU, but
e rased the de sired signa l in
the process. Using a passive
filter tuned to the center o f
the tone pair and placed be­
fore the TU input he lped
so me, but not much.

The re a re TUs on the m ar­
ket that ca n dea l with very
adverse signal combinations,
but they a re costly and do
not fit with in my ham bud­
get. An inexpensive a lterna­
tive was developed and is
described below.

My T5-S20SE has the op-

tional 500-Hz CW filter. The
filter can be turned on on ly
w he n the mode-selecto r
switch is turned to the CW
position . If that fi lter could
be used with the transceiver
in the lSB mode, I thought.
the rece pt ion problem could
be greatly reduced. An ex­
amination of the vendor­
supp lied sche matic d iagram
(which, by the way, lacks
so me details o f the filter
switch ing ci rcuit) and some
co n t in u ity m easurements
revealed an easy way of
makin g the narro w fil ter
switchable a lso in the side­
band modes.

The method is as fo llows:
Turn the rig off and unplug
it. Carefully turn the trans­
ce ive r upside-down a nd re­
move the bottom cove r. The

Photo A. Mode switch with modified connections: 1- short
between CW and USB lugs; 2-iunction of cables B and A;
tape has been removed for clarity.
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Photo B. The bottom of the TS-S20S£ showing the position of
the mode switch.
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Fig. 1. Mode switch seen
from the bottom of the trans­
ceiver. W iring modifications.

erational f lexibility of the
transceiver. •

Note: Kenwood T~20S users
interested in operating that unit
in AFSK (instead of FSK) with
SDO-Hz selectivity are referred 10
the artic le by R. Rennaker
W9CRe in CO. Vol. 38, No.2
(February, 1982), p. 38.
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USB and l SB positions. The
mod ification invol ves no
holes and is easily reversed.
The consequent reduction
in receiving bandwidth im­
proves co py d ramatically
under QRM conditions. The
modificat ion does not Im­
pair the performance or op-

Fig. 2. Schematic of the filter switching circu it before and
after modification.
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mode without impairing any
other normal t ran sceiver
function. For sideband oper­
at ion, simply switch the fil­
ter to W ide. If you forget
and leave the filter switc h in
the Narrow position and want
to use sideband. you w ill no­
tice it immed iately during
reception . Transmitting voice
with the narrow filter on will
resul t in an unintelligibl e sig­
nal but wi ll not harm the rig,
The narrow filte r. when
sw itched on. will result in a
500-Hz-w ide bandpass. cen­
tered at 1500 Hz below the
l SB carrier. or at 1500 Hz
above the USB carrie r.

To benefit from this modi­
f ication. you will have to
retune both the TU and the
AFSK generator to an aud io­
f requency pair with in the
passband, I chose 1400 Hz
for the mark and 1570 Hz for
space . leave the narrow f il­
ter on when transm itt ing
with AFSK; its narrow band­
width helps in putting out a
cl eaner signal.

The modi f ic at ion has
made copying RTTY a plea­
sure. with Q RM reduced to
the few instances when an­
other stat ion operates with­
in a couple-hundred Hz of
the desired copy.

In summary. a simple mod­
ification to the filter-switch­
ing connections of the TS­
520SE will make the CW fil­
ter switcheble when in the

mode-selector switc h will be
exposed. It has f ive wafers.
The connections to be modi­
fied are look ing straight at
you. l ocate the center wafer
(see Fig. 1). Cable C is or­
ange. and the lug to which it
is connected has a voltage
of about + 14 V w ith re­
spec t to the chassis when
the transceiver is turned on.
You may want to check this
by turn ing the transceiver on
and measuring that voltage.
Make sure that the trans­
ceiver is on Receive and ex­
ercise extreme care not to
touch anything else with the
vo ltmeter probe o r with
your hands. Tum the rig off
afterwards and unplug it
again; wait until power-sup­
p ly capacito rs have d is­
charged.

Cables A and B are both
orange-white. They connect
to t he l SB and U SB lugs.
as shown. These lugs are
shorted together. Clip both
A and B close to their lugs.
Solder A to B as shown. and
wrap insulat ing tape around
the soldered join t. M ake
sure that the joined A- B
cables do not interfere with
the mechan ical working of
the switch; bend them out of
the way.

Next. join the USB and
CW lugs wi th a so l dered
jumper. This completes the
modificat ion . Figs. 1 and 2
show the before and after
connections. (My rig has the
serial no. 1010379. If yours
has d ifferent color codes
or parts arrangement. you
should study the schematic
diagram and check connec­
tions carefully before at­
tempting the modification.)
Now put the bottom cove r
back on and st raighten up
the rig.

W ith the mode-sel ector
switch in l SB and the nar­
row f ilter on. tune in a RTTY
signal for maximum S eead­
ing. Switch to the wide fi lter
and not ice how the back­
ground noise and QRM 10­

crease dramat ically.

The modification lets you
switch the narrow fi lter on
while in the l SB or USB

"When You BUY, Say 73"
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The D-Day Demodulator
W hen the CV-89A joins forces with your micro,

you 'll take the RTTYbands by storm!

..on -E'T HEII TO JSO'J 0 " IIEAR
APllO" Oil "TTY" JACK 0 "
HIO«T ""lO ll

Fig. 1. Schematic.
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ing surplus radio supplie rs,
usually between $50,00 and
$85.00, what cou ld be better?

I should warn you at this
time that one of the tubes
used, the 1Z2, is to my
knowledge in very short sup­
ply. However, since it's a di­
ode used as a high-voltage
rectif ier for the scope, a nd
mi ne we nt west seve ra l
years ago, it can be re­
placed, with some loss of
focus on the scope, with any
silicon diode with a 100D-V
piv rating At the time of
w riti ng , t he sc o pe, the
CV-89, and the 1Z2 were all
available from Fair Radio
Sales of lima, Ohio. How­
ever, the designers of this
unit saw the possibility of
this scope tube being in
short supply a nd made pro­
visions for an external con­
nector on the rear apro n
that can be used to co nnec t
any osc illoscope, This will
give the sa me d isplay pa t­
te rn, so loss of the scope
tube (a 2BP1) is no t serious.

let's get down to the im­
portant part the interfacing
of this unit to the Tll itO of
a computer's R5-232 . That
R5-232 doesn 't want to see
more than 10 V de, and the
keyer tube of the CV-89 is
designed to switch 130 V dc .
What to do ? Well, the prob-

designed to use the o ld sta n­
dard 130-V-dc, 0 .60- o r 0,20­
mA loop, and that wouldn't
do. There fo re, I designed the
resulting interface . Tha t' s
what this is all about. I won't
claim that the CV-89 will
pull signals out of the noise
level like some of the newer
high-tec h demodulato rs are
supposed to do, however, it
does offe r the foll owing:
• Can copy any shift from

10 to 1000 Hz and all in be­
tween
• Can copy any speed from
45 ba ud to a t least 300 baud,
either Baudo t, ASCII , o r
what have you
• Has a No rmal/Reve rse
switch
• Ha s a T une/O perate
switch to lock up the print
when tun ing
• Has a two- inc h scope for
tuni ng that RTTY signa l that
does not use the usual cross
pattern
• Has a Threshold control
for no-signa l lockup
• Has separate Na rrow and
Wide shift 5OO-Ohm inputs
• Is d e s ig ne d for rack
mounting but can stand
alone, 19" x 5.5" x 15"
• Has 17 tubes, including
the scope

For the going prices at
most hamfest flea marke ts
or from some of the re main-

. 5 - 9 VOC•
1"-,

, TI l '" •

an o ld Mode l 12 " roc k
c rusher" a nd my first de­
modu lator was a home­
brewed W2J AV converte r.
Eventuall y, via the su rplus
market, I obtained a surplus
CV-89NU RA-8A frequency
shift converter. I. Iike many
others, became inactive for
a while a nd when I finally
got back into ham radio a nd
interested in RTTY again, 10
and behold, we had micro­
co mpute rs, softwa re, and all
those goodies.

When J o btained my very
first micro, a Tandy Corpo-­
ration TRS-8CXC) Color Com­
peter" . and bought a copy
of Clay Ab rams K6AE P's
RTTY software, I was all in a
rush to get it on the a ir. Rum­
maging a round, I re surrect­
ed the CV-89 and started to
see how it could be linked to
the R$-232 I/O of the CoCo.
Afte r all, the CV-89 was

""•
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Iam writ ing thi s as a result
of a Jetter I sent to Dr.

M arc Lea vey W A3AJR 's
" RTTY Loop" column in 73.
June. 1983. It seems the pro­
cedure I used to get my
computer interfaced to the
receiver was of some inter­
est. I don't think I'll a lienate
any of the high-tech manu­
facturers of RTTY demodu­
lators with this idea .

This, inc identa lly. is not a
review of a piece of 2S-year­
o ld equipment that got lost
on the editor's desk. Th is is.
afte r all. supposed to be a
hobby. and although many
of us like (and can afford to
buy) the latest, state-of-the­
art equipment. there are still
plenty of hams that ei ther
don't want to spend a ll that
money, or can 't .especial­
lv for thei r ho bby. I started
in amateur RTTY back in the
late 40s; my first printer was



Now you can get in on the fun in packet radio!
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scope) a re standa rd off-the­
she lf item s like 1 2AX7s,
12AU7s, 6AQ5s, 6AL5s, a nd
OA2s, a nd a ll the other com­
ponents (exce pt the filter
coils) are sta ndard resisto rs
and capacitors, so don't be
af raid of it. All these parts
are going to be around for
awhile. I should mention
that the CV-89 comes (usua l­
ly) with a blower and a ther­
mal switch designed to cut
in at 1200 F; howe ve r, in
over 10 years of use, it has
ne ver c ut in (I e ve n checked
it out by purposely heating
the the rmal switch up, and it
worked).

Maybe this is not a lash-up
that is sta te of the art, but in
all the years of use, the CV-89
has not lost a tube (except
the 1Z2) and is st ill in use . I
know that many hams pooh­
pooh tubes these days, and I
know it's a bit bigger than
the sma ll so lid-state demod-­
ulators, but it works as well
and it's inxpensfve. Try one
. .you may be surprised! .

lern is solved with the use of
an Opto-Cou pler (I used a
Radio Shack TIL-11 1) a nd a
12-V-dc power supply. Yep,
the 6AQ5 kever will nicely
switc h the 12 V dc a nd deliv­
er 0.20 rnA to the LED side
of the O pto-Coupler (whic h
is what it wants to see, any­
way). (See Fig. 1.) I added an
RC circu it to compe nsate
for some leading-edge bias
on the signa l caused by the
low plate vo ltage (I found
that 100 uF @ 10 V dc a nd
120 O hms work best). O n
the TTl output of the O pto­
Couple r, I used 9 V dc and
connected it to the input of
the R5-232 . Presto! It's been
working fine for the last year
and I can copy anyone I can
hear, at a ny shift (and be­
lieve me, they vary a ll over
the place) a nd any speed
from 45 baud to 300 baud
ASC JJ (no t mu ch of tha t on
right now),

A little more about the
CV-89, itself. All the tubes in
it (e xce pt the 1Z2 a nd the

If you have no label handy. print OLD addreS5 here:

Name _

CeCo

Cell Toll Fre. 800·221·0860
Tubes

3·400Z $85.00 7360 $10.00
3-500Z 85.00 7735A 27.50
4-400A 80.00 8122 110.00
4CX2508 55.00 8156 12.50
5728 42.50 8643 82.50
811A 12.00 8844 26.50
813 30.00 8873 175.00
61468 7.00 8874 195.00
6360 4.25 8877 495.00
68838 6.75 8908 12.50

Semiconductors
MRF 245/801416 .$30.00 MRF644 $23.95
MRF 454 18.95 801088 19.95
MRF 455 13.95 2N3055 . . . .. . . . . . .75

2N6084 12.50
RF Connectors

PL259 10/$4.95 M358 2.50 ea.
PL258 10/8.95 M359 .. _ 1.75 ea.
UG175/176 10/1 .60 Type " N" Twist on
UG255/u 2.50 ea. (RG8Iu) $4.75 ea.
UG2731u 2.25 ea. Min imum Order $25.00

.....-:~--=:- ~ ,A lIow $3.00 min. lor UPS charges

Your Ham Tube
Headquarters!

Zip~ _State _

print NEW address~e:

Evteod m~ IoObo.c , ip li" n o ne additiona l ~('.u lor onl,- S19 ,97
Pa~m('nt end,,~d Bill me

Address _

( .....0. ..o>d M~,ico l ll .• ] 11 " . _I, u s I"ndo d...." _ us I>o"~ 'IM~iK" s " .t.u

U • .•' " " . onl, u s Iffndo do..." _ US I>o"~ f IM"'K" ""..... .1. pluw 'nq..,,~

MOVING?
Lei us know 8 weeks in adva nce so Ihal yo u wo n't
miss a sing le issue of 73.
Attach o ld la bel where indica ted and print new ad­
dress in space provided. Also include your mail ing
la be l whenever you write concerning yo ur sub­
scription. It helps us serve you promptly. Write 10 :

l~fi Ilold o" , Subscr ip tion Departmen t
or c p ,O, BOll 9 31

r\ IJ U l h · ll r S Farmingda le NY 1173 7

J

I
I
I
I
I c:::I ~ Name
I::' Address _

-IS C;.y _

I '
I
I
I

L CHY ~.te __ Z;p J
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Hand-held rramce;vers
Deluxe models Regular SALE
IC-02AY lor 2m ..... .. 349,00 2891l

IC-04AY fur 440 MHz 379.00 319"
Standard models Rea;ular SALE
IC-2A for 2m 239.50 189"
IC-2AY with n p 269.50 199"
IC-3AY 220 MHz, TTP 299.95239"
IC-4AY 440 MHz, np 299.95 239"

Order Toll Free · Use your Credit Card!

HOURS. Mon.thru Fri. 9·5:30;Sat9·3
Milwaukee WATSline: 1-800-558-0411 answered
evenings until 8:00 prn Monday thru Thursday.
Please use WATS lines for Ordering
use Regular lines for other Info and Service dept.

Accessories for Deluxe models Regular
BP-l 425mah/ 13.2V Nicad Pak - use BC-35 61.50
BP-S 800mah18,4V Nicad Pak - use BC·35... 62.50
BC·35 Drop in desk charger fOf all balleries 69.00
Be-6o 6·position gang charger, all balls SALE359.95
BC-16U Wall charger for BP7/BPB 10.00
LC·n Vinyl case 17.95
Le-14 Vinyl case for Olx using Bp·7/a. ....... 11.95
LC-02AY leather case for OIx models w/Bp·1IS 39,95
Accessories for born models Relular
BP-2 425mah17.2V Nicad Pa~ - use BC35. 39.50
DP-3 Exira Sid. 250 mah /8.4V Nicad Pak . 29.50
DP,,", Alkaline ballery case.......... ..... ....... 12.50
BP-S 425mahl1o.8V Nicad Pak - use BC35 49.50
CA-2 Telescoping 2m antenna.................. 10.00
CA-5 5/B-wave telescoping 2m antenna 18.95
FA·2 Extra 2m flexible antenna 10.00
CP-t Cig. lighter plug/cord for BP3 or Db .... 9.50
DC-l DC operation pak for standard models 17.50
LC-2AT Leather case for standard models. 34.95
RB-I Vinyl waterproof radio bag 30.00
HH-SS Handheld shoulder strap 14,95
HM·9 Speaker microphone 34.50
HSlo Boom microphone/headsel.. ... ......... 19.50

HS·IoSA Vox unit for HS· IO & Deluxe on ly 19.50
HS-IoSB PH un it for HS·lO................. 19.50

Ml-I 2m 2.3w in/lOwout amplifier SALE 79.95
S5-32M Commspec 32·tone encoder 29.95
Shortwave receiver Regular SALE
R-71A 100 kHz·30 Mhz digital receiver$l99.00 6591s

RC-ll Wireless remote controller... 59.95 4911
FL-32 500 Hz CW filter.. ... .. .. ... . 59.50
FL-63 250 Hz CW filter [Ist IF) 48.50
FL-44A SSB lilter (2nd IF) 159.00144"
EX-257 fM unit.... . ... . .. .. . 38.00
EX-31o Voice synthesizer . .. ... .. .. 39.95
CR-64 High stability oscilla tor xtat 56.00
SP-3 External speaker 49.50
CK-70 (EX·299) 12VDCoption. .. .. 9.95
IIB·12 Mobile moun!.. .. .. .. .. . .. .. 19.50

Options - continued Regular SALE
CF-t Cooling fan for PS·15 45.00

EX-310 Voice synth for 751, R-7l A 39.95
SP-3 Externalbase station speaker .. . 49.50
Speaker/Phone patch . specify radio 139.00 129' \
Be-IDA Memory back-up 8.50
EX·2 Relay bGXwith marker ... . .. .... 34.00
AT·l00 l00w 8-bandautomalicanlluner 349,00 314'1
"'T-500 500w 9-band aulomaticanlluner 449.00 399"
AH-i 5·band mobile antenna w/ luner 289.00 259"
PS-30 Systems pI s w/ cord, G·pin plug 259.95 234"

ope Optional cord, specify 2or4-pin 5.50
GC-4 World clock (Closeout!) 99.95 79"
HF linear amplifier Regular SALE
IC-2Kl wlps 160·15msolid state amp 1795,00 1299
VHF/UHF base multi ·mode5 Regular SALE
IC-551D 80 Watt 6m transceiver 699.00 599"

EX-I06 FMoption 125.00 112'1
BC-IoA Memory back-up 8.50
SIII-2 Electret desk microphone 39.00

IC-27IA 25w2m FM/SSB/CW xcvr.•. 699.00 619"
AG-2o Internal pream plifier' .. ..... 56.95

IC-271H 100w 2m FM/SSB/CW rcvr B99.oo 759"
AG·25 Mast mounted preamplifier' 84.95

IC-471A 25w430-450SSB/CW/FMxcvr 799.00 699"
AG·I Mast mounted preamplifier' 89.00

1e-.t71H 75w430-450 SSB/CW/FMxcvr 1099.00 969' \
AG-35 Masf moun ted preamplifier ' 84.95

Common accessories for 271A;H and 471A/H
PS-25 Internal power supply for (AI .. . 99.00 891s
PS-35 Internal power supply for (H) 160.00 144"
PS-15 External power supply 149.00 1J.4"
CF-I Cooling fan lor PH5.. .. .. .... .. 45.00

EX·I44 Ada ptor lor PS·15/Cf·l 6.50
SM·6 Desk microphone. .. ............ 39.00
EX-31o Voice sythesizer 39.95
TS-32 CommSpec encece/eeccoer 59,95

UHS Encoder/decoder interface ... 12.50
UT-ISS UJ.15S w/TS·32 installe<l.. .. 79.95
VHF/UHF mobile multi-modes
IC-290H 25w2mSSB/FMxcvr,TTP mic 549.00 479"
IC-490A lOw 43D-440SSB/FMlCWxcvr 649.00 579n
VHF/UHF/1.2 GHz FM lIelular SALE
IC-27A Compact25w2m FM wmp mic 369JHl319'1
IC-27H Compact 45w 2m FMwm pmic 409.00 3S9'1
IC-37A Compact25w220 FM, TTPmic 449.00 299"
IC-47A Compact 25w440 FM, TTPmic 469.00 419"

UY-16/EX·388 Voice synthesizer .. . 29.95
IC-3200A 25w 2m/440 MHz fMrcvr 549.00 489"
IC-120 1w 1.2 GHz FM transceiver. 499.00 449' \

ML-12 lOwamplifier 339.00 299"
6m portable lIea;ular SALE
IC-505 3110w6m port. SSB/CW xc vr 449.00 399"

BP-Io Internal Nicad balle ry pack 79.50
BP-15 AC charger.. 12.50
EX-248 FMunit. .. .... .. .. . ........ 49.50
LC-Io Leather case 34.95
SP-4 Remote speaker 24.95

For a Limite time!
With the purchase of IC·271A/H or
IC·471A/H get the matching Preamp'

for ·ust 1.00 extra.

•

- ~ i!:
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Hf fquipmenl lIelular SALE
IC-73S XcvrlSW rcvr/mic 849.00 749' \

PS-5S Power supply . .. .. .. ... .. .. . TBA
AT-12o Automatic antenna tuner .. . TBA
Fl-32 500 Hz CW filter. .. . .. .. . .. . . 59.50
EX-243 Electronic keyer un it .. . .. .. 50.00

IC-73o 8·band 200w PEP xcvr w/ mic 829,00 569'\
FL-3o SSB fitter (passband tuning) 59.50
FL-44A SSB filter (2nd Ifl 159.00 144'1
FL-45 500 Hz CW filter .. . .. .. .. . .. . 59.50
EX-195 Marker unit.. ... .. .. . .. .. .. 39.00
EX·202 LDA interlace;73oI2KUAH· 1 21.50
EX-203 150 Hz CW audio lilter .. ... 39.00
EX-20S Transverter switching unit 29.00
SIII-5 8-pin electret desk microphone 39.00
HM -IO Scanningmcbile mioophone 39,50
111 8-5 Mobile moun!.. . ..... . .. ... .. 19.50

IC-n oA 9·band xcvr/.1·3o MHz rcvr 1349.00 79911

Fl·32 500 Hz CW filter... .. . .. ..... 59.50
Fl·34 5.2 kHz AM filter .. .. ... .. ... 49.50
SII·5 8-p in electret desk microphone 39.00
118-5 Mobile mount. .. .. .. . .. .. .. .. 19.50

IC-74S 9·band xcvr w/.1·30 Mhz rcvr 999.00 77911

PS-35 Internal power supply .. .. ... 160.00 144"
EX-241 Marker unil. .. .. . .. .. .. .. .. 20.00
EX-242 fMunit.. .. .. .. .. .. .. ...... 39.00
EX-243 Electronic keyer unit.... .. . 50.00
FL-45 500 Hz CW filter (lstlF) 59.50
Fl-54 210 Hz CW filter (lstlF) 47.50
FL-S2A 500 Hz CW filte r (200 IF) 96.50 891l

fl·53A 250 Hz CW filter (2nd IF) 96.50 8911
fl·44A SSB lilter (2nd 1F) 159.00 144"
HM-I0 Scanningmobile microphone 39.50
SII·6 Desk microphone. .. .. .. ..... 39.00
HII-12 Exira hand microphone.. ... 39.50
MB-12 Mobile moun!... ... .. ....... 19.50

IC-151 g·band xcvr/.1·30 MHz rcsr 1399.00 1199
PS-35 Internal power supply .. ... .. 160.00 144"
FL-32 500 Hz CW filter (lstlF) 59.50
fl-63 250 Hz CW filter (lstlF) 48.50
fL·52A 500 Hz CW fitter (2nd IF) .. . 96.50 891~

FL·53A 250 Hz CW fitter (2nd IF) .. . 96.50 8911

FL-33 AM lilter.. ... .. ... .. . .. .. .. .. 31.50
H·7o 2.8 Khz wide SSBfilter .. . .. . 46.50
HM-12 Extra hand microphone.... . 39.50
SM-6 Desk microphone ...... ...... 39.00
CR-64 High stability reference xla! 56.00
Re·IO External frequency controller 35.00
III B-18 Mobile moun!.... . .. .... .. .. 19.50

Options: 720/ 730/ 745/751 Relular SALE
PS- 15 20A external power supply. . .. . 149.00 1341s

EX·I44 Adaptor for CF·lIPS·15 .. .. 6.50

In Wisconsin (outs ide Milwaukee Metro Ares)

1-800-242-5195

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

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

g~:~ide 1.800-321-3594

Order Toll Free: 1-800-558-0411

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 ER IC KSO NCOMMUNICATIO NS
Phone (305) 894·3238 Phone (813) 461-4267 Phone (702) 647·3114 5456 N, MIlwaukee Avenue

Fla . WATS I·BoO-432·9424 No In-State WATS No In-State WATS Phone (312) 631-5181

~1~I~ ddae 1-800-327-1917 No Nationwide WATS 2~~~i:ae 1-800-634-6227 ~ri~~~: 1-800-621-5802
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For a Limited time!

Purchase a TR-2600A

(
shown) at our normal
OW Sale Price and

receivean extraPB·26
battery - FREE!

or
PurchaseaTH -21A/AT
or TH-41A/AT at our
normal Low Sale Price
and receive an extra
PB-21 battery - FREE!
Call for Sale Prices

KENWOOD Receivers
Limited Time Special Prices

now being offered on
R-ll • R-600. R-I000. R-2000

Call for Prices!

The FREE" IIA-4000 is a dual-band. 2ml70·cm mobile
antenna only, wtth duplerer (no mount). Use LARSEN
PO·K Roof ml, $20.00: po·nll Tru nk·lip mt $20.18

or PO·lUI MaRnelic mount $19.63

KENWOOD TW·4000A 2ml70·cm rll Dual Bander:
Covers 142·148.995 MHz and 440·449.995 MHz with
25W ou t. GaAs FET RF amplifiers, dual dlglbl VfO'S,
LCD d ispla ~, 10 memories w/ oUsel recall, scan &
htfuurn battery back-up, Band &common channel scan,
prioritywatch. 16·keyAutopalchUPIONmic ro phone &
mobile mount. 13.8V DC @ 7.5A, 61lth -tll"d - S'ii", '-:';::;::;:::'==~=-=-"':"'''':'''.,....----f
44 1bs, List $5991) _ CALL lor SALE PRICE r

KENWOOD T5-4305 HF TRANSCEIVER
For iI hmll~ ume . purchase a15·4305 at our normal
low Sale Price and receive the ophonal fM·430 FM unit
FREE!.TllefM-430 provides Hf FMIransmil/recf!lveon
bartds where authoriled .. CALL fo, Sale Price.

KENWOOD TM-401A 440 MHz FM xevr
Ultra compact! Covers 440·449.975 MHz In 25 kHz
steps, 12W 01,11. GaAs fET Rf amplihel, dual digital
VfO'S. 5 memenes plus "com" channel w/back·up
Pnorlty alert sun. memory and programmable band
scan. Yellow LED dIsplay. LED S/Rf meter. Exl. spkr,
16·key TTP UP/ON mit, mobile mt. 5~·w ·l~·h ·

7~·d. 2,8 lbs, List $399¥.. _. CLOSEOUT $299t!>

In WI, con, ln (out,lde "'".....uke. "'etro Are.)
1-800-242-5195Order Toll Free: 1-800-558-0411

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 ERICKSONCOMMUNICATIONS
Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwa ukee Avenue

Fla . WATS 1-800-432-9424 No In-State WATS No In-State WA TS Phone (312) 631-5181

~Iu~,~~dae 1-800~327~1917 No Nationwide WAYS 2~~~~: 1·800·634·6227 15 min. from O'Har.'

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

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

!~";d. 1-800-321-3594uruc

Please use WATS lines for Ordering and Price Checks. For
other Info and Service Dept. please use our Regular lines.

Contact AES®
for all of your

KENWOOD needs!
* Low Prices * Large Stocks * Fast Service* Top Trades * Toll Free Ordering Line* AES" Ships Coast to Coast
HOURS: Mon. thru Fri. 9-5:30; Sat 9-3

USE
YOUR

CREDIT
CARD

Note: Our TOLL FREE Ordering line 1-800-558-0411
is answered until 8 pm CST Monday thru Thursday.

Clip our this handy Coupon and Mail Today!

hO:"AMATEURELECTR~;C SUPPly';l
I 4828 W. Fond du Lac Avenue I

Milwaukee, WI 53216

II am interested in the following new KENWOOD equipment: I
I I
I I
I III have the following to Trade: (What's your Deal ?) I
I I
I IIRtJ \ h me your quare · / umJN\!,alld Ih,a! I am under no obli~,aliOIl. I

Name

I IIAddress I
ICity/State lip - I---------_ .....

" When You Buy, Say 73" 73 for Radio Amateurs. June, 1985 49



Terry Pe/kola KW9L
35 N, lIIino i5
Villa Park IL 601 81

Slick VIC Trick
Here's the cheapest way we know of to add a printer

to your VIC-20. First, find a M odel 33 . . .

ASCII "(" - II I 'TS AT 10 etW!ACTERS
I"[R Sl:COOCI 'S 'to l AuD

Fig. 1.

2. We will be using a se ria l
device so we will on ly need
to operate a switc h to make
the printer work. We wil l use
contact M , ca lled CB2. This
is called the three-wire
mode since o nly three wires.
a send, a receive . and a co m­
mon , are needed . O f the
three, we will use only the
se nd (CB2) and the co mmon.
Receive would be through
CB1 and common.

You must do two things to
get the port to operate. First,
you must tell the co mpute r
yo u wa n t to d ire ct data
through the port. To do th is,
the Basic command, O pen,
is used . This co mmand has
the fo rmat : Open file #, de­
vi ce # . co m m a nd #, a nd
string. The Open command
will be as shown on line 10 in
the program li st ings.

O ur Open command will
use file number 200. Any file

Since then, I have fou nd a
book- tha t expla ins the tele­
typewrite r data format (see
Fig. 1). As you can see, there
is a start bit, seven data bits,
a parity bit, and two sto p
bits for each cha racte r. The
VIC I/O port must translate
each ASCII character to thi s
format and operate our ex­
ternal device (a transistor
switch) to interrupt the 20­
mA loop in th is pa ttern to
p ri nt eac h cha ra cter . It
sounds like a lot of work but
the biggest sha re is done by
a smart I/O chip ca lled a VIA
(ve rsat ile interf ace ada pter).
This chip wi ll format inpu ts
and outputs to the VIC in se­
rial o r parall el format (the 33
is serial). Also, it automati­
cally t ake s ca re o f those
pesky stop bits, etc.

The VIA uses the bottom
side of the use r I/O port. The
a rrangement is shown in Fig.

Mode l 33 is now usab le to
both run and list programs.
Except for slow speed, no
grap hics, and no ise , it ' s a
perfect printer. (Well, what
do you expect for SSO?)

When I bought the Model
33, I only knew it was 110
baud and had a 20-mA loop
to operate the print mag­
nets . If I had had any idea
that I wou ld need to know
how many stop bits were re­
q uired , a s we ll as par it y,
word length, an d if full o r
half d uplex, I don't think I
would have started the pro j­
ect. But ge tti ng there was
half the fun ,

T ClATA eITs
. UST SlG""-I(A" . Ill' ""S'

A cou ple of years ago I
had a chance to buy a

Teletvpes Model 33 AS R. I
had previou sly purchased a
VIC"20 and whe n I was told
the 33 was a lso an ASC II de­
vice, I figured it could be
used a s a printer (so me­
howl]. I had read the pro­
grammer's guide' enough to
know that there was a user's
I/O (input/o utput) port and a
bu ilt-in RS -232 interface.
Fi rst I built a teletype inter­
face and then tried to get it
to work. I'l l tell you how I
did it and in the process try
to explain the mysteries of
t he u ser ' s I/O por t. Th e

ONE STJlT( _ -,

'2 S ~S&'&'IOII'2

I: : : : : : : : : : : : I
Pin II Type Note

1 GND
2 + 5V 100 rnA max.
3 RESET
4 JOYO
5 JOY1
6 JOY2
7 LIGHT PEN
8 CASSEnE SWITCH
9 SERIAL ATN IN

10 +9V 100 rnA max.
11 +9V
12 GND

Pin II Type

A GND
B CB1
C PBO
o PB l
E PB2
F PB3
H PB4
J PBS
K PB6
L PB7
M CB2
N GND

, ,

J
'.

STOP lilTS
O"STOP lilT
"2 STOP Mr$

\fl'OllD lL 'fGT"

ell GATA
6 S ,"",,0 lL'fGT H

o 0 • "TS

o T BITS

c .II'S

S .'ts

Fig. 2.
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Program list ing 2.

Program list ing 1.

10 OPEN 2OO.2,2.CHRS( 163) + CHAS(22O)
20 GET A$:IF AS ""THEN 20
30 IF AS CHRS( 13) THEN PRINT CHRS(10);CMD(2OO)
40 PRINTI2OO,A$;;GOTO 20

Program listing 3.

10 OPEN 2oo,2,2,CHRS(163) + CHR$(220)
20 GET A$:CMD(200)
100 PRINT " W HAT IS YOUR NAME?"
110 INPUT N$
120 PRINT N$
130 PRINT " WHERE DO YOU LIVE?"
140 INPUT L$
150 PRINT L$
160 END

For an expanded sample,
t ry the program in li sting 2.
Th is program acts as a print
switcher. It prints both the
quest ions and answers on
the screen but only the an­
swers on the 33. I have mod­
ified a code contest program
to print a log of all contacts
on the 33 and return to the
V IC automaticall y to COil-

The program may be l isted
by typ ing LIST. Also try RUN
100 to get the feel of manu­
all y bypassi ng the printer in­
st ruct ions.

W hen you get your inter­
fa ce bu il t, try the program in
list ing 1 t o test you r new
printer. Type RUN and the
f irst question will come up
on the screen and be printed
on the 33. When you type
your answer, note that you
retain all the features of the
screen editor l ike DElETE
an d I N SER T. Yo u r r u n
should look l ike th is:

10 OPEN 2OO,2,2,CHRS(163)+ CHRS(22O)
20 OPEN 3,3
30 GET A$
100 CM0(3)
110 PRINT " WHAT IS YOUR NAME?"
120 CMD(200)
130 INPUT N$
140 PRINT N$
150 CMD(3)
160 PRINT " WHERE DO YOU LIVE?"
170 CMD(200)
180 INPUT L$
190 PRINT L$
200 END

WH AT IS YOUR NAME'
(Your name)
W HE RE DO YOU LIVE?
(Your town)

says tak e t he d ata wh ich
would normally go to the
screen and send it to f i le 200.
Check back to our f irs t li ne
and you w ill see we made
file 200 the RS-232. That's it!
I start my programs like that:

I use 100 for my first ac­
tual program l ine number.
W hen I RUN, the output will
go to the printer instead of
the sc reen. To save paper,
use RUN 100 to bypass the
printer inst ruct ions and use
the screen as always. A f te r a
RUN, t ype LI ST and you r
pro gram w i l l li st o n t he
printer. If you have a lengthy
printou t and you w ant t o
test the program or just want
a listi ng, pu t a line 30 STOP
and then RUN the program.
The p rinte r w ill j ust pri nt
BREAK IN LI NE 30 and you
may then list the program by
typing LIST.

The in t erface I u sed i s
show n in Fig. 5. The circu it
was taken from a QST de­
sign . ) I u sed thi s c i rc ui t
because, with proper pro­
gramming, the optoisolator
wou ld allow inputt ing the
V IC b y t ypi ng o n t he 33
when the V IC was used in
the th ree-wi re mode. Th is
m ight be usefu l for a printer
remote from the shack o r for
a two-operato r station. Fo r
use as a printer onl y, the op­
toisolator is not needed.

The 2D-mA loop in the 33
may be hard to find . I found
mine by tracing the w ires,
opening the ci rcuit, and me­
tering the 2(}-mA current. O f
course, aski ng someone who
knows and can show you is
always the best way !

number from 1 to 255 could
be used but numbers above
127 generate an automa tic
line feed after the carriage
return. Because of the line­
feed generation, no buffer
or hand shak ing is needed.

The next number, 2, is the
device number that says it's
an RS·232 device. Th is turns
on CB2 for us. The third 2 is
the command number and
has no effect on our printer.
The string at the end is the
real wo rkho rse and was the
hardest to figure out. The
fi rst part, CHR${163l. d irec ts
the VIA's cont ro l register. It
tell s the speed and format of
the serial ASCI I data. 163 in
decimal is 10100011 in bi­
nary.

Fig. 3 shows the contro l­
register format with our bit
pattern for 163 above it. As
you can see, we are telling it
to use two stop bits, a seven­
bit word length, and a 11 (}.
baud rate. The second part
of the string is CHR$(220).
This is automatica lly peeled
off and used to control the
com mand reg ister . 220 in
decima l is 110111 00 in bi­
nary. Fig. 4 shows the com­
mand-regi ster fo rmat with
our bit pattern above it. You
can see there is pari ty d is­
abled, half duplex, and we
are u sin g t he t h ree - l i ne
mode.

The o n l y o t her line we
need is l ine 20 in program
listi ng 1. Get A$ will check
what wou ld no rm ally go to
the screen and hold it for the
CMD(200). The CM D(200)

TO eel TO <iNO
TE R.... TE"....

, .
TO VSl:R'S 110 POIIT
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"0"'00
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...." 'TT OPTIONS

• T B'T, • , (lO'{AUIOMS

. . 0
_TT OOSAIIlED.OOOM[
GO II:""n DIIIf'CE,v ED

0 0 , 000 ....A1n
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and minus 15 volts. I also
hope this information on the
user I/O port will spur you
on to use the computer for
other projects. In the mean­
ti me, you have a cheap
pri nter for the VIC.•
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tinue the code-generat ing
portion of the program.

For a last example try the
program in l ist ing 3. Thiswill
all ow you to type on the VIC
and have the text pr int on
the 33. This might be useful
with a RTTY program and
would give you hard copy of
both the send and receive
from the V IC keyboard.

I hope th is wi ll give new
life to a 33 in so meo ne's
basemen t corne r. Maybe
that 33 at the next hamfest
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D on ' t be afraid to experi­
ment with the user I/O port,
ju st keep in mind that it is at
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Terr y Lyon KAJGCQ
J M cCann Street
Edgewood M D 21040

QSK for Your Vintage Vfo
All it takes is an hour.

Fig. 1. Simple adcJ.on circuit to shih vlo frequency a t normal CW keying rates for lull break­
in keying.
54 73 for Radio Amateurs • June, 1985

should be used for the sake
of st ab ilit y. I lo ca ted t he
components ad jacent to the
t uned ci rcu it. Compo ne nt
leads were soldered directly
toge ther to minimize stray
capacitance. An NPN tran­
sistor was se lected in my rig
as in Fig. 1 since the keyed
vo ltage was positive. How­
ever, 0 1 could be reve rsed
and Q1 cou ld be a PNP type
if a negative voltage were
present.

Ifound that it was not nec­
essary to rea lign the vfo os­
c illa tor after modification.
The intrinsic shift created by
this circuit when the key was
down was slight as expec ted.
However, if the c ircuit does
not move the osci llator out­
side the rece iver's passband
when shifted, the va lue of C1
may need to be increased,
but not by much . Inc reasing
the capacitance of C1 can
cause a larger drop in the os­
ci lia tor frequency. However,
too much capaci tance may
stop th e o sci ll at or alto­
gethe r, whic h is very undesir­
able and may be damaging.

The shifte r is easy to use .
Firstl y, o pe n sw it ch S1 to
loca te the oscil lator funda­
mental o r harmon ic e mi s­
s io n w ith yo u r receive r
(SPOT). Next. tune the vfo to
ze ro beat its emission with
an incoming CW signa l or
just set it to a comfortable
tone (inside the band limits,
of course). l ast ly, close S1
and you are ready to tran s­
mit{OPERATE). Besure to e i­
ther use a separate antenna
or fast-acti ng antenna switc h
fo r the rece iver to keep the
smoke to a minimum in your
shack.•

l CTOO~

POWER AMPLIFIER

mi tte r. Th is ci rc uit is
controlled by the key to shift
the osci lla tor freq uency at a
normal key ing rate. It can be
added to many vfo's without
much revision since it is con­
nected in para llel with the
exis ti ng com pone nts. Con­
trol vo ltage for the c ircuit
was d er ived from the key
con nections inside my vfo.
When the key was up, slight­
ly over 100 volts appea red
across my key contacts. This
voltage is used to bias a
solid-state rf switch into con­
duction with R2 . Th e rf
switch consists of 0 1, Q1,
R1 , and C1. When the key is
up, as fo r rece iving, ca paci­
ta nce from C1 is added across
the osci llator's tuned circuit,
which was tuned near the
160-mete r band in my case.
When transmitti ng, the ne t
capac itance of the rf switc h
drops to a minimum. Hen ce,
when transm ittin g, the vfo
frequency should re turn to
nea rly the same frequency
as for the unmod ified vfo.
the reby maintai ning the orig­
ina l dia l calibration.

A r igi d arran geme nt

Sl1 lfTER CIRCUIT

osci llator (i.e., the osci lla tor
could be turned on and off
wh en keying the transm it­
ter). As expected, key ing the
o sci llator provided a t ru ly
wretched ch irpi ng o utp ut
signa l which was not ve ry
useful.

Ma n y am ateurs h a ve
known that it is better for the
sake of stability to let an rf
osc illator run a ll the time.
However, it is next to impos­
sible to completely shield
the osci llator compartment
to prevent leakage of funda­
mental a nd ha rmonic fre­
quency componen ts . Thus
some interference to the sta­
tion rece ive r will remain. A
more practica l solution in­
vo lves shifting the vfo to a
new freq uency which does
not create severe reception
di ff ic ult ie s. Althoug h sev­
e ral c ircuits exist which can
shift a vfo'sfrequency, many
are not we ll suited for fu ll
break-in CW keying.

Fig . 1 ill us t ra tes a n rf
switch ing circu it and its con­
nect ions to a typical multi­
stage vfo o r master osc il­
lator/power ampl ifier trans-

OTM(R
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HARTLE Y MASTE R OSCILLATOR

W a nt a vfo mod ifica­
tion which gi ves you

fu ll b reak- in key ing and
takes about one hour to in­
sta ll? It worked wonders for
my vi ntage 1948 vfo . Well ,
read on! I have a simple cir­
cuit which can remote ly a l­
te r the output frequency of
Har tley- a nd Col pitts-tvpe
osc illa tors. The frequency
can be shifted at norma l CW
keying ra tes and the diff er­
ence in freq ue ncy can be
several thousa nd Hertz .

The circuit was developed
to bring an antique vfo (Mil­
len type 90711) out of moth­
balls and place it into active
service. As with many olde r
style uni ts, this vfo had to be
swi tc hed into the sta ndby
mode while listening to the
other side of a CW conve r­
sation to avoid an an noying
heterodyne whistle.Thewhis­
tle resulted from fundamen­
tal o r harmon ic e missions
coming from the oscil lator.
When reenergi zed, the oscil­
la tor had a tendency to drift
until its temperature had re­
stabilized. This old vfo could
also be operated as a keyed



39,00

59 ,00
59.00

59.00
69 .00

2900

39.00

S3200

MalChlF'r

FRESH STOCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED

Type
MRF221
MRF222
MRF224
MRF231
MRF234
MRF237
MRF23B
MRF239
MRF240
MRF245
MRF247
MRF260
MRF264
MRF492
MRF60 7
MRF62 7
MRF641
MRF644
MRF646
MRF64 B
5 01416
5 01411
2N442 7
2NS945
2NS946
2N6 080
2N6 08 1
2N6 0B2
2N60B 3
2N6 0B4

RF
TRANSISTORS

VHF TRAN SISTORS
Rating fa

l SW $1 0.00
12W 12.00
40W 13.50

3.5W 10.00
25 W l S.00

I W 2.50
30W 12.00
30W 15.00
40W 16.00
80W 25.00
80W 25.00

5W 6.00
30W 13.00
10W lB .OO
l.BW 2,60
0.5 W 9.00
15W 18.00
2 5W 23,00
40W 24 ,00
60W 29.50
80W 29 .50

125W 37.00
rw 1.25
4W 10.00

l OW 12.00
4W 6.00

15W 1.00
25W 9.00
30W 9.50
40W 12.0 0

7MOS FEr
MRF1 37 30W S22.50
MRF1 38 30W 35.00
MRF14 0 150W 92.00
MRF1 S0 150W BO.OO
MRFl 12 BO W 65 .00
MRF 174 125W 88.00

Tecl1n1cal Ass.s zaoce & cross -re ference
Informa lJon on Co. PT, RF, SRF SO PINs
Call Engrneerrng Depl (619! 144-0728

RF Parts Catalog Available
OEM & ooeoutv Discounts

Mrmmurn Ord er $20 Add $3 50 Shippi ng
WE SHIP SAME DA Y C.O.O./VIS AIMC

2·30MHz 12V ("=28VJ
PIN Rating Ea Match Pr

MRF406 20W $14.50 532.00
MRF412 80W 18.00 40.00
MRF412A 80W 18.00 40.00
MRF421 100W 25. 00 54,00
MRF421 C 110W 27.00 58.00
MRF422" 150W 38.00 82.00
MRF426' 25W 17.00 40.00
MRF426A' 25W 17.00 40.00
MRF43 3 13W 14.50 32.00
MRF435' 150W 42. 00 90.00
MRF449 30W 12.00 27.00
MRF449A 30W 11.00 2S.00
MRF450 SOW 12.0 0 27.00
MRF450A SOW 12.0 0 27.00
MRF453 60 W 15.00 33.00
MRF45 3A 60 W 15.00 33.00
MRF454 80W 16.00 3S.00
MRF454A BOW 16 .00 3S.00
MRF45 5 60W 12.0 0 21.00
MRF455A 60W 12.0 0 21.00
MRF458 BOW 18 .00 40.00
MRF460 60W 16 .50 36.00
MRF415 12W 3.00 9.00
MRF416 3W 2.50 B.OO
MRF411 40W 13_00 29.00
MRF47 9 l SW 10.00 23.00
MRF48 S' l SW 6.00 15.00
MRF492 90W l B.OO 39.00
SRF2012 7SW l S.00 33.00
C0 2 545 50W 24.00 55.00

Selected High Gain uetcnec Quads Avaname

ORDERS ONLY: 800-854-1927

~""tti •es

"iihll\~

1985-86
CATALOG

50 .

FOR USE WITH VIC-20 or C-64

FULL·FEATURED
REPEATER CONTROLLER

soec.rv Com puter And Two CW fO

M essages W he n Order.ng

• Program On Auto-Start Cartridge
100% Mach ine Lan guage

• Co m p le te ly Prog ra m ma b le
Wi th DTMF Commands

• S i mple Interfa c e T o Yo u r
Repeater. Schematic Included

• Full-Screen Status Indi cators
And Keyboard For Local Con trol

• Auto patc h Includes Reverse
Patch And Toll Restri ct

• 3 Se lectable CW IDs, One Is
User Program mable

• Dozens Of Add itional Features

ROM Cartridge ForVIC-20 or C·64..569.95
Interface Board with DTMF Decoder
And Connections To Phone Paten ....sW.95

To Order: Visa, Mastercard. COD. Ca ll
614 -882-8965

Or Send Check Or Money Order to
SClt.N Tff 7CfNSJRl/MI:NI-cEVTf.R u«:

134 Graph ic Way
Westerv ille.Ohio 43081

\!J
-" MODEL CX-600N

F·568·1·H 2.4" 0 0 I' 900
popular lor broad band balun (Inc. 160 m) and RFI

ex 120 P
.~ ~, Max Inpul Pwr 150W al500 MHz

(J" VSW A < 1.12at 2500 MHz
,r Isolation > 40 db at 500 MHz

Impedance 50 ohm PC Board Mounting
MODEL CX·l 20P Similar type (ex 12OA) avail able lor di rect

connection to AG58IU

TOROID

COAX RELAYS
eX·BOoN
Max Inpu t Pwr. 600 W at 500 MHz
VSWR < 1.15 at 1500 MHz
Iso lation> 40 db at 500 MHz
Impedance 50 ohm Type N connectors

15th ANNUAL

INDIANAPOLIS HAMFEST,"
And INDIANA STATE ARRL CONVENTION

July 13·14, 1985 Marion County Fairgrounds
2 Full Days 01: FREE:

Commercial Exhibitors Parking
Large Flea Market Kids Prize Drawings
Hourly Prize Drawings Camping
Forums Womens Prize Drawings

Indiana's Largest Electronic Flea Market and Amateur Radio Display
INDIANAPOLIS HAMFEST, P. D. Box 11 776, Indianapolis, IN 46201

OR CALL: (317) B94-8522

.........................,

.. APPLIED .,

.. INVENTION.,

.. RD2 Rt21 Bo x 390 .,

.. Hillsdale NY 12529.,

.. .,

.. RETICON .,
~ Switch~d Ca p a c i t o r ~

"Filters .,
.. R5620 prog $ 7.85 .,
.. R5621 dual 6.50"
.. R5622 quad 11.00"
.. R5609 elLPF 13.00 .,
.. R5612 notch 16.00 .,
.. .,
.. MITSUBISHI .,
.. 10GHz GaAs FET ORO .,
.. Hcdu l e e. .,.. .,
.. OPTOELECTRONICS .,
.. .,
.. uWAVE CH I P CAPS .,
.. .,
.. SEND SASE FOR FLYER.,
.. .,
.. VI SA MC COD .,
.. $10 Min. UPS $3.50 .,
.. .,...............................,

" When You Buy, Say 73" 73 for Radio Amateurs· June, 198 5 55



•

ARTER'N'BUY
lnc:!lYId 1(nonco m mercial) 25$ per word

Commor<:lal . • . • . •. •. .. . . .. . . . . •... •. . • .. .. .. .. .. .. .. .. .. .. 6Ol per word
~ymentbycl'l«:k Of money order Is ' ''Qui'ell ....itll your a d. No discounts or

commissions . ra t yan.t».. Pl.... mak" your P<l yrnotnl to 13. Rates lor lTMJltipll!
Insertions are available on ' lIquefll.

AdYe<1 lalng mus, penain to anwlleu, radio products Of S&Nices. No llpeci,,1
layouts or poeiUona a', possible. All~i ajng copy must be submitted
typew,;tlen (double-spaced) &1'1(1 must lneludll 11,111 name and a dd.8SS. Copy
limited to 100 WO«Ia, madmum. Count only WOI'dS In 1.",1. AddoreM. free.

73 c.lnncM _lly ldver1isl ng clalmll and cannol be hekI resp<,>nsible for claims
.....,. by In. Idver1IMf. Uablh ty w ill be limlled to ....klng any .-:es.sary COffOlC ·

tions In t ile ned ....II.b1. InUll.

Copy must be '~¥ed In PelertlO<ougI'l by t !'le 5th of the SoeCOIld montn
preceding the cower doIte.

Uake~ payable to 73Ma~ine and send tex Ross Kenyon. A<:I\'eft lsing
~r1ment. 13 M.gazi.... 80 Pine St_. Peotertlorough NH 030158.

ROHN TOWERS_Wholesale dlrecl 10
..sers, 23'/0 103-4'/0 di scount 110m dealer
plica. All producl$ availabl e, Wrila or call
lor price list. Also. we are whol...ale ere­
Irlbutor lor Hell.x . nl enna cable. Hi lt Ra­
dio, 2503 G,E. Road, PO Box 1.c05, Bloom­
Ing ton n, e1701 .o887; l 309)·663· 2U l.
sseesa

11185 ~8 LOSSOMLAN D 8LAST,~ S..nday.
Clelober e. 19M. Wrile " BLAST:' PO Box
175, SI. Joaep/'l Ml .9OM. BNB296

CODE·PRACTIC E PROGRAMS diskelle
10' IBM PC, PClf . $1 0 pp. Andre..
ModIa!73, 5 Darby P1aca. New10Wft PA
1ll9oCO. BNB30e

H IGH·Q UALITY, Low·COST co.. rtesy
bupal , 100 youo tranemiUe< or repeal."..
Kil $14. as&embled $18 F.O.B. yaM Enter·
prtses, 8502 N.Ok~o A..... N,1esIL~.

aN'"

DeForresl, Mci nt osh. Maranl l . Ouad,
Allec, JBl, Tannoy. Maury. 11122 At..ell .
Ho.. . ton TX 77096: (7131·T28· . 343.
BNB323

WHEELING WV HAMFEST alld Compul ...
Fair. Wheeling Parlc., Sullday, J..ly 21.
Dealers mosl w.llcome. a ll ..ndef rool ,
Five-ac,e I lea ma.kel . ARRl, AM SAT.
SWOT, SMIRK booths. Park . lamlly activi.
t l... ava ilable. Admission $3.00. To re­
sen'e apace, contaCI Jay Pa.. lowlcks
KD6G1, RD 3 BO'x 238.~ing WII 26003;

f3Oo't-232-6796. or TSRAC, BO'x 2.co RD 1.
Adena OH "-3901; (614)-546--3930. BN832.

C44 SOfTWARE: Morse keyt>oarcl pro­
gram wlcolOl & sound. Also. s low-$pee<l
Morse teacher. KiOs really li ke lhis one!
Both 101 $10.00 on hlg/H'lualily disk 01

1.,P<l_ No COCl$. Glen E. Gardner, J . , PO
Box 387, Cllillieol he OM 45601 . BNB32!I

MOtlllE IGNmoN Sl'ilELDlHG. Ff'N lit••
lure. Es tes Engi"';no. 930 Marine OfiYe.
POf'I ........ WA. Il83ll2. BNB006

MIlITARY TECHNICAl MAN UALS 101 old
and obeoIete eq.. i~. 6O-page cat.1og.
13.00. Mll it . ry Technlcal M. n...1SeMce.
22tl6 Senesec A..~ Long 8Nctl CA l1081S­
ON"""

NEW HAM·SWL SOCIETY fOl ..M y of
thought & leerning. Open 10 .11. Many top.
ics. . ... . ds. If.. ad spece In periodical.
SOCiety net• ............, pertlclpallon. snack
pies & OSla welcome. Wrilers ru:lod.
SASE 101 Inlo to RCSW. 32 App'eoa le.
Bennington VT 05201. BNB197

HAM RADIO REPAIR, tube lhrough solid
Sl. 'e. Robert H. II Elect ronlce. PO Box
8363. San F,anclsco CA ~128; (408t-7~

8200. BNB219

QSLS to eeeer. Varlef y 01 sl yles, colors,
ca rd stock. W.BPO OSLs. PO D.. ..... OX,
Cordove SC 29039, BNB260

THE DX'f IlS MAGAZINE. Up-to-date, in·
fo.mative, Ir te.esling. Compiled .nd ecu­
ed by Gus Brow-n lng W4BPO. OXCC Hooor
Roll Ce.lllicata U . Send lor IrfHl umple
and S..bsc.iption Inlorm_lIon today. PO
Dra..e. OX, Co.dova SC 29039 BNB2fl1

CASH PAID for t.altl c/speed radar equip­
ment. Write or call, B,I.n R. Este.man, PO
Box 8141 . No.thl ield n, 60093; (31 2t­
251-<1901. BNB271

KENWOOD 430S owner. only! Slop SC.n­
..Ilen lhe squelch breakS. lllflscsn . lop.!

Adiustable 'esume scan delay, No modil~

cations! Ki t S25. assembled $35. JABCO.
Rl Box 386. AlexanOria IN -«iOO1. BNB2T5

WHY SEU m You can donate that .....
..anted eq.. lpmenl . get t he tax break, and
leel llke a ITlIIiIon.. Contact t he kiOs Ie.m­
ing English via amateur radio al Juniol
High 22 on Mannanan·sl.ower East Side.
WB2JKJ, Junior Higtl School 22 ARC. 111
Columbia Street. New York NY 10002.
BN8276

copy SATELUTE PHOTOGRAPHS, _ th­
e< maps. and press on our military·s ..rpI..s
facsimile recorders. Recorde.-s a.e solid­
st.te. d..al·speed, and 1..lIy aulomallc.
CSlalog avail.b1e. Atl.nt lc Sales, 3730
Naul ilus Ave.. Brooklyn NY 11224; (718t­
372-oJ./o9. BNB280

DIGITAL AutOMATIC DISPLAY S for FT·
101s. TS·~s . Collins, S..an, and all
others. Six 1/2" d ig ils in a 5" wide by
1·1/2" high and 9" deep mela l cabin'll.
Send $1.00 lor inlormal ion. Grand Sys·
l ems Dept. A, PO Box 3377, Blaine WA
96230. Canadians contact VE7lB. BNB282

U$U SUPER SAVINGS on eteeuente
pa.ts, components, supplies, and comcut­
er accessories, Free 4o-page catalog lor
SASE. Gel on o..r mailing list. BCD t ree­
lrO, PO Box 830119, Richardson TX 75083:
(214)--690-1102. BNB289

ATLAS 350XL OWNERS GROUP. Free
newslener. Selld aSL ..lth rig aln and
SASE. Know people who repai r them? I...
l ormatlon to share? a ..est ion s? Rod
NSNM. Box 2169A. Sanla fe NM 87501.
BNB291

FIND OUT ...nat alsa you can ....r on your
\l8l*al-(;o¥eraoe U.nscei_ 01 recei_.
Join • shorl* a... .adlO listening club.
COrnt>Iete Inlormation on major Norttl
American ClLlOt and sample .-slll'l le<.
$1.00. Assocl.l ion of North A..-lcan
RadiO CltJIliS., 1500 Bunbury On.... Whitt ,...
CA9ll801 . BNB310

COM MODORE " 5-~nd oxcc loQ i....
eludeS e..alom beam bead,ngs and dls·
l a~ 10 OX, plus oonlinent. counlry.
20MB 050ed0SL.d on any band. phone

01 CWo..pon COUnlry nama 00 callsign en­
Iry. Dlskelle and Inal rUCl iOf\$ $18.99 US
ppd. SOnr:Ior Soll"'a'e. PO Box .'6. Sar.
nia. Onlarlo. Canada NTT 7J2. BNB31 3

FULL.FEATURED RnYlASClllCW SOli·
..a.e packaoe 101 TRS-80 M<XleI IUl4, Wr ite
tor I'M Information pack.oe. Clifton J .
Turner W85KCO. 8319 Boeul Trace. Alex·
andrla LA 71301. BNB319

CX7 REPAIRS. Mark Mandelkern. 2315
Derby SI" Berkeley CA 94705: (.1S t­
S<l9·92Hl. BNB320

OX ADVENTURE on Monl serral . only $25OJ
..eek. Del all s; Chod Ha" ls VP2Ml, Box
.881-7 , Santa Roea CA 95.02. BNB321

SATELLITE TRACKING program ..Ilh hi·
res co lO! graphics for Ihe Commodore 64.
PIOIS anlenna pointing angles and eetei­
lIle groulld Irack, Save graphic. 10 prlnler,
di . k, or lape. $U95 ppd. on tape or disk .
O.vld E.gle. 7952 W. auarto Dr., LiUlelon
CO 80123; l303t-912-4020. BN8322

WANTE D: old tUbea, spea ker., ampli fiera,
by W...t...n Elecl rlc . RCA. Cunningham.

IMRA- Inlernational Misslon Radio Asso­
clallon.. Forty countnes. 8CO merntoeo • .
Ass ists missionaries * ilh equipmenl
loaned. weekday net. 14.280 M~ 2:00­
3:00 pm Eastern- Brottler Bernard Frey. 1
Pryer Manor Road. Larcl'lmonl NY 10538.

aN""

FREE: 100 OSls ..i th lilSl order. Samples
50c Gazebo Press. RI. 4 Box 4148, laPiata
MD 2OSt6. 8N8327

HEAT S1NK- U drill and ...... $3.00-55.00
each on most popula, sl yles. Cuslom drill·
ing 75c: and up. Send $1.00 lor pr;ces and
specs 10 Heal Tra.nsfer Re5earch, Dept ,
Hl, PO Box 6223. Tl!I'lachap; CA 93561 .

aN""

THE CODE SOlUTION 101 the Commodore
64. Le.,.n code ,hrough randomly....,t lei·
l ers and numbers. $elecl speeds l rom
5-13 wpm. Oiskelle $12.99. cassett e l ape
$11,99. Add $2.00 Shipping and halldllng,
NJ residenls add 6% sales lax. Sollware
Sol..l ions , Box 1663. [)over NJ 07801,
BNB329

ELECTRON TUBES: .ecelving. lransmil ·
ling, microwave ... a ll lypeS ava'iable.
Large Inventory means next-day Shlpmant
In meet cases, Oaily Eleclron lcs, PO Box
5029, compton CA 90224: (213t-774·\2S5,

aN"'"

PER SONALIZED HAM SHACK MEMO
PADS- cheap as paper. Free Informal lon.
Words Plus . Dept 71. 35 E. Goll Terrace.
Arlinglon HeighlslL 80005. BNB331

WANTED: radios, lubes pr.1939 for my
colleclion. How-a.d Sl one, HCR.J . Box
416. Deer Ri_MN~. BNB332

VIC 20 & C64 USERS
APowerful MSO!

Nllff you C¥I O>Io n you r ow.n "ISO' Your Olmputer M"xl In1
Illarllce !*IS OUr nlI!llu dnWII, INdIlle llInvu~' I\lo)o 6u~
,-,,, Soird ~IW'C' sottowar. w,1O'~ you ..dyour"ISO I05e<S
I IN)'oOertul maolllO••1Ifl me lr.>Sowlng re.... r""

• Reid .~ & eeere~s
• LISII CII_ry lit IImn~
• ScIn C11lK1Ory 01~
• Use< 5eledilble IlaIKt .1In
• Automabt oUt ~d ~ . eepno
• Aut~I( txnt 0lIl ~;JIu"
• ..."'.....l1f; 10 01 you. CIII
• Aut_ I( indoColloon 01 memory _
• 3 modeS· MSO. SYSOP & 00r1lCl Rm
• WO"-s . ,1lI 01 -..thoot Cllso._
•~ lor VIC 20 (8 • Il'IItII Of C64

SOIt. . .. l>KUQe II'IC:_ - .........,0f09''''" Cllsoette or
Q5SfIte iAll ""trtice able $58JS plus $1.10 pomage

(ka'baoica inIarfaces BOO S8.95t
Ph, 1lI181 1157-1550

Vid-Com
Communic:otion
3Ul halllill " 'IIIl. , ••. I.e er....ta . t:A ,nl.

PRETUNED· COMPLETELY ASSEMBLED . ONLY ONE NEAT SMALL -,....,., ~
ANTENNA !'OR U P TO 7 BANDS' EXCELLENT !'OR CONGESTED HOUSIN(i~
AREAS _ APARTMENTS _ LI(iHT. STRONG _ A L M OS T INVISIBLE!

!'OR ALL MAKES .. M ODELS O f AM ATEUR TRANSCEIVERS . TRANS ' '
MlTTERS ·GUARANTEEO FOR 2000 WATTS SSB 1000 WATTS
cw INPUT f OR NOVICE AND ALL CLASS AMATEURSt ow..~:'';>d~R I
IMPROVED DESIGN I T....... ......., NaT
COMPLETE ..10111 SOlt. RG58U.S2 ollm lee_ • • al>d NEEDED' C..,t>e ... 01
PL2 S9 . ........too'. "'. .... ,or• • 151'. 3 0 0 ... • • • • n V.,lIe.1 or an, on, . ngl •
..ae.on .n"s~s.•..".' eonn• • 'or ..ttll '0 30 ".gr SLOPE . A"• • II
_ In SOlltAln ; a , tou. 01 ;'. to ;.o..nd rod o to. lo..e . ' • No
. .....g. - mold.d. ..al ' 001 . o<fi. k reed.d l Au.ell.op . n" 10 t....
•• 100....... lrop. I·X 6~., o.. )uo. ' t>..ildir ll$ .'c.TI>e ONLY ANTENNA YOU WI LL
. ......~ t o hn" d. ..... I.... EV ER NEED FOR ALL DESIRED BANDS · WITH
a.ceM. nt .._ ",Id. ANY TRANSCEIVER _ NEW . EXCLUSIVEI
OPeo.'IO" • t'a"• •_u..o and
.....hlna'

No. l 0 e o s _ BO_-40_20·1 5·1O ·1 " . 1' -4 911 ,· ··· $-49 .9 S
No. 10405 __• -40- 20-15-10 •• • 1 10.1' 2 6 n . $-4 8 .9 5
No. 1D20S ••••_ 2 0_15_10 -----1 ..ap 13 II. ••-- $-4T.9 S

SEND rULL PRICE rOR POSTPAIO INSURED DEL. IN USA. (C.......... $10 .0 0
U". ..... _taoe • eie<lr;eI · ....t o c~ ........deo- ....... VISA • MASTER CARD - A MER. I i \

EXPRES S . eo"'. ....me.- _tid u , P H 1-308_23 6_5333 g A M · 6F' M ..nO ".r'" W . 'I' ,<
...... In 2.3 ....... ORQ£R NOWl Aa ...- _ . m••d f .... I r... 10"', _ u __ If1eI ..
........e.. 1n new _1oriI M...,e In USA. !'REE INFORMATION AVAILABLE ONLY rROM
WESTERN ELECTRONICS 0 ..... A7_ 6 Il,u.....r . N.b<..... . 6e6-47
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acliyit ies. Talk·ln On ,37/.97, Fo, mo,e in·
formalion. contact Ed Holmes W.IGW,
501 N. 18th AY'lJ\ue, Humboldt TN 3a3ot3,

The Chelsea Swap and snap will be
held on Sunday. June 2. 1965. from 8:00
am to 2:00 pm, at 1M Chelsea Fairground .
Chelsea 104 1. Adm ission is $2.50 in adyanee
and $3,00 at the door. Child,en under 12
and non-ham spouses will be admitted
f ' .... . selup begins at 5:00 am. Talk·in on
1.a,520 simple. and U7.255 (Chelaell Reo
peaterj. For more information or adYlIf\C8
l ickets. contact William Allenbemdt . 3132
Timberl ine. Jackson 1041. 9201.

CHELSEA 811
JUN 2

PRINCETON IL
J UN 2

The Starved Rock RadIO ClUb will soon­
sor a namfest on June 2. 1985, in Prince­
Ion IL. Admission i s $2 .50 in lIdyanc ,
(t>&fore May 2OI11nd S3.00 lit the dOOr. VE
eXlims will be giYe<t and no p"e-regisml'
t iOn is requ"ed. For ex"", detllits, send a
long SASE 10 Denny R Chestney KM9t..
1212 Dogwood. Bloomington IL 81701, For
comple l e hamfesl informatIon. contact
W9MKS. RFD . 1, Bo. 171. Oglesby II.
6134; f815l-M7~1• .

TERRE HAUTE IN
JUN 2

The 39th annual Wlibash Valley Arna·
teu ' Radio Hamlest will be held on Sun­
day. June 2. 1985, beg inn ing at 8:00 am. at
the Vigo Coun ty Fa i,grou nds on US . 1. ';,
mile !IoOUth of 1-70, Tene Haute IN Admis·
sion is $2.00 in adYar>ce (3 lor SS.OO) or
$3.00 at the gale. Children Unde' 12 are
f,ee. Covered Ilea·ma,ket spaces a,e $3.00
10' a 12 by 12 space. The outdoor flea mll'­
ket is free. Some tables and aC powe.- will
be ayailab le on a li rst-<:ome. fi f1lt ·aerved
basis, Food will be seIYe<I. Tal k·ln on ,251

610 !l inna Sl_. Easl S , 'KUH. NY I)OS7
Toll F,.. 1-800-"'&-1 666 TWX 11o-S<4 l.o.tt3

NY/HI/Alt/Canee. (Collactl 31 S--<437.3tS3

4 Coaxial Antenna Relays
Remotely select up to 9 antenna s

!rom your transmitter, using only one
c oaxtat c a b le enworsnentaueeo. h igh
power an d low loss

•
•

,
,

Our barons. cen ter Insulators and m­
sutators have been preterred lor 20
ye a rs by H am s . Industry, an d the armed
torc e s Prote ct against TVI and lightnin g
1 8 -200 MHz

W2AU and W2DU Baluns.-

~ W2VS Antenna Traps
Add these tra ps to your d ipole and

gel low SWR o n 2 to 6 bands . depen ­

dlOg o n how many y o u add Ante nna

wire and c ustom k it s a lso available

Send For Yours Today ~

Dont d e lay Call or wnte today . a nd

w e WIll sen d you free hteeafure whiCh
l ully descnbes our H am antenna ac­

c essory product line
Dealer inquiries also w e lc ome.

AY I' f : .wn ,EV">Ni I I ,' J. _ .. _ _ ..... c. _

••

HUMBOLDT TN
JUN 2

Free Antenna Accessories Catalog

PrTTSBURGH PA
JUN 2

COLUMBUS OH
JUN 2

The Battelle ARC will sPOflSOf the hlth
annual Ohio Hamtesl on Sunday. June 2.
1985, l rom 8:00 am 10 3:00 pm. atlhe Gan­
yard building on Iha Franklin County Fai, ·
g,oundl. COlumbus OH . Admission is
$2.00 in adYlr>ce and $3.00 at the doof. 18·
blea ... $3.00 in llC1Yance and $4.00 at the
door. Talk~n on 1<l.6.37/.97. For ""ance
1lI1e1. send an SASE to BIll w"lCn W8LLU.
3ge 8r8'O'Oort Rd.• COIumbusOH ot321• . For
more information. call Bill W8LLU at (61 . 1­
261·7053 or l(eyin WA.8OHI 1I1 161.1-766­
50313.

ayai iabie l or a 9 x 12 SASE and 33 cents
pos tage. OSL 10 : Sou thside Amateur Ra,
ere Club. PO Box . 12, Qran d YI " w 104 0
e-cso.

The 311t lIflnua' Breeze Shoot~ H..",.
lest "'ill be held on Sunday. June 2, 1985.
from 9:00 am to 5:00 pm. at tM White
Swan A m usem e nl Park . PA Route &0
l PlltlcwllY Weall. near tM Greal... Pill ..
bu'gh Inlernational Airpon, There will baa
flea rnarl<et and f.....1y ....u.......,t perIL
Shelt...ed fable8 are ayailable by adYanee
,.giltlallon. Tal k· ln on 1"6.28/.88 or
29.000. For fu rthe< Informal lon. contacl
John Cotberl K3SOL 1831 Hign llln(l A_
nue, Irwin PA 156<12; (. ' 2)-«>3-5187 eve­
nings.

The Humboldt Amatau, RadIO Club witl
SPOflSOf it . annual ham!esl on June 2.
1965. hom 8:00 lim to <4:00 pm. at BaIley
Pa,k. 22nd .IloYenue. Humbold t TN, Admis­
sion is $2,00. Features Include a flea mar·
ket , fOOd, pa,klng fo, RVs (elect,icily
p'OyiOe<l, waler close by). and euemate

OHIO WINE MONTH
JUN 1_2

The Wire less Institute of NorthefTI QIlio
(W INOI w ill commemora t" onte Wi ne
Month by operating special-eYel1t statton
KOllO on 8atu,dllY. June 1, 1985. l rom 7:00
pm 10 11:00 pm, on 3860 and 7235 kHz, lind
on Sunday, June 2, 1985. from 11:00 am to
3:00 pm. on 7235 and 1.235 kHz- The stll­
lion "'ill be Iocaled at a wiroery in Mlidison
CH. For llfl 8~ x 11 cernucate. send a Ie­
gal.• 1z8 SASE 10: K08O-WINO Weekend,
7126 And<MIr DriYe. Mentor OH «060.

GRANO RAPIDS 811
JUN 1

operated f,om Fort Number . in Charles·
town NH on June 1. 1985. f,om Hl:oo
am to !kOO pm, to marl< New Hampsh ire/
Vermont Neighbors Day. The mUlh<lp.
erator station w ill be ope,ating 25 kHz
UP from the bottom 0 1 the General por.
t ion of Ihe ao..~. and 15--meter CW lind
pt>one bands. as wel l liS 2-mete, simplex
and packet radio. For a commemoraHYe
CSl, send a bus iness-size SASE and
CSL to Rudy Adler WIGUA, Oodge Hoi·
low Road. lefTlpster NH 03605. or 10
WB1GXM. PO Box .28. Claremont NH
0370t3,

MIDLAND 811
JUN 1

HARRrs HEYDA"S
JUN 1- 2

The Southll<le AmlIleur Radio Club "'ill

operate speclel-eYenl Itation N,EWP on
June 1- 2. 198!>(H1iny'S Heydays). in honor
01 Presidenl Harry S. Truman 's 101st birll\­
day, from near the Old Truman larm home
In Gra~ MO. The station will ba on
7236 and 1"235 1~ ORM~ The limes oJ
operation "'ill ba:: June 1, 1700-2<100 lTTC;
June 2, otXll~ lTTC and 1700-2200
lTTC. A commetT1OllitiYe C8f1ificate "'ill ba

The Independent Repeater Assoc iation
of Grand Rapids will ho ld Us annual Ham­
festiYsl on June 1, 1985. f rom 8:00 am to
. :00 pm. at the Wyoming National Guard
Armory on "th Streat . west of U5-131. Ad­
m iss ion is $3.50. P,ogram s Include sal el­
Ii ta Op" ,alloo. packet ,adlo. a CW copying
contest, a shack p icture con t......t, enter,
talnmant I li ms for non·hams, arid more.
There will be a 15.000-square-foot indoor
swap araa I nd table space Ie frea fo, a ll
sail ers. Deale, set up begins at 8:00 am.
Talk·ln on .1651.765. For more Info rmation
0 ' for table r" .....IYatlons. ca ll PaU l Gardner
W08IZ6 It (616)--53&82. 1 or wri te to IRA,
562 g2nd Straet S E. By ro n Center 104 1
.9315,

The central MlCh~n Amateu, Rapellt­
eo Association will sponsor the ll1n a".
.....1 Midlllnd HlIITltesl on saturday. June
1. 1985. f,om &-00 am to 2:00 pm, at the
Midland CiyiC A,ena. M id land MI. Adm is­
aiofI is $3.00 in adYance and $4.00 at tM
door. TIDles are sa.OO lorll fUll tallie, $3.00
lor a nail table. and trunk sal"S a,e $3.00.
Setup begins lit 6.-00 am. Free parl<lng and
I'Iandicapped parl<;ng will be ayallable. VE
license e.ams will be giYf!l'l. Refreshments
will be ayailable. Talk·in on 1.7,60/.00 and
1"6.52. For adYanee tickets or more Infor·
mation. conlact Raleign L Wert W8OO1.
309 E. Gordonyille Road. Rou te 12. MId­
land 1041~ (517)-831-5591.

PECIAL EVENTS

Ust. In this CO/tImII,,. p<VOf(IMJ hetI of
~ on • -....lltIt,IIe ~sJ.. Thft If».
/owing Inform. tion Should 0. Int;I.ro.t;J In

....,., .nnou-.n""t:IPO"~. _t, rJ.,-.
time, pIM», City, .t.,., ~Ion r:hil~ (If

~ t./lnlJ, ",1k.Jn ,~ Md 'M
"."'" 01 MIom 10oonrKt lot lutttrMlr/tQtTr»­
til;n ~,._, be 'lin ''''' by

73 Maga..... Dr ".,. lint 0/ 1M _th, two

mgnIll$ prior 10 ",. monm In wtrk:h the_
r.,;:. pat». iii'" 10 EI1ttCMI on-. 73 Mag­
aMa, PiMsr.. Pu:.b;iiough NH IXUM

Prl HM NEIGH80RS DAY
JUN 1

$(leeial_t stat ion W1GUA WIll be

Th" Northem Colorado Amat" ur RadiO
Club will hold Superfast 7 on Salufllay.
June 1. 19M, at the McMillen Buil d ing.
La rimer Coun ty Falrgro unda. Loyaland
CO. Adm inlon Is $3.00. Eyenla Ir>clude a
cod" conlnl and pac ket radiO. Doors
open al 8:30 am. There will be food and
commercial " xhibitlona ayallable. Talk·ln
on 1"6.251.85 and 1<47.7951.195. For more
Informat ion. contac t Rick H ub bard
WA' OOC at~. or Gus Fox
WlEE lit (303}-3»9012.

SEASIDE OR
MAY 31-JUN 2

The Nor!h Coast Repeal., Assoc l, lIon
and I~ Oregon Tual.tin Valley ARC ....ilI
sponsor t1'Ul IIIln annu.1 Olegoll Sl.t.
Ha m Cony,nllan I'om Ma y 3 1, 11185.
lh rwgn June 2, 1985, ' 1 ttle Seuide Can­
venl ion Cen t...., se..lde OR. The COnven­
t ion hall I\0I.l1'$ will be: Fr iday. May 31­
5:00 pm to 8:00 pm; Saturday. June 1­
8:00 lim to 5:00 pm; Sunday . June 2-9:00
am to about 2:00 pm. The conyention wlll
feature commercial/dealer ..hlb its. semi·
nars, VE testing, a flea ma"'st. and a ban·
que t , For m ore Information. con tact
OTVARC, PO 6 0x 5132. Beayert on OR
97008.

LOVELAND CO
JUN 1

BLACKSBURQ VA
MAY 3O-JUN 1

Virginia PoIyleehnle '...lllu" . nd 51.,.
l!nlvenily wil. hOld • WO<l<~. Petsona l
Compulflf and S10 COrnPulfll' Interlacing
for $c;iflnlif i<: I...' . ........... AUIOl'l'lalion. on
Iolay 3O-June 1, 1985. • 1 VI'\I",j. Tech,
Blacksbu,g VA. The tlar>d«ln \lOOIkl hop,
dltected by Mr. D.vid E. La, .... a nd Or.
Paul E. Field. is s.t50.00 tor I""" da)'$.
Pa<tic ipanll will be wiring and '"' ino ;".
lerlaon. For more Inlor ma.hon, ",,,t. D.
Unda. leite!. CEC. Virginia Tec:h, Blacks­
burll VA 24061, or phone f103l.961-.4848

ST. PAUL MN
JUN 1

The NOrtfI Area Repeater AHOClet iOn
will sponsor a swapfest and expositiOn tor
amateur·radio operatora on Salurday .
June 1, 1985. al the M in _ a State Fai,·
grounds, SI. Paul MN , Admiaalon II $4.00
In llC1Yance and $5.00 at tMdoor. Exh iblll.
commerc ial deal"I, VE e.aml. and a
giant outdoor Ilea rnarl<et will be leaturad.
n-e will be free o.ernlght perl<ing for
Mlf-eontllined eampeta on May 31. Talk.Jn
on .2511l5 and .181.76. For more inf~

t ion or for Ile1Yance Ucketl. wrlte to Ama­
teu' Fair, PO Box 857. i"IopIllnl MN 553ot3;

. 'aeee-ecc.
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.85 and .52 almplex. For tickets or more In·
tormation. send.n S"SE 10 WVARA H......
fe.t, PO Box 81. Terre Haute IN 47808.

ROME NY
JUN 2

Tl>iI Aome RadIO ClUb will hoIdUa 33rd
• """,,1Ham Famity Day on Sund..y. June
2. 1965. at Becka Gr<Ml, Rome NY. There
will be _ tiling olint_t lor ~eoyor,,:

gamea. c:onIH ". the I~gest flea ~rt.et

In 11'" ..... good lOOd, and fIOue&liONl
and Klant if iC pr......tal ions. The d.y will
be climaxed with . l ine d inn..- .nd the
presentation of our MHam 01 the Y..r
"w.rel.~ For further inlormal ion, c:ontact
the Rome Radio Club, Inc., PO Box 121.
Rome NY 13440.

MAN.t.SS" $ VA
JUN 2

The Ole VI,glnl e Hems ARC. Inc., will
eponeor the elevl:tnth annual M. nassa s
H.mteSI on Sund.y, June 2. 1985, at Ihe
Prl nca WIII I. m Coun ty Fai rg round s on
Route 2306 , one-h.1t mile south of Manas·
sa, VA. Adm ission Is $ot,oo per person (un·
der 12 Iree). No advance sales. Geflef. 1
admission Is &I 6:00 em, HlO am for tau­
gate setup. Activit ies Inc lude tailgating.
Indoor commercl. ' eXhibits. breakfast .nd
lunch menus on grounds. YL program. and
ON profiCiency . warels. Talk~n on 146.31/
.91tM. n....s repeate, WA.FPM ) and
146.52 almplex, For lurther information,
con tac t "ft Whlttum W 1CRO. General
Chal.....n. 101....-H. mtest, CJO OIa Vi,·
g in;' H.ma " RC. Inc.• PO Box 1256. M.
........ V" 22110; ~1--4819

NIAGARA FAllS NY
JUN 5-4

The "ntiQue R. d iO Ctub 0 1 "merl~.

(ARCAI will hold Its annua l inl ern. tiONl
eonVllfltlon on JUf\ll5-8. 1985, in Niagara
F. lls NY. This year's convention Is spon·
sored by Ihe Nlage.. Front ie, Wl,eless " s·
soclatlon o t BuUa lo NY. Features 01 Ihe
eon. entlon w l ll ln~ l ude speakers. tou rs of
radio eoll"'c llon,. and tours o t !he NI.gara
aree, Tha hlghllghl of the conven tion will
be. larga fie. market where radio co llec·
tors wil l swap and sell part s, tubes. and
naoclated literatu re. There wil l also be.n
auction 01 radiOS .nd asaoc ialed item.,
The NI. gara F. lIs area provides many rec­
re.tlon.1 opportunities for family .........
be<1 whose interesl s do not include old
ralliOS. For Inl ormation on tile eonV{lntion
. nd on "RCA members h ip, w , it ", t o
NF'W". PO 80. 68. Central Part. Station.
BuH.1O NY 1421~.

FORT KNOX KY
JUN 1· 1

The "rmored For<:e Amal ...r Radio Na·
tionwlde Emergency Team (A F"R NET)
will hold an Eyeball fkvouao: on June 1-i,
1985. . 1 Fort Knox KY. the US Anny'a Ar·

mor Cenler. The gathering pI_ will be
tlla 8MI Western Gold Vaoull Inn In AacJ.
~Im Oust OUIslde lhe Fort). Campers un
use the Fort Knox Campground 1",llIt iM
at Camp Cart-. For lurther Inlormalion
on the Eyeball B ivo ua~, ~ontact Cal l
Qulekml'a WB4UBS, 63-41 Clovaldale
Drtvoa. COlumbia SC29209. A FAR NET ia a
group 01 radio am.t........ whO al _ ~

rlod 01 l heir liYelI M!fVftd In 01' were '1­
lached to .n armored (lar>kl uni t 0 1 tlla
'!1'I'\&d I~. Any amat...r whO h. s .....
MNed with or r.-n . ssigned to an .
l'I'IOfed un it 01 the US " ...-ned For<:e, or ill
.IIle$ il eilglble tor membe-r$hip. A tam lly
member holding an amateur license I' el;'
lI lble l or .n ..aoc iate membersh ip. For
further Intormatlon about" F"R NET or
for membershIp In l o rm a t lon . send .n
SASE 10 Harry B. Thomsen W2PJH. 3<l8
Jetterson Avl:tnue. Apt. 15. C. n.nd.lgua
NY 11424

BOWLING GREEN KY
JUN '

The Kentuck y Colonels "RC will hold
Its annual hamfest on June 6. 1985. beQill­
ning at 8:OO . m. at the Ja}'l:'ee Pavilion (Ill­
side aiel on I!llI So. Kentucky F. irgrOUndS.
oIf US 231 Nortl'!, Bowling G...... KY. M
minion is $2.00 ancllaDles.re $2.00. Out·
aide setup is l ree. Refreshmenls will be
.v.llab1e. T.lk';n on 146.851.25. For mora
in lormal ion, c:ont",t Ed Gann N.HID, oW5
ElrOd RO'd, Bowli ng Green KY . 2101;
(!i02)--84J..8911.

COEUR O'ALENE lD
JUN I

lila Kootenili "RSwill spons.or Hamlest
85 on Saturd..y. June 6. 1965, from 6:00 ,m
to 4:00 pm, " the Kooten. i COunty Fair·
ground., Coeur D' Alene 10. "dm in io n
. nd sw.p teOI"'s are Irllll. selup Is at 1;30
.m. Frllll parki ng end l ood are available ,
RVs are welcome. Eums will be lI lven.
T. lk·ln on '.6.381.98. For more Informa·
tl on. contact J im Monroe N1ESU. W. 2455
Hidden Valley Road. Rathdrym 10 63Mll:
(206}--68Hll 36.

ICE HARBOR 0"101
JUN I

The Tfl.Clty "RC will operale SIlKI.I.
.......t ".Iion W1VPA on June 6. 1965.
from 1100-2400 UTC. from tl'lll Ice H. rbOr
[Wn, the highMl liff navigable lock. In tlla
us. WTVP" will opera te on the low end 01

Ihe l 0-80-mela<Gen..-a' phone bands. For
a sllKlal OSlo send an S"SE to W1VPA,
PO 8ox13. Ri<:h land WA~.

BSA 1STH
JUN "I

lila Chicago Suburban Radio Associ.
t ion will operate lpe<;la'-t amaleur"•
ee atation N9BAT lTOfn Btooklillld Zoo in
~ation oll!lll15th aonivataary of tlla
Boy Scouts of A.merIca- lila Zoo wlll be

'-ling Scou1--o--Rama. sponllOflld by the
W..t Suburban COuno::il, with .",.. !JOOO
Scouts part i<:ipat ing on tlla beauUlul 200
"" .. o f tt>e Zoo. " mat........adio operat ion
wltl be on June 6 . nd June I , 1985. trom
1500 UTC to 2300 UTC, using the phone
frequencitos011.250 MHz . nd 14.250 101Hz.
A *4*= i, 1"Eagle" OSL cafd (see page 82)
.ymbollzi ng the hlgh..1 rank in Boy
Scouts will be ..a llsble to au at.tlon, that
reply wilh thei r OSL carel end e .10 busl·
ness·slze SASE 10 N9BAT Specl.1 Event.
PO 80~ 88. Lyons IL 60534.

C" TFI$HPEOITION U

JUN ' ·9
Tha Man itoba OX Group wil l operata

VUC"T lor Catllshpedltlon 85 on June 6
. nd June 9. 1965. In the northern part 0 1
M . nl1ob'. Ta lk- in fr eQuenc l..: phon.
1.200 ,nd U .259 MHZ; CW 1.100 .nd
14.015 loll'll. Spc lal-eYent OSL carOS wUl
be issued l rom the M. nitOll.l OX Group,
PO Box 28. Group 322. FlFl3, Winnipeg.
M.nltoba, Canada R3C 2E1.

ALEXANDRIA LA

JUN '-I
The Central Louisi.... "RC will aporlaor

• hilmlest on June 6-9. 1965. at tlla Bolton
"venue Community Cenl... 315 Bolton "v·
enue . " Iexandria LA, ..\dmission i. uee
.nd sw.p tabitos will be . v.il.ble. There
will be 'IE e~ams. Talk·ln on "1.931.33 or
148,041.6010 . For more Information. w' if e 10
CL" RC . PO Box 1112. Al en nd, l . LA
11306.

FT. OGLETHORPE GA
JUN 8·1

The JOhn Ross Amateur R.dlo Club will
hold Its annual hamfnt on June 6-9. 1985.
a l the lakeview. Fl . Ogl e t horpe HllIh
& hool. Ft. Oglethorpe G" (on Highw.y
2A. EX11141, 4 m iles 011 o t 1-151. The<e wilt
be indoor alr..cond lt loned deal er apaces
.nd Indoo r a nd o utdoor fle. ·marke t
, pec... Tab les will be ilvall.b le. Free
part.lna and food will be . vallatlle. T.lk~n

on 145.35Idown. For reMfY.tlona or more
information, contacl JRARC, PO 80x 853,
RcMIavi IIe G.A 30741; 1404}--861-6610.

WENATCHEE WA
JUN I -I

The "pple City "mal"" ~iO Club will
,ponSOl' the Centr.1 W."nlnglon Hamlest
on June 6th and 9th, 1985. at Rocky Re;><;h
Dam. 1 mi leS north 01 Wenat<:r- W" on
Highway 91. ..\dmission i. SS.OO 101' ama·
lllUf$. $1.00 lor no;n.amat....... ClliIdren
undel' 12 are fr ee. F....umping and trai leo'
spac:e with poweI' will be prO\'lded at the
~ Evenll wilt ino::tude eq uipmenl di.
p/IIys and a .wap s.hop. A banquet will be

held on Saturday at 8:30 pm al the M.
seete Temple. Ta lk· ln o n U6.01l.61 o r
1~49 simplex_ For reserval ions or more
Inl o<mlll ion. c:onlact Menon Hiatt K07YR,
1002 North Surry Road. Wenat~hee WA
seeot .

GR"NITE CITY IL
JUN 8

The Egypt ian Radio Club will hold its
annual hamfest on Sunday. June 9, 1985,
from 8:00 am 10 3:00 pm, &I Ihe Egyptian
Radio Clubhouse and grou nds. Granite
City IL (1·270 to Route 3 South, tum ,Ight
at Chain of ROCK S Ra.d and to llow the
,illns.1 Ti<:kats are $1.00 in adv.nce. Of

$2.00 ea~ h or 3 tiCkets tor ~,OO at tha
ham test . Flea·market spaces available on
a flrst..cOfTle, t lrst·served basi. with the
tlrst space Iree (appro~imatety 10 leetl.
" ddlt lonal spaces will be 15.00. There will
be • 100d stand .nd plenty o f cold soh
drinks. F,.. patklng .nd shaded rest area
w,lI be provided. Talk4n on 146.1111.16 or
146.52 simplex. For more inlo, m. llon.
please send an SASE to the Egypt ian Ra­
dio Club. PO 80. 562. Gran lta Ci ty IL.....

NEWINGTON CT
JUN I

The Newington Amal ll\l r RadiO League
will hold a ffea m.rt.et on Sunday. June 9.
1965. trom 91lO am to 2:00 pm. et Newing­
Ion High &hool. Willard AV{lnue. Route
113. Newlngl on CT. AdmissIon II $2.00, ta·
bles are $8.50 (.fte' May 31 . $10,00 I. and
ta ilgating Is 15.00 IWX permitting). Talk·in
on 146.52 simplex or Wl"WIFl 145,.5 ilnd
224 ,640. For tables. con tac t Tim Nam­
noum KM 10. 55 Spruce Street . New ing ton
ctoei n .

MELVILLE NY
JUN I

Ttle Long Island Mobile " mat ...r R.dlo
Club (U M" RC) will sponsor the Long Is­
land Hamfai' on Sunday. June 9. 1965.
from 91lO em to 4:00 pm, at tlla Elect';'
cians Hall. 41 Plnel.wn Road . Melville.
Long Island NY. ..\dmlaaion i. 1.3.00. 12.00
. ffer 1:00 pm. "4 " 6 table i, ilVilil. bIe lor

ATTENTION TI""I! IUS INCLAIR USERS

WRIGHTAPES, (S,nce 1976) Uncond"IOfl.lly guar­
anleed Mor se Code Prachee on 80 m,n. cassell"
ta""s. 8e<,jinners 2·lape set 5WPM $7 90 "lso3.4.
5. &I. 10. g.11. 12·u, u . 16-20. 22. 24·28 WPM
Spec,fy Pla,n language or Code Groups " Iso pl"n
lilng only 30-35. 35-40. 45--60. FCC type lests: s.6 ,
11 ·12.11-11. 13-U. 20-24 Call s,gns 12·15.20-24
NOS : !>-22. 13-18. 18-24 Chec k. MIC. V,sa $3.% ea
PPO lst class US" . Me• .. Can. lElsewher" ildd 52
per tape. InSlanl se-nr,ce,

PH: 511·484·9194 WRIGHT"PES
235 E. Jack son "-3.Lans,ng. " I 48906.

MULTI-BAND SLOPERS
~~.so OIP01.E~ • l"~.~!!!!_ _

o.o"__ '''''_. O<W'INN _ ,,_,........ "" '
.., m.." • • • • e'lI ·s,ONU '._"1A.'"","" "._ ._ 'w. ·Co.. .... . n. pO.." ~_,. fU ' " U6f"B~.O
'0 "'"' •••"m•• ".0'.. 1' . _ _ . E;;;-ta" '...~R--'---VO'V'0. " ."'• .c.,".,.,...."., '0.' ••".... ' 00<' .....,..
:O"NiI .~OP." .'16. eo,40. 'Q," ,... 16 ""'" I4. _, .. .>6(1,".,.... 110 " - I" ··
I .. -00, "'" 40" " " ..
) .• NO-, ••• "...". • . ,"", II(\. ..,.. "~ ,, - 1" -
• _ .. _ M • 1IO..... . " _ ....
.~ -=•.~""...".•._ ...._ . KIL*- ,._
• _ _ .,__I"' '''K. ' '_i ,......)
..... WE '.. • ..._ _

W 9 1NN "NTENN", tl ,.., .
.OX 393·5 Mr. PltOiPlCl. n 11>00:11>

"'~'~'" """""",...._-..,.._--­--_.-..... ....._--..--._.......-..-.._" ....-....
-~-P,o, _

. , 1..

CMC COM_ICATtONS.
54 79 JetPOfl Tampa, FL 3361~ . (81 3) 885-3996

-~-....._-­....,..__.-->.-_­._-- ­.,...--._.. -­._."._"...._.. ...

CONTEST PROGRAMS FOR APPLE II,II +,IIE
MAl,. CD: (»NW ox 58 ~

CUSTOllI DIS><. DEDICATEDTO EACH CONTEST
EACH DIS><. HAS I CONTEST. 5 PfIOG..· ys

_ SPE[ D 1M * a.o.sc Pl'lClClf\.tM UN[$.
* 00N1tST I.OGKEEPE~ _ fNST4>IT IllJIlECHECl<,
_STORED exec UST DOES.foUTOCOJHT~V

OF 00I.lHTNES lZONESlSECTSI - SCAOU.$ LOG
' [ 00 • PRlOff/DlSPlAYLOG * CHEOU.IST
* OSt.lAJlaS~flETlCO.I. OIl SELECTElll,

1lE0 DIS><. DRnIE. OlIO<.- et..ClCf<JfI'llNTEROPT. 5JOPl;R DIS><. PPO.
JACK L SCHUI.Tl~[

, HUnEY PfIf'iE, HUIfTIHQTOfoI. NV l 110Q

ASTION COIPORATtON
LARSEN ANTENNAS. BENCHER

S
INC.

FALCON COMMUNICATION
Radio Amateur CALLBOOK Inc.

Call For LOW Price

NeN ELECTRONICS
33 MCKllIev Ave. W. o range, NJ .07052

201-731-9506
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$10,00. or briog ~oor own lor $6.00. Table
space Is av.i1able only In advaoce from
Hank W_ W82AlW. S3~..d Streel .
Wt Hill. NY 11$n·1712; (516)48 1 .,22
nlgl'lts to 11 :30 pm EST.

MUNCIE IN

JUN'

The Munc:1e Arlla ARC will hold III an­
nUli hamlest on Sunda~. June 9. 1985.
Irom 8:00 am to 3:00 pm, at the Dellware
Count~ Falrgroonds. Munc: ie 1"1 . Adm ls­
alon la $2.00 In eevenee and $3.00 at the
door. Tab les are $5,00 each, Overnight
c: amplng will be availab le for $5.00 pel
spsca (Includea water, a lac trlclt~, and a
dump lIallon). Food aJld I r.. parking will
be available. For more Information, tick.
e ta , or Ilblea. con tac l Chl,'es Stlnl~

WB96SE. 3609 N. New Yon.. Munc:1e IN
413l).t: (311)-282-9138.

W1NRELD P ...

JUN '

The Milton Amateu' Rad io Cl ub will
hold Ita l~lh I"""al hamf""l on Sunda~.

June 9. 1985. from a-oo am 105;00 pm, rain
or ahine. at the Wintield Fir. H. II grounds,
on Route 15 (south of Lewisburg PA, 8
miles south of Ex it 31 011 011-00), Wlnlleld
PA. Admiss ion Is $3.00, and IlPOuses and
Children will be admitted free. Featurea in-­
elude a Ha. market, an auction, snd' con­
teal. T. lk·ln on 146.37/.91 and 146.0251.625.
For mo'e Infomtation, contact Jerry Wil·
lI. mson WA3SXO, 10 Old Fa,m lane. Mil·
ton PA 1~1: (711)-142-3021.

AKR ON 0 1'1
JUN 1

The Goodyear ARC will I'IoId ils 1811'1
annu.1 h..mleat on June 9, 196$. l rom
1:00 1m to 5:00 pm, al tile Wingfool Lake
Pari<. near US 224 afld SR 43. r.... m iles
ent o f Akron 01'1 . Fam i l~ admiss ion Is
$3.00 In a"".nce afld $4.00 at the gate.
Flea-market spaces are $2.00 and dealer
spaces are $5,00 (inSide sheller). Talk·ln
on ,041.64 (WA8UXp). For tiCke ts or in­
10lmatlOn. Bend an SASE to Don Rodgers
WA8SXJ , 161 5, Hawk ins Avenue. Akron
01'1 44313. or call {216j·864·3665,

WILLOW SPRINGS IL
JUN 1

The Six Meter Club of Ch;e.go will hold
Ita 2811'1 Innu.1hamfesl on Sund'~' June
I . 1985. beginning at 6:00 .m, at Santa Fe

Pari<. 9111 SlIeet and Woll Road, WillOW
$pIiogs Il tsoul l'lwesl of downtown ChI­
cago~ Admission Is $2.00 in advaoce and
$3.00 It the g... . Tibia space in It>e pavil­
ion is 120.00 par space. For tabla r......
tions. conlact John TrePina K9QYT. 51)15
W. 3111 Pl~, Cl«tro 1l 60650. Thera will
be ..I rasn,....," and plenty o f psrl<lng,
Talk" n on 146.52 (K90NAj and 146.31/.91
(K90NA/Rl. For advance tic kets. con teel
V al H.llw lg K9ZWV. 3~20 South 60tl'l
Cou rt, Cicero I l 60650.

TECHNIQUES IN HIGH ·SPEED
PHOTOGRAPH Y AND VIOEOGRAPHY

JU"I 10-14

The MasUichuaetla In stitu ta 01 Tach·
nolog~ will offer a aummer course on
" Techniques In Hlgh·Speed Photograph~

and Videogrepl'l~." on June 10..14, 1965.
Thi a photointl rumen ta lion prog.am of
complimentary leclurea and labor. tory e. ·
periencft. under the direction 01 C. E.
Miller and Or. Harold E. Edgerton. ia l or
sclentista, engi~ .nd p/'lOtogra~

who must gatl'lal dala on rapidl~ rTlO'Ilng
subjecta or _ IS l or study. • nalysls. Ind
trou lllell'lOOt ing. All sl udents will race;...
handl-()l'l experience lor two da~s In the
MIT StrObOS(:Opic llghl latl, and tile pro­
gram allows each student 10 lailor hla
work to beetnt h la b.ckground and ne""s
Quest io ns rel a ting to program con tent
should be add' eased to C. E. Miller, 4·405
MIT. Cambridge MA 02139: (611)-2'53-4629,
For registration Inlormat ion. contact the
DI'ector of the Summer Session, Et9-356
MIT, cambridge lolA 02139: (611)-:z53.2101 .

SPlYEY'S CO RNER "Ie
JUN 1$

The Cs.pe Fear Amal eu. RadiO SOC:lety
will _.ta a IoP8'elal-<Weflt station on SlIt·
urd.y. June 15. 1985. from the 11th Innu.1
National Hol lalin ' Contest in Spivey's COr·
ner NC_The 1I111on will be operating un­
der the Club C:III, W84YZF, l rom 8:o11 . m
till 5:00 pm EST, on or ne.,1235 kHz. For
a spacl.1 Ce<!lllcata, sand aSL and aso
i nfo.m. llon a nd $1.00 t o H olle r ln '
WA4LZD, PO Box 332. Ounn NC 28334

DUNELLEN NJ
JUN 15

The Ra, ltan V. lley Rad io Club will hold
Ita 1.th .nnual ham'elt on Salurda~. June
15. 11185. beginning . t 8:30 am. al COlum­
bia P. rt<. Dunell." NJ. Sellers spota .....
$5.00: no l. bIn are supplied. Lookers sre

$2.00 donation per parson. Food Ind drink
will be Ivallable I t the ralrest>menl stand,
Talk-in on lhe c:lub repeater, W2OW1R,
146.0251.625 and 146.52 simplex. Advlnca
t lckel s ma~ be purt;haMd !rom an~ club
memt>et. Further tnlonmollon ma~ be ee­
tained trom an~ c:lub member or by ceiling
Jack W21WK II (20 1}-156-2S46, or Tad
WB2TKU al (2I)l }-125-341, l rom 10:00 am
10 10:00 pm.

TWIN FAllS 10
JUN 1$

The Magic V.ll e~ Ch. pter 01 the Idaho
Soclely o f RadiO Am aleUf$ will hold a
swap meet on S.turday, J une 15, 1985,
from 9:00 am 10 5:00 pm , Indoora, at the
Moose Lodge, 835 Falla Avenue, Twi n
F. lIs 10 . Admission la frae. Swap tablea
are $2.00. Exlma wil l be given and ARRL
represent.ti...s will be present. Talk·ln on
.16/.16. For l urther In 'onmotlon, writ e to
PO Box 290/;, Twin Falls to 83303.

coee ISLAND MD
JUN U -lI

The Bowie ARC of M. ryland will opal'

ate N3GR/3 l rom ceee Isl.nd M D. where
Fessenden.nd Very sent and received in.
tellig l ble s pe ec h b~ elec l . omilgnel ic
w. ves in December, t900. OperilUOn will
s tart at 1400 UTC on June 15, 1985, and
will end at 1400 UTC on June 16, 1985,
Phone and CW operation will be In the
General aegments 01 80 through 1$, as
prop.g.tlon permits. CW: 30 kHz up Irom
the bottom and Ihe Novice port ions, C0n­
tinuous oper.tion on 1.250 MHz. Certlfi·
cite lor SASE to conllrm contact wllh
N3GR!3 during th ia annual Bowie ARC ex·
peclillon. For f urt her InlotmatlOn, conteel
Oliver B. M.rt in . J•. W838VL, 3108 Iror>­
gate lane. Bowie M D 20115.

ERLANGER KY

JUN ts-re
The "IOIt l'lllrn Kentuck~ Amat8IJ' RadIO

Club will sponsor Hamor.m. '8$ on June
t 5th and '6th. 1985. beginning at 8:00 ilm
both da~s . at Best Weste rn Vegas Con­
vent ion Centar. 1·15 to EX it 184B (Route
236), Erlanger K¥ (eight miles south of Cln.
Clnnal l 01'1 ). Admlnlon for both dil~s Is
$5.00 per person, or the entire lamil~ lo r
$8.00. Ch ildren under age 16 are free . Flea·
marl<el tables "a $5.00 e.ch lor the enlire
weekefld . TI'IIl hamfeat will be complele'~

Indoors. air condItioned. • nd free pa rl<lng
will be available. Ml jor 'o'ttI'Idor $f!lup is F...

d.~ .,...,.,Iog. June l~th. alter 8:00 pm_
Flea-marl<et setup Is . ft er 6:00 .m botl'l
Sat urda~ and Sund.~. Food will be avail­
.bIe, Talk" n on 1 ~1.861.26 or 1~1.9151.315.

For addilional infonmollOn, conlact John
A, Themes WMn. 60 L.oc:u$l A.enue, eo.­
logton KY ~10 17; (5 13l-3\l1.1~25 days and
(l106)-33H1331 .,...,.,Iogs.

SANT'" .....RI... C...
JUN 1'

The satell ite "'mat8IJ , Rad io Club will
l'Io ld its annual sWl p leat snd Sintl Maria·
St ~l e barbecue at tl'le Union Oil Pic nic
G'ounds Just south o f Sl nll Marla CA. ce­
ginning at 9:00 am, on Flther's Da~. Sun­
da~, June 16. 1965. Tlcketa lor . dults are
$1.95, children 6--12 .re $3.50, and children
under 6 are Iree. Swap spscas ,. pproxl­
matel~ 2 ' x 6 ') ..,e "Ch $3.50. A barbe­
cue will be served . t 1:011 pm. For l urther
In lormatlon, to order t ickets. or 10 ........
• awap table, please write to Satellite Am­
" a!,/f~io ClUb Swapfesl, PO Box 1153,
Santa M. ri.. CA 93ol56.

CROWN POINT IN
JUN l '

The lake Counl~ Aml leur RadiO C'uD
will sponsor Its 13th annu.' Father'S Day
Hamlest on Sunday, June 16, 1965. at the
lake Count~ Fairgroo nds lndustr lal Bu ild·
lng, Crown Point IN, which la loca ted just
Inalde the eaat gste. Gene,a l admission is
$2.50, with no adva nce sales. Fr"" peP1< ing
and tab lee will be ,vili labl" . $81 up . t 6 :011
am. Hoora are Irom 8:00 . m to 2:00 pm.
Fe. tu'es Inc:lude MARS, ARRUARES te­
blft" and comput", GemOnIllatlons. f'le.
l resI'Imentl will be I Vlitable. Overnighl
sccommodatlons iilIe clola b~. Talk~n on
the lake Counl~ ARC ,-,t8O', 141.80'124.
or .52 llimplex. For more In lotmatlOn,wrile
Gene Hunkins KC9LH. PO 80x 1909. Gary
IN '*6409. or ca lt 1312)082103210 (d ays) 01

(2191-e31·9652levenings).

GLENDlYE MT
JUN ,.

Th e LYARS 0 1 easte,n M ontana will
I'IOld Its annual Father' s D.~ picnic on
June 16, 1985, at the Nati onal Guard Ar·
mory at the fa irgrounda In Glendive MT.
Regillration la at 8:00 am and a potluck
will be held at 1:00 pm. l iCenalng exams
are l entat i~e. pend ing Interes!. camping
l'Iool<ups "e available, For more In'orma­
tion. ccotect nave Bruenl KC1"". 215 3rll
St. H.P.. Glendive MT 59330.

- - ------- - -

tim~ication
is available in
microform

Uniwersily Mic rofi lms lnle rna t iona l

300 Nor l h zeee Road 18 Bedlord Row
Dept PR Depl P .R
"'1'11'1 .... tN:tr . loll "8106 London. We1 R ~EJ

U S A England

CaGen Contest Log
FAST! Machine Language Log/Dupe

Program for C·64, 1541 disk drl'te,
optIonal prlnfer

• DuPf "''''''' ..... ""'" _ ............. _ .. ""'" '-
• ......OLOOQlooo·_.......__ • _ " •.". ' ____
..,_ ..... ' _ . ....... _ .... oao _ _

• ........... lJTOOW'l' ...." . _._ .. _ .. .-.__ .. _ ,-..,_......._'.......-_ ...._.. """ ........_...
·Coo....... _cu:x:><_...._ ...__-.....--.....__...- , .. -... ....s ...._"'_..........._..-.
Cll'oao ...... •,_ __..,-",_"_,,CAU-..___•

' _ b .-._....._----"'-_ ..._-----.-..__.....
. -.._-~ .... , .-• ..... ' 0 0 '... _ .. ..__._..- , 4CT_ ..____

W""~ SZS.oo - -
CaGen Soft_are

lOS North Piau Trail Suite 189
Vlrslnla Beach. V A 2~S2---_..._...

BEST BUY ON KENWOOD
TR·2600A $289.95
TH·21AT $184.95

Quantities lim ited, shipping elllr.
ChfICk, Cash, or C.O.D.

H.L. Heaster, Inc.
203 Buckhannon Pika

Clarksburg, W. Va. 28301
ORDERS OR INFORMATION
W. Va . t cn-Pree 1·800-352·3177
Nation Wide ToIl·Free 1·800-824·7888,

operator 885 AIIow 3-5days
Florida (904) 67J.4066 Iorretumcall.
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DOUGLAS WY
JUL 12- 14

The G,eat Plai ns Repea,er AIIl(I(: I.1I0n
ilnd the High Plains Amateur Rildlo Club
w ill jointl y sponso l t he 1985 Wyoming
Hamlest, to be held ilt ttl e Wyoming State
Fairgroonda In Do<Jg las, Wyoming. 00 July
12-",1965. lIems of Interea t Include di..
trlou/Of d isplays. Indoor Ilea rna .... t (ta­
blea available), l icense exams. seminars,

KINGSTON PI.
JUL 7

The Mu'gn ARC (K3YTl} will sponsor
the ilnn ual Wilkes·Barra Haml eSI on Sun·
day, July 1, 1985, ra;n 0.- shine, beg,nnlng
at 8.-00 am , at the l09th F, A. Armory ,
Market Street. Kln9 ston PA (ac'on Ihe
rl~e' from Wllkes·Barrel, AdmiSSion Is
S3.OO and women and chil dren under 16
a'e free. Tailgat ing spacea are S2.00
eacll. Tables and commerCial power will
be available, Setup b"1l lna . , 6:00 am.
Talk-in on 146.01/.61 and .52 simple• . Fo,
furt her information, contact the Ha mlest
Comml"ee, PO Box 1094, Wllkes·Ba" e
PA 18703: (717}-388-6863.

RAPID CITY SO
JUL 5-7

The Black Hill s ARC will ce lebrate Ils
50th annl~eraa<y by sponsoring lhe 1965
ARRL Oakota Division Convention on July
5-7,1965. at Howard Johnaon's, Exil 58 oil
1·90, Rapid City SO. Featu,es Indude • •.
hlbltS. a flea maril"' II,ee tablesl, loruma,
and alternate act l~lt leslor Ihe whole fam­
Ily. Pre-feglatrat lon and a Sll urday-nlghl
banquet I lcke' IS Sl8.00, Pre-,eglatrallon
Is 16.50 (pre-reglstrallon deadline Is June
1~ Reglst'atlon .11..- June 10 is $7..50. Ad­

dil ional banquet licket s are S12.5O. SUrl­
day bullel l ickel s ar e S8.1S IS3.7S l or
child ren 12 and under). hlk~n on .1&'.18
and .341.94. For further informal lon, tune
In ltIe SO Evening Net (38701 or call t80S}­
787·5243 or 16(5)-343-6191 . For pre-<egl..
!ration lmake che<;k,. payable 10 Blac"
Hills A RC). ..ri te to Gene F, 81.... KX'U,
113 Blaine Avenue, Rap;d Cily SO S7701.
Indicate It yO<J dealre Inl ormatlon on~
litiS Of campgroonds.

ATlANTIC GA
JUL 5-7

The Atl...., ic Radio Club, Inc.. will spon­
sor tile At l.nlic Hamfeat"'aJ/ARAL Con-­
~ e ntl on In Ihe Geo rg i a Stat. W o, ld
COngress Cente< on July 8 and 7, 1985.
Eve<ything will be Indoors lhia year , ....Ith
much ifTIpl'OYed lacil lt ....nd ac:ceat. FOf
turlhef Intormatlon, contact Bill Schmidt
KF4CQ, Secreta<y and Hamfeallv. 1OIa,, ·
man, 219 De¥onwood 0rI'Ie. AlI . nta GA...,.

CO NSU MF.fl

S ... T f: L L I T E TV

(504) 891·n lO
3324 CONSTANCE ST.
Nl::W ORI_F.ANS
LOUISIANA 10115

=~- --

~ ..frO f it \10<0•.-\e. " • •or Ie amps '0 "",. an, ,,n,,,"
moun,.... JaC;'l $239 f ..a.ue~ E-\\ con'e"i . ·" h ~

ti ~1f ..nunlN, IImlf • • " ..h. f..... & '!><-emop·..' ·.... '
mO'D<. po.,..r '0 11 ft 13ft a~' ..~n .... SuP<"" Sol......
fo< do-n -)·our,.,l fer<' : .bo • m<>lnr u~, "'''''I''
... II h tra",for_r,'~~le ,«.h, 24\''''C SI29.oo

H ,' , ~. 6 ~ -75" l',""~ I ~· r 1' "a~I' <.: L1
"~n, ~k 7~ - 100' L' '~ _ C LL
l>r.k.. LRS J1~. l::RS 2 ~O.'" Sa, .. I".. R~" (" \1 L
tn,,~n L'ST 1000 ' 0 l ST 7000 Jol ,· ..c (" 11
Ra)'d' 8f- IO" L PS-able \~.h "nl __ (' 11

FORT LA URENS
JUN &-30

The TullCO Amaleur RadIO CluCI (W6ZX)
of Tuacar.waa County OH will O(le<ate
from 1400 UTe. June 29 unt il 2200 UTe ,
June 30. from For1 Laurena Slale Memo­
rial __ 801...... OH, In conjunction wilh
The Brlgade of tl>e AtnefIcan Revolut ion 'S
~ment ot 18tlK:e<llu<y mlhtary .....
c.mpmenl. battle lactics, .nd held "...
_ FI. laur_ I. the aite of the ooly
Re¥oIullonary War for1 built In Ohio. Op­
..atiOn will be on the lOwer 25 kHz 01 tile
Gene<aI-c.... bends, 10 through 80 tnfl-­

t..... SSB and CW, and NOYIee 7.130 and
2l.l5O • 10 kHL Special commemorative
conflrmallon ....lII be laaued Send a~.

size SASE l3 IRCa for OX) and aso InfOf·
<nation 10 WllIlam K. MacNealy W08LFM,
RR.l 037, 8OI 1~.r OH 4-4612.

BRESSlER PA
JUL .

The H.rrlsbu'g RAC will spanIOl i ts arl­
nual Flrecracke< Hamleat on July ., 1965.
at t ha Bren ler Fire Company p ic n iC
ground s, ne.r Exlll 011·283 et Roule "'1:
follow the SignS to BreSSle' . Th'ee motels
and """eral reataur.nt. are loe.ted at this
exit. Admlnlon Is $3.00, with XYLa and
kidS free. There Is no charge 10.- ta llgaling.
VE exams will be g l~en. There Is park ing
for 1()()() cara. For more information or 10 '
tabla rese",atlons, contac t Oave KC3MG,
131 livingston St,eet, Swatara PA 17113:
(717)-939.4%7.

FORT LARAMI E WV
JUL ._5

The H igh Plain s ARC will opera te
K7YPT from ooסס UTC on July 4, 1985,
Inrough ooסס UTC on July 5, 1985, al hls­
lorlC Fort Laramie, Frequencies will be:
phone- 3.850, 1.250, 1•.300, 21.360. and
28.550: CW-5O kHz up from the lower
lnInd edge. For a QSL send a bus!ness­
size SASE'o K1YPT, PO eox T, Torr ington
WY 82240.

at th. Manc hester Municipal AI,port. Gerl­
eral .dmlnlon Is Sl.oo pe, person; sellers
are $!i.00. Rain date la Sund.y, June 30,
1~. sellers should bring own table or
1,lIg.te. Commercial dlSpl.yS are wei·
coma. RafrUhmant. w il l ba a~al l.bl e.

Talk·ln 00 146.52 FM. Send your pre-,egl..
trallon to 123 Woodl.wn CIrcle, Ports·
mouth NH 03801. For lu rlhe< In formation.
con lact Doug Aiken K1WPM (600)-822·
083 101 Pete Hen, l ksan WA1RCF, 123
Woodl.wn Clrel., PortllfTlOUth NH 03801;
l~1-6432.

Tl'le Y,rmOf,lth Repeilter Anoclallon
COfdially Invites you to their yurIy Cape
COd emateuHildlo and computer flea mar·
kat .nd .uclion .t Ihe M.n,cheese
School, Yarmouth lolA, on June 23. 1965.
a..tes are operI "om 9:OlI am untll 4:OO pm,
wlll'l • giant .lICIlon lrom 1:00 pm to 3..00
pm. Gener.1i1dmlnlon Is 11.110 Ith chll·
drftn under 121.-..e. Tallgate<s S2-ooper
car and $8.00 per table. There will be ex­
c.llent buya In used equipment, w1ll\
p lenly 01 refr..srnnenta, free parking, and
good t imes. Talk-ln on 147.6451.045. For
m ore Inlorm ation, con tac t Bob Baker
KQ1K. 2 High Grove Road, S. Yarmouth
lolA 026fl4.

YARMOUTH MA

JUN 23

NARF 25TH
JUN 2:2·29

The New Hampshire FM Association
will sponsor N..... Hampshire 'S Ilfgest am-­
ateur·ladlOo'electronlc Ilea market on Sal·
urd.y, June 29, 1985. beginning at9:00.m,

KINGFIELD ME
JUN 27-3lI

The YL Interna tional Sideband System's
annual convention will be held on June
27- 30,1985, al Sugarloaf/uSA, located near
Kingfield ME. Act lvilles Inc lude I lle ,egular
business meet ings, a OX forum, a tour Of
tile Rangeley lake a,e;), and a toor 01 Sug·
arloat/uSA with luoch a' the top of tbe

mounlain. Accommodations al reasona ble
rates arxl RV parking are available. For
complete details and a regist ration packet ,
pleaaa send a bus lness·slze SASE (37
cents) to PhylliS Dav;s KA1JC, PO 80x 805,
Presque ISle ME 04769.

MANCHESTER NH
JUN 29

Tile Nazar_ Amaleur RadiO Fellow.
ship (NA RF) will operate speclal........,t at.
1100 WAIHPWI6 trom June 22 to June 29,
19M, to commemorate NARFs 25th ann~

versary, dUring Ihe General Assembly o t
tile Chur<:n 0 1 lhe Nazar_ In Anaheim
CA. Frequencies will be 14.280, t ._305,
and 21 .385 during daylight fK)fJfS. There
will be some 4O-meter act;"lly. For a ape.
clal OSL card, $end an SASE to Robert
Buck WB8UCO, 5162 W. Ave., L 12, Quartz
Hili CA 93534.

plele de'ails and an Information packet,
send a buslnes..sue SASE (With 2 OL 01
postage 00 It) 10 Jan Weaver N7YL, 21%
Ent Camero A~enue, La s Vegas NV
89123: (102)-381-3331.

RF PRODUCTS
P.O. Bo..- 3J. Rocld_dg_. FL 32955, U.S.A. P05} 631 ·0775

MAGNET MOUNTS
FOf HT owners operating inside a vehicle and went­

ing increased TIR range, RF PRODUCTS has the low
cost solution.

Remove your BNC antenna from the HT and mount
on the RF PRODUCTS eNC magnet mount. Install the
magnet mount on the roof top and connect the BNC
co-ax connector.

The magnet mount (part no. 199-445) has 10 feet 01
small (5132 1 co-ax with BNC ccoectce allached.
PRICE $15.95 104.0. Of cashiers ck., 'Ii. UPS gnd. Fl.,

r . 'esidents add 5 % tax, fOf air UPS add $3.25
The RF PRODUCTS Magnet Mounts are one of the few mounts available that can be I8p8lre<l
should the l»&ll cable be damaged. The lalge surface area capacitance disc prOYldes proper
ground plane coupling for 1/4 and 518 wavelength VHF and UHF antenn.s.
MODELS AVAILABLE WITH THE FOLLOWING CONN ECTORS & CQ.AX TYPES.
ANTENNA CONNECTORS: BNC, TNC, 1118" (MOTJ, 5/16-24 STUD, 318-2. SOCKET.
OOAX CABLE: RG-122JU, RG-58AIU, minl8X.
TRANSCEIVER CONNECTORS: BNC, TNC, PL·259, type N.

FREDERICK MD
JUN 16

STEVENS POINT WI
JUN 1.

The Central Wlaconaln Radio Ama'....<$,

Ltd., will hold Us .".,.ual a..apfeatllamlly
p;enie on Ju.... 18, ,~, In Bukolt Part<.
Stephene Point WI. FNtU'" Include dea~

e<s, food, and fellOw$l'l lp. TabIn and tai~

gating areu will be available IOf $2.00. VE
U&n'I$ wIll be gl...... Talk~n on 1'*6.071.87
and .38&.965. FOf lurtlle< Information, con­
teet Jim Benak KA9ACE. 1775 Strongs A...
enue. St_ Point WI :s.uel.

KLAMATH FALLS Of!
JUN 20-2:2

The North_I OMalon of the Iolen;u<y
Amateur Radio Anoclatlon will _ t trw
flrat annual MA RA cOh_,tlon at Camp
Eaat..- Applega.t. , noa.r Klamalh Falla OR.
on June 20-22. 1~. MARA ....111 ope<ate
apeclal_nl atatlon WTUFM from 2000
UTC, June 20, to 2400 UTe. June 22, Ap­
proxlmat. f,..,q.-.cl.. will be 3.87S, 7.27!).
1• .325, 2U 25, and 28, 525 MHz on SSB
and 3.S7!). 7.1 1S, " .07S, 21.1 1S, and 28. 115
MHz on CWoFOf a epeelal commemoratlYe
QSL lIend a large SASE to MARA, cJo
Jack Jakoubek K07El. .n Deep Creek
Road, Chellalls WA~.

YlRL CONVENTION
LAS VEGAS NV

JUN :20·23

The Young Lad i" a Relay Uo.gue (YlRll
will hold Ita 10t h Inte,n allon al convent ion
on June 21).23, 19t1S, al l he Sahara Hotel,
las Vegas NV, Dalu.e accommodations
and RV pa,klng are av. llab le for ,eason ·
able ralea. PI.nned ac l lvl t les Inc lude .
lou, of Hoo~er Dam, • Lak. Mead cruise,
• deaert tour, a al.ge ehow, • Cock tai l
party, a luncheon bu lle', an ewardl b.n­
quet. a OX YLlhow, slide showa, and bUl l,
neas meet lnga, A convention station wi ll
be Opellting on 14,288 kHz and oth.r I r.,..
quenctea. Regla trallon form, can be
loond In tile moat recen t las""" 01 11«,·
monlcs. Ihe YLRL'a publication, For com--

,----.---.---eUP YOUR ERP""'--,

Tile Frederick Amateu, Radio Clu b will
hold lIS an nual hamlest on Ju~ 16, 1985,
from 8:00 am 10 4:(10 pm, at 'he F'OIOe, lck
Falrgroonds, Frederick M D. Admlaslon Is
$3.oo-YLa and chIldren a,e l r... Tabl" e
ar" S10.OO lor Ihe IIrst one and ~,OO for
each addilional l abl" . There la a $2.00
cha<ge lor lallgat lng. Setup begins a' 8:00
pm on J u~ 15. and ove<nlght MCurlty will
be proYIded. For mo<e Informal lon, writ .
J im K..unlc KA3LPC, 94 1g Highland",
ci..Walke<s~lI 1e 1010 21793.
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ATELLITES

USING THE AO·10 APOGEE PREDICTIONS
Apogee prediclians tor lhe monlh of June are provided for three secncos of lhe Un< led

Stales: Wash inglon DC at J9 N 77W, Kansas at J9N 95W. and Calilornia at 38N 122'0'0'. Times
are in UTC and apogee in l his case is mean aoomaly 128 rcurded 10 the nearest whole tl<)ur,
Use lhe charI as a guide in a,ming your antenna. then l i.....lune the azimuth and elevation
val ues 10 peak lhe salell i le's beacon sig"" l. II you require mDfe accurale ortl<tal predictions.
contaCI AMSAT at PO Box 27. Washington DC 20044.

AM SAT - OSCAR 10 APOG EE PREDICTIO NS
JUNE 1985

WASH KANSAS CAL IF
ORBI T DAY TI ME AZ EL AZ EL AZ EL_._._....._......._...._._...- . ~ ~ ~..~- - - _..-._...
1809 I 0600 108 0
181 0 I 1700 242 15
181 2 2 1700 2 35 16
18 14 3 1600 248 5 226 24
181 6 4 1500 253 I 240 14 215 32
18 18 5 1500 248 3 234 15 20 8 31
1820 6 1400 240 12 225 24 194 36
182 2 7 1300 232 20 213 31 178 38
1824 8 1300 225 2 I 20 6 30 172 35
1826 9 1200 2 14 28 19 2 34 157 33
18 28 10 1100 201 34 177 36 143 29
1830 I I 1100 194 32 17 I 33 139 24
1832 I 2 1000 179 35 156 31 128 18
1834 13 0900 164 34 143 28 I I 8 I I
1836 14 0800 150 32 13 1 22 109 4
1838 I 5 0800 145 27 128 17
18 40 16 0700 133 22 I 18 10
1842 I 7 0600 123 15 10 9 2
1844 18 0600 I 21 10
1845 18 1700 251 2
1846 19 0500 112 2
184 7 19 1700 24 6 4
1849 20 1600 238 13
18 51 21 1') 00 250 2 230 21
1853 22 1500 245 4 223 22
1855 23 1400 250 0 237 12 212 29
18 57 24 1300 243 8 22 8 21 199 34
1859 25 1300 237 10 222 21 192 32
186 1 26 1200 228 18 211 28 177 34
1863 27 11 00 218 26 198 33 162 34
1865 28 1100 2 I I 25 190 31 157 29
186 7 29 1000 199 31 176 33 144 26
1869 30 0900 185 34 162 32 132 20
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auc tion , ban que t, brea~ 'ast, and much
more! Thera will be ample RV pa'k ing with
or without fu ll hookupa (plenty o f motels).
For l ull In lormation or advanced r&fliSlra.
tion, please &end an SASE to Doug oee­
Enla nlB WA7WX a , No rt h Slar Rou te ,
Torrington WY 82240.

DUTCHESS COUNTY NY
JUl13

The Mount Beacon H. mlest will be held
on July 13. 1985. from 8:00 am to 3:00 pm,
ilIt the Arlington Senlo, Hi gh Scho of ,
Poughkeeps le/l.g,.nge . Du . che..
County, NY. Adm iPion Is $2.00 and XYU
.nd kids are fr,",. Tailg.hng I()aC8I .re
$3.00 and tables ...e $<1 ,00 (bolh include
one free ilIdmission). The ilIuctlon will t.ke
plilIC8 at 2:00 pm_ F... parking .nd food
will be .v.ilable. Talk"n on 1"6.37/.97.nd
146.52. For more information, cont.el J...
Ilus Jones W2I HY. RR. V.n• • • ilI l.ne.
Staalsburg NY 125l1O: (91..)--8ll9-.t93J. or
Steve Quigley KD2AK. St'.ub on..... PIeu­
ant Valley NY 12569:191"~.

OAK CREEK W1
JUl13

The South Milwauk.. A RC will hold ilS
annual swapl as l on s.r,lurday. July 13.
1985. from 1:OOilIm 10 .. ,00 pm. a. A..-ican
l&flion Pasl _434 . 9321 Sou l h 5he-phillrd
A venue, Oak Creak W I. Adm/I . lon II
$3.00. which Includes a " luIppy hme~ wilh
I.ee be'l8fages. Parl<lng. • picnic a,e• . hOI
and cold sandwIChes. and I.ee O'IfIrn lgnl
c am ping w ill be ilIvill i labia. TilI lk· l n on
1"6.904. For a millp ilInd m(Ne inform. hon.
wrole 10 lhe South M ilwillukee ARC. PO
80x t02. Soutn Milwaukee WI 5317N)l02.

EAU CLAIRE WI
JUl13

The Eau Cla i,e Amaleur Radio Club will
hOld lIS annual ham lesl on S.lulday, July
13, 1985. trom 8:00 am 10 ":00 pm, at lha
4-H building in Eau Cl ilIirll WI. Tlc~ets are
$2.00 in acveoce and $3.00 at door. Fretl
tables and col/lie will be aVIIII.Ple, Talk·in
on .31/.91 and .52 slmplax. For inlormal ion
or tickels. send an SASE 10 Gene lIeberg
KA9DWH , 2640 Salurn Ave" Eau Cla i'e WI
54703.

SHEBOYGAN WI
JUl 13

The Sheboygan Counly A RC will spon·
sor 1M sixth annual U keshore Swap lesl
and Bra l Fry on July 13. 1985, f,om 10:00
am 10 4:00 pm, at l he Wilson Town Hall .
sou l h 01 ShebOyg.n W I. AdmissIon Is
$2.50 in advance and $3.00 at the door.
Childran under 12 (with l amlty) are f,ee.
Tables are free. Camping Is .vailable .t
Terry And re Stillte Pa,k . Food w ill be
served. TilIik-ln on ,tl6i,06.nd .52. For m(Ne
in l ormation. con tact K R9S. e..OO H.w·
thorn Road. Sheboygan WI !)3(l81; (4t 4~

451-3366 .It.. 5:00 pm COT.

MAPLE RlooE 8C
JUl13_1..

The Maple Ridge ....maleu. RadIO Club
will spansor lhe Maple Ridge Hamfest on
July 13 ilInd 1... 1985. • t SI. P.tflck·1 Cen­
ter, 22589 121SI ....ve., M. pIe Ridge, BC. Ad­
mission for I\.IrtIs Is $5.00. for non-hams
$2.00. Food, sw.p and shop. commerc ial
d ispl.yS, bunny hunt. l.d'U· . nd chil·
dren's programs will be .v.'IilDle (close 10
shopping and swimming). c.mper splICe

(no hookupsl will b.- ilIv.ilaDlol. Talk·ln on
3.158 MHz, 148.D .1IO, .ndl46.341.904. For
more Inlormalion or pre--regiSlrallOfll2O'Il.
011 gate admission), conl.et M. pIe Ridge
ARC. 80_ 292. Maple Ridge. ec. Ca...cta
V2X 1<>2.

MARION COUNTY IN
JUl13_14

tee Indianapolis Hamlest will be held
on Ju ly 13 and 14, 1985. a t the Mal lon
County Fairgrounds. at the intersection 01
Inlerslates 7.. and 465, Marion Counly IN
The $5.00 adm ission charge ent itles you
to Ir" parl<i ng. f lea-ma rl<.et selup on Sat·
urday Is at 8:00 am , CommerCial vendor
" Iup on Saturday is al 10:00 am . The
h. mfest runs 10 5:00 pm on Saturday. On
Sund.y. gales open at 6:00 am and the
oom..-clal buildIng opens at 8..-00 am.
There will be lree camper l a.cilllie-s and
hookups .vallable on the grounds. There
.ra molels close by. Thefe will be lechn~

ca l forums. l he ....RRl State Convenllon,
and. banquet. f or m(Ne Information, con­
t.e l the Indianapol is Hillmlest. PO Box
11T76, Indianapol is IN .c6201.

SU.... ER EXTRAVAG....NZA
JUl 13-14

The P.rI<s .nd Recreation Dr!partn>llf>t
of lhe City o f Waynesboro VA and lhe
V.lley ....m.leur Rad io .... ssociat ion w ill
operale speci.l-evenl Slation KI4BR in
Ridgftiew P.rl<.. In celebralion 01 Summer
Ext,.vaganza. Hours will be from 1700
UTC on Salurday.nd Sunday, July 13.nd
' 4. 1985. .... First Ed it ion Carl illeate wllt.e·
know'-dge aso .nd receipt 01 OSL Send
.1'1 SASE to KI. 8 A, PO Box 565, W.yfMl$­
boro V.... 22980 lor further Informat ion.

BATTLE CREEK MI
JUll3-21

Tl1e Soulhern M ichigan Amateu. Rad io
SOCillly will operillle WSOFI8 du,lng lhe
Seventh World HOl·....ir 8a lloon Champl·
onshlp. July 13-21. 1985. in BaUie Oook.
Michigan• • 1 W. K. Ke llogg Reg ion al Ai. ·
port. (lpe<allon will be on pho..... in Ihe
Cllnl llr portions 01 General-class 8O---1G­
metllr bands. and CW In the Nov ice bands.
For a special OSl, send an SASE to PO
Box~ . Battle Cree k MI 49016.

lAPORTE IN
J Ul 14

The laPor le and M ich iga n City ARCs
wlil sponsor th eir summer hamfeal on
Sunday, Ju ly 14. 1965, lrom 6:00 am 102:00
pm, at l he l aPolte ccoo tv Fairgrounds.
On Slale Road 2, west of laporle IN. Ad·
mission Is $3.00. Indoor tables are avail·
able by reservation for $.401ft. Food and
parking w!ll be avai lable. For table reser­
valions or for more inlormation. write 10
PO Box 30, laPorte IN 46350.

l OUISVillE OH
JUl14

Tl'te Tusco ....RC lW6ZlQ and l he Canlon
....RC (W8A1I w ill sponsor l he 11th annual
H.II o f F. me Haml ,,,1 on July 14, 1985. at
the Nim lshil len G,ange , 6461, East on
Street. loulsvltle OH (just east 01 Canlon
on US Route 62).. Regislratlon is $2.50 In
adv.nce.nd $3.00 at the gale. Tables . 'e
for renl on rll'SefV8d basis only. Parking is
$2.00 per vehicle. The deadline l or l able
18Sef'<'.lionsls JUly 1St. Feal ures include
good lood. • la'oe Ilea. marl<et, dealers.
loruma, .nd more. Talk';n on 146.521.52
.nd 1.1.11/.12 (W8ZX). For JTIOf1! in lorma·
tion or reserv.tlona, contacl Butch leboId
WA8$HP. loon Hazemew ........_. ...."'ilInce
OH -«601: 121~1-a~.

WHEElING W'J

JUl21

The Triple Stilll"" Rad iO Amaleur Club
will I'IOId ill 71h .........1Wheeling WV Ham­
lesl and Computer Fai. on Sunday. July
21. 1985. 110m 9:00 am to " :00 pm. ilIl
~Ing Pari<. Wheeling WV. Admission
I. $3.00. Children under 12 are I ....... Deill"
fIB are_. Everylh ing Is under one

fool , and IabieS will be eveneere. Thele
wil l be 5 ac ree of lie. marl<et. free pa rl<.lng ,
and re freshments. Talk·ln on 146,3 ti.91 or
147.151.15. For fu rt her Inlormation or a
map, contact J.y Paulovlckl KD6GL RD 3
80x 238. Wlleeling WV 26003: (304~232·

6796, or TSRAC, 80x 2-40, RD 1, Aden. OH
43901 : (61.~.

MOSCOW BLOWOUT
JUl27·2t

The WlchU. Am.teu, R.d io Club Is
sponsoring. Moscow Blowout at Moscow
KS on JUly 21 .nd 28. 1965. The callsign
will Doe WlSOE- The freQUoenCI.,. will be 5
10 10 kHz l rom lhe bOttom edgIl 01 l he
Gener.l phone bands. OSl will be via
WlSOE- There will be • m inl-OXpedition to
gn.e roeryone. chance to wort< Moscow.

WEST FRIENDSHIP MD
JUl 28

The BaIl 'm(Ne RadIO ....matlW. Te!e'r>­
sian Society C8 R....TSI w ill sponsor the
Millrylillnd H.mfest .nd Cornputerlest on
Sund ay. J uly 28, 1965. al lhe Howillrd
County Fa"groundS. Roule , .... ilIl Roul ll
32. ad jacenl 10 ~10. Wesl Friends'"p MO.
The l ilICil 'hes .'e ac;<;8'8Sibie 10 lhe h.ndi·
capped ....drnission is S4oo. Tabkls . 10lIO
• w. 1I wilh ilICXeIt lo .e POWIlI" a'lI S20.oo

each, or 4 lor $75.00. Tables in l he center
01 lhe !Ioor are $10.00 each, with special
,ates lor bOOthS01 12 Or 16 lables. Tailgal ·
ing is $3.00 per space, Deale. selup will
beg in at 2:00 pm on Silturd a ~ . July 27
(overnighl seccnty will be provided). Free
VE examinations will be given and no ad­
vanced registration Is required. Refresh·
menlS will be available. Talk4n on 1"6.161
.16. 147.631.03. and l .ui.52. For l urther In­
lormation or lor table .eservatlons. con­
lact Mayer Zimrt'leffllan W3GXK. BRATS.
PO Box 5915. Ba ltimore MD 21208.

W1.... 1STH ANNIVERSARY

The wneiess Instilulll 01 Aust••Ua, the
worId's l irsl radio society . will celebrate
ils 75tn anni¥eBary during 1985. The WI....
75 ....ward will be available during lhe pe­
riod from March 1. 1985. to Oec_ 31,
1985. To qUilll ify. amateurs (and SWla)
......,., 10 contact (log) 75 membef'S of I~
WI"'- .... contact wilt be v.lid only IIfhe WI"
1nIIfTIbe('s indMdual membership number
is logged. No more lhan 30 WI" members
may be Iogoged in any one callsign area.
$end a 10(1 IIxlract 01 the 75 membef'S con-
t.eted and $2.00 (....usl1alianl to WI 15
Award Manager, Wireless Instil ute 01 u.
trill l i.. ..12 en"nswlck Street , FiU,oy 3065,
Vlctori.. Australia.
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John Edwards KI2U
PO Box 73
Middle Village NY 113 79

THE ENVELOPES, PLEASE
This yea. 11>8 Fun l Poll eel,bulI" ilS

Illth anni'<e<Nry. Fr..yel.' 01 open lfl(l ....

¥eIQpe$. enfeting dati lnlo micros. ' 1 IIy­
;ng resultS. and '1Md'''Q comment• . It's
been • GU. to uM ,,.. vemaeular. and we
I'IQptI 10 kMIP (lo;ng iI lor matly ye.,. to-flM~O"M_. we<e up. bit tnls yea•.
In 1984, 987 readet's Inl_eel lhe poll.
This year. 1023 of you mailed Of electron;'
~I'y '.ansmilled \'OU' '0l'SCH)n_ 10 Fun!
HQ . n..r. In encou<aging ~gn, aI\Owin.g
0\,1. I'tObby 'hll I'la$ • lot of logIl l left in ,I.

And . lot 0 1 Fun! . tee. ...e hope.

tte<s"s whl' you "-d 10 "1'

ELEMENT 1
BACKGROUND

1) Se~,

Al Male - 96%
B) Feml le-I"'"

A. "1"11.

II "oe:
AI 15 Of belOW'-5%
8) 16-21-6%

Cl22·39-2!t%
0l4l)..!i9 -304%
a 60 or 8bove-28%

Pili. oul the Gen,a'.
3) Licen•• class:

Al Novlce- 10%
B) Tec hnlc lan-l 1%
C) Gena 'st-27%
0) Advanced -40%
E) e" ,,-12',.

rh" poll, over Ih e Jill " , . how, , gradua l
flo w 01 " amI O.'1f /0 Ito.. higher lice n••
e /ll ss es , A I.c~ 0 1 nttwcomers 10 the
hobby?

4) Num ber 01yee' s ueeeeee:
A) 1 yea, 0' le88-4%
B) 1- 5 yea ' s - 25 %
C) B- 10 yea rs -17%
0) 11 - 2Oyea' s - 36 %
E) 21 yea ' s aod up-1B '".

OitlO,

S}Oo you haye a oe w(posH"larch 7 8) call?
A) '1'",,-58 '10
B) No-42%

rh# WA. , WB. , K. , a ..d WI a"lw'trty l ad­
in go into lit tle mDnl llla .. a lond memory_

8) How ma..y hou's a weelc do you devole
10 amal..., . adk)?

Al I).I hou.-15%
B12-5 hours - 3001 %
Cl6- 10 hou'I-32%
Oll l -20hours-IS%
El21 houf$ Of more-4 %

A boul the ...... • 11a.t yN' .

11 Which HF blind do you UM molIl?
Al 80-75 melers-1 4%
B) 40 meters-2&%
Cl2lI melet'S-27%
01 151nG'Df 10 melet'S_22%
El Don ', Q98flle HF_1 1%

Not much cllarope~, -'t_.

81 Which VHF.\JHF!)and do you uM molIl1
AJ6mel_-D%
8. 2 mel_-75%
el220 MHl - 8 %
01420 MHl and/or up_4%
El Oon', ope'.le VH FIUHF_

,,%
Nor~_

III Which mode do yOU use mosl?
Al 558_41 %
B)CW-23%
Cl FM-31 %
01 RTTY _ 4 %
ElOlhef-l%

Nor 1lfNe.

101 How much money ha.... yOU Spenl on
amll.... ' ediO within lhe pasl year? (I...
clude OSL expen:ses. m.g.uine su~fip­

l lo n l , club dues , and oth"" inclden lal
e xpenses.)

A) 0--$250-41%
B) S251-S500-38%
CI $501-$1000-15 %
Ol SI001-S2500-4%
e $2501 a nd uII-2%

A bit beller tha n lasl yea', but still ..minil­
CIrfIlol l 933.

ELEMENT 2
SOCIAL CHARACTERISTICS

1110n the whole, hams a ,e ,
AJ 100 young-7%
81 100 oId-25 %
CI JUSl the righl agoe-6Il %

~ap• .

12) 00 you wea, a pocke l-saver'?
A)Yel -4%
B) "10--96%

AnOllte , g , eel ham tredition bile. ' he
dust~ Do"., blame me tor a ll 01 those 10m
a" d dirty shirt poc~ets.

13) PoliliClllly, how woukl you deline yot,I,­

self?
A) COoservet l....- 59 %
81Mldd le -of-tha-road - 39 %
C) Libe'al-2%

Mo..dale tor ARRL Preside..t' Why " Of ?
His runnina mete wes Mr. Fun "s can·
gress women,

14) Should we gel 'id 01 the ARRL?
A) Yea -48%
B) "1 0 - 52 '10

A fie ?

15) How old we 'e you when you II'sl be­
came a ham?

A) 15 Or below-l0%
B) 16-21 - 57 %
C) 22-39_21%
0 ) 40---59- 8 %
E) 60 0' aboye-4%

No sianilic/m f cha nge lrom lasl ye-a,_

16) Shou ld Ihe FCC Inc'ease the speeds
on amale u, CW examioations?

A) Yes-19%
8) "10-81 %

Guau not.

17) 00 you OWn a home computer?
A)Yes- 61%
8) "10-39%

feCit yea" mom a nd more micrr;HJquipped
h.ms.

18111 you a nsw...ed ''yes'' to question 17,
which btand?

AJ Apple- 19 %
81 IBM-8%
Cl Radio snack-28%
01 Commodore-36%
El Olhef-9%

lIIany rasponden rs noted more tha n or-.
.:omput....

1111 00 you th ink thaI home computing Is
siphoning pewIe (inc:luding youngsters)
. w.y f,om amlt..... 'adio?

AJ Yes-64%
B) No - 36%

OIl.iOu. ty.

201 00 you lhink tee lIOIunl _ exam IYS­
lem llas inc:.eaSoed c hea ling?

A) Yes-31%
B) "10 - 89 %

Ltt. t yH', you we.. mortt pess/miS/le.

21)Do buSioese Inlere l ts des"",e!K)ffifl of
ou, Virtually aDaodoned bendS?

AIY8lI -30%
BI "10_70%

Shall we ~1It-wrap tflttm?

221 Should httm lleen_ have tt minimum
.ge requl'~I?

A) Y" _47%
B) "10_53%

A m inimum 10 requl_ t?

23) Should ham licen:ses ha..., . max imum
age ,equlremenl?

A)Y" _ll %
B) No_89%

Wha tsamalter, you can " '.~ e • p.tt?

241 St'IouId hams be subject to periodiC ,a­
t8llling?

AJY8lI-7%
81 No - 93%

0'«< ou, dud h.m band. '

ELEMENT 3
OPERATING HABITS

25) II I,.. userl _ e '"Irkt"" to da la
communQtiont only (no phone or CW op­
erltion), lWOUld you be In le Y()( 0 ' • no­
code 22l)-MHZ O!g,I.I-clus license?

A) Yes_54%
B) "10 - 406%

Wh"" compe18d to 1.., year'1 ..sport...,

011' .fl' t....,. on 1111. Quesllon Is I,bet.llz·

""26) Would you be In 1. YQl' 01 . no-code 22l)-
MHz Oig it.I-CI. as tiCket II it permil1 ed
pt\<)ne QI>f!,.tlQtl In addU ,on 10 dala l'ans­
mlelliQtl?

A) Yes - 22 %
B) No - 78 %

l1e... fOO.

27) Ha..., you a yer used a persooal com·
pUle' In conoecllon with yoor amate u,-,a·
ere ac livU les?

AIY8lI-72 %
B~ "1 0 -28%

Up 2 percent tro m lesl yttsr.

28) la It lime 10 com plele ly deregulate am­
aleu, redlo by havlog the FCC lum ever all
,espooslb il ity lor ham ope,atlon to the
amaleu, commuo lly?

A) Yes -57%
B) "10_43%

No sl~nlllcant chanf/6 lrom lasl yaa,.

29) What do yoo th ink 01 people whO view
p.y te l"vision 1" ",lc"s .....l1h MOS conve rt­
e's aod salallile d lahes lhal a 'e 001 "p­
proved by broadcas lers?

AI The y' re I kuoks-33%
B) They ',,, .....llhlO lhei, rigohts_

,,%
Happy . lewl..~,

30) Should we ae l ' Id 01, or reduce in eue.
the CW subtHlnds?

A)Ye. -e9%
B) No-3 t %

Up 8 perunt from la. t yN'. r M t,de may
ba tum lna _

31) 00 you lhlnk OX oalS h.ve I place in
h.m redio?

A) Yes- 30%
8) No - 70%

We pol __ ...tty na.ty com......1s on
th i' or-..
32) 00 you Ihink nelS in general haYS e
place in ham 'adlO?

A)Y8lI-65%
B. No-J5%

Bul no DXnets?

331 11'MI ...xl time a ham (>per"'"' I. om
space, wIlleh baod IllOUId henIle use?

AI2melet'S-12%
B. 220 Mttz_4%
Cl 450 MHz_37%
01 An _ higt>er band-I7%

E) Shouldn' t bothe/lo ope,ale -

"'%
Says. lot, doesn 't It?

34) If, while tuning across a band. you
h" a,d a oel caned " J a m me 's Interna ­
tional" In prog'ess, WOUld you:

A)Jam it- 3%
B) Ignore it-15%
C) Complain 10 lhe FCC or some

omee organlzalion - 80%
OJ Listen-22%
E) Joi n it-O%

relll' to the ARRL

35111 requIred, could you solidly copy CW
al the speed a t wtlich you were llc""lIed?

AI Y",,--62%
B) "10-38%

We beI~"" you.

36) II 'equl'ed, could you pass t,.. FCC
theory lesl lor you r license ClUB.

AlYes-67%
8) No- 33 %

Would you I~ to us? Nah.

37) Ha.. you _ pU'POSOf'f (>perated in

an amaleu, subband you weref'I 'llic:ensed
to use?

AJ Yes-4%
B) "10--96%

Accidenrally, maybe ?

381 A,e you fluenl In a ny compuler I....
guage?

AJ Yes-35%
B) No-65%

Diait ..,/< .

391 11 you a ns_ ed ')In" to q......lion 36.
which la ng uage?

A.8asic - 81 %
BI Pascal-9%
C) Assembler-4%
0) Machlne-O%
E}OIl1ef-8%

Basic wins , flanes do wn.

40) 00 yoo feel yoursell compel .... t to
w,i te a short Basic p.ogram?

A)Yes_34%
B) "10-66'10

Good lor YOll.

41) Do you leel yourself competent 10 'a­
crsee lhe 1I0ais i0 a lrao.ls lor-lype ' Ig?

A) Yes -70%
B) "10_30%

Down a bitlrom last yeB'.

42~ 00 you so lde, 10gether you, owo coax
ccoeectorev

A) Yas-97%
B} "1 0- 3%

7lten /< goodness, All is not los t,

43) Is you, anleona SySlem mou..ted on
your house 0' 00 a lo wer?

A) House - 92%
B) To we ' - 8 %

Or lIal on Ifle ground, I;~e mine wu a lta'
'he last wlnes to,m.

... Ha.... you ever designed you r own ....
lenna?

AJV88-2%
B) "10 _98%

Nor even a di~?

45) Whal do yot,I think 01contesting?
AlG,eat-8%
81 Good-26%
Cl Ol<ay- 13%
01 Don 't lik" il-2O%
e Despise 11-33%

No s!gnilica'" chttnge MHe.

46) Whal do you think 01 OXlng?
AJ G'UI- 30%
B) Good-29 %
C) Ol<ay-14%
01 Don 't like it _ 13%
El Despise it _ 14 %

No c nttTtge MHe, either,

47) Whal do you ",ink o f _lers?
AJG,eat_41 %
BIGood-9%
C) Ol<ay-33%
01 Don 't like _ _ 15%
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E) D9s plse them- 2%
NO' here,

48) Whal do you thin k 01 traWc handling?
A) Gre.I-6%
B) Good-30%
C) Ok.y-30%
0) Don'llike 11-6%
E) 08splsa 11-26%

No' here (y. ..n}.

49111 you near(! an _geney net In pro-

gress. wo uld you Immedl a lely join in and
a ile. yoor " "'lees?

A) Yes -59'/o
B) NO_41%

I ,.y, af.y . w.y until you're called fa,.

SO) Have you eve. sec.etly hoped IOf a m~

nor disa,te r to ,trike you. community just
.0 you could demonst ra te you••a d lo
8I<llIs?

B) No _ B2%
NOf eWln a IIttla ?

SELECTED COMMENTS
A/lhovgh I·m an awld CW nu f and hom9­
tile.. artia f, I ' hlnk Ihal- II " e h~ to
kHP 0<1' gre.' hobby .11.,..1Id w. ,I-we
mual .dmit (o~ Ihe door} fa 0<1, wid«>­
g.m. g.nera flon .. ' fh a no-cooe. reo

al ,lefed lic enaa' Then younge, hama
(who ha'e code) ",en 'l bad- Ius' Sl't<f-Of·
Ih9-art l-KESDO

Good show! As a profess ional ma"'ele,. ,
bel~WI in surveys, I also h~ this helps
d irecl fhe fu 'ure of our hobby l- K. GND

My high school h.m club hu wirtually d..a
slflCfl 1978. Kids would ral her sr.y ,Ite'
school 10 play games on comPUI",. tllan
srudy 10' ham licenses. - WllMP

AM HELP
W.nled: I< HIOUIlH:en t""" ec.1e lor lhe

CQ.44 Ham II totOf IndlcatOf. I ..III .1'1....,
alt 'espotl$Il1;.

a. J . W~ "'UWN... ..
Ri llton, ...-.
canada TOJ 2NO

I IIWOIJIcl lik. to obt.in • sct>emaHc and
any other Inlormatlon .bout the NatlOf\al
190comtnunlc.hons .ecei'Ier. I ..III pay .,1
copylng.nd POS'age costs.

"" IM BetMI K.... FYN
20ll Raindrop la.....

H~lIe TN 37015

1 need an instruction m.nual Of a ICI'Ml­
matlc dlagr.m for an EIcO mod<!I' 717 elec·
tronlc kel'il'. I ..ill pay the cost 01 po;slaoe
and duplicating.

Ed C.rtalla W&ZZN
fl6!i .........Id. Lorn. POfl I I
Newbury P.rk Col 11320

I .m looking lor a schematic diagram
.ndrOf manual 'Of tile Hammarlund HX·
Filly

M........... reIa Celina XE3EA
Apartado 132
Merida. Vue......

Help! I need manuals Of inlormatlon
on a NIY)' 0Sf.W-USMJ32 scope. a MIle
n299Bo\JG leleprlnter. and a Collins sse
book. Plea.. ..rile befOfe sending mat9­
rI.1. Costs refunded..

M. Crnlohl VE2FW
Bo~ 64 2

MonI...~ Quebec

Canada H3Z 2'(7

I need the in,truction manu",1 and tun.
IrIg Information lor the J,.element~
bander 10 ' 20 meter" by TELREX. t bought
It secondhand a nd all tre manual" we' e
1011. I will wery gladl y pay all COlts in.

YOlwed (copying and po. tage cha'ge.).
even ai. mail.

MIdoel &.1qU1rI H. CUOPD
PO 11.e.. .. $TOO. to-la.~

S.nt~ ChI'-

I *OU1d like to tlOrTOW Of buy a copy 01
tf'Io8 Inllrucllon manual fOf an Azden PeS­
2800 I'.~. I ..ill pay the cost 01
copying .nd POSlage.

John W. Shennan WfIKAS
5301 oema ' 11

&.k_"", C 13308

I need schematic. fOf a N. tiona l NC.
210 .eceiwe•. a H.lllc.afte., SX-140 •..­
cei...... and an HT..-I) Iransmltlet. I .. II'
glad'y pay al' COlts.

G_ R. y WD4GU...
Roule 1, 80~ 64...
Mil...... G... 30257

I'm Ioolr.ing 'Of . RnYICW Interlace lor
the TlmelliSlncl. i. 2068 Color Computer.
and .ny ctner ha......elated eoft..... .e lor
th is machine.

SCali H.rwy
N. 5011 Id.ho Rd.

Ne..mln Li ke WI< 99025

I am In urgent need 01 a schematic ci.·
c ull diag.am Of any other service InIOf·
ma t io n IOf an Intertee Sl,lpelBrain 00
computer tenninaL The m&I\lJlacll,l.ercan
no lonoer supply _ Items. PINse ad­
wise of COSIS inWlWed. Photocopie, are
Ot<. Of I can copy and return U,. original.
by insured mall.

William L Hoy
514 Pnce 51_

Chartnlon WV 25302

I-Ielpl I am In desperate need 01 tM
schematic, manua l. Of any intormahOfI on
• Browning model ON-6A oscillosynchlo­
scope (oscilloscO(lol~I ..m g'ad'y bear any
COlIt Incurred.

Rick C. Wilaon
flO4 S. Gennantown Roed

ChlI1tInooga TN 31411

Please Ilelp me locale antenna .elay
numbef 62·913 lor a 1965 Drake TR4, It',
not awailable locally Of through the tee-

''''' John $hl. h.all K5BCU
6932 Hemlock Sl.

Houston TX 77037

ATTENTION

Foreign Computer Stores/
Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of m i­
crocomputer information that
CW/Peterborough provides.

\I;~ _ to
ASCII-USAJAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAO approved digital
format STANOARD used on amateur pack.
et radio networks.
PAC/N ET board only $80.00
AssembledfTested. No ICs. 90day wa rranty
Package o f a ll IC s except 2-2716
EPROMs $80.00

PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPROM s
personalized for each purcha ser. Re­
quires only single 8·10 volt '12 am p power.
1 year gua rantee o f narowere' sc tt ­
warelAX.25 standard RS232 seri al ASCII
at any user baud rate.RS232 HOLC for 202
modem used lor AFSK or direct to RF
eq uipment for FSK.

Custom Systems Custom Programming

BILL ASHBY
_ ANDsoN...I

K2TKN-KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978

r.:Y':!'ICommunication
~Concepts Inc.
__A, _ A _ • 0 _ 00- OS&2Q '(SUl291--IU'

CALL LONG DISTANCE ON YOUR HANDHELD

Mode1335A
Kit $69.95
Wired & Tested $89.95

Our products are backed by prompt lac­
lOry service and technical assistance. To
become familiar with our other fine pr0­

ducts in the amateur radiO
market, call Of write for our
free product and small parts
catalog.

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir­
cuitry. The amplifier will operate sse or
FM and is compalible with
mo st handhe ld trans­
ceive rs, includ ing the
1R2400, TR2500, 1e-2AT,
veesu. Santee, and Ten­
Tee. Only 300 mw input will
del iver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level
is 5 watts.

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE•• SOUTH
NEW YORK. NY 10016
PHONE (2 12) 686-1520

TELEX-620430

Provide your audience with
the magazine they need and
make money at the same time.
For details on selling 80 M.i·
era, inCider, HOT CoCo and
RON contact:
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•
celebrate 25 years of 73 for Radio Amateurs

by treating yourself and a fellow ham to an un­
beatable subscription offer!

Here's how it works-When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97, you can renew your own
subscription for an unbelievably low $12.48-8
50% savings off the regular renewal rate!

You don't need special salesmanship abili­
ties. Simply show your friend 73's:

• high-quality construction projects and week·
end gadget ideas.

• articles about satellite TVI or about the grow­
ing use of microcomputers in the hamshack.

• monthly ham help features and new product
news.

• international reports.
It's that easy. 73 will sell itself. And when your ham friend enters their name and address on the

coupon or attached card, you'll get your 73 subscription renewal for half-price.
But hurry! This special offer is available for a limited time only.
So grab a ham friend, grab a pen, and come join the 73 silver anniversary super-savings celebration!

Recruit

a Friend

and Get 73 for

City State __ Zip _City Slate __ Zip _

,--- - - - - - - - - - --------- ------ - ----- - ----- - - - 1
I YES' We want to join the 73 celebration-a new paid subscription for my friend,
I • and a renewal for me at 500/. off.

I SEND ME ONE YEAR OF 73 FOR RADIO BECAUSE I GOT A FRIEND TO SUBSCRIBE
AMATEURS AT THE LOW SUBSCRIPTION TO 73, EXTEND MY SUBSCRIPTION FOR
PRICE OF $19.97. ONE YEAR FOR ONLY $12.48!

o Payment Enclosed 0 Payment Enclosed 0 MC
o VISA 0 AE 0 MC 0 VISA 0 AE 0 Bill Me

Card /I Exp. Date Card /I Exp. Date ~

Signature Signature ------------- i
Name Name j"
Address Address I

f
J ca.-& "'-'ClOS22.V7. Fcnov'1~ $3il 97.One .......<nt.us uu. _ ear- .. Meu:o s," . Foteql s..-. S22.-C8. One ....... llf'Iy. us IIn:II
I 071 us bwa Fcnov'1 ........ '*"- n:p'e. 356R6O ~ 071 us brio. Foteql ....... __~. 356R6F

L----------73{:~.'I~~~~.~~s _ PO Box 93~~~ngda le, NY':'~737 J



SMMI Products has de>e.0ged a _ ,

h lgb-lntensily fleKibie lighllng instrument.
The specill ' . 120 1 m ini alul. lamp et­
tached 10 thll end of a nearty indflstrucl l­
bill coaxial eatlle delivers II fUll 45(l.tu"""
bril l iance to ilIny arN. nol access'bIIl by
normal lighling, The Ile_ible ch..-ac len.
I lcS ol l nis speeial cable allOw any conliO"
urallon~ry 10 gal l he lighl whllla
\IOU neI:ld it.

The FIeKibie lIIumlnator™ has _ al
adaplers 10 hIllp I"" l echn lcian. An muml­
nated pick -up mllgnet easily sl ips O¥eI lhe
bul b to help roeat'" and ret rl_ nuls and
bol ls. An ed"nsion hand lalo Incraaselhe
plck-up I"ngtn and a cllp-on magnel 10
give hillnds-Ir",e ligh ting l or hard-I o-Sae
"aas are al$O availaDle.

For c o mpleta Inform ation, ccntect
SWIrII producrs. 423T TI2th Terrace North,

Clearwa ter Fl 33520.

FLEXIBLE ILLUMINATOR

the right DOS laelll ty l or your task. For eK·
ample. when you selecl l he hint " Print,"
HelpDOS gives you a menu 01 lha ways
you can prtnt using 005. You can then se­
lect Irom this menu tee help Inlormatlon
Ihal Is mOll appropnate lor your current_.

New halp IU", and menus may be
added 10 HelpDOS, II110wing il to be used
as a genflflll " ""Ip tool : ' this prCl"idn a
consist"nl way to organize and view on­
lint! doeumentatlon lor speelal programs.
procedures, and batch lileS. Any Ie_I lIIe
stored in stal'l(\ard DOS CASCIl) formal can
be added 10 H"IpOOS.

Availtlble now, HelpOOS runs on the
'Bioi PC, xr. AT. PCjr, and compatibles
runn ing PC-OOS or t.45-00S 2.0or gr&atflt.
Hardware requ irements a" at lea" one
double·sidad d lsk"lIe d' iv e and ,26K
RAM.

FOI addit ionll l 'nfo,maUon, con tac l
H",p Tachnok>gitta, PO Bo~ 508:U. Palo
Alto CA H3IXl

P. C. Electronics hilS Int ' od uced a small
l ·Watt 7Ck:m ATV transeelve•. The TC7IJ.1
aeeepts standard composite-v ideo input
Irom any source. Video- and audio-input
RCA lacks on the rea, pane l are p,ovlded
tor connection to blaek-and·whlle 0. color
cameras, comput"r" VCRs, et c. A trent­
panel switch selects video and audio In·
put lrom these jacks or I rom me llJ.p ln
con nector which is provided lor d i,ect
connecllon to many 01 the popul" colo,
camaras made lor portable VCRs.

FUII-<:olor live-action video and I-OUnd is
transmitted with ave' 1 Wall PEP on one

TC70·1 ATV TRANSCEIVER

HELP FOR DOS USERS
Help Tech nologies has announced

HelpDOS, a halp sys tem for PC-DOS and
M5-DOS, HelpDOS makes II easy to fil'l(\
oul what DOS can do and how 10 use It.
the menu ·d r lven p,ogram p,ov ldes on­
IICr,," "Ierence information al'l(\ eKam·
p ies 'or DOS commal'l(\a, apeeial keyboard
ktty$. and tlalCh subcommal'l(\s. A technl.
cal d ic tionary eKplalnt Ihe Oflen confu~

lng tenns that one ..-counters with DOS
al'l(\ personal comPll ters.

A unique " Hlnta" feature helps \IOU fll'l(\

The /cOM 10135.

clln tle produced Wllh II pe..... nd.ink plOI·
OM .

For complete in formllllon, ccetact WIlt­
reIr C«pcxa lloo, 1801~tll Streer, /Afa r-­
"", IN 47904; (31 T}742-1#28.

EW PRODUCTS

ICOM IC·735
'COM announces the 1C-735 ult r~

pacl all.fla.m.Oal'l(\ HF t,.nt(:el~ al'l(\ gen.
",al-coverage receive<. Measuring only 3.7
Inches high b)' ' .5 .nc.... w~ by'9 Inches
deep. the 1C-735 I' well ,uiled for mobile,
marine. or be_lat iOn OPeI'atlon.

The IC735 features a large LCD reedout
and conveniently located con ll'Ol' wl'lleh
allOw ,imple operation, __ .n a mobi le
environmenl . VOX cont ro ls. m ike gain,
and othel sel:lom-changed contl'Ols '"
kltClt out 01 sight behind a hatch on the
front panel 01 the 'edio, bill are Immedl·
ately accessible.

Standafd leatures Incl""', l)u ill·in FM
operation, a SOl). H;z ON hll". an &lee.
tronlc ON keyef. the HM·12 sc.annlng ml­
crcphene, 12 lunabla memOlles w i t h
li tnium memory backup, automallc SSB
selection by hand, 12-V operation, contln­
uousiy-adjustable OUIPlll PQWilf (up to 100
Wattsl, and II 100% duly cyc le.

A~ I'ne 01 accesaorln will lllto tle
available, Including lhe AT·12O aulomatlc
programmable antennll l uner and lhe P5­
S5 POW" supply. The 1C-735 I' &Ito com­
palible wil h motl of ICOM', eKI"ing line
of HF KCessorln.

FOI c om ple te delllUS, ec e tec t ICOW
America. Inc.• 2380 1161h A v" r" , ,, HE,
s.tievlJe WA ll8OOo4,

SMARTWORK PC·BOARD
DESIGN SOFTWARE
FOR THE IBM PC/AT

Wlnt"k 's sm ARTWORK software, a low·
cost tool lor e."atlng p'lnted-<:lrcuit·bo~"d

ar two 'k. is now avallabl" In a verSion
which runs on the IBM PClAT, Th" pr~

gram allow s qu ick correc tion and revl,lon
01 artwork , Increasing design p'oductl vi ty
and decreaa lng prod uet ·develo pment
time. Elementary luncl lon s are euy to
learn, While IIdvanced techniques , II0w
sophls l lc ated layouts.

Using smARTWORK. the d" S1gner can
prod uce si ngle·aldad or double·alded
pr int ed euc un b08fd s up 10 10 by 16
Inches. The layout ean be dispillyed In el .
ther eolor or black and whlla, PrototyP&"
quality 2X plots can be made on a dot-ma·
triKprinter, a l'l(\ produc tion..quallty art",ork

- -- ~-
•

• • • • • • •....' . ...., .... , ...' ,.. ..'. .. .

-
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PCboerd drieIop......1 fOlI",a,.. f rom WintM. ATV l ranscalvet f rom P. C. Electronic• .
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ThIH ,.r",.,.,. by W. Iz.

EVIEW

01 two Hlecled cryslak:onlrolled 11equen­
clea In the range Q5 10 "0 MHz. The
lil'l+<)f-.ight snow-lf". ...:jlua wl1ft a Te 7().
1 and a KLM 44G-27 anlenMo al eadI end

la 15 miles. The unil la designed 101' potIa­
bIe use, bul eilhef a 2O-Wan 01' 5O-Watt
viOeo<;ompens.a.ted rl II....., ampli fle, is
available.

The recesve cownc onve rte r uses a
MRFll66 dualilale GaAs FET In botlllhe rl
preamp and mixe' slages fo. high sensi!iv­
Ity and dynamic ,ange. Front·panel tuning
la variable O\Ie' the whole . 20-.50.MHz
!)4Ind 10< ' lICeivlng slmp~x and repeate'
m .

Wllh lhe TC70-1, lhe onty o thef Items
necenary 10 gel on ATV Ie a good 7tkm
anlenna and 10* loss c:oax. )'OIl' TV set.
and any de'ric:e with a lIandard l ·V Pi!
composll....-ldeo OUlpul commonty lound
on b1ack-and-whlleCCTV~... home­
video Colo, COlme'a, and VCRs. com·
put.,a. RTIVf¥ideo conv.'la's , e tc . A
Tachnlelan-class 01' hlghe< amateu,..adio
Ik:enae Is ,equired 10< opotI.tion and pu,.
ch.se lrom P. C. Elect ronles .

For more infann.tlon .nd a eompiete
cat.log 01 ATV equipmen t. sn tennas.
came,as, modules . and ICcesllOl'les, w,ite
0' ca ll P. C. Elec'ronlc l , 2522 Puson
La".. Arcadi. CA 91006; (818)-4. 7-4565.

KANTRONICS
PACKET COMMUNICATOR
KanlronK;$ hil.s announ<:ed lhe Kanl'oo­

lei Packet CommunlcatOl'. a new prodllC1.

fo' amateu', us ing compulers In Ihe...."
With the ARRL Idoption 01 the AX.25

protocol as the amaleu. lIandard, pack'"
'adio has become. viable fotm ofdat. ex­
ch.nge. Thouu.nds 0 1 .m."u's hilove
IIf"OWNl the new rnoc:te rell.bIe ul lng a
h. ' dwa,e and softw.re proo'iltI\ devised
by the Tucson A,ea P. cket Radio {TAPRl
group,

Kantron lcs haa daalgned • naw hard·

AEA PKT·1
PACKET RADIO CONTROLLER

E-v onca in a wIlile something comes
along In Ihls amaleu,..adio IIobby of ours
that I. just plain .... t l I im. gi... some of
)'OU felt Ih.t wiloy .bout alngle aldeband.
Fo< me II w. s lhe OSCAR IIlellllea. To

. are foomal using an inlemal mlcfOPi'O"
cauo, to h.ndle the prctccct, .nd
integ,.ted circuits lor signal proceuing.
Oata la transmitted between the Kantron­
lei "-eket Communiciloto< and. computer
using e serial RS-232 0< TTL potI. Baud
,.tea of 300. 1200. a nd 96OOa'e ....pported.
Any termlnat 0 ' commu nications sollware
p'og ram can be used to set up the com­
puter to communicate with the Pac ket
CommUnlcatOf. The ability to e XC hange
data with exis ting Packet Te,mlnal NOlie
Con trollers has been achlll'fed wllh the
Packet CommunlcatOf by using Ihe popu·
la' Tucson A'e. P.ckel Radio group soft·
w. ' e. Alrnc>lll all of lhe comman41 and
operallon procedures used by lhe TAPR
group ... used wllh lhe Packet Commun;'
ealOl. Both lhe ARRL lIandan:l AX.2!>.nd
VancotMll protocola a,e incorporated In
the unil.

An added fealu,e 01 lhe Pac ket Com­
munlellOl' la lhe . bility 10 select either
8el1 103 01' 202 lones for JOO.baud ope,.
lion. Thla will allow tt>e oper.to< 10 , witch
to the lower tone set. Imp'O\Ilng peno'·
m.nca.t alowe, speeds on the HF !)4Inds.

The unit Ie housed in all ex truded stu­
mlnum case measu,lng 1.9" x 5.9" x 8".
An external powe, s ypply and cables for
connec tion to the t ,anscel~e, .Ild cern­
pula, .'e Included. The user muat prO\llde
the R5-m .nd mlcropho'lll connectors.
The IUInl,onica Packet Communicator Is
not . v.ilabl. in killorm.

For mar. informalion, conlacl I<antrol't­
lea. 1202 E. 23rd 51., Lawrence 1<5~

CUSHCRAFT CATALOG
Culhcra" ilia released lhei, latesllul ;'

line amateur antenMo and ac:cesaory cata­
log. The 16--page. two--coIor booklel coo­
t.l na compl ele speclflca llona on
. ntenn.a In the f,equency 'anoe from 3 to
~ MHz. The,e are three new Boomer 2·
mele, .nlenn.s. a Iw~lemen t .w.meter
be.m. Cushc,altlSlgn. ls VHF mobile an-

vatYlng deg_ Iw~ excited about
'adlOl~, leIe¥Illion. meleor ICIller,
QRP opotIallotl, .nd moal «<:enlty, cam­
pul_ . Wh.1 I'WI JUII d l-.-ed com­
bines the lechnology 01 qulle a lew of
thoee apecl.lized lechnlques .

Ir a very difficu lt fOl me 10 sep.,at. my

tennas, and a Ihrough-I_ all lighlning
arreslillf. To ,ee.tve )'OU' free copy, write
c..shc,. rt Ham Calalog, PO Box 46lIO.
Manches rer NH 03106.

NEW HAMTRONICS DIGITAL
FSK DATA MODULES

With p.cket radio .nd ctner lo,ms o t
dlgltsl data com munications becom ing so
popul. r. H. m l , o nlc s· . Inc .• has a n·
nounced Iwo new moduleSlocomplement
ttlel. llne of VHF .nd UHF FM transmitt ers
and ,ecelvers. The new modules proorlOe

for dst. Inlerlace with 'adio equipment
uling the popular '.202" modem fonnal
(12C1l)'22()(1.Hz tones) . 1 dal. rstes up 10
1200 baud on ordinary NBFM chilflnetS. In
addllion 10 modul.llng.nd demcXlulallng
lhe d.ta pul,.., lhese moduf.es prO¥idt
lranltnltlillf keying .nd full handlnaking
faclillies.

The MO-202 FSK Oal. Mod ul. IOI Is •
PC-boa'd module measu,lng 1·718 ~ •
Inches. It aulomallcally keys the t' ansmil·
te, In ,esponse 10 a "request 10 send" In­
put f,om Ihe com puter. and II p'O'Ildes a
"cles ' to send" h. ndshake 2!> mlillsec·
onds I.te'• • lte' me t,snsmiUe' and ' lI­

celve, have had time 10 respond. Relative
levals of the 1200- and 22OlJ.Hz sp.ce and
marl< tones are equ.lized to compennle
for lhe EIA p,-.nphasis III the t'ansmlt·
,~.

The OE·202 FSK Oat. Demodul.lo< Is.
PCOoatd module measuring only 1·112 "
• Inches. 11 ean be used ..llh iIony FM ...
~ 0< tranacel¥el 10 detect FSK tr."•
mlsslona a"d .ulomaUc.lly p'ovlde •
" rec:ef¥oa eamar detect" hand5hake to the
eompuler wtIen marl< or sPICe tones are
present. A apecl., hequency.compensa­
tlon circulI ~Is lhe two tones coming
f,om the 'ecelve' 10 allow for maximum
wSilk,s lgnal ' eaponse.

Other leatu'e, of the lwo mod ules In,
eruee 12·V-dC powe,·aupply Input" ope'a·

enthusiasm IOf a new mode 01 communi·
cations f'om tne prccuct Ilseli. Fo ' l u·
.... Iety. both deserWI high ma-rI<s. so lhere
shouldn'l tit' any contliet.

J US I .hen you Ihought you Iln. lly
undelStood RTTY, lnexpansive compul_
came . Iong , They made it pos.$lble!Ol II­
rnc>lIl all of ..,. 10 enjoy retlable. i...x~
sIWI, and (moal impotl.nllyl quiftl teletype
communk:al lon. .... a )'OIIngsler al I'IOme I
h.d 10 lum down more Ih.n one Model 15
bec.use lhey juat m.de 100 mudl noise.

Jusl to keep I'OU 00 you, loes, ASCII
t,.nsmlsslons were Inlfod uced. • nd 011

lion with eol_ RS-m 01 TTL eomputer
Interfaces, and bu lll~n LEO lesl indlcalOfl
101' each funclion. The M().202 can switch
B••t up to 6lXl mAIor t'ansmltler keying.
Full instruction••'. inchJded 10 .llow in­
terlacing with .ny type of ,;odIO equip­
me'll.

Fo, mo,e Inlo,mallon on these . nd
ether H.mtroo lca prcducrs, such as lIans·
millers , ,ecalvara. repeats ,s. conve'ters.
and preamps, w,ite to Ham/ronics. Inc,.
65-F Maul Road. Hlllo" NV 14468-9535.

VSWR BRIDGES
Wetz CoIpor.lion and thel. American

d lal , ib uto ' . Enc omm . In c .. h.ve a,, ·
noun<:ed the Introduclion of a new series
of . atlmelf!f$ and ,",WI btI<lges. Some
models me&u,e peak and ._age POW8'.

while the mobile unill . ISO measu,e lhe
automobile's operating \'OItage.

FOI' more In tormal lotl on the new llneol
w. llmet ..... eon tacl Eneomm, Im;., 2fX}/J

A ... G Suite BOO. PlaflO TX 75014.

TRIPLETI
MODEL 4700 MULTIMETER
Pen'iI"s Tri ple tt Elec l,lca l Insl rumenl

Co,po,a tion has Introduced the ns w
Model . 700 digital mullimete,. The unit
uses a microplocesSOl conl,oller 10 p,o­
vide le.lures Sudl .S t,ue rma metering. •
logic probe• • n .ud,bl. conlinulty lest,
d8ITI display 01 'IOI11O",.nd the capabi ;'
!ty 10 lIore iIon Inpul Signal wllh a n ollsel
value. Each luncliOl'l hQ .ulomatic poIa' .
Ity swilching. O\I8rf.nge indlCilliOn, 008<.

load proteclion, and quanlitlzed leedback
AID COA-.e<slon. The meIer u$8$ a 4-112,
d!gi1 hlgtK:ontrastlCO, oper.tes on. /ItA

!)4Illeries. and has 'eceased j.cks 101' max·
imum safety.

Fo, complete del.lla. w,lle Triplett E/I!'C­
/ric.' '''s trument Corpora tion. One Trip/en
Dri.". BlUffto" OH 458 17,

yes, let's get It"eryo... stirred up about
AMTOR.s well.

A lew yea,s ago_.1amall g'oups of
.mat8U1S began . xpel1menllng with yet
.nothet way 10 I'ansmit dlgllal dat.. Bar,
rowing hea'fi ty from tano:H lnoHIased sys.­
lema. packe, radio .as born. The end
reaun is a <eal feWOIullon In amateu , ...-.
aaoa c:ommunlcat~.

Packet '-';0 donn·t really use any hoi·
oH.Ihe-presses tachnology. II does allow
maximum .""lleIt ion of the existing leeI\-

""""73cerrled an excellenl se,les 01a" lcles
abou t pa<:ket ' . d lo which began In 58p-
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AEA 'a PKT·1 Pack" Con/roll.r.

tembet 011983. I *OIt'1 relnwenl I ..,. wheel
...... but auffle<t.t to My l hat packet radio
allows the uN of rel. tively high speed

ASCII tr.nsmlaalons ....ith t'*O Imponllllt
additions:

Address ing .nd ldentllic. tlon In form..
lion .lIow Indlvldu. 1 tr.nsmlaalOlls to be
Identi fied and rou ted to the tlna l deatlna·
tlon. Second ly, • m. them. tlc i ll y-com·
puted "checklum" ensurea error·fl ee
reeepUon 01 m.nlgas. Theae t....o en­
hsncementl m.ka p. cke t r.dlo ....e ll
aulted 10 Iong-naut melnge dell'¥efy.

So wtl.t do)'OU need to try ou1 thia~
mode? First, you t/'lOuld know th.t most
ICllvlty at present la on the 2_ter band.
U. ny experlmetlta are being dOne .... Ith HF
linking and extremely high lpeed Ifan..
minion ratel on UHF, ....here band ld th Is
not as much 01 a problem. If you o n a 2·
meter FM rig. you . re part 01 the ....ay,....

In order to p1 0peny Ieee"", ancl transmil
packeot, you need a terminal node controllef,
Of TNC. Thal'l where the Pl(f·l~ In.

FI.... IIy. you need lIOfTI8 kind 01 ASCII
larm'n.1. U ec h. n lca l m.chlnel, eree­
tronic Wdumb" tennlnals, or I personlll
camptlter ar. III UMble. II yOll Ire so In­
clined, you can _n use the VAX I yatem
It wOOl. That ....Ould look Intereltlng on a
QSLcard!

The TNC I' a computer In Itsel '. T....o mi­
cf09<QCeuor, .... Included. One formats
the packetl, and ll>e other one " k'" care
of all the timing.

Tha PKT·l I' alectlieiJlly a TAPA. TI,II;.
IOn Arna ttH.If PloCket Radio, packet bo;Ircl.

Under speellilileen$a, AEA "lNInulactur·
Ing tl>e pac ket controller lully ,asembled
and tested and ....Ith a lew addltlona' betts
and wh iatlel thrown In to boot.

TAPR sell l both bare bosrds and klla.
The PKT·l la .Imed . t the amateur ....ho Is
not necessarily adept I t ....oOllng on micro­
alectronics but Itlll ..anlS 10 IoIn.n.

As with all AEA products, the crall ..
rnanthlp onll>e PKT·l Is aupertl. I ........,."
leel l ike I'm looking at something th.t h..S
beetI buill tor lhe space PfOlIr..m when I
look alt!leir bwIrda.

Oper..Uonally, the PK T,' " prelty
atrllghllorw.rd. fncluded II a 100. ·page
tnstructlun m. nua l. If you ....ant to learn
e¥tln more, the techn ical manu.1 Is avalt·
.bll lor ..n addltlon.1 charge.

Satup ia. breezl. T....lv..-olt regulated
de I'~. Thal'l one 01 the AEA en-­
hancementa. Tha PKT·1 la ready tor rna­
b41e1port~ packat oper.. tion, t..,. TAPA
board Is not

YOIl'1I need a connec tor to INIICh ei ther
tha microphone con".,..tor on your radio
and tne sPflaker I.ck, or one that m atches
your .ccessory p lug on the rear o f your
radio.

Your terminal or computer mual have a
genuine RS--23.2 connection .v.lI.bl•. II
you are a Commodore owner Ilk. myself ,
lfll. ..Ill mean l he construction or ptlr·
cllue 01 an interlace to bl1ng t"" c0m­
modore TTL I.vala into lina .... ith I h.
RS--23.2 Itandf,rd. InciOentaily. numerous
otticl., Commodore ''VIC'' flS.23.2 ad.pt·
• ra h• • e been cloaed out recenlly l o r
Sf 0.00 Or so. The merch.ndll.ra don't
leem to kno .... th.t the adapter works just
dandy on a eM!

Once you are set .... Ith flS.232 levels,
you'll oeed a cable .... Ith INlIe 0 8-25 c0n­

nectors on INCh and. Such~ are ex·
panaIYe when ptlrcl'lased ~-made. I
built mine using ....Ire from some serap
ta"phone mulli-line Cable. It took aboul
.n hour, but I ..'led about $25.00 and got
tl>e c.ble the length I wantad II.

Finally. i t you .re u,ing a personal com­
puter. yoo will need a term inal emulation
program. The aama program you uae for
r&gula r modem communic.Uon, ....lIt do
qulle nicely,

With evary thlng connectec. you are
ready to go. Tha I>I(T·1 is very ~tile

.nd wlll lldapt to almost .ny oper.tlng ....
¥if'Olomefit. When Ilrst tryi ng t..,. unit. you
aalec:t tile bull1-ln ready-only fTllHTlOfY. A
II8l at del.ult parameters la stOl'ed llare.
There Is &\len an Mauto speed" rOllt lne pro­
grammed that allows the PKT·l to adluat
to the termtner'e apeed. All you h.ve to do
la aend a lew "· " ene rectere.

Once yoo .ra In communication ....Il h
t l>e PKT-1, you can adjuat the terminal set­
tlnga and olt'loer values to sult)'OUr at.tlon
and needs. Soomtthlng ~ 10 most 01
Ul, a nomol.llle random acces, memory
(NOVRAM). a llow. you to ator. two lI8la at
parameters at your own ehOO<Ilng. wr...t
m.kes the NOVRAM unique la that It r&­

quires no power backup.
Guell what? You get to leam a new set

0 ' commands! The program In the PKT·l
I' so "soft" It ....111 .lIow you . 11 k inds 01
control OYer Ihlngs. To acee.. or check
these it ems, you must input the proper
mnemonic wh ile In command mode. lI'a
really not a l hald as II sounds. 8T, lor ex·
ample. Is boaacon I.xt, 8 alone III beacon
(liming). 0 means dlsconnecl. C mnns
connect, and so on.

Llke any ne.... language. it will taka some
l ime to learn. I allure you It will take a lot
leas time tnen learning any o ther ecm­
put er I. ng uag., though!

At thll point, I w. , ready 10 Ilr••way.
Through some caau.1 monitoring. I knew
that Ioc.I p.leket ac tivity in my .rN took
place on ' 47.556 101Hz. In INIny .rass of
tna country,~, activity la centered
around US 101Hz, plus.nd mlnu' , b4t.

I alSO happerM<l to know the call signa
'or .........1 01 tna packet st.tion. In my
area. Throw ing caution t o the w ind. I
typed: C WA9KRL My r.dio apr.ng to IIl e,
lights Ilashed, • burst of pack et sound
c.me ou t 01 my apeaker. and the .creen
fluhed; · ··COnnected 10 WA9KRt···. So
l ar, 10 good.

Unlortunately. that 's about aa lar u I
gal until later In lhe day when --,one
tur-nad at thelr nga and saw KgEI all 0¥8f

t!leir acreena.
Se¥er.'option•••••vailable In I ..,. PKT·

1 to allow fOl' aelectlve monitoring. You
c.n choose to h.v••11 transm i. slons dls­
pl .yed, beacon messalles only, or trans·
mlnlona from a l pac lfic group o f sta·
I io n l , Even w ith ao much ver. al il ity
avall.bl., it seema most station. In my
SIN enjOy the wp.arfy line" aspects at
moni toring all tranamilSions.

With soma a..lst.nc., I learn.d 01
other stationa act..... In my SIN and a
wlde-aorea packet repeater about 80 miles
' rom me th.t pro¥ldaa CO¥8raoe O¥ar a
good pori Io n 01 cen tra l IIl1nola. Th at 'a
when things sl . rted ~ltlng Inhtreatl ng.

When connected to some atat lons, I
1000nd that both the raceMng st. t iOn and I
....ere h.vlng dl tllcu lty rec.iving correct

pacl<ata. With algnalll a-- 89. it d ldn·t -..
that !he path wu . contributing lactOf.

I noticed when monitoring my own aig­
naI on another radio th.t tl>e l irst ponion
01 my Iransmlaalon aaamed cllPl)SCl o tt.
Back to t..,. INInu• • and I discovered tnat
I could set the .mount 01 delay before I
began aclua l Iranamlss ions. Prob lem
num bel one had been solved.

The second prob lem ....as • bit more In­
sldloua. When connected to certain ata·
tlon., 01' ....hen r&peatlng thrOllgh these
...... station" 8¥er)'lhlng seemed to ....ork
waif. Other st.tion., Ilow_, dldn'l teem
10 work wall . t all. I could r&peIit throo.>gh
_ of t l>e ~good" ...t iona.~. and
8¥er)'lhlng was tine. lllnally came to w ..
pact my Iransmlt 101'18$.

I musl explain that thll particul.r Pt<T-l
has been jostled about a b ll. II tlved l or a
while at the famou s W2NSO ham I hack,
Aft er pry ing KW10 ·. fi ngers off of II long
. nough to g. t It In the m. il, it w. s trvcked
across the country to me_ II .m¥ed while
_ ....er. en;oy;ng • balmy - 2Q.dagrM day
..... In centla. IlIlno1a.

All 01 this allowed me to check OIlt the
dlagnoatlc and Idluatment part 01 the
PKT·1 program. Talk about spac~. I
...... led step by step through the ".,...s­
a.ry .djustments to bring my tonaa righ t
b.ck on the money , All It took was. am all
scr_ drlver. A bobby pin probab ly wou ld
h• •e worked In. pinch.

W ith the adj ustm ent m ade and t he
clock reading 2:00 am.I keyed up. path 10
a packet "'SO about 85 miles asst 01me.
Pretty Impressive, all? Get th is: My pa th
...... SO milas north.ast. 30 mita, due
north• • nd 110 miles soutlHOut..,.sst! I
lr8¥aled almost t....ice the actual dlatanc.
to get t he,e w it h Iwo rel ays...and It
worked, ..error hee.

To give another practical example, my
folka live about 180 m llea to the north. ast
of me. Uaing three or four relay. (depend­
Ing on band conditions). I can connec l to
a fal low ju,t t ....O miles l rom them. It Sure
bNts tha lNIil.

NcKhlng specIal Is required to tum you.
PKT·1 Into . dlgi lal _ter_ln l.et unless
you tall II otharwlN, ........,. TNC la alSO •
dlgIPflatllf". YOIlr at.tlon aimply atores the
recel¥ed data In memory and then relran..
mit. It Intacl to the addressee.

Something that had eacaped me In all
of l he IIteratur••bout packet r.d lo Is th.t
.11 klnda o. spacl.1 'e. tu res can be Imple­
mented ....i th very little trOUbla. I IT>IIn­

fionaod.n U SO NrI.... The Pt<T-1 doesn't
care what kind of larmlnal program il Is
connected to, so you can easily adapt a
butlel irHloard program for usa on packel.

Somewhat leas ambitiOlls, bul .Iong
tha lime linea, a.e packet answering mao
c hi nes. They aren·t bulletin bo.rds o r
Mooa In the usual aense. All you c.n do Is
alora a message {or. program l or that
matler) l or the Ow""" at the station.

There la even a " transparenl " mode
wtl lch allows f llea 10 be translerred ....Ilh-­
ou1 rnpecI to thai. particular conllgur.
lion. Th l ' is trua binary tran. '.r .nd
makes sending comptlter progr.ma from
one machine to .notllarquite e.sy.

With thla In mind , .11 kinds 0 ' connec·
tlons could be made. You are limited only
by y(lur Imagination and FCC r&gulatlona.

The only taurt I h.ve l ound In the packet
I yatem In¥Ol¥ea disconnecting. On sev'
er.1 occasiona I ha... been connected to a
remot. station .nd exparienca(l a band
fade. No number 0' retrys would get the
disconnect order through. II the Itatlon I.
unaltend.d, this le."es fh.t termln.1
"buay" until the owner manu.lly discon­
n.elllt. or unlll the connecting station r&­

ealabllshes contac t and t hen etecce­
nec te. A sim ple watchdog timer could
cu re thla problem . Keep In mind th.t the
"hung-up" atallon II not tranamllllng or
otharwlse caualng .ny problems. It la lim­
ply maOled buay .nd i, unavailable 10
other uaera.

There a,e some IImlt.tlons in t..,. bum·
In modem itself. The TAPR-deslgned unit
comas equipped ", Ith an Xf'l.2206 and XR­
2211 chip set 10 generale and demOdulale
the FSK tonea. The receive Chip work,
well when the slgnal'lo-noise ratio la rela·
lively h igh . II startlto auttel probleml as
the rsuc decreasel.

Impro'l8rllenll to the operalion 01 lhoe
Cfllp .re accomplished by l i lterlng tl>e In­
ptlt. Tha PKT-' allow' lor tee CrItical com-­
poroenll in thil lill.. 10 be mountad on a
alandard DIP heacJer, $(I .xperimentation
can be done eaaHy. This also allow. for
oper.llon at shill. o ll>er than 1000 HZ. I
1000nd thst a bit 01 tim. spent in limply &d­
lusti ng the audio I..,el to l ha PKT·l re­
sulted In a quite noticeab le lmprcvement
In reception, Others .... lth TA PR·t y pe
boarda r.port th. t le¥tll . djustm. nt la .1lK!
Critical .nd ...1iaS ....Idely depending on
the radio used. Provi.iona are .Iso av••l-­

able tor lIsing lIIl eIternal modem. In lilly
case. tl>e limit.tions are not pecull.r to
tl>e PKT·1. but rather are I",-ent in the in­
tegrated Ci<eult being used_

I told you I'd gat camed . ....ay. The PKT·'
i' auparb. Packet .adlo II one o f .maleur
redia 's most promISing frontiers. T..,. com­
bina tion 01 the t....o II t.rriflc l un. Cong ralu·
latlonl. AEA. fOf making the tech notogy
.....lIab1e In prepKl<agad form K~ 10
TAPA for all at their hard....."... in dealgnlng

ttla Iloan:I and bl1nglng this new commurol­
calionlll mode to the amateurcommunlly.

FOI' mcHll Inlormation about the PKT·l,
contac t AEA. PO SoI C2160. Lynnwood
WA~ (206,17S--737J.

KENWOOD TR·2600A
Thoenl'a .n old II<Jage which as.,." 1I....t

"good things come In small packages,"
and In the lland--hald transe""'" INIfkel it
Is very true. Just look .t ....hat·s .v.i1.bIe'
Thare .re riga wh ic h li t in your 'hlrt
poc ket, riga which tuture both aldeband
and FM operallon. and comp.ct rllli
....hlch have lust about every 'eal ure you
will l ind on a base or mobile trenacel""r.

Look . t t lle Kenwood TR·26OOA. for ex·
.mple. Th is mlcroprocessor-contrOlled
hand-held has some Interealing features
and capabilitlea. FOI' Inatance. not only

does this 12 1lOUnd IIg transmit and ....
caoI¥e tllrough the entire _er rangs.
but II also ....111 lransmlt abo¥e .nd below
to CO¥8r both MARS . nd CAP Irequencles.
II ....111 transmit I rom '.2 101Hz to 148.995
101Hz. Furt her, you c.n prog ram thll h. nd·
held to CO""r the apllls nonnally used by
MARS or CAP and u... any odd·apllt re­
Pflst. ra. using Memory O.
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H.... you ,ec.nlly purchase<! • n.w p/oducl tllat has been r....l.....ed in 731
II you 1'1..... w. lt. a nd 1.11 us what you IlIlnk a bout It. 73 will publlsll YOUI com­
menlaso you can sh.r. lhem wllh 0111.. lI.ml , as p.rl 01our conllnuing . ffort to
bring you the besl ln I\8W producl InlOlmalion and r....lews. Send)'Oll. though tl
10 Revlew Edilor.13 M. gallne, Paterborough NH 030t58.

WHAT DO YOU THINK?

• • IYlteml, although th.y m.y no t be high
.noughlo work some .epeat",. in 11,,,.110­
c.lionl. For IhO!Ht repe,alers, a Im.1I .m­
plln.., uslno the TR-26OOA . s the ucll..,
aIIould work quit. nicely.

For thOM opalatOl"$ needino lonol ee­
CMI. tile TR-26OOA I' ready 10 KeePI •
tana module, .1I1'1ouog1'1~ will 1'1.... 10 or·
der 11 u ... option .nd install it. The lone
awllch ll included on the lop of IIIe hancS­
held. Thi, II un like IIIe 02.&.T. whk:flllas
tileI~ bu ilt in. ttowe¥er, sinee _I ...
j)iN1_ 111 11 are 0(IeI'I access, the lone op.
lion remaina lual tlIat, an oplion.

Looldno at 1M sPe<:illc.allons Illlhe Tf'I.
2'8tX1o\, you will lind it is quile • <:apable
unil. II only requires 8.4 V CIC lor operation.
.lthough II wlll accepl 9 "fOIlS lrom man­
g'nese or .Ikaline ballerie'B, whlcll II a
nice bacllup I..ture. Memory II ret.ined
with. lithium ballery. whk:h aIIould be
good lor live y...re,

In operalion, 11'1. TR-2600 usel .boul 35
mA with 00 Input s ignal. II will pull as
much as 800 m A In IIlgll·POw.r Iranlmll
• nd as much as I,()Q mA willi low pow••.
Len tlla n 1 uA Is needed lor tee b.ckup
memory.

II I' • <louble-<:onye.s lon, superhtll.rQo
dyne unit. lis first ~I Is th••lmost·lt.n·
d.rd 10.7 MHz alld th. second i·1 IS 455
kHz. II uses yarlaille-re<ICt.nc. dl.ect·shlft
modul.tion and Its max imum Irequency
devl.tion la5 kHz.

Qu, lesting confirms th.t ill publ ished
sPe<:11k:.lion' ... righl on the money.~
ceive senslli'flty ill beller lhan 1 uV lor •
IIgna~o-noIse Illi io of 30 d6 and len
tl'lall 0.2 uV IOf 12-<1 B Slnad. SelecllYity I,
.... 11'1... 24 kHz .1 4.0 dB down and lhe
pa tsballd widlh i, more tfl&n 12 kHz at 8
dB down. Spurioul res.ponse II beller lhan
50 dB and squ&k:h sensillYily Is len ItI.n
0.25 uV. Audio OUlpul il more lhan "lXI
mW 11'110 an 8-Ohm load.

In opalation, the 2600 Is .....ceI lenl
plece of llquipment. II Is easy 10 program
and Its sc.n modes are eaay 10 Imple­
ment It .Iso . llowa you 10 lock OUI mem­
ory c ll. nn.11 <luring a scan. The prlorlly
I..IU'. II nlc• .•specl.lly II you like 10
monllo . mar. Ih.n on. I.equency , b. ,
C' Ul tl it quickly lells you il th. re ia aCllyily
on th. pdorlt y Channel wllh. <loubl. beep.

Th. DCS Is a nice leatu .e, bu ill is morl
01. lu ~ury Ihan • necessity. unl.ss you.
club or you. I. I.nds pl...n a man buy 01
11'1.1. Unitl . The .eason is because Ihe••
arl lew Olh.r Kenwoods OUlther. with lhe
OCS 11.lu,• . and unliltl'ley become wide­
I pr. tId. 11'1... will be very Iittl. C.II for It.
Stili, II does 'IfOf"- _ II, a s teslS wllh a
n. lghbo. lng s l. l lon conl l.m. No l o n ly
does the eq....ch open when tile second
unll calla. bul • small orange LEO illdl­
cal.. you.... n.d. call.

And apealling 01 LEOs, tile Kenwood
TR-2600 ...... mullk:olortld LEO 10 incl~

cal. both Ir.nsmll and receive. II shows
g_ lor recefve and red lor lransmll,
wIIlch lS .notller nk:<:lleatu...

During tesllng IhfOU1ll1 0Uf local repeal·
er anti wllh Olher sl.lions. _ r_l.ed
prel.. lor tile audio Quality of the rill and.

at IIIe tame lime. we ca n say 11'1.1 tile '.
cei....udio qu.llly la .~ceI lenl. li la c nsp
and punchy. Th. Ilgna l·s l,.nglh mal.'
.110 II r..llQn.b1y .ccurale.

W••Iso lound lllat on av.ra~.bal1ery
will 1.11 Qull. long willie on recely., .1·

All of Ii'll' I' p.elly norma l In tod.y',
h.nd-held.I~. n.. new V..,su FT-209RH
will dO 11. as wIIIII'>tl ICOM-C2AT. HO'/II'ave"
U'I. TR ·2&OO has • e o up le o l lea l u'ea
whk:1I11'>t1 01....... don'l have. Firsl, it wm
r.eein co n ll n uou,ly trcm H O MHz 10
1!le.996 MHz wilh abOulllle same Mnsll iv­
Ity as II UIIII)lU In 11'>tI1wQ.me1", band. II
WCJf'I'II.*",,"it~ and btIIow II'>tI MARS
or CAP ...... II'IQugII.

ArId IIIe Kenwood IIatId-IIeld lias DCS,
or dlglla! equek:1I, -"Ich works qu ll. 00.11.
OCS ltc "..., mu<:II Il k. selec:1~ling

unll, whk:h many amaltlUrs l'Iave lidded 10
tiltli, baM riga. WUII 1!'Ie StIlel:IlY&-<:aJling
elrcul1ry. • ,e<:ei_ remains quiet unl ll II
....... sPe<:1aI <:ooJtI .nd tl'len tile equek:h
will open. DCS use, ' 1'1 ASCII b u . S!
.•I'IetIdtIr" .II!'Ie Slart of • t .ansmlssion. A~
Il'IQugh II toIInd. Ilk. noise. what you '"
aelu.lly l..n....Ul lng Is • speel.1 code. II
Ii'll' code m.leh.. the <:ode p.og..mmed
11'1 10 ' , . cond H.nse.lye" Ihe s eeo nd
I••nlll:elve. will open and the .ecelye el.·
e u llry will respond , II Ihe second t.an,..
celyer oceen't .tletllytl thtl special heade . ,
Ihe n II will rem.ln qule l, a s II nOlhlng is
~Ing on. Thl••yslem .Iso a llows you to
program in you l <:all so tne lItI(:(lnd 1..1'1'"
cetvet e.n '" 1M ".llon ealling. II will
'PPM' on II'>tI K""wood's LCD.

Th. TR-26OOA I' Iotldtld wllh nie., uStlf·
orlent..:!l..tu For .xample• • lI lhe m.·
jor lunet ion' prog.ammable lrom II'>tI
keypad, .1Id tile luneUon swllch whiell ee­
ceHeS lhem Is .Iso Iocaled on the pad.
Thi, i'I\NtI, you <:an l'Iave d lrecl access
and Implemenlal ion 01 such 1...lurtlS as
1M offMt, typot 01 scan, IyJle 01 scanning
Slop {lone or llquelch~ and memory. On
tome OIlier IIand-helds, )'011 muSI hold
down an awllwardly-placed lunct ion Illly
10 1'1_ access to tlle$e le;olures.

Anotllef nlca 1..lu re is lile ability 10 pro­
grwn In the offset, whk:h is ' 1'1 improve­
menl over the Kenwood TR-25OlI (wllera
you n.d to use. , Iide sWitch~ The ollset
I. ,et.ined In tt>ememory ol lhe TR.26ClOA.
bul you can ..'ily c h' nge il wUh the lune­
Uon 1l1ly . 1Id plu, or minus llel'S. For 1'111\8
01 11 . len memory cll.nnels. Ihe TR·2600A
. nume. th• • I.nd.rd 6CIO-l< Hz o ll set

Stili anolher nice le&1ufe o r IlIls lIaOO·
lIe ld-and an Improyemenl o yer the
25OO-la tlla locking reye'se swUch. Thla
a llows you to c heck Ille inpul 01 a repeater
10'" If aoollle. Slalion Is wllllin aimple~

r.nge. On th. 2500. Ille 'e_ swllc h
dldn' l lock .nd you had to manually hold
II lor. lOng period Ol lhTltI.

When Kenwood upgraded Ila m ieropro­
eatsor-controlled hand-held lrom lhe 250lI
10 llIe 2600, lhey 'edeslgned the unit For
in.tan«. lhey oTIO\'..:IllIe .mp awitch lrom
IIIe lronl panel 10 tile rlghl-tland side . nd
Ilia u.n,mll · lock .nd Il.yboard ·locll
•wll~ _. moved to tocalions under·

.-11'1 tile pu,"",lo-talk bar. Bel ieve II or
not, 1I'IOugfI, In l, malles IIIe$e leal u,"
mora COl'lYWlienl lor one-IIanded opal.
tlon. The f8deI,lgn . Iso made room lor •
real. mlnl-slztld SIrI ....t"'. wIIk:fI.lso d0u­
bles as. ballery condilion lndicalor. II·I .
nlca louch and enables you 10 checll lhe
receI..ed slgnalilrength of any repealer or
mobile Ilation. II was piKed on IIIe lop 01
th l. hlnd·hald, eV idenlly bee'UI . K.n.
wood usumed moSI amat.urs WOUld be
ualng Ihi, ng on lheir bellS. V••su , on 11'1.
Olher ha nd , has Included lis Sir! m.ler on
lhe lronl p.l\8l. wh ic h does m.k. II more
conv.nlent to U.. 11 11'1. h;lnd-hel<l is I.y.
Ing o n • ca. Beal. SliII, we cen'l qulbbl.
wllh e llh•• plactlmenl beca use e llll. r on.
lI.e lis Idy.nl.g.s.

LIIl. II I p'iKIec.uor, the TR-2~, Ihe
TR-26OOA has lOW· .nd high·POw.... set­
Unos. On low power, it pUll OUI .boul 300
mW, wh ll. on IIIgI1 po_ II pula OUI aboul
2.5 W.lI• . These pow...........s are more
lhan enough 10 work tod.y's urba.n 'epeat·
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IlIough conllnuou8 h lgh·power If.nsml..
'Ion will q ulc llly d rain it. In lact, II you
Iransmlt at IIlgh power lor.s 11111••1 one
minul.ln th.ee, you will lind IIIe ballary i,
waIn <law n In abou l l \'j nOU,I. Lo w.r
powaI' aIIould effecllvely <touble ballery
lila . The normal balltIfY is en a.....V« n~

cad. Aboul lhe only quibble w. tound with
Ihi, un it was ii, laell 01 • wamino _
IIIe ballary was aIlouI lo 1111. On the~
tile transmil..e<:ei.. LEO ..- on and
11U/'111C1 and there w. s an .udlble wamlng
Dut, bul on the 2600 IIIe ballary suddenly
Jusi lallll, .lthough I was able 10 get I IIan­
die on II Iller. Ilme because IIIe audio of
1M un il begins 10 Ildol Ju$1 as the ballary
i, abOul lOgo. 5 1111. _ wish Kenwood had

used '1'1 audible w.m ing . 6<11 11',. minor
polnl.nd you q uk:kly IiJtII used 10 It>e w.y
lhe rig operales.

Inl. restlngly, II you 1'1.... a~ .Ir.tldy,
you will filld many 01111. sccessori.s ...
common 10 boill. s uch as tt>e MS.1 mobil.
Il and. The spea lle.-mlkes a ren' t, Ihough ,
dutl 10 pin spac ing dill••• nc.s.

Ttl. inst. uc tlon manual, Ilk••UKenwood
m.nu.la, la c lear and acc u,.I•. II tlaslly
I.ads you Illrougll III. va rio ul SI.pl . nd
modes 01 wlllcll lll is rig la c.pable. In I. ct ,
th• •Ig has so many e . lra l.a tur. 1 Illat II
would t.ka la r mo•• spac. 11'1.1'1 w. h....
her. to describe Illem all.

SuI/ice 1110 say, though, th.tlM mk:rQo
prcc...cr-ecmrenee (C MOS CPU) TR ·
2600A Is an e"ceIlent yal.... II i, lot.lly
' 'f''11'Mt$IZed .nd o ilers many bull1-in ...
lu.es. tl)'Oll opt lor It. you won·t go .rong.
In lael, willi tile righl accas.sotles. you
probably -..on·1need. 1u1H.ized mobile rig
&gain. 11", tl'\ill versaille al'anscetver.

For more inlormallon, COl'llacl 1,;0-1<__

..oo<ICommungtionl, 1111 ..... sl Walnut
SI,..,.Compton CA 90220.

Marc Slem N18LH
Framlngil'llm MA

CAGEN CONTEST lOG
By .clu.1 count. In my h . m I h'CIl

.Ion., IlIe' e afe 4,936,233 logging pro·
grams lo r the CommollOl. ~ compu terl
Actually, I nfMlr was v.ry good al I.rg.
nu mbe.s, and I tend 10 .~.ggera t. hom
11m. to time .

SO why shou ld yo u be Inla,esled In
he.rlng abou t a nolh... logging program?
Bec.use 11111 on., 1a<lles .1Id g.nll.m.n.
la • YtIfY line program.

Til. Y• •y fllsl thi n g th .1 m.IlU th.
CaGan program .Ise . bove many 01 II'ItI
resl Is III.t il il • IfUtI machl.....l.ngu.~
proglam, thfOllllll .nd llIfOU1lh. 11"1 de­
signed 10 handle up 10 2500 COl'ltaets per
lite (d1slQ. Wllh lhal mu<;h In tormatlon,
lapid a~ecutionollile program ia. musi.
and madlll\8 language II llIe only way to
accomplish IIIe n BBded speed.

Before going /ullller. I musl poll'll out
thaI 1M CeGen prog.am I' OPI lmlleCl tor
COl'llesloper.tion.

To liJtIIalarled. you lirsl ha.... 10 lormal
a ...... d ial< 10 be used 10 slore your eon-
lesllll Ull. many prog.ams oflhi,lypa,
lher act .....lly _.1 programl In-
Cluded on the same <llsk. Simply loading
HConI. st" give, you. menu lrom whiCh 10
m.ll. you l cllolce.

Wllh your newly·lorm.lled dll~ In h.nd

.nd III. menu progr.m loaded , you ma ll.
YOU' Ilrsl selecllon. Th. flle-bulldlng pro­
gram c reat.s rel.11ve Illes on you r newty·
lo,m.tt.d dis k. Th l. Iypa 01 d llllllle
lilowl tor the qulcllesl ace... to Inlorm.
tion. Thll procealI only needl 10 be done
once for each COl'llesl.

From tile momenl tile Ilrsl menu ap.­
p...a . 11'1 . C.G.n p'OOlam I'll. I ...ry
prolessionalloolr. and leel aboul l!.

Once IIIe f ile la C._ led, IIIe (:(lII'lpuler
does .....a rm Ilart,R resetl Ileell. and ...
luml you 10 lTltI alandard c-&I poo.ar-up
sc'een. Thill il IfUll~ one pall 01
llIe program linlsr-- One 0I 111e 1_ SUQ­

geslions I have lor Imp'''"''''' ,1 _Id be
tor lile menu 10 be reloaded ,ather tl'lall tor
lhe mac.hine 10 be reset. T1'Ief. may be pr0­

gramming conslder.lion, Ih.t don'l .11ow
this 10 lIappen ..slly. buill _kl be nice.

Wilh tllis done, II's COl'lI.St lima. Selecl·
Ing the Conl.sllog Option lrom the menu.
on. simple quesllon II .slled. Vou m usl
indlcille wha ther 11'1• •ules 01 Ille conl. s l
. 1I0w on. cootact per s lalion pe. band
This determlnas how th. dupe portion 01
Ih. p.ogram will wo .ll.

Inpu tting tile d at••nd lime eomes I\8d .

For some reason (pelll.pa from VIC20
t..lnlng) programme.s .r. In th. h.bll 01
using the Commodore ' '11'' clocll. It eeee
not rem.ln accUlat. <luring m.ny opera·
lions. The c-&lhas not one. bul two lion­
esl·to-goodness r.a1·II.... ClockS bu ill In.
The CeGen prog<ammers .re amono tile
firsl l ........ --. 10 lake edYanlllltl 0I111ese
e lockS. Their lime fOUl lnes ......in iliCCu­

rale ,egan:tless III wllal .... II (lQing on.
Wiltl • linal inpul 10 Inclieale tile band

and mode, you .... on ~I way. T1'Ief. II
liIIltI worry of lOsi ng you. 109. ,Ince Nch
enlry is placed on ..... disk as you ..,1.. II.
II you aIIould tak. a pow", I'll!, ..... worSI
lhal happens is you ....y lose IIIe c urrenl
COl'llact

In . conlest s llualion, t,me II impQr1anl
and the CaGan log rllqui'es only. minI­
mum .mounl ollnlormalion. Vou inpullh.
e.IISign ;lnd 11'1•••port re<:eiYed. EYtIf)'·
lhlng . Ise is la llen <:ar. 01, Incl ud ing ....1.1

numbe.s.
Changing band, Of mod.s la mad....1)'

Ilmpl• . The dupe c hecking II Quick .nd
.asy. Vou can seafch 10' a ,eeord by call·
sig n o . by .eco.d number. II you lo .gel .ny
01 ttl. comma nds.• slmpl. " H" 10' tlelp
b.lngs up a n inlo.m.tlon sefll. n.

II la possibl. to ch.nge '1'1 entl)' .ny
lime .11•• il has been enl••ed. Th.t'a the
only poll'll in 11'1. Olhe.....ise line doeun'Nm­
tallon where 19o1 • bil conlused. A bil 01
m.nipulalion i, necessary to mall. lhe up­
<Sal. leatu.e work as .~pec;I"'.

A .....iquotIl••tu.. of CaGen COnlest Log
Is the OSO ral. cak:ulator. WIIe.-er you
Wish, you can h.ve your c u rrenl OSO rale
compuled .nd d lspl.ytId . The limlno pr0­

gram _ Ileeps Ifaell 01~I Klmly .nd

assumes • break lias been lallen II you
don11og an enlry for 30 minul...

In <:ase )'011 have Ihree pairs of IIanclS
and ... anlenna larm lhal mall.. the Volca

III America l0oi< lill. I nelghbomood 'edlD
station. )'011 can log more lhan~ eon­
lacts by ere.ling _.1 dlal< s and diyid­
ing your log fIfllfies lor d itl....,1 bands.
Having . 1tIPI..1. <lial< I()I' eac:h band Is
probably ext reme O\'tIf1<IIl, bul you COU ld
pul eo.nd 40 on one dlsll.nd II'>tI high Ir.
Qu.ne les on . nolhe. lor • lo tal 01 5(X)O

record'.
AI1. r III. contest, th. CaG.n p.ogram

tolall y .lImlnat.s th. post-conleat d.pre..
slon 01 creati ng III. p.pe.....or~, Rllumlng
10 III. men u, you can print you' log .nd
dupe sheets . All you lI.v. to do II malle
IU'tI th . p a p., 10 t h . p . lnl.' flows
amoolhlyl The report, .r. nl<:aly lorm. l·
ted . 1Id sllould sallsly even the moel c.lI·
k:.1 tonlesl ove'_.

I wOU ld gi¥e the CaGan COnlest Log.n



" A" ' 1llng wllh IlO reH,...IKln,. The ll'l(:j~

,Ion of I di.k uli lity o plion lor lormam ng
lhe bl.nk d ll~ would be IPpi"tel. led by
IhoM of u, who e,n _ '.",.",ber the

dip COI'l'III\aI'ld'. A return 10 t.... ~u
Iltlr Il ,vlng the V.rloul ' u bprogrlml

would ml~1 fo<~wh" smoolh.. ce­
IIr. lion. Bofh of Ih. .. f..lur., wOU ld be
nleeo 10 h. ..., bul I" I.r lrom~..ty.

II you'd IIkl more Informlllon, eonllet
ClOIll SOffw.... 4821 Ro'lCroft Sf...t.
Vlrgl"l. SNell IIA 234M. Till ..... good

Old J im whO 1'111 ....... m.lHl mo.. Ih. n
. tIoul 1200 eontlCtI In .ny eonlest Mtll
you. 01 eourH, I d ld n'l h..... . eom put..
th l " , Ind P' OPlglt lon w.. !QU.y, Ind ,,,..
Q,llP, I nd my nelgh~ Ihot 00w" my.n­
l.nn.... . 1Id my dog 00111 llell, 'lid my TlR

t witch broil. II Ih. 1111 mlnut ••nd I hid
10 UH • knlf. s witch 10 eh.nge lrom Ir.n.
mil III reeer.., .nd. • •

Jilft Q",* Ktll
Itlt'nollild fL

E MY GUEST

For information on selling 73 fo r Radio Amateurs , call
800-343-0728and speak withourdirect sales manager.Or
writeto 73for Radio Amateurs,80 Pine St., Peterborough,
NH03458.

•

Ctnl we /us , IeaWl _ If .nougll alone?
A"", l 'lIefe enougn -.pure" rlgn l rIOW?

This sounds gr9at. Unlortunatftly. there
la rIO method of limiting lhe number 01 re­
pealers. They Just keep coming. coordl·
nated 0< no t. A eh.nge to 2f).kHl spacing
wou ld put phys ics on the eioe 01 the cccr­
dlnat ors, c rea ting a sys tem where, when
ths band Is tun, il ls stili ueebre.

If is clear tha t to continue to tlli lhe
band wilh mOt9 snd more repe.ters Is not
I soIulion. A goal 01 Qu.ntlty a t th9 ex·
penSi o f Qu.lify 1'1., ....... created a bettee
envl.onment. Pam.ps lh i. Is why the Pa·
ciflC: Northwest wlS lhe area to lI,jecllhe
"But *e can pul UP more r&pealllf1, * it h
I5-kHz llCIoIC:ing~ argu~t.

NorthwllStem8fS .re used to cla.n a ir
and lICk 01 eong.Hlion. We are pioneers
.f"..rt and don ', . twsys '01~whal has
been done in N_ Yotk 0< Los Ange leS.
We dldn·t on fWO met.... and as a 'Hull.
threw ouf tne old 30115 system In ta'tOt 01
2O-kHz spacing. P'9",,,ing QU91lty to q ua....
tlty. The eoordlnalors o f the Nort hweSl
have relected the c rowded concepts o t tne
Northeasl and Southeast as nOl .eques t·
ee. not required . and certainly nOl in me
bes t Inte rest 01 amat. ur radiO.

Cl,y Freln..ald K7CR I,. m.mbar 01 ' 119
ARRL IIHF R9Pf/al9f AdviSory CommlllH
."d ;iI IflqUfMCy ~,na 'or for W9stem
Waall;ng torl.

shorter. In .ur.1 ..... whe re fhere I.
plenty 01 .oom, lhe change may lake ,
long time. This I. why, when you look
th' o ug h a rep9s1e. dl,eclo.y f,om the
Northwes t, you wili stili see sySl9mS on
odd-n umbered I)Ilrs. II Is poi nlless to aSk
someon9 10 eha nga frequency wh9n noth·
Ing w iff be g ai ned. The five-year period Is
the same lime I.ame lh a t the ARRl Is
planning for eh.nglng from 15okH ~ rll\lerse
s p linters 10 up rig ht .plinters In s o me
areas.

Has tn9 ARRL racog"lzed Ihe 2Q--kHZ
plan?

Yon. In reeenl ls.sues of lhe Repeater [)j.

tw:lory, tM leIgue his noled lhal llle
Nonh*HI I. us ing 2O-kHz spacing. They
recogniZe Illa l local options take 11'_
eeeee
Wlla l does Ilia NonIlHS' pari of 'hecoun­
try Sly abou, eN of 'h la?

When asked 10< commenls aboet !he
area changing to 2O-kHz .paeing, they '.
sponded lha l lhay are lIga lns t II for one
simple reason: They hSV9 an admitted ly
ove rc ro wded band besed on 15okH~ epee­
lng, and the y hava IlO choice but 10 live
with /I . Whe n you esk th9m what they
wou ld do II they had 111000 a li over again .
Ih9Y say Ihel fh9Y would go wilh 2f).kHz
, pacing . When Ihe new repeat er suDbind
opeoed up, II WIS 2O-kHz ,pacing Ih.t gol
lhe VOles.

Selling 73 fo r Ra­
d i o Ama teurs will

ma ke mo ney fo r you .
Consider the facts:

Fact Il l : Selling 73forRadioAm­
ateurs increases store traffic-our

dealers tell us that 73 for Radio Amateurs
is the hottest-sel ling amateur radio magazine

on the newsstands.
Fact 112: There is a direct correlation between store

trafficand sales- increase the numberof peoplecoming
through your door and you'll increase sales.
Fact 113: FacUl + Fact 112 = INCREASED SALES,which
means more money for you. And that's a fact.

"'7!:) jor Radio
I~Anmteurs

80 Pine St,eet Peterborough, N H 03458 ,:.

800·343·0728

How long will it lake for tile changa to 11>
kHz I/HIclng to ba compl9le?

II wlli take about five year$;. In the met·
ropolit.n sreas the pressure 10< .peelrum
Is grellter, &0 the time lrame Ihere is

Wily w.... III. odd'flumbered "'PII'ar,
• d ad ro mowt?

E...en lhough one addi lional pai' would
tla.... been c<flated f'I.ad we gone 10 odd­
numbe.ad pai ... more .epealers would pc­
tentially hev. had to change I, ,,qU9I'1(:Y.
Rem9mbe•. Ihe Ilrst re peaters w. re on lhe
tollow lng pal .a: .041.64, .16/,76, .221.82, .281
.88. end .3<lJ.94- a ll eV9n-numbe,ed , Even
t oday, IS you d. lve Ih ro ug h me s me ll
towns , you'li lind tha I these a re the pel.,
that are In uH. In Ihe NOrlhwest 0019 fou nd
that only 38 percent 01 our repealers W9re
on odd-numbered pairs. In New M9xieo it
Is « pert:1II'lt. S imply pUI, gojng 10 II'>e
even pairs d,splllCed lhe IeiilSt number of
repe.alers.

();d.ff~"" _ down 10 kH~'

Generally. yea. This is 10 make il easier
on lhe u...... wilh c rysta l-conlrolled ,..
dios. II is ..sier to pad a crystiiil down In
lrequency Ih.n InO'ii:I it up. In some e. _
the frequency coordina tOr'S asl<ad ttrat ,

system fT1O'fI up 10 kH~ ;n order 10 pefmil
belle r planning on • regional biilSis. 0< in
caeee whe re I downward mO\le wo uld .e­
s uit In Intermod for exis ti ng or polenllsl
s yatema. This transilion csn be viewed as
a chance 10 eorrec l the eoo,dlnation mls­
t akea o f the pasl. Fo< axample. it Iwo m.­
chines _ e on .87/21 end WIIfII Inter1arlng
wilh each oth.., fTlO'ilng one system up
and lhe Olher down makes good sense.

GU9S1 Editorial by Cla y Fr9ln ..ald K7CR

The onl y "natfonat" s ys tem we have I.
the 600-kHz offset. and In some congasted
lire.... 1111. hIS been alt e red 10 squeeza In
a few mar9 r&pe.fer. a t tha ex penH of Ih9
simplex f.equenc ies. We in Ihe Nort hwH f
Iookad . 1 .11 lhe pl.ns and optad lor lhe
llne 11111 w.s Ille basI to' us-20·kHZ
spacing wilh I 8Ol)..kHz offset th rougl'lOul

""' ......

Gln'!_ pulmOlY"~~on till ,,, ua­
Ing '5-lrH~ lPICing'
~ .ns_ la \I'H ... but at • price. 1"1"'1

price paid t. d iminished Qualily. By going
10 2O-kH~ sp*:lng you will ga in I.................
pairs in etch metro area-pairs tnal can
be reused 0\'11' .nd 0\'11' aga in fol lowing
s tandard co--channel separalion e .i l..la.
15-kHz syst""" muSl be physlelily sept·
rated. This oltltfl '&qUi.H that they be in­
stalled In .ren lhal are undesirable ,
pertl a pa ev Etn a way I.om popula ted "9n.

Ali 150kHz ays tems ope ra te on a sub­
stand Et ,d mod ltleatlon o f the or lgin.1 3O­
kHz plsn.nd sctually deg rade exl. ling re­
peat9rs when lhey go on Ihe a ir. Wilh the
2O-kHz pl.n Ihere I. no deg,adetion 10 ex,
ist lng HIUpl,.nd lhe newty.c reated Ch.n­
nels are jus t as good as Ih9i. neigf'lr>orl.
MonI ~1I" lor Ifle salle of more repeal·
ers shOuld not be lhe goal of.ny .""teu.
0< ,,,,,liN' organizllion. With 2O-kHz
llCIoIC:lng tllll'e will be 59 ";a~, qualify'.
pealll' pairs Ih.t should handla lhe corn­
munlell~ .-Is 01 any a.....

Don'I ..... waM 10 ..a ll unlll'1I9" I•• fl,·
t/Oll, l bind plen before opllng 10 cn,n~?

No l First of a ll, there i, no such thing as
• I'lItlonII band plan fo< two m.ters. We
ICllIIIly h.>'e ll8't&fl differenl plIO' for lhe
two eegmenls. From 144.5 10 1.&5.5 101Hz
we tw>'e Ihrae: 2O«H~ SPIC ing on odd­
numbeled frequencies (ll'>e moet popul.r
.ystem), 2f).kHz spacing on ........num·
bered lrequencies (SOUl""" ca.litornil),
lind l~Hz llCIoIC:lng (CoIoradOl. From 1.-&
to 148 101Hz there lie tou' .ystems: »kHz
spacing wllh flO splinters, 3O-kHz spacing
wilh up<lflht splinters. 3O-kHz spacing with
.lherse splin le .S. and 2O-kHz spacing.

Isn 'l tne 2f}-kHz split e redlce/ approaell 10
lhe problem?

No, nol I I ,II. II may appea, ,ad ie. l, bul
WI Jus t • m.n.... 01 pe,spectlve. Many
Ilams leel Ihll once . set of erystels Is In­
1I.11ed In • repeater. II'>e 'Y'lem·. fre­
quency Is e.SI In Slone. This I' Simply nol
lhe cue! A ehlllQll of only 10 kHZ I' re­
quited , Who would no! purchne lWO coys­
tlls In or"'" 10 gain so "'II much? We
mtde. serious millake *"en .... kePI di­
viding splits by two-12O-kfU IU*:lng be­
came eo, then 30, and now 15 kHz. Now
fh.,", ,adictl! Lool<lng back. we should
h.ve divided 60 kHz by 3 .nd seved • 101
01 people . 101o f !fouble, This wou ld have
bee.. Ii'll' ,.l lo na t move. And f. o m an
"qulpmenl.com pat iblliW etanopornt. 2O­
kHZ apacl ng Is not .ad ical st a ll.

Wn,t , boul tn9 oos r 0 1 cnanglflfl I r9'
qU9ncy?

In ll(lIM cases the 1CH<Hz eh.nge has
been ICOOmplished by slmpty padding tne
exllUng c<ySt,ls. Oup lexllf1,. C,viti"', .n­
19f\floII. ..-d so forth do not h.>'e 10 be
modified.

/I my ,..,..'Ier chaffgt!s I ff#q I/9ffCY, ""a t
,Oout ,,.. U$4trS Ina , sufJPO'T t'" .ystem?

If 1\1$ been clearly sI>ooo<n . fl 0\'11' lhe
PlCltle Nonhw",tlhioillserl go wher_
Ille r&pealer goes. At first, some ow.... s
wer9 r91uctant to change frequency for
fu' o f losing IIoose fhat had Deen on th9
'epe.ler for years 0<, In particulII, lhose
who 'upported Ihe flna nciat "peelS of
the operallon. Those f9ars . It turned ou t,
were groundless . .. most peopl . wlil look
up the I.equ9ncy in the repeater gu id e .
dIll il up, a nd oper,te,

Thi, month we pr"'Hnf one 'Ide o f the
2O-kHz repe.t",r spacing IISUe. In • QlHI!l­
IKln..nd..nsWfl' approach, CI.y Fre lnw. ld
I""C,ll e .pIorH ' few o l lhe ltel>nlell .nd
1OTIOl/orllli aspeets of the problem. ~
dlteulllOro IPP'!'lted in the Tlxas VHF Flo!
5oe1ety', ......sletter• ..-d dI$O;ribe$ ptrt
of I". proI;ns used In the Pte lfle North­
_ I 10 I'I\O'IiI III 2O-kHz llCIoIC:lng , While
ClfIgll'lllly wrlttlll'l fo< r<l()lllll' eoordil'll­
10<1, we teel Ihll lhe elelf ..pl.n.lion o f
lhe Ih inklng behind lhe 2O-kHz Issue Is in­
v, lu.b le III Ihe ul'ldefstanding o f this eon­
' rowersl . 1 issue. We Invi' e our relders 10
m.~e Ihelr foo llngs know n by wrltlng til
73 , 80 P in", Sl r"'''' I, P ",le ,bo ' llug h NH
oaee
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TTY LOOP

7h••u/hor in hi. n.rural h.bir.1.

R' Qarel s to Da vid Burkhllt N4CPT 01
Fo rt Lauderelale, Florida, who Is anothel
CoCo USer who hope I 10 be on Ihe a i'
soon. Dayld IS Interested In RnY mail ­
boxes . and I am sanding h im 11'1 ' IIS1
prinled her. a few mon ths InIck. I would
.Iao like to ta ke th IS opportllnlty to .emind
opIlfators ot Such boards to d.OCI me a
note about you. operal lons , so Ihat I can
note it l'Iere in the column and update lhe
list.

Finally , here Is a note lram RIChard H.
Feltner warc 01 Sal.ty Ha rtlOl, Ftorlda,
who wrilea thai ";th !'li s new Teletype
Model 33 !'Ie ",,"s acquir'" a Betl-type ta t
fl'lCIdem and ,yo llder, aboull!'le modern·s
use on lhe ham bands. Well. Richard, lhe
Betl 101 s lanclards "a IIlI c:on~nolllyu""",
" 3Ot).ba ud" trIQue n"'e s uSed 10. tale·
pho ne c omm u n icatio ns wil h bullelln
boards , Inlonnatlon MfYicea, malnhames,
etc . They arlt not the same as 1M amateur
AFSK frequencies , I don·1 think lhat il Is
prac:ti<:al to mod ,ly tlla modem to send
and receive Ihe a mat ultr freq uenc ies . II

you watc h Ihis column fo r Ihe ne xl I.w
months, I think you will _ . s imple AFSK
c irc uit that will co you fine lor ham he·
quenctee. Aa to the modem: Ull Walks , pur
It co-nne and lool< lot soma c:lthlt BBSs In
yo ur area. or even try some o l lhs national
inlormation s'Nlcss.

Well, for those who have as k"". a nd yOlJ
know who you are, here IS • picture 01
yours truly. a itting at the computer Iyplng
a way. 'l'0IJ see. I real ly do e xist! So that 's
illor thia month , le i me !'lear I.om you Ii·
II'\eI by mail or wire -I try not to gal Inlo
1!'Ie eoI umn 00 tlla alr-.nd sea if you can
Inlluence ned monlh'a '.RTTY loop"

, s m send ing some 01 yo ur Compl.lnt .
to the variOus publi ahera 01 tl'le .oftw are
Inyolved a nd will a sk tha t their comme nlS
be Included when the malerlal Is pub­
IlaI'Ied. Hopefully, I should alart Iialing 01.11

aom& 01 Ihls inlorma lion wilhln 1M ned
lew monlhs. Stay tuned!

As my tel.phon. bil l con Unues 10
mount. I aga in would Ilk. 10 note Il'Iat II
you would like , feet h" 10 MAd "... earn­
mania, qunlions. or wl'..I...... ei ll'l8l by

ma~ , lhal is. United States Post.1 StrvICe.
or via CompuSerye. SIlnd mail to lhe &d­
dleas al tne top 01 th is colum n, and in­
ciulla a self-addressed, slamped ....elopa
II you would tike a reply; send Compu­
S e l ye E·mall t o m. at u sel numbel
15ll36.2501_ I have a lao been known 10
nang arOUnd the CoCo SlG and occasion­
a lly the 0S9 SlG . I don 't do much brows­
Ing- lhal leally does run up the lilli '

01'11 Th lt maHb.g ' Alm o" l orgol .11
about it. Greetings to Bill Well' WA7VMG.
Bill Is looking to e nler II'Ia RnY WOrI(I w,lh
I'Ils Appl. computer. Hopelully, w. will
h.ve soma Inlormatlon in meee peges
aboulthe Appl&-<:ompallbl. solt w"s, 8111.
Th.nks lo r me Inte'lts t

Hltre's a note Irom Morris Ho!liela y, who
la w.lling for h is Novice lIekel ln meceee­
ter Poi nt. Virginia . Mo rris IS looking to set
I'I la R.dlo Shack PCII up o n CW .nd IS
looking for a ll,celve program, as welt '"
Interface informalloo. Wltll, Morr is , I do
noll'lave any Informa tioo 00 a recalylt pro­
gram, but asa recelYlng inlerlace, I should
Ihlnk Il'lalll\e PU. des ign shoown 1'\eI' last
monlh should do n icely. Let me know how
Ih lngs c:ome out, a nel l will torw.rd a ny In­
lormatlon received on Ih lS to you.

ton W82CZl, Clay Abfams K6AEP ...rIl ,ng
about SSTV and the 6800, and an antenna
a imIng proU"m by Oennla BOOa o n
W.PWF In IloIh Basic and FORTRAN'

The .,.,Wel l. whila tIlere __ no prod­

ucta specillcally Oiretted at till RTTYar.
they _ qulta a trip . From till "ba"" of
unmarke<l ICS lo r $<1 .00 twa can', 'eal
'am!)R to goocl okl Ampl 'Anny, Il'liay ara a
trtp in lhemaelYQ. Oh wetl, lat'a bOu_

black to till preaMlt and sea whal woo ldara
_ h_ln alore.

Over the pasl taw months I ha-.e man­
tloned aoma 01 tile produ<:ts available In
tha P8J CoCo line. This month. leI me tell
you about lhe one th . t causes quit. a b it
of renee whan a Yisltor s tops In II'Ia s l'laek.
and tha o nlt thet ma kes the CoCo much
mora than a loy. Called ' 'Wordpak,'' this
pls ln ROMpack-slyle box plug s Inlo Iha
ROM port or s xpa nsloo bus . nd le«ta My
slandard monitor. Its ou tpul Is a n 80<:01·
umn, 204-1 1ne vreee disp lay with lull upper·
. nd lowercase display. Let me te ll yOlJ, II
looI<a as good 00 the ac:leen as .ny com­
ptlter , lllue ooxas lncluded,.nd ...ill make
YOUI I,lends s ll up and take nollCe. Aa II
tl'la ' _an't enough, Ihe engineers have
~k'" """"'Oh 1_ lules Into 1!'Ie lwo YII.

aIona 01 Wonlpak to satisfy a nybody. CuI·
IlOl poeltionlng, type 01 CUfSOf, InYefM
Yl<leo, and a powerful IIC1'Mn edilor are alt
atand"d. Addit ionally , o the r leaturlll
IUCh .. smooth scrolling, • soft...._
trolled YlOeo a witch, and a drrYer In ROM
_ av,.;lable, depend ing 00 IIlI varslon

c~ Inlereslee!? Drop AI Alberto 01
P8J • not••1 PO Box 8t3, North Bergen
NJ 0r047. Be llUrlt to Iell him you wa nt tM
Inlormalion 00 Wonlpak, '" deacnbed in
th la mor.th's MRTTY Loop,MO K?

Over the past Six months, I haYll bean

"'king lor Input as 10 ...hlCh programs lor
tM yarlous popul.r mICrocompu te rs you
.11 . re USing, what you Ihlnk o f them, .nd
Olher such commeete. To c ete. I 1'1...

aaked .bout fl.991.A . Apple ll(x), Commo­
dorlt, TR(XlO 2-80, a nd TRS-80 COCO com­
puters . Now, II yOlJ "' using o ne 0 ' these
. nd have not senl me a no llt. II ' s no l too
late, go .head and do II no w. But this
moo th I wou ld Ilk. 10 hell from Ih. IBM
and IBM -<: Io ne crowd-all IhOM running
th . Yar lo us MS -DOS and PC-DOS m.·
c hInes oul lhele . From previous c:orl..
*t)OIldence I beI.....e Ihat IhiS Is spa....
t,,"tory, ec I lll'l(llore you to write It you
a.. using any kind 01 RTTY softwa... I
INlIy do WI/'I I to tleal-good or bad,

Marc I. Leavey. M.D. WA3AJR
6 Jenny Lane
Plk.esville MD 21208

Happy birthday 10 u ... "-wy birtl'ldily to
lIS.•. Wl'I'f the l..tlvilieS? Well bec:a"w
11'111 column I, -'lIh1."...,. old this month!
1"'- .......YI"ll. ~l wrtting lor ,II ""-e
yeart, and I hope you haw enjoyed reed­
!"llU ...1.

II tr..r. "-' t>o«I one oworricli"ll tIleme
• ltnln Illl' eoIumn lor t ile past _at
,....., II nat t>-n how technology has rad­
k:-'Iy e/lal'lQl(lIM l ace oIlhls hobby. J Ult
looking I ' Ih la col umn atone, when I
. tarted, I wrote each column out In Iono­
hanc:l on • yellow pad, ~ited it. typed 0\.11
• <01.111'" dr,l\ 01'1'1'1 old manual Iypolwrlt" r,
Il'Ien typed , lInal dratt (Of IWO) 10' lubmllJ­
, Ion. AIle• • wnlle, I star1ed ualRg an elec·
trlc typew,lter, which did wonder. fo r my
Wfllry l ing.... Abo ut IlvtI a nd . half '1'""
19o, ' s .arted ualng my 6800 mic,ocompu\·
I f ... word processor lor Ih<l coh"mn.
II. "I"ll QUI willi ' bofrowed dot-mal fl ~

printer and PfOQrenlng lo , Selectric. The
lal'" change Wi ' to the CoCo, wll tl an.­
01"'" type of wol'd processor. Aher talking
to ,"'t c.... In ~ltII'tIOoough. me next step
*"Ould bot to MAd the column 10 them
el.etrOOlCaUy. tel l'lar Il'I a n through Il'Ia
mall-lnf; ludlng dr. ...lngsl 'l'... t!'le t l","
~nty _ Cf\fonglng.

I knOw thai many of you ha-.e conw in
ai_ then, ao maybe • look baclo. would
be inlerestlng. My t lrst column, In t!'le
J...... 1m.1_of 73, was higl'lllghled by

• picture of • TeIe1ype'" Model 1S t...
print.. and contained' glOSSary ot l)Uic

RTTY t_ . By 1!'Ie ....y• • n updated _ ­
.Ion of lhat column Is included In t!'le
" RTTY Loop" ~nt -'os- W. yne·, ad~

ton.r tl'l.t monll'l. undo< t!'le " Never Say
01." banner, ..yl. ...ed the tl'len -<; u".nt
. 1.1. of l,.quency allot ments. leted to
change tome years leter. a nd a lso d..
YOIed qu it. a b it 01 apace 10 tl'le a rrlyal ot
Il'Ia mlc roc:omptlt er. Wayne was lOOking
tnen , aa t know ha and the ..at o l lha c ' e w
s tili ... . tor good a rtldes o n ' II tile tece ta
of compu t... In .mate ur radIo. Well. I
gu.aa tome tl'llng, ne_ c hange.

Th... waa one artlCla 00 RTTY. a design
by H, P, Flacher VE3GSP whIC h s tored 128
RTTY CI'I.raottara In. 2102 1K s latlC RAM
c h ip . Oth., .rtlc les o t ..la ted Inte..st
InCl uOIO ona on programming 82523
Pf'OM' .till SChottky -.Jon 01 the 8223
tu~ln k..fyJlol PROM. by R M. St_

x
Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

FATHER MARSHALL MORAN
9N1MM

Have you worl<.ed Nepal lIN1 ? II yOlJ ha ylt,
11'1. o dd s are n cltllent Ihat you wo rked
Father Moran 9N1MM , Nepa l's li rs t .nel
ooly a maleu r-radio opllfllor. He hils practi­
call y single-handedly knocked Nepalo ff lhe
Molt Wanl'" Counltlas Ilat, while running
a mlulonary ac:hooI lor _al hu ndred
young boya. And a1nce Flther"a o..y lalls In
June, It~ only lilting 10 honor 11'1'-

ta_ 01amaleul radio In Nepal, a man wI'IO

Is alao the spiritual and academic lither 10
many tllOUsands 01 young Nepalese.

Falhe, Moran's a m a te u r-rad io ca ,"'
spens fTlOI'lt than 65 years . H. first became

Inle rea t"" In radio In 19'8. a l -os 12, when
he ylslled. high ac:hoot Irlend whose room
waa " Heaven lor e leclric and elec t' onlc:s
Junk," F.lher Moran remembers. He .nd I'Il s
buddy buill c rys lal radi Oll and ~1().WSII

sperl< lraMmlll..... Irom intorm.lioo In. r.­
dlo l'I. nd bOot<. As with many Olfl8l' radio pl.
~ Maral'lall Moran (as he was than
knOwnl s nd hIs friend n. yer concarned
lhemM l'otll with licenses!

Than t!'le budding I'Iam moved with I'Ils

Iamlly 10 Chicago. A3 with many an __
1_ moving Into . new c tty, Maranall II>
eat"" _largest anlennll in the region and
promptly knocl<ed on _ door underneath.
lnelda, a medical studerltlham ..... solder·
Ing UP an Armstrong au~atlYe r.
celyer. There were no re ady·mad e stor..
bought radi<:lo$ ln those days. Fascinated by
t!'le tl'lres-tube receiYer, M....... II carelully
eopied down .11 the parts a nd II'II,! alm ple
$ChSfl\lltlc, AIrip to downlown Chicago a nd
$90 later, Marshall was aotdedng up hls li..t
,eal radio. The you ng amlte ul had no trou­
b l. ma king Ihe home-braw rscltlver work
perfeetly. a nd soon KYW, the local Chle.UO
broadcast statlon, was coming In c learly .
M..shall began bUilding radios lo t lamlly
1.le ndS . 1 $10 OVer the C09t 01 Ihe parts .
With soma ol lhe prolits from his . Isc trooic
asaemllly buSiness, Marshall read eve<y Is­
sue 01QST a nd other radiomagazlnas. But
he never a ppl ied for a n amateur·rad io II­
~.

Father Mor . n' , ,edio Inl" eSls loot< •
beck seat to more pressing obflQalions lor

a '-yeatS. as" the """ ol18 !'1e joIned _
Jesu it seminary in St . Loui', Miaao ul i.
Therlt he studied languages In(! eamect his
masler'a degree and OO<;torala. Aft" gr..:!­
uat lon, Fathe. MOlin hl ''', d lor Ind ia .
whare I'll! taugh l sch (>()1 . nd p, oy ided
nee ded medical care lor mo.e than 20
yea... And it was lhere In IndIa 11'1. 1 Fatllar
Moran's inle rest in rad io reaurfaced

Fath er Moran was laK lna led by Ille US
.irerallin India during World W.. fl, aspe­
ciallylhelr radio communications sets: Hal·
licrallltfs SX28s. Ar th. conc lusion 01 the
war, he went 10 purc l'lsse some aupplies for
his upand lng achool. The shopping IIsl 01
war surplus equipment Included. jeeP. 400
beds, a nd a Hallie raflers SX28!

Father Mora n was soon ..perlmenling
wilh various ant.nnas .nd lina lly heard
W40Pl in Tannessee. " I ..... In ._!"he r..
members. The ' a d io bug bit hard , a nd
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Father M. n h, 1I More n ON1MM 'a 'h' ,.ther o' .meteur radio . nd the only licen!ed emaleur
in Nepal.

FATHER MORAN 9N1MM ON LIST OPERATIONS
E~ Ttlursday I WOf1< s taliont of1 of • Ilat. Ido Ihls becaUH many _ leurs s till

need. contact wilh NeI)aI. Some harna tla tellata. 1thinlt that attitude ia alnghl for
the guys .....ilh Iota of money"'" power er>d goodloceliona. Bul wl'\at about the Illtle
guy .....lth 100 Watls and a d ,1)Cll.5 and lifTWted iflC<)fl'Mll? I am sure tney gel mora tun
out 01t.... Nepal contact, .nd .....un the listllley have . c tlance. BesKles, Ionly oper­
ale trom. 11151once a week; tile o ther aix days the Bill Gu.... \181 their Chance, so
t~ . hOU ldn'leompla ln.

F.ttler Mor. n continued 10 try dlfler8<lt.~

18<l1lQ. Before long lie obt.lned. tr.nsmll·
ler er>dhi. II,..t _teur....cIio lleerlM.

Then. in 1951, F.lher Moran mooed 10 Ne­
p.al. '1*1 of tile WOOd ""'Ich deerI)' I II ded
tile klnel of KI>oof lIe.lIS oper.tlng In lneli..
Hoe ~I.cI .,., IdlNIl site for his Khool: •
mounlaln .-Il'Nt once used by IIIe PI1me
MIrM" er of~. tlul uno e....!>'.., .1 tile
lime. Louted In Ille town 01~wut, nNl'

tile city of K.athmanclu. and neslled a l tile
1001 of llOOO' HI....layan mountain.. Ille St.
X.vler School 'or Boys has seer> more Ihan
2O,OOO'tudenls pass thrOllllh It,dOorS. 125
k ind s of roses dol the proper ty , Wh ic h00.,,, •, wlmmlng pool , gymna.lum, din·
Ing room, lIb1ary, a nd dormito ries for Ihe
26CI boys living at the school. Sewen Jesull
friars .nd brothers st.H the ecncct, .....lth
help from aboul JO~llnhabllan!s. ln.d­

dltion to leading lhe student" aduealion,
F.ther Mor. n .Iso l0oi<15 aher tile "lIdenls'
phyaleal l'1ealtt>. Although lie _ (;Om.

p1eted hl. medical Ir,inino. Father Mor.,.,
treata many of tile minor lnjurln and .-.

aerIoua d la,nn of his ,,"""""ts.~
lary, typhoid."'" _ leI)toay ani among
tile 11" ....hu.....Ied. And of cou..... Father
Mar.,., IooI<s atter tile spiritV*l growth er>d
......./.being 0 ' h is charges aa .......1.

Getting On n.. A1r ln Nepal

Wilen he 111'81 arrived In Nepa l. Fa ther
Mor. n did no t push Ihe Issueo' amaleurr.
ore."They hed no Idea .....ha t a ma le ur rad io
wlIS." he expla ins, " a nd I dldn·t .....anl the
goyernmen! to Ihlnk I was some kind of
agel'll. so Idldn 'l do a nyt hing" about gelling
onthe a lr.

Then. In 1960•• small group of American
eno~armred in Nepal 10 ... up • tele­
phone ."" tell communieat iont ,ya, lem lor
lhe go... nmenl. As part o f I.... contract 10
do t.... work. ....h engl.- (.11 nam.. lib­
'IiOu1lyl req uested.,., _t_....cI io IIeenM
and ealttlgn. F.tl*" Moran had no trouble
convinelng t.... enoi~ 10 add tlia name
to tile lis t of Ilee hs..es. So Sam ... ' SO' Tom
Bell . Fred Vocal• • nd Father Mata h . 1l
Mor. n wera soon s porling _ e.nsigns:
llN1S M• •TB. ·FV . a n d 9 N1 MM. F ather
Mor. n WIS c lea rly eager 10 gel back onthe
amaleur bands; he got ncee.. ., I

To \l8t on the a ir, Fa ther Mora n began to
assemble . Hea thk ll- Cheyenne tr.ns ·
eelver. Tlle<e .....as no one in Nepa l 10 .....hom
he could tum lor assiat.nce. F.ther Mor. n
probably k_ more about electronics and
radio Ih.n anyone"se in tile country 81 tile

time, aside from the visi ling """I..-rs­
."" none 01 them tlad _ as' n~ SUCh
• radIO. ... took It-V slOwly ."" earelully,~
he says, " g reen ..... ir.. 10 L1 (S2)." Soon
F. ther Maren end the engiMera __ on
the . Ir, wlth. Iocel net on 10. 15, Of 20",.

leraA... .

When the engi,.,...... had completed lhei r
;00. .nelt.... contractexplred, Father Mor. n
convinced Ihe Ne pa le se govern mel'll 10
continue .mateur radio, and In particular to
conllnue license " , 9N1 MM, by demon­
s traling lhe utllily 01 the .......Ie., especially
the lo .....e r bands. ' o r comm unlea lions
througtloul N. pa l. The gO\le rnment indeed
....... Ihe .dvant.ges 01 rad io eommunlca·
lions arw:l lias continued to ntMw Fat ""
Mor.,.,', lIeense every year .lnce.~,

Ihlll)Ollemmenl In teresl has coat F.t""
Mo r. n tne ute of the 80,meler b.nd.
Hundreds 01 p .. nmenl .lationt now use
Ille band. ,..Klerlng it un,".1lle lOf amaleur-He han'l dona 100 badly on t.... other
Ilancla. h()u."r. Father Mar... OIOOfI<ed his
firs l100counlries within""'" 01getting'
single . Itlet>and rig. Over tile patl 25 yea'"
Itlal .... has t:>olen licensed in Nepal, he tlas
mllde mora th. n 250.000 contee.., and he
. nd h la aSL m.nager N7EB tI.ve sent out
more 111. 1'1 80,000 9N1 MM OSL carda. Once

In U>II TopT.... Mosl Wanted list ol .....taur.
radio countries, NeI)&l no Ionge< ranka In
tile lop 73. lhw>kIalmost ent irety 10 Falher

""""He Is also _ of Ille original membera of
the SoulMoaSt Ali. Net. $UNET. AlTlateu,..
from SlO"lg8l)CQ. ttong Kong, Austr.11a., t+ew
ZNland, and Thallancl began ITleetlng at
1200Z. Thia Is !>--oo pm Iocat t ime lor F.ther
Mar.... en Ideal time 10 be on tile .Ir trom
NeI)aI. Alter wor1dng /'lOurs. tlut before tile
bands opened up 10 EurOl)fl and Ille Stain,
Father Moren ran SEANET. In addilion to
c.lling the net for many years. he has ' r.
qU&nlly . ttende<l ltle a nnua l S EANET con­
ve ntio ns aca llered Ihrougtloul Southeasl
As l• . In tact, he ......15 a sked to jlfeslde aver
the flra t SEANET corwentlon. in Bangkok.
His convention trave l . nd hiS extended Irlp
Ihrough t.... Unltad Stales in 1980' .re 1;.

n.nced solely by contritlutions from other
amaleur-.

Falher Mar.,.,'a st.tion is tIJPt)Or1ao:l In
lhe same_-by tile generosity of fel­
10..... hama. When some s ta tealOe h.m.
mentioned ttlat iN1M tol !OUnded weaker
ll'Ian uauat, FatlWr Maran ezpIained Itlat in

order 10 rotate h la enlenna. Ile had to c llmtl
UP and lum it wilh ......rench. A _ rotor
and conlrol box atrtved in~I soon lhefe.
a lter. And when h la .......I--used. ,e..YNHlld
Dra~e TAA final ly gave up tile gl'>O$l, the It
L Drake Company donated a new TR7 10
ttle 9N, MM ahack. Anot he r lime the Ara·
bl.n Knight s Ne l Chipped in a nd sent S TH8
triba ndar to Nepa l,

Besideaoper.ling. Faltler Mo ra n'a '.\/Or.
Ite lIITllIteur-fedlo acllvlly Is e xperiment ing
wiltl . nl....naa. He spent his la s l Chris ,mas

holiday in NGI)el ereellng ......Ire log-perIodic
.ntenna, . Imed 0\IfIf the North POle. ~ll'a a
good compromiH belween Europe ."" the
St.les," he e_pl.in..

F.tt>er Maren oper.tes . Imost ...-y day
of the year. Each morning. • lter tile boyS

complete lhair morning ullsthenics and
Father Maren tlolda morning sick call, he
lurleS up on 20 mel... around 1~1S-35

~Hz- Earty morning Iocel lime tu rns inlo
003l)()2(l0 UTe. Fatt>er Moren is Irequenlly
on the a ir in lhfI_lnga aa well, beginning
.bout 1200 UTC .....Ith SEANET end 011 8<1
after din....... 100. He pre'ers rag-<:hews to
eo n tes l-s tyle eon t.cts and can even ba
.....O<I<ed on aliSI ,see box).

Fa thar Moran lanot a "ca rd COllector," as
he teeme en avid OXar. He explains wtlr: " I
Itllnk it is more Im porl.nl lor me 10g ive pe0­

ple repo<ts than 'or me to worl< a ."""" one'
I don't ....... know hOw many counl"" I
ha"" wort<ed. Probably about 300. Bul II you
go for new countriea too much. you Ignore
Oolens and dolenI at good lelkM'1o wI'IO
WOUld _ 'oIOOl'1< N..... someone with a
call like mine should ""Nod il ilIOUnd as
much as Ile can.8 OXOl<1; me WOl'1d _ are
fortunate thaI Nep.al·. only amateur hu
Itlis .ttitude!

When tile 9N I~ '" ...,Isign shows up in a
r.clio con teet, c h.ncee are that . vlalting
.maleur is at th e key or mike. Cont..sts are
dellnitely not F.ther Mor.n' s la vorlte rad io
activity, As lor. Hflous conteSI operation
from Ne pa l, he conreeses. "I 'a ll asleep."
And when It comes to oetting on during.
contest and gMnO out some m ult ipliers, "I
need. secret.ry or. computer. I keep call·
Ing the same s lation' over aga in."

Fortunat"y for conteeters, all1lOlll every
....... . nothar 'liai lor d~ by Itle SI. Xa'lier
SChool. Meny o t lhe 'liallora are hamS, ana
many l/U8St-operate the onty amateur...adio
at . lion In the country.

Among the many note-orthy 'riai10t5 10
iN1M... ·s small shack wat J ...... Car\o$.
King o t SpaIn. The King waa tllKina lad by
t.... r.clio gear. and soon . llar his relum to
...aorld , tile King was on ......Ir as EAtJC.
.....ith • complete Dtlll<e line. Juat lilIe his
Irlend Fatller Mor.n. An a ut ogra phed pho­

lograph of the Klflil .....Ith hi. gear g races II'llI
9N1MM shack. In . nolher bruolh with roy­
.lty, Failler Moran rec .lla Ills flrat contact
wllh JY1; " He .....as my !lrst Jordan contact ,
.nd Iasked where to send my QSL" "To IIIe
P.lace.~ came the reply, 'rom King Hus8flin
JY11

One recent tlam 'liallor .....as """Y active
from iN1MM. Tom Dugac YlJ2l)X .....as a
member o f the M.n.a lu-83 Yugos lu i. n
mountal~ng expedllion to NIII)aI. Tom
",*,t • monlh operating iN If.lM as Father
Mar.,.,·. guesl. ""'lie maintaining r.sio COf1o

tact w;lh the mounlai--. Tom amused
13,100 cont8C1S before tile '_~Iionwas
....Ied of1• • her twoel~ __ killed in
.,., .v.lenehe. He oescrlbM tome of hi,
!eelings about tl1e "'Sit:

·•...her. short period I ...._ pa" of lhe
IIo(:hOOI. Youngsters paaMd by, llf"Iinll me
.....ilh • smile and 'Good momlnll. Father
Tom .' Nev"r In my life h.ve I 'ell so good
and warm inside . FathQr Mor.n Is oneof the
moat e xce pl jo na l people ItI.l 1h'v, tlad the
jlfMlege 10 know. Hs I' 78 lnow 78 ) years
young .nd has ckwoled I'll ' enti,.. lite to mls­
.Ionery .....0<1< in lnella and Nepal. I can only
say ·Th. nk you htller Mor. n tor such ,
wo" derl ul e_perien(;e ana lor .11 the I>eIp
you have prO'rided-' ..

Father Moran had allghlly dlfferenl ......
oIIect oonaof Tom'a wialt. '"Tom wort<ed O\IS

eotXI con tacta on CWo Ieft II good Since I
dor'" tlandle CWo He , .... was . chain
amoker , and I wo u ld n ' t le t h im u.e my
shack. I ran coax around to the I,bra ry and

H I him upon a table. """". heCould smoke
his head o tl. 'Tom: I said. ' I'm 10 sony

.bout your Wife a nd lamily ,n' 'ling to put up
wilh thai lerrible smoking . nd your short­
e ned life span' I hear Ihat Tom cun smok·
Ing .IIer his relurn to YuQOSI.vl....

Between hostl no vlal tlng opera tors ,
Fai lle< Moran COnlinuea h i. s tforls to e _·
pand amaleur radio In Nepal. ... tew years
ago aorne statnldll and J~neH ama­
teurs. Including Rusty EpI)a W60AT, oper­
a ted • apecia_1 atation In celebration
0 1 Ihe Kin g 's b llthO.y. In p"par.tion.
F.ther Maran had loaned Ina Otoaclor 0 '
Communications at~ en unused re­
ceiver . Fat"er Mo ran at lO 10 . neo some
eoax and s trung up.,., .,.,t....... lor Ina Di­
rec tor. Soon tile Oi<ector waa 8'ridty Iogglflil
callsigns. During the birthday ceIeClraliOn,
Fat"" Maran perlIOn8lty gulOed the Dirac·
tor through tile variou••maleur slations a.·
plalning tile _fits of tlam rad iO. Falher
Mor.n has .Iso pleaded the ease 01 ama­
leur radi o direclly with the King ot Nepal
and has obtajned wrill en ' Ull'lOrlutlon for
1M amsteur service. Perh.p. thj s means
"'at someday mora th.n one smateu r will
be licenHd In Nep.1. MNnwtlUe we a re . 11
tort Unllte 10 h.ve auch.,., OU.... neling Indi­
vidual keeping ON1 oft I.... Moet Wanted

list • . Amono lhe beat "'*''' of OXlng is
tile OjlJlOf1unity 10 meet and oet 10 know
wo" derful peopIfI such .. F.ther M.rshall
Maran iN lMtol .

SpKiar lhanks to rom Dug« YU20X .nd
til. Nortll. rn C.llfornl. DX Found.tio"
(NCDJlF) for pans 0'/fit . bow. rhe NCDXF
sponSQ#1J DXpetMiorIs. runs the 2O-1neter
o..con ! ys tem, .rtd . ..is /l DXe,.. "IIorfd­

wlda. For mote inlorm.,iO/l on /fit NCDJlF,
.....rile them at PO Box 2368, St. n/om CA
IU305USA.
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RAMSEY 0·3100
DIGITAL MULTIMETER
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John J: Meshna Jr., Inc.

5 VDC 25 AMP SWITCHING POWER SUPPLY

We just got in a smaJllot of ruggedly built, lightweight (4 lb.), compact
( I I " x 5" x 1~"), fully enclosed (cover removed for pic.), regulated,
switching, power supplies made by RO Industries. Input of 1151230 vee
is attached thtu convenient, clearly m arked screw terminals. The hefty
5 vdc 25 amp outpu t is via heavy du ty, brass lugs with a Red LED sea
tus indicator. All appear to be unused and in excellent condition.

Shpg. wt. 6Ib. PS-8 $50.00

SEAGATE TECHNOLOGY ST 506 5l<" HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology f
reliable storage of up to 5 megabytes of formatted data. Some features of this very popu­
lar drive are: 5 megabit/second data transfer rate, simple floppy like interface, Mgh speed
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical
siz e and m ounting paramters as a mini floppy drive . This Shugart compatible drive is the
same as used on many home personal comp uters. Each drive is checked out prior to ship­

/ ment. Comes with data. Only a few on hand, so order early.
ShDg. wt. 8 lb. ST·506 $225.00-

5 ~" HARD DRIVE CONTROLLER CARD
Finally, afforda ble, intelligent disc drive con trollers are available at low, low surplus prices. The
OMTI 20C con troller boards we offer are unused, late s tyle, surplus from a now defunct system
house. OMTI is a division of Scientific Micro Systems. These boards will handle up to (2) 5«
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using
with the above Seagate ST 506 drive, or o ther hard drives from 5 megabytes of storage on up.
The controllers have buffered slewseek modes, overlapped seeks, auto seek & verify, extensive
faul t detection, auto head & cylinder switching, full sector buffering, 256/512 bytes/sec tor, 33
or 18 sectors/track (jumper selectable), programmable disc parameters and much more. The

;r;... 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 21$2 75.00 Qry. pricing available.

-

P. O. Box 62 19 Allerton St. E. Lynn, Ma. 01904 Tel: (617) 595-2275

Dual 8 " F. D. D. Case by SMS wI POWER ONE Power Supply & Cooling Fans - - - - - - - -

We were very fortunate to fin d these beautifully designed & constructed rack
mount disc drive cases in the surplus field. These cases were made for Scienti­
fic Micro Systems for their FT Series of equipment. They are manufac tured
from heavy guage steel wi a cast metal designer bezel. They were designed to
house 2 8" floppy or hard drives. We offer you the case with the following
components & features: hinged co ver with restraining cable [or simplified ser­
vicing of the in terior components, 2 m uffin fans for assured cool operation,
studs for m ounting th e con troller card listed below, and a heavy duty Power

One power supply (their model no. CP 28I A)_ The ou tputs of the power sup­
ply are as follo ws: +5 vdc II amps, +24 vdc 3.5 amps, +I 2 vdc .25 am ps, -12
vdc .25 amps, & - 5 vdc .25 amps. The input to the p ower supply is 1151230
vac 50/60 Hz. and is bo th fil tered and fu sed. This assem bly must have origin­
ally sold for well over $300.00 each ! Only 25 on hand, so order early or be
left out on this super bargain! Shpg. wt. 38 lb. SPL479·35 $135.00 each

The SMS FD 0502 8 " floppy disc drive con troller is a complete preprogram·
med con troller (or single or double density recording on either single or dual
headed disc drives. It performs control functions required to transfer da ta be­
tween 1 to 4 drives and a host sys tem, perfonns all fonnatting functions re­
quired to read and write data and u tilizes both IBM single and double density
standards to achieve up to 630 Kiloby tes of storage per disc surface. Some
features are: programmable sec tor size, 128. 256, 512, or 1024 by tes, jum per
selec table drive type, block transfer mode, sec tor buf fer. overlapped head seek.
on board General PlJrpose Host Interface with asynchronous 19 TTL signal
lines for eigh t bit host system and input of only 5 vdc 6 amps. This board pro­
vides a direct interface to the following drives: Shugart 800 - 2/8 50, Pertee
51 J, Memorex 5501552, MFE 751B, Qwne Data Trak and similiar drives. Thflse
boards were removed from the above cabinets which were in service prior to oW'
reception of them. The manu facturers price on these IBM compatible boards is
cum m dy $900.00 each. These boards all appear to be in excellent condition. [f
m ore information is needect, please call us. Shpq. wt. 3 Jb. SPL 480 $150.00

Scientific Micro Systems IBM 3740 Compatible 8 " FDD Controller Card

_... -<-
' Phone (617) 595-2275 to place your order by ph one.

Free n page catalogue available or send $1.00 for 1st Me. VISA or American Express charge cards accepted.I::::~
CI85S service to P. O. Box 62 E. Lynn, Ma 01904. L
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• SENSITIVITYSECOND TO NONE;0 .15 uV(VHF),0.2 uV(UHF) TYP.
o SELECTIVITYTHATCAN'T BEBEAT! BOTH 8 POLEXTAL FILTER

&CERAMICFILTERFOR > 100dBAT :i: 12KHl.HElICALRESON·
ATOR FRONT ENDSTO FIGHT DESENSE& INTERMOD.

o OTHER GREAT RECEIVER FEATURES: FLUTTER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS,SEPARATELOCAL SPEAKERAMPLI FIER &CONTROL

o CLEAN, EASY TUNETRANSMITIER;UPTO 20WATISOUT(UPTO
5fJW WITH OPTIONAL PAl.

• T51 VHF FM EXCITER for 10M,6M,2M, or
220MHz. zwatts conUnlJOUs, up103W
inlermittent. S66/1I.it.

• T451 UHF FM EXCITER 210 3Walls.Kil only$78.
xter oven avail.

• VHF'" UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels
l rom 10 10 45 Walls 10 go wll h excnere & xmlg converters. Several models.
Kits from $78.

NOW-FCC TYPE·ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND & UHF. CALL FOR DETAILS.

• R1WR220 FM RCVRS for 2M or 220 MHz. O.l5uV
sens.;8 pole xtar f iller & ceramic l iller in I-f, helical
resooalor Ironl end for excepUonal selectivity,
> 100dBal ,, 12 kHz,besl available loday.Flut­
ler-proof SQuelch. AFC Iracksdrill ing xmtrs.
XlaloYen avail. Kil only $l38.

• R451 FM RCVR Same but lor uhl. Tuned
line lronl end,O.3uV sens. Klt only$l38.

• R76 Filii RCVR lor 10M, 6M, 2M, or 220. As eocve.
but wlo AFCor tiel . res. Ktls only $118. Alsoavail w/4 poIeflller,only S9lllll.tt

• R110 VHF AM RECEIVER kit lor VHF aircraft
or ham bands or Space Shullle. Only $96.

$980

$880

WiredBand Kit

10M,6M,
2M,220 S680

440 $780

FEATURES:

RECEIVING CONVERTERS LOW·NOISE PREAMPS ACCESSORIES

• M().202 FSK DATA MODULATOR. Run up
to 1200 baud digital orpacket radio sig­
nals through any FM transmitter.Auto­
matically keys transmitter and provides
handshakes. 12001220O Hz tones. Kit only
$45.

• DE·202 FSK DATA DEMODULATOR. Use
with any FM receiver todetect packet re­
dio or other digital data in "202" modem
format. Provides audio condi tioning and
handshakes. Kit only $38.

• COR·2 KITWith audio rmxer.tccet
speaker amplifier, tail & time-out t imers.
Only$38.

• COR·3 KITas above,but with "courtesy
beep" . Only $58.

• CWtD KITS158bits,easily field program­
mable, clean audio. Kit only$68.

• A16 RFTIGHT BOX Deepdrawn alum.
case with t ight cover and no seams.
7 x 8 x 2 inches. Designed especially for
repeaters. $20.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate orvott funct ions with
toucntoness. e.g., repeater and auto­
patch.Use with main or aux. receiver or
with Autopatch.Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reversepatch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• SIMPLEX AUTOPATCH. Usewithyour FM
transceiver. System includes OTMF & Au­
topatch modules above and new Timing
module to provide simplex eutccetcn and
reverse autopatch.Complete patch sys­
tem only $2OOIkil. Call orwri te fordetalls.

Price

$49
$49
$59
$54
$64

PRICE

$49
$49
$49
$49
$49
$49
$49

*

Hamtronics Breaks
the Price Barrier!

NoNMd loPayS80lo $1 25
lor a GaAs Fer Preamp.

Tuning Range

143-150MHz
213-233 MHz
420-450 MHz
150-1 74MHz
450-470 MHz

TUNES RANGE

2&30 MHz
46-56 MHz

137·150 MHz
150-1 72MHz
21Q.230 MHz
4CJ0..470 MHz
800-960 MHz

Model

HRA·144
HRA-220
HRA-432
HRA, I
HRA, I

MODEL

LNG·28
LNG-SO
LNG·144
LNG·160
LNG-220
LNG·432
LNG·BOO

FEATURES:

•v~ Low Noise:Q.1 11e Vt-tF.OAlle UHF
• High Gain: 181028"e. OependingOl'l Freq.
• Wide Dynamic RangefofOtetloMl flesislance
• Latesl Oual-9ite GaM FET.Very Stable

Low-noise preamps with
heli cal re sonators re­
duce lnte rmod and
cross-band interference
in critical applicat ions.
12dBgain.
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' ..... 1011 OJ2-uJ'

.59
$4'
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.'"S39...

For UHF,
Model XV4
Kit $99
Wired $169

For VHF,
Model XV2
Kit $79
Wired $1 49
(Specify band)

VHF MOOELS

Kit with Cn.
LessC....
W"'"

UHF MOCEl.S

Kil wl lh Clle
Len Clle
Wi'"

VHF & UHF LINEAR AMPLIFiER$. Use with ebcve.
Power revers bern 10 to 45 Watts. Several models,
kltsfrom S78.

SCANNER CONVERTERSCopy606 MHz ban"Oftlny SCl n·
ner. WIred/tested ONLY $8ll.

MoOelt to_8WIf)' P'"iCtiC~t1 & II ,ange lollsten losse.
FM.ATV. lite. NF . 2" eor leM.

For sse, ON, ATV. FM. etc. Why pay b;g bul;:ks fof a mulli
~t'IQ fof each band? Can be lloked wllh ~eon"tlfl·
_Iol'U~.2WaltSQU\putvttl, 1Walt unl ,

Eu:l1« AnI_
Input As,. Output

aJo ' ''_1.
llI-211 '06- 1011

~. -
H_ V.. ' .._I ....
:l8--3O Z2G-Z22.

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

_ ,..... , 08,........ ~
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TUBES
TY PE

2C39/7289
2E26
2K28
3-500Z
3-1000Z/8164
3B28/866A
3C X400U7/896 1
3C XIOOOA7/8283
3C X3000F1/8239
3CW30000H7
3X2500A3
3X3000Fl
4-65A/ BI 65
4-125A/ 402 1
4-250A/5022
4-400A/ 6436
4-4008/7 527
4-400C/6775
4-1000A/ 8166
4CX2 50B/ 7203
4CX250FG/ 8621
4CX2 50K/ 8245
4CX250R/ 7580W
4CX300A/ 8167
4CX350A/ 8321
4CX350F/8322
4CX350FJ / 8904
4CX600J / 8809
40 1000A/8168
4CX 1000A/ 81 68
401 500B/ 8660
4CX 5000A/8170
40100000/ 8171
4CX1 5000A/ 8281
4CW800F
4032
4E27A/ 5-125B
4PR60A
4PR60B
4PR65A/8187
4PR1000A/8189
4X150A/7034
4X 1500/7609
4X250B
4X250F
4X 500A
5CX1 500A
KT68
416B
41 6C
572B/Tl60L
592/3-200A3
607
BI1A
B12A
6 13

PRICE

S 311 .00
7. 95

200. 00
102. 00
11 00.00

9. 50
255.00
526.00
567.00

1700. 00
1173 .00
567.00
69.00
79.00
98 .00
96 .00

110. 00
110. 00
11411. 00

511 .00
75.00

125.00
90. 00

170. 00
110.00
115.00
140. 00
835 .00
242 . 50*
1185.00
555.00

1100. 00
12 55 .00
1500.00
710.00
240.00
2110.00
200.00
345 .00
175.00
590 .00

60.00
95.00
45.00
45.00

41 2.00
660. 00
27. 50
45.00
62. 50
49.95

211. 00
6. 50

15.00
29.00
50 .00

TYPE

1182/4600A
4600A
4624
4657
4662
4665
4667
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
5894B/8737
5946
6083/AZ9909
6146/6146A
6146B/ 8298
6146101/7212
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922 /60J8
6939
7094
7117
7203
7211
72 13
7214
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PR ICE
$500.00

500 .00
310.00
84.00

100 .00
500.00
P.O.R .

42. 00
250.00
125. 00
11 9. 00
232.50
232. 50
140. 00
185. 00
270.00
42. 00
6 .00

60.00
54.00
54 .00

395. 00
95.00
6 .50

10.50
17.95

110. 00
13.85
23. 50

325.00
42. 50

180.00
24.00

P.O.R .
5.75

540.00
10 .00
10.00

160 .00
79 .00
5.00

22.00
250.00
36.50

P.O.R.
100.00
300. 00*
300.00*
135.00
311 .00

P.O.R .
13. 50
85.00

2.50
95.00
36.00

TYPE--
ML7815Al
7843
7854
Ml 7855KAL
7984
8072
8106
Bi l l A
8121
8122
8134
8156
8233
6236
829S/Pl172
8458
8462
8505A
8533W
6560/A
8560AS
6606
8624
8637
8643
8647
6663
6877
8908
6950
8930
616 Me t al
6l6GC
6CA7/El34
6Cl6
6DJa
6005
6GF5
6GJ5A
6G K6
6HB5
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6KD6
6l F6
6l Q6 G.E.
6lQ6/6MJ6 Sy l vania
6ME6
12AT7
t 2AX 7
12BY7
12JB6A

PR ICE

$ 60.00
107.00
130 .00
125 .00

14.95
84.00

5.00
225.00
110.00
110.00
470.00

12. 00
60.00
35. 00

500. 00
35 . 00

130. 00
95.00

136. 00
75. 00

100 . 00
38.00

100. 00
70.00
83.00

168. 00
95.00

465. 00
13. 00
13.00

137. 00
25. 00

5 .03
5.38
3.50
2.50
6.58
5.85
6.20
6.00
6.00
8 .73
6 .28
6.00
6.00
7.25
5. 05
8. 25
7.00
7.00
9.00
8.90
3.50
3.00
5.00
6.50

NOTE * "USED TUBE NOTE P.O.R . " PR ICE ON RE QUE ST

"ALL PART S MAY BE NEW , USED , OR SURPLUS . PART S MAY BE SUBSTITUTED WITH COMPARABLE PART S IF WE
ARE OUT OF STOCK OF AN ITEM.

NOT ICE : All PRI CE S ARE SUBJECT TO CHAN GE WITHOUT NOTI CE.
For information call: (602) 265-0731

Toll Free Number
800-528-0180
(For orders only)

" A ll pa. ls may De ne* Or
surplUS. and parIS m ay De
lIUDSt ,tu le<l* ,U'I comparaDle parls
,I _ ..e out 01 stock 01 a n ilem- H

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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-

$9.99

$19.99

$23. 99

•••• •

NI -CAD BATTERY CHARGERS

MALLORY CHARGER

UNIVERSAL CHARGER

EVEREADY CHARG ER
5 .99

2.99
1. 99
2.99

9.99c

9 5.99
9 49 .99
q 54 .99

a S 1.99
h 7 .49

used a

"ew

"ew
"ew
"ew

GOUL DNI -CAO BATTERIES
AA size 1. 25v at SOOmah r new
o size 1.25v at 4 AHPHR new

GENERAL ELE CTRIC NI -CAD BATTERIES
AA size 1. 25v at 500ma hr new a
1951 94 3. 75v at l OOma hr new
AA size 3.75v at lOOmahr new a
AA si ze pack of 10 12 .5v
at 45()nahr
Sub C Pa ck of 10 12 .5v
at 2. SPJnphr

UNION CARBIDE HI - CAD BATTERIES
193817 3. 75v at 225mahr ne'N a 2.99

GLOBE GEL-CEl l BATTERIES
2v at BAMPHR 6(280
12v at 20AMPHR GC12200
12v at 23AMPHR 6(12300

EAGLE PICHER GE L-CELL BATTE RIES
12v at 1. 5AMPHR CF t2V1.5 new d 11.99

GATE S SEALED RE CHARGEABLE LEAD ACID BATTERIES ANDPACKS
2v at 2.5AMPHR 0 Cell new b 5.99
By at 5AHPHR 4 X Cell used f 14 .99
12v at 2 . 5AHPHR 6 0 Cells new f 24 .99
lav at 2 .5AMPHR 9 0 Cells new f 29 . 99

GENERAL ELECTRIC SEALED REACHARABlE LEADACID BATTERIES AND PACKS
6v at 2.5AMPHR 3 0 Cells used e 10. 00
12v at 2 .5AMPHR 6 0 Ce lls used e 19 .99
12v at 5AMPHR 6 X Cells used e 24.99

*************************** ******************** ******** *************************** ******** ***

E.F . JOHNSON ROLLER INDUCTORS :••••••••••••••••••••••
M)DEL 229 -0201-01 MJDEL 229- 0202-01 ...
10UH at 3AMPS MAX. $36.99 18UH at 5AMP5 MAX . $44 .99 :
****************************************************
UNELCO. SEMCO.ARCO METAL CLAD Mi CA CAPAC ITORS

Standard Si ze Mi cro Si ze
3.9 14 33 62 175 5 25
4 .7 15 34 68 180 6 27
5 18 36 75 200 7 33
5.1 20 38 80 220 8 36
6 . 8 22 39 82 240 9 51
7 24 40 100 250 12 62
8 .2 25 43 110 300 15
9.1 27 44 120 360 16
10 27 .5 47 123 470 18
11 28 50 125 500 20
12 30 51 140 820 22
13 32 56 150 1000 24

********NDTE ALL VALUES LI STE D I N PICD FARAO********
PRI CE INFORMATION
I to 10 $ . 90ea. I I to 51 $. 80ea . 52 to 102 $.70ea .
103 and up ca 11

***************************************************

Toll Free Number
800-528-0180
IFor orders only)

" All pans may be ne'" O' ~COJt! ele""tr0'V""1s", ' Pl",s. a n d parIS ma y be ....
SlJDstot",led " ,t n compalablepal'ls
If ..e ... OUI01stock otan 11em ·· 3802 North 27th Ave., Phoenix, AZ 8501 7

For Information call: 602-265-0731 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS
"'" PRICE "'" PRICE "'" PRICE "" "",cr
2N15 61 $25 .00 2N5920 s 70 .00 40608 'CA $ 2 .48 BFY90 s I. 50
2N1562 25 .00 2N5921 80 .00 40673 'CA 2 .50 BLW60CS 15.00
2N1692 25 .00 2NS922 10.00 40894 RCA 1, 00 BLX67 12 .25
2N2857 1.55 2N5923 25 .00 60247 RCA 25 .00 BLX67C3 12.25
2N2857JAN 4 . 10 2N5941 23. 00 61206 RCA 100 .00 BLX93C3 22.21
2N2857JANT X 4 .S0 2N5942 40 .00 6l80DA RCA 60 .00 BLYS7A 7 .50
2N2876 13 .50 2N5944 10 .35 62803 RCA 100 .00 SLYSSe) 13 .08
2N2947 18 .35 2N5945 10.00 43041 4/3990RCA 50 ,00 BLY89C 13 .00
2N2948 13 .00 2N5946 12 .00 3457159 RCA 20 .00 BLY90 45.00
2N2949 15 .50 2N5947 9 .20 3729685-2 RCA 75 .00 BLY92 13 .30
2N3118 5 .00 2N6080 6.00 3729701-2 RCA 50 .00 BLY94C 45 .00
2N3119 4 . 00 2N6081 7.00 3753883 RCA 50 .00 BLY351 10 . 0 0
2N3134 1. 15 2N6082 9.00 615467-902 25 .00 BLY568C/CF 30 .00
2N3287 4 . 90 2N6083 9.50 615467-903 40 . 00 C2M70-28R 92 .70
2N3288 4.40 2N 60 84 12.00 2SC568 2 .50 C25-28 57 .00
2N3309 4 .85 2N6094 11 . 00 2SC703 36.00 C400S 2.50
2N3375 17 .10 21'609 5 12 . 00 2SC756A 7.50 COl659 20.00
2N3478 2 .13 2N6096 16. 10 2SC781 2.80 COlS99 20.00
2N3553 I. 55 2N6097 20 . 70 2SCI018 1.00 COI920 10.00
2N3553JAN 2 .90 2N6105 21 .00 2SCI042 24 .00 C02188 18 .00
2N3632 15 . 50 2N6136 21.85 2SCI070 2.50 CD2545 24. 00
2N3733 I t .OO 2N6166 40 .24 2SC1216 2.50 C02664A 16.00
2N3818 5 .00 2N6267 142.00 2SC1239 2 .50 CD3167 92 .70
2N3866 1.30 2N6304 1.50 2SC1251 24.00 CD3353 95 .00
2N3866JAN 2.20 2N6368 30 .00 2SC1306 2 .90 CD3435 26 .30
2N3866JANTX 3.80 2N6439 55 .31 2SCI307 5.50 CD3900 152 .95
2N386 6JANTXV 4.70 2N6459 18 .00 2SCI424 2.80 C11 25-12 20 .00
2N3866AJANTXV 5.30 2N6567 10 .06 2SCI600 5.00 CM40-12 27 .90

2N3924 3 .35 2N6603 13 .50 2SCI678 2.00 CM40-28 56 .90

2N392 6 16 . 10 2N6604 13 .50 2SC 1729 32 .40 CME50-12 30 .00

2N3927 17 . 25 2N6679 44.00 2SCI760 I. 50 CTC2001 42 .00

2N3948 I. 75 2N6680 80.00 2SCI909 4 . 00 CTC2005 55 .00

2N3950 25 .00 021-1 15 .00 2SCI945 10 .00 CTC3005 70 .00

2N3959 3 . 85 01 -807031'4 65.00 2SCI946 40 .00 CTC3460 20 .00

2N4012 11.00 35C05 15.00 2SCI947 10 .00 DV2820S 25 .00

2N4037 2 .00 102 -1 28.00 2SCIO/70 2 .50 DXL1003P70 22.00

2N4041 14 .00 103-1 28.00 2SCI974 4 .00 DXL200lP70 19.00

2N40 72 LBO 103-2 28 .00 2SC2166 5.50 DXL2002P70 14.00

2N4080 4 .53 1041'1 18 .00 2SC2237 32 .00 DXL350 lAP 1001' 47.00

2N41 27 21,00 1631'1 10 .00 2SC2695 47 .00 £FJI,015 12.00

2N4 416 2 .25 181-3 15.00 A2XI698 '0' EFJ4017 24.00

2N4 427 1, 2 5 210-2 10.00 A3-12 14 .45 EpJ4021 24 .00
2N4428 1.85 269- 1 18 .00 A50-12 24 .00 £pJ4026 35.00
2N4430 11 .80 281-1 15.00 A209 10.00 ENI5745 20.00
2N4927 3 .90 282-1 30 .00 A283 6 .00 pJo/540 16.00
2N4957 3 . 45 482 7 .50 A283B 6 .00 FSX52WF 58.00

2N4959 2.30 564-1 25 . 0 0 A1610 10/.00 G65739 25 .00

2N501 6 18.40 698-3 15.00 AFI02 2.50 G65386 25.00

2N5026 15. 00 703-1 15 .00 AITI2 2 .50 CM0290A 2 .50

2N5070 18 .40 704 4 .00 AR7115 20 .00 HEP76 4 .95

2N5090 13 .80 709-2 11 .00 AT4 14 35- 5 6.35 HEPS3002 11 .40

2N5108 3. 45 '" 4 . 00 B2-82 10 .70 HEI'S3003 30 .00

2N5109 I. 70 733-2 15 .00 B3-12 10 .85 HEPS3005 10 .00

2N5160 3.45 798-2 25 .00 B12-12 15.70 HEPS3006 19.90

2N5177 2 1.62 3421 28 .00 BAL0204125 152 .95 HEPS3007 25 .00

2N517 9 1. 04 36831' I 15.00 81'25-35 56 .25 HEPS3010 11.34

2N52 16 56 .00 3992 25 .00 840-12 19 .25 HF8003 10.00

2N5470 75 .00 41641'1 15 .00 B70-12 55 .00 HFET2204 112 .00

2NSS8 3 3 .45 42 431'1 28 .00 BF272A 2 . SO HI' 35821 38 .00

2NS589 9 .77 4 3401' 3 18 .00 BFQ85 2 .50 HI' 358268 32.00

2N5590 10.92 4 38 71' 1 27 . SO BPR21 2 . SO HP35826E 32 .00

2N559 1 13 .80 7104-1 28 .00 EpR90 1.00 HP35831E 30 .00

2N5596 99.00 7249-2 10.50 EpR91 1.65 Hp358)2E 50 .00

2N5636 12.00 7283-1 37 .50 EpR9o/ 2 .50 HP 35833E 50 .00

2N563 7 15 .50 7S36-1 30 .00 BFTl2 2 .50 llp35859E 75 .00

2N564 1 12 .42 7794-1 10 .50 BFlJl6A 2.50 HP 35866E 44 .00

2NS642 14 .03 779S 15 .00 BFW17 2 .50 HXTR2101 44 .00

2N5643 25. 50 7795-1 IS .OO BFW92 1. 50 llXTR3101 7 .00

2N5645 13 .80 7796-1 24 .00 BFX44 2. 50 llXTR5 10 1 31.00

2N5646 20 .70 7797-1 36 .00 BFX48 2.50 HXTR6 104 68 .00

2N56S 1 11 .05 400BI RCA 5 .00 BFX65 2.50 HXTR6105 31.00

2N56n 18 .00 40279 RCA 10 .00 BFX84 2.50 llXTR6106 33 .00

2N5764 2 7 .00 40280 RCA 4.62 BFX85 2 .50 J310 1. 00

2N5836 3.4S 40281 RCA 10 .00 BFX86 2 .50 J02000 10 .00

2N5842 8 .45 40282 RCA 20 .00 BFX89 l. 00 J02001 25 .00

2NS847 19 .90 40290 RCA 2 .80 BFYII 2 .50 J04045 24 .00

2NS849 20 .00 40292 RCA 13 .05 BFYI8 2 .50 KD5522 25.00

2N5913 3 .2S 40 294 RCA 2 . 50 BFY19 2.50 KJ5522 25 .00

2N S9 16 36 .00 40341 RCA 21.00 BIT39 2 .50 111106 13.75

Toll Free Number " All pa rt s may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 surpl us, and pa r t s ma y be

~~ electrolUcisubstiluled with comparab le parts

(For orders only) ;f we are oul of stock o f an item."

For information call: (602) 265-0731
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RF TRANSISTORS (CONTINUED)
M\ 107 $ 16. 15 KRF4S8 $20.70 1'E0 21 6O£R $100.00 SOlD09 $15.00
!l ll li 'l .iS KRf 464 n .lO NE02 D~ 5 .30 501009-2 15.00
lHl l 2 1.25 KRF466 18. 97 NE1l78) 61.00 501012 10.00
MI 134 0. 40 MRf472 I. SO NE 2 l 889 43 .00 50 1012-3 10 .00
K9 U 6 29 .10 KRF475 3. 10 NES783S 5.10 501012-5 10.00
!!9 579 ' . 00 KRF4 76 3 .16 NE64360ER-A 100. 00 SOlO I) 10.00
K9580 7.95 HRf4 77 20 .00 NE64480 (8) 94 .00 50101)-3 10 .00
119 58 7 7. 00 KRF479 8.05 N( 7)436 2 . SO SD1O I3-7 10.00
K9 S88 5 .20 MRF492 23 .00 NE77 36 2ER 100.00 SOIO II':> 15 . 00
H91':>2 2 '; .9 5 MRFS02 1.04 NE98260ER 100.00 5010 16-5 1') .00
M962) 7 . 95 MRFS03 ' . 00 P RT8 63] 25 .00 50101 8-4 13 .00
M9624 9. 9S MRF504 7. 00 PTJ1 27A 5 . 00 501018-6 13 .00
M9 625 15.9 5 MRP509 5. 00 pn1 2 7B 5. 00 50 1018- 7 13 . 00
M9630 14. 00 KRF511 10. 69 PT3127C 20. 00 S010 18-15 13 .00
M9740 27 . 90 MRF51 5 2 .00 PT3 1270 20 .00 501020-"1 io.oo
K974 1 27 . 90 KRF 'H 7 2 .00 PT3 127£ 20 .00 501028 15 . 00
K9755 16 . 00 KRF525 3.45 er.nso 20 . 00 50 1030 12 . 00
K9780 5.SO KRF559 I. 76 PT3 194 20 .00 501030-2 12.00
K98 27 11 . 00 KRF"i87 11 . 00 PT3 195 20 .00 501040 5.00
H9848 35. 00 KRF605 20.00 PT3537 7 .80 501040-2 20 .00
H98 50 13 . SO KRF6 18 25.00 PT4166£ 20 .00 501040-4 10 .00
H98 5 1 20 .00 KRF626 12 .00 PT41760 25 .00 501040-6 5 .00
...860 8 .25 KRF628 8 .65 PT4186B 5 .00 50104) 12 .00
K988 7 2 .80 KRF629 3 .45 PT4209 25.00 50104)-1 10 .00
K9908 6 . 9 5 KRF641 25 .30 PT4209CJ5645 25 .00 501045 3.75
K996 5 12. 00 KRF644 21 .60 PT4556 24 . 60 50104<r-1 2 .00
11111 500 25.00 KRF646 29 .90 PT4510 1.50 501053 4 .00
KM I550 10 . 00 KRF6 48 33.35 PT4511 20 .00 501051 10 .00
11K 1552 50. 00 KRF816 15. 00 PT4590 5 .00 501065 4 .75
l'I!'l 155) 50 . 00 MltF82 3 20 . 00 P! 461Z 20 .00 SOl068 15 . 00
111'1 160 7 8. 4 5 HR F846 44 .85 PT46Z8 20 .00 5DI07 4-2 18 . 00
MM I 6 14 10 . 00 MRF892 35 .50 PT4640 20 .00 50107 4- 4 28 .00
MM1 BI0 15. 00 MR F894 46 .00 PT464 2 20 .00 S01074-5 28 .00
MM I 8 10 15 .00 KR F901 3 Le a d 1. 00 PT56JZ 4 . 70 SO l076 18 .50
MMI943 1. 80 KR F90 1 4 Lead 2 .00 PT5149 25 . 00 SOI077 4.00
11H2608 5 .00 KRF90 2J2N660lJAN 15 . 00 PT66 1Z 25 .00 501077-4 4 .00
MI'I3315" 17.10 KRF902B 18. 40 PT6619 20 .00 SOI011-6 4 .00
MM44 29 10. 00 HRF904 2 .30 PT6108 25 .00 S0 1018-6 24 .00
"'8000 1. 15 HRF90 5 2.55 PT6109 25 .00 501080-1 7.50
"'8006 2 .30 KRF91l 2 .50 PT6720 25 .00 501080-8 '.00
HH8011 2 5. 00 KR F96 5 2.55 PT8510 15.00 501080-9 3 .00
KP5U31 1.01 KRF'966 3.55 PT8524 25 .00 501084 8 .00
KRA202 3- 1.5 4 2 . 50 KR FI ()(l(lKA 32 .11 >'T8609 25 .00 501081 15 .00
KRF134 10 .50 KRFl004M 31 .05 PT86)) 25 .00 501088 22 .00
KRF 136 16 . 00 HRF200i 41 .14 PT86)9 25 .00 S01088-8 22 .00
KRP l l l 35 .00 KRFZ005 54 .91 PT8659 25 .00 501089-5 15 .00
HRF208 11 . 50 MIlF5 116 24 .00 PT8679 25 .00 501090 15.00
KR F2 12 16 . 10 HRF8004 2 . 10 PT8108 20 . 00 SOl094 15 .00
MIl F22 I 10. 00 MSCJ72D-12 225 .00 PT8 709 20 . 00 501095 15 .00
KR F223 13 . 00 KSC I821-3 125 .00 PT8721 29 . 00 501098-1 30 .00
MRF22 4 13 . 50 HSCI821-1O 225 .00 PT813 1 25 . 00 50 1100 5 .00
MRF221 3.45 MSC200 1 30 . 00 PT8742 19 . 10 501109 18 . 00
MRF2 30 2 .00 MSC2010 93. 00 PT8187 25 .00 501115-2 7.50
KR P2 3 1 10 . 00 MSC2223-1O 245 .00 PT8828 2 5. 00 S01l15-3 7.50
HRF2 32 12 . 01 MSC2302 'OR PT9100 2 5. 00 501115-7 2 . 10
KRF2Jl 3 . 15 MSC3000 35 .00 P19102 25 .00 501116 5 .00
KRF 238 13 .80 MSC3001 38 .00 PT9783 16.50 5011 IS 22 .00
KRF239 17 . 25 KSC72002 "" PT9184 32 .10 501119 5.00
KRF 24 5 35. 65 KSC13001 '0' PT9190 56 .00 501124 50 .00
KR F24 7 31.00 ><so8006' 35.00 PT31083 20 .00 501132-1 15 .00
KR F304 36 .00 ><S080091 10.00 PT3I962 20.00 501132-4 12 .00
..."". SO.OO KSC80099 3.00 1"TI<'68Q 20 .00 501133 ' .SOKR F31) 11. 15 HSC80593 '0' RE3154 25 .00 501133-1 10.00
!fRF314 29 . 21 HSC8015S '0' REJ789 Z5. 00 5011)4-1 2.SO
HltP31 5 2S. S6 MSCS2001 33.00 RFJ5 16 .00 50 1134-4 12 .00
KR FJ I6 55.43 HSCS20 14 33.00 RFS5 17 . 50 50 1134-11 l Z. 00
HRFJ17 63 .94 HSC82020M 130 . 00 RFllO 21.00 50 1135 10 . 25
KRF4 12 18.00 M5C8Z0 30 )) .00 S50- 12 23 . 80 50 1135-3 12 .00
HR F420 20 . IZ MSC8 )00 1 40 .00 5) 006 15 . 00 SO ll36 12. 50
MRF421 2 5 . 00 MSCS)OOJ 82 . 00 S)00 7 10 . 00 SOllJ6-2 12. 50
MRF422 38 .00 MSCB3005 70 . 00 S30 31 22 .00 SOI 14 )-1 10 .00
I1RF421 17. 25 MSC83026 '0' SCA )52 2 5. 00 SO I14)-) 17 . 00
KRF4 28 63 . 00 MS C83J OJ '0' SCA35Z3 5 . 00 s0 1l 44 4 .00
KR F4) 3 12 . 0 7 H5C84900 60 .00 50)45 5 .00 S0 1l45-5 15 .00
HR F449JA 12 . 65 HT41SO 14 .40 SDlo lo5 5 .00 SOll46 15 .00
KRF450 J" 14 . 37 HT5 126 25.00 SOI004 15 . 00 SOil 41 15 .00
KRF452/" 11 .00 HT5596 ( 2N) 99 .00 SDIOOl 15.00 S01l88 10 . 00
IGtF453J" IS. 40 HT5168 (2N ) 95 .00 501007-2 15.00 50 1189 24.00
MllF4 54 /A 20 .1 2 HTS162 25 .00 S01001-4 15 . 00 501200 I. SO
KRF455JA 16 . 00 Jrl £02136 2 .00 SD1001-5 15 .00 501201-2 15 .00

Toll Free Number ·'All pa..s may be ...* or

~~ electro'Ucl800-528-0180 S'IfP h"S . a nd pa rIS may D.
SUllSl ,luled * 'lh compa'llbIe par'lS

(For orders only) II Off! are OUI of Slock of an ilem."

For infonnalion call: (602) 265-0731 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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$39.99

m
Part ' 300- 11173
120Va c Type BSC Same
FSN 5985- 54 3-18 50

$39.99

COAXIAL RELAY SWITCHES SPDT

ex<
Part ' ]00-11182
120\'ac Type BSC DC t o 4 GH ~ .

FSN 598S-543-1225

$29.99

Amphenol
Part ' 316-10102-8
115Vac Type BSC DC to 3 GH~_

l
I•

RF Transistors (cont inued)
".= 110." ".~ •,." ....._1 ".... <H I '" "0... ..."..." >l... . D.. '..... I, .... .." .... , ., .... ....,." .....
..11.1-1 .... ".= ,." ..." ".D _"1' <." ..U ol ".00 ....')-, I.... ....- ,...... ...n,. ".•.lIll-11 .... .')of >." . ..u·' ,.... sar ,... <." ...OJ ...... ....,. ,... .......... I,.,.... -"',. ...•...,,-,. .... m._ >." ....u.' ".D - » "." _,U,..' n ." .''1'-1 ..... ".- ,..... .....".. D."........, >.0 D"" ••0 .,,_, D.D --, D.D ..'", ,.... "'0" ..... ...,.., ...... "- ....
DUl ... " >.0 ."" .." ..." ..... ..,,,., ...... .'111·' ,.... ..,U.... - 11 •• ......., ...... _.. "."..n,. ..... ...,,,. ' .D .,,'" '''DO SU" .. "... .'11Z.1 ,.... .....:0-. ..... ..,.., D.D '0'- ".•..n, .... ..... ..,...... '.0 ".- n ." -,- ..... .,I>N- ,.... ..,~. ..... so,,'..., .... .....,. Ii."..II'.... I .... IDI>"_' '.0 ".- ' .D _."', ,..... • 11.. ll . " "'~' n ... ."" .... ....., 1M•
..II....' I)•• • '''>-1 '.D .......... '.D ..nIl ' '.0 ."'.' n ." ...,... 12•• .,,,,, » .... -- n.•."... ' .0 . , ....> ' . D ".- ' .D ..nu, ,.... oou,...._ H.n ...,,_. ,.... .- ' .0

_., n."
"'''JO-' '.D SDU1S '.D .,....... ' .D sun" D.D oou_, I .. ... ...14.. I .... alG'·" .... ,.- ....
aU_ '.0 "''''''''' '.D ".- n .I' Sin, .. D.D .'H"" ,.... SIII ' __' ..... .....,-,,, "... ,- .....
Ull••'" ,.... Ull" ..... ..'...., ..... ..,.,,,. ,.... .U.,_, ' .0 .,.- 11." ",''''' ' .0 nil" ,."
.llll_ll '.D SII' .... ' .." .,....' l1." $&1'»'1 "... • Il• • 'o." .". ,.... $&1'111 "... ""u. ,."
""''''0 ,.... ..,..... .." ".- ..... ~- m.D ........, '0.... s.".., D.D ..,,., D.D ""'0" >.0.ll" ,.... ...,...., '.0 .'-, " .0 ~D' n ... .."...., '0." .." .., "... _'D D.D w,••• ".".Ul ... , "... SII' ...' "." SO,.... , "... an,,, <.0 ..II.... ,.... ..- .." -,- m.D ~, '.0
• "n-' '• •a, ..- n ... SII,»o-1 ,.... ..."., <.m ......... "... ..,...... ..n ........ '.D nvt'lO'_ .......".--,. ,.... m. _ II." SII"U_' H." .....,.,. m.m SII'.-. "... ........ '.U ._- ..... ",,-, II...
SII'Il' ' .0 SII,.,. I .... SII,,,I-, ..... .." I>' n .... SII''-' "." ....... 4 •• ' .." ..., D.D '''0'' ,......"...... "... . ",..., ..... H ,,,I-] D. D SIll""""'" LJ.>o ..- I.» .........., ..... au,oll ' .m .". '.0so".._, ,.... ...".... ll." •• IlJO-. D.D ....." m.D "" 10'_' ' . 0 s..." ".00 .."of< D.D

Relays

"'c To I\"nuna Plug Coal< Cable RG- 58 re Inch 0' B~C ' 0 N Coax Cab I " RG-58 ae i nch .

$7 . 99 0' 2 '0 ' $13.99 0' 10 '0' $50.00 $8 .9 9 0' 2 ~'or $ 15.99 0' 10 '0' $60.00

,,_,llQO,Ou nc -. C.... O. .. C_, """'OAI" ,u.• . ..... _ ....... .. C'O-'. Cho«o ON,
c.....·__ .. _ _ , ,_ ~. (:I<oooO, _ ... -"
... .. C'O.O:.c.O.<> ·. ... _ _ _ _

.,....__.. _ -..- ,,-_.. _ _ • 01--,_......."...-,_ ~._-_ ......-"-"-- ''''-_ ....__.._-_ _ ... ..- ..._--_.,...
--...---..""..-__ '"'* _ IMSTE"""""- ..... 0_.
....,..__---_..-- ..._.. ..._-_ -.....,.... ~ ..._..._-_.._-"' _-""..._...-_____""'__._"" ._ow = ... ..-_ ..-.... ._....._.....- .._---_...-...... .. . , _ _ __ .. _ ..__.. 10 .. ___.. ...._..._-_..__ ......_..- .. ---- ,...---------._-- _..._-_ ..._.._--_._.._-""-_ .._...__.._..__. .. =_.__ us_ .__....._....._T... ·. ..__...._. _5" ~ _
__... ..__ . e-. t>oo<o-. .. ....us __•

:_:.:_:.:_: _coo....._ .. ""__ _ ••_",,_._._..---_._ _."' _,_..--_ __......._ __....__ ...__....-.__ .._.__..._-_ _.._ ....._-_ ...-...... """""'""" ...-_.._...---------- --_...- ------_ ..-P.wITI; W<I _ tile "II'" '0 suboli ll... or '""IOCII _ II.......,~ . oa<t 01 .......' or """"l'>ar_
....',"'*'-.

POSTAOE: Mlntrnu m 1~Ip!>ng ..... "-"ollng 'n 'Ile u.s .. c........,..•"'" M.xie<> i. 53.00 'or 0'''''''''' .~iP.
..-t•.•1' eoutl,n.. '. 55 .lA), " " '.,.. or• • ••ilobl••" .... !"n. ot VOV' ordw. AU for~If""'-'
t>Ieue ,nc' 2M" ot ,1le...-oO .""""" for .h'OOIng."'" _ling. C.O.O... . re .~Ippod A lA

~"
PII( I'AlO OIlD(1\$: 0.-. ......,bI .......- "' • ......,~

PRICES; _ ... ....o,ect ,. cnange " 'I-' _"",.
l'UI'C "1\Sfi OIlM IIS; _ ......,. pon:ftIM...-.-,. _tl>IJ .........,__"'._

IIESTOC'" CIOAI'IGES; N .,."......._ '0 MHZ ELECTIlONICS, 'NC. _ to__ ....... ,....
..._ .... bI ......._~ lot ." __ ...... _ til <:I'IatVI<l • ,~ RESTOCII
Ct>UJ'lGE """ "' alEDIT ()JjLT. "'-10.. "00 _ ......._., _ " CIOP!'''
...................... ....-.... bl_ IIICl pOor I. I/'IofIPItOlI ,'''','.'''. ".
_ .__bl_ 10 DAfSoI_ .. --*. RaI.... --....,iOtI __"*"
bI_. oed '"~ l802I 2002. " or ....,f'yOftg .. '" _ e.t<L _ -......... __ bI
_ .... "" .... 100_.

SAUS r A,ll; ARIZOl'<A .... _ ,..._. _ ARIZOl'<A_ ... -.I
...,...."... on ,"" ..If> ... ""...-. _ *" _ ...._ .. olFIIZON.... ..... _ '.0<110'"
__ .... ARIZONA... ""*""'" to _.~ _ ,.. .

SMOIITAGE OJII OAIlAGE: ..... _ teo-~ Of til _ 5 DATS.-
'-'" ... pert:oII. Clooimo _ ....- • ClOP!' .- .... .-. IoICJnlI '""~ __
__c-.tII __"'-....,,'ng lII02l2U." ..._._c.d _
'..... """"'" t.. on ..... 100 _. Alt I, _ bI-"t pecl<ecI. If ;, _ ..........
Il*C"*'I to conl"", I............ 10 I I...... "*" ...... QUI ......__ ~ • __
It II "II_to...eus-. -.... dO__,ty .. ""'''''' INs"- perl(l<I ... bI _ .otIiI.... ,..............- .._*'u.......- ,.... ...-......-..
OUII a:lO ..""'BEll IS STRlCTLT FOR OAOEAS ()JjLT I60OI S2lHl'80. ... FORMATlON CALLS AR£
T"~E" Otl flI02l 242-8916 Of 16021 ~2-3037,

" All pa',s ma y be ne w o r
s urptu s , and p a rt s m a y be
substltu,ed WIth comp,lIIable parIS
it we are OU, 01 s tock or a n ilem.··

electroruc,lj
3802 N.27th Ave. Phoenix, AZ OS017

For information ca ll : (602) 265.0731

Toll Fr• • Number
8DO·528·0180
(For ord.,.. on ly)

PRICES SUBJECT TO CHANGE WITHOUT NOTI CE
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ONTESTS

RESULTS
lSS5 WOALD sse CHA...PIONSHIP CONTESTS

CLAIMED SCORES

SfatiKI
Call.ign 0 50< .....,- Count.... Ctalmed SCortI

2O-M.I.. Sl1lliJla 011
1. NR~M "'" " " 1,092,300
2. KA IGG '" eo 65 91.,115
3. W1BR ""

,. sa 115,040
• . W5FO '" " " 572,250
5 OK1TN '" " ee 4.5,230

2O-M.t., Mulll·Op
1 K5LZO 1473 ee " 932,815
2. KE1C 1111 ss " 559,860
3, KA t YR eo .. ,. 300.500
4. KD5RW '" .. " 133,045
5. WBfOII '" " " se.eec
~"al" Sl1lliJ1e 011
I. KE5CV ''''' se " "".""2.UXS u se ea " ~7,lWO

3. N6VK 1012 es " "'."". , KE5IV "'" ea " UJ.'"
ON"" '" se ee 3U.""
~MIl1.. Muttl-Op
1 K3TUP ,,,. " " 591,2-40
2 KYIS "" " " 512.~

3 WA~X I sse " " ....see
4 N400s 1151 ,.

" ",.no
5, KS90 ,..

" " 374,990

1. ...1l1.. Sl1lliJ1a 011
1. N10 F/f 1111 ee ra 411,2-40
2. wtEJ 1152 " ta -401 ,580
3. K12M '"

,.
" sea.esc

4. WB9HUL '" "
, aeasec

5. W10 DY esc " rs 228,890

180-Mel• • MullloOp
1. WB8IFP ",. ee e J.4O,160
2. W0CEM "" " e 332,450
3. WBRA ,,. ee " 212,995
4. H04R '" "

, ssa.ose
5.WA~XI sse ,. aa aec.ese
Claim<!d scores ' 01' t t>e 15-mete. and 150meter ...ent s will appear In a fulute Ill-
sue, Final . lIlIullS will appear lhls t, ll.

80 73 10' Radio Amateurs • June, 1985

WORLDWIDE
SOUTH AMERICA

CW CONTEST
Starts: 1500 UTC June 8
Ends: 1500 UTC June 9

REPORTING

Enl rJt!'S must be postmatl<ed 1\0 IlIle<
tnan July 111h and senl 10 llle ARRL 225
Main Slreel , Hew.nglon CT 06111 . Ofllclal
entry tonns ate a••ilatlle l rom llle same
address for an SASE. Usual ARRL disqu-al.
il ieat lon rules apply. Usual ....rd$ to tap
Korars In eact> ARRL section, tome 11m­
nee te where signlhcant effort Of compe­
lillon Is evidenced. Muil l-operator entries
• .... nol eligibl'" for single-band aW.fds.

Sponsored by ElecffOllica Popul., malil­
illine o l Rio de Janeiro, B.azil, tnls contest
will be t>eld . nnually on Ina second wlltlk·
end Of June. Use al l bandS, 80 tnrougn 10
melflfll. on ON only; Croll,band contact s
.re not u nd . Only con l .cll tHIt we"n

101Hz, and 3 poln .. f Of 1215 101Hz and
above, Crossband OSOs do not count.

Mu ltrpl lflfs a'e eact> ARRL eeenee In
tne contiguous 48 Slates (63 maximum),
u.ch canad,an PfOO'lnce (maximum 12),
and each exec country (eXclud ing W and
VE). Mult ipliers count once per band.

W....Id.1doo Souttl~ CW Coni..'
AAA l VHF OSO Party
ARAL FIHI cay
Sum_ SMI RK Pa rty
CARF canadlo Day Com_
tARU R~port ChampOonahlp
CO Wor1dw ldoo YHF WPJ. Contest
ARAl UHF Coni..'
,........., GOO hrt,
SARTO WGildwicloi FlTTY ConI..,
AARL YHF esc Party
W..hlnglon 0 50 Party
Lit. Sum<T>el' ORP CW 4c1irity W........:I
AARL esc Plrty- CW
AID CW ox Cont••t
ARRL 050 Party-Phone
ARRL Simull l.cl Emergency Ti lt
ARRL S. ..pltlk••_ CW
ARRL Sw••pstakes -Phonl
ARRL 160-Mlter Coot• • t
ARRL 1().Mat•• Conlnt

Jun 11
J .
Jun 22_23
Jun 211_30

'".JlIl13...14

........"

.... >-.
Aug 17· 1'
Aug 17_1'
s.p 14- '5
s.p 14_1 15
s.p 28-28
Oct 5-1
0cl1 2- 13
Oct 12-1 3
Oct 1\1...20
Nov 2-3
Nov 11-17
o.c 7-8
Dec '4-1 5

SCORING '

Count one point lor each complele 50­
or I....MHz aso, 2 points IOf 220 Of .20

Sunny southern Cali fornia Is l he home of l ne F.esno Amateu' Radio Club,
pubUst>e.s 0 ' S~ip, June' . Ne.... leue. o f the Month ,

II 'a readlly apparenl thai EditOf Don Maye. H6EMV has h is t>and, tun cove.lng
the vafi <!d activi ti es ol lhls aclive and growing club. Vet Don lIOmehow manaliles
to Inciude just about ...eryone In each issue, a t.ick lhat <!dilorS 0 ' fellerlnlil
10urnaiS st>ou ld make fUll use of.

Li ke many 01 our winners, S~lp Is p. ln!<!d In a magazine·like fOtmat wh ich bal·
ances ooltorla l content "'itt> paid advertis ing . Tt>e result Is I p.o feSSIOnal·looklnll
publication lh.t nearly pay. for itself!

To ent er you. club'e newsleue. in 13'. Hewslelter 01 tne Montn Conies\. send
It to 73,80 Pine St.eet , Pele.borough HH 03459, Att n: Hewslellef of lhe Monlh,

otner call du.lng tne conlesl period, ...Ilh
tne exception o t l amlly Slatlona whM e
mor" lhan one call is assigned 10 one 10­
eation by FCCIOOC. Also, one aperalor
may no! give OUI contest 0S0s l>Ilng
more ltllln one callsign ' rom any one
locat ion.

Only one signal per band al any given
lime Is permllted, noga.dleH 01 mode.
While 110 minimum dislance is spec.11ed
lor cont;ll;tS, equlpmenl should be eapa­
tlle 01 ,eal cornmuniCiltionS (i.a., _ to
communieate over at Je.st a mile). Mull..
aperllor sl atiOnS may no! incluoe 0S0s
...Ilh thei ' own ope<at0f8 eocep. on f••
quencies higher l h.an 2.3 GHz. E--. lllen,
• complete, d lffe.ent station muSI eolS'
l or each OSO~ unde< ll'le$e Cond,·
tlons.

ADove 300 GHz, conlacts are permilled
l or contest credit only between tlcenSed
amaleu.s 01 Technic ian clu$ or h igher Ull­
Ing ccnereot ractanon on t.ansmisslon
(e.g., laser) and employ ing al least one
stalile 01 elec tronic deteCllon on rece ive,

NEWSLETTER OF THE MONTH

CALENDAR

EXCHA NGE:

Hame 01 section, VE provi nce, or OX
counl ry. Must ee acknowl<!dged by botn
opera lOfs l or credil by ",ilt>er.

Mutl l<lperllQr Slalions mull~l••11

~uipmetll (inelu<ling antenn.uj .... iln.n •
3lXkneIer..:llamelllf ,.irele.

Stations fMJ be WOfl<ed once pet' bane!.
1llQ&t<l1eq 01 mode. bch aso m ust be
acknowledged; one-ay .~chafllle$ee not
count. Foreign ,t1I1ions may *0<1< only at.
lions In t ile USA. Canada. and US pones
-'<Ins lot contest c: redit.

RelrWlSlll Illing either or bott> I tltionl,
or UN ot repealef I.equencles ISllOt pe<.
milled. Contest ent.snl Smay not , .ansmn
on repaa'e<s or .epa.'ef f.equenclea on 2
me,&tS to llOllc it contacts. Use of t t>e n..
tlonal ca lling freq uency, 146.52, or Imme­
dille adjacent gua.d f.equencies is also
prohibited, Only .ecog nlzed slmp le~ ' ,e·
quencles mey be used , eucn as 1«.90­
1~5.10, 1 46,~91,551.58, and 141.421.451.481
.5 \ /.541.51 MHz on tne 2·mele. bend. Local
option sim plex channels and f.equencies
'dl , cent to tt>e abov" tt>at do nOI vlolale
t t>e In l"nt of tne contest nnes O' th" spirit
and Inlent 01 tne band pl.ns as ' e<:om­
mended In lhe ARRL Rep"ater Directory
may be used lor contest pu.~.

All aperafion musf be fI~ed, portabl. , or
mobil. under one COlli l .om one ARRL see­
' 1(lI\. A tl&namllle< used 10 eontl<:' one or
mora IItations COlnnot be used under any

Robert Balcer WB2GFE
15 Windsor Dr.
Afco NJ 08004

ARAL VHF COO PARTY
Starts: 1800 UTe June 8
Ends: 0300 UTe June 9

Sponllored by tt>e ARRL It>e objoec;lll lo
...o,k al many amateu, sta llonl In as
many dilleren t ARRL sect ions and coun­
t,1e'S a, OOI, il)4" using authorized ama­
teu. f.equencles aDove 50 M Hz. Note that
these lules were tl ken h om p,e.loull
years' conleSlS I nd no c t>anges "'e' e an­
lIClPlted, Thill yea. 's .uies "'er" not ..a ll·
able ea.l y enough to make thi s column, so
you may want 10 check QST .or any lest·
minule changes.

Opelaling celegorles include single op·
eretOl' using mulli· er sing le band, 01' mull l·
operllol. Single-ope.alo. sfat lons must
use one pe.son ' 01' all ope.aling and log.
glng ' unc tlons. Slngle-opBfalo. sla llons
may sullmltslngle-band scores for SO, 1«,
220, .:12, and 1296-and-up categories. Con­
laclS may be made on any and an bands
wll hout jeopardizing si ngle-band·enlry
sialus. Such additional cont;ll; ls are ....
COUfaged and should be .eported.
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CALLBOOKS

TO QRO£R
" INFO

".
$1_59

10/13,19
101SS ,e9

Sl _79...
3111 ,00

101$1 .99.,,,
$1 79

10/$2 ,15
$300
S1 2S
11 ,25
5300

" "11.55/11.

Call (305) 893·3924

RG8U-20 11.. PI..-250g ea end _
RG2" u dtll s,lve< S/loeld. 50 oM'1
BELDEN ea.. in 100 It. roll.

RGS8U 119201 . $11.8-5
GrounOI"lI .trap, .., duty lubulal braid
311S in. l inIwd CIIiii* . _10C1ft-
:n in. tinMd copper , . . _ 3Octft.

FREE CATALOG
COD a dd S:too- FLA_ Re._ add 5% Sa l.. Tu

Control your TVRO, VCR, or CABLE
TV from Any Room!

W orks on most inf rored controlled devices.

Immediate Shipping - W holeso le & Retell

MERRIMAC
SATELLITE 603493-2291
MERRIMAC. ~_.
WI 53S&1 _

WIIUUSS IUMOTE CONTROL lXTll'olSION SYSTEM

)(1'l2.Q.·UMC~.

CONNECTORS MADE IN USA
....m"~nol PI-2';9
Pl ·259 Telton/SlJver ..
PL -259 "uSIl-"" ada" le, Sllell
Pl259 a SO-239
DoulJlt> Ma le Conneclor
PL-~ Doub't> Fe ma 'e ConneclO'
1 f1 "alell CO,d wlRCA type "Iugseacll end
Reduet>' UG-I1~o' 116
UG 2!>~(PL-259Io BNC I
EIIJO.. (M359)
F59A (TV ly"e l
UG 21OIU Am " lle no l T~ "e N Ma'e lor RGB
e NC UG88C!U, ma le
3116 ,ne ll Mok e Plull tor Collon s e le
uG2 73 S NC to Pl-259

O 'der s unde ' S3O_OO add 52 _00

Connectors-shipping 10% add 'l, $3.00 minimum

Cable-Shipping $3.00 per 100 ft.

12240 NE 14th Ave., Dept. 73 , No. Miami, FL33161

LOW LOSS FOAM DIELECTRIC
RGa X95"- s l'l,eld . ." ,..... S1495/100 II. 0< 17~1 1.

RG59IU 10% eoppef bfa ld__••••.•.•.•..•.•.•..•.•.•.•..•.•.•.•...9$111
RGllU 80 '/0 s r!,eld lk1tl.
RG58U 80 % sl'l,eld 07C111 ,
RG58U 95"- SI'l'eld l Oe/II
RG59U 100% 10 ,1SI'l,eld_ TV lype, ._ 10Cll1.
RGaU97% SI'l,eld 11 g a lell~ " S" lden 8214i 31~11.

H" avy Duly Rolor C a ble 2·16 ga, & 18 ga 364:111.
Ro tOl ceeie s-e c» 2 18 ga, 6 22 ga 19c1t1,

~~~~~~~~~~~~~
~ UKE TO VISIT CHINA? ~
~ JOIN US e
~ Escorted and hosted by RadIO Peking. e

Most compre1M;>nsiue 22 day tour.e Inquire cost, potential ta:c bene/its. ee Send phone number lor reply. e
... P.uJ HaW. J6l9 N. R~r5f. ..
V Color~ Springs, CO tIO'J07 JlllUj,JJ-4795 V

~~~~~~~~~~~~~

--.---­.'" -­.-­.-­.- ­....~ ­._­._­._"

.-

.. ..- . -'"".....,:-:---....­. ,'" _...-....._--­-.. _..... -::, --.... --­. _ ..- or ..._-­.__ ..... '

NEW!
Special North
American Edition

As an adoed b o n us , the 19 8 5 U.S. callbao k
alSO lists the amateurs In carlada I nd Mexicol
You get t he complete lind accurate U.S.
listings (prepared bV our own editorial staffl .
all the u sual up-to-date C;lI llboOk Charts lind
t ables, PLUS canada and Me x iCO. Now tha t's
real value l

The best just got better!
Of cou rse, Can a<:lI;l1n and Me " l can amat eurs
a re al so listed In t h e 1 9 8 5 Foreign ceueccx.
D on 't delay ! The great new 1985 c auece ks
w ere p Ublished December 1 ,19 84.

Order your copies now!

£loft Shipping T"I

DU.S . callbaok $21.95 $3.05 $25.00

c Foreign caueeek 20.95 3 .05 24 .00

Order botn books at the same time for
$4 5.0 0 Including shipping within t he USA.

O rder f rom your dealer or directly from the
pUblisher . Fore ign residen ts add 54 .55 f or
shipping. illinois r esiden ts add 6'" sales ta lt.

Keep your 1985 Callbooks up to date.
The U .S. and Foreign Supplements contain
all activity fo r the previous three months
Including new licenses . Available from the
oUbllsher In sets o f three IMarch 1. June I,
and september 1) fo r only 515 .00 per set
Including shipping. Specify US. o r Foreign
5upplements when ordering. illinois res­
ldents add 6'" sales tax. Offer void after
November I, 1985.

II
E
W!

e·777

o o."
•. "•'"•••

'"<J

e
."a..
•"-_._-_. - - - -

I _ C _ .,..., II_Ill

II
E

.........;,n:11baak ~C .

:t Dept, B
925 Sner wood c e., Bolt 247
uke BIUff, I L6~, USA

Tel , (3 12) 234-6600
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aSL OF THE MONTH
To _Ill Y'»" 0St.. mell II In .. en 11tlP" 10 13,80 PIne 51.-, PelerboIOugIt NH 030158,

Attn: QSL of U. MontI\. WlI1fIllI1l nooei'4 • 00.. yeer IUbectiptlon for "I~ 10 13. Entries
ntIIln... I : ... cernot be ~1Id.

82 73 for Radio Amateurs . June, 1985

SQuIll Ame.lel n $tallon$ Ind $tlllon$ In
ethe r conllnefll$ Ire con$ldefed lor $Cor·
Ing. A $Illlon mly on ty be wortled once on
eecll blnet Ent ry clnlMll Include $Ingle
ope..to" $Ingle bind O. IlIblnd , Ind
muill-ope..tor, $Ingle tlln$mIU", (mulll·
bind only).

EXCHANGE:

RST Ind eonnculivi QSO numbl'
I tlltlng with 001.

SCORING:

Each OSO countl 2 point.. Conlecll be­

Iween Soulh ....m.' lc.n 11.1l0nl count
only .1 1TlUiliplIetI, not IIQSO poIm.. FOI
South Amerk:In IIll10nl the multiplier il
me numbeI of dill....,t count,leI WOI!<ed
on NCh bind. Few OIher1, me muil lpiler II
lhe nUlTlbw of d lthllnt SOulh~
poetl... WOII<ed on .-eh band. The Ilna!
_ 1. lhe tum of OSO poInli multlpl*l
by lhe llUITI of mun lpllerl.

AWARDS ANO ENTRlES.-

C.I1Jficlles will be IWIf'ded 10 lhe thIN
IQp-eCOIIng .lallonaln NCh c end to
me lop ICQlet in NCh country eepII'Ill.
log 101 NCh WOII<ed band "-I be -.1 no
le t... !I'IIn Aug 3111 10 WWSA Conll'Sl
C(lmmitt... PO 80. 1llOO3. 20172 RIo cs.
Janeiro, RJ BruN,

ARRL FIELD DAY
Starts: 1800 UTC June 22
Ends: 2100 UTC June 23

Not. lhal 1_ ruin _. ta_en lrom
pre-rioul yeIfI' conlestl Ind no changes
_e anllclpated. TtII, y..... ruin w",e

nol I vaillble e..ly enoug h 10 make th l$
column, so check QST lor Iny Ilsl-mlnule
c lla npell.

SponllOfed by the ARRlo the cootest is
open to III I meleu.' In the ....RRl Field 0 .·
pniulion plus Yukon and NWT. Fore Ign
' tltlon, m.y be con teeled lor c redll, bul
.re no t el igIble 10 compete. The objecll.
to WOII< . s mlny stallonl IS posslbl. un­
der I_than-ldeal condllions. Operating
llmea • •• limited, depending 011 YOU' op­
IlIl ling clna; et>ecl< rules below.

Entry celegones lie cllssl fled by lhe
mexlmu m numtNtr 01 "imultaneoul I.en.
milted IIgnai,., lollowed by lhe deIlgna­
lion 01 lhe nal"'" 01 me imivldull or
g.oup part lc lpll ion . B. low 30 MH:l• •
1'lIflllmlttlll musl 'emain on • partlculll
bind 10111 I6allI 15 minulell once U!MId 101
• conlect on tnII band. During Illil 15omln­
ut. period, me I. ln$miltlll Is consldllled
10 be Itlnltllllting. IIgnel~ If I1II not)

101 pUrplll lIS of determining I.ansmittet
c..... Swllchlng dll,lcea.,. pIOhibiled.

0.1' A conallta of c lub and n(ln-(:lub
partible stallons specifiCIlly set up 101
Field Day. Such $11I1on! mU$1 be located
In pIKM lhal ... not regullr lllIlon~
tlons Ind musl use no IlICllilielllnstalled
101 pef1f\II"Ient $Iallon use nor Iny IIIUC­
I.... installed permanmllly 101 Fe UM.
SI.11ona musl be operated undel one CIII­

algn end undel lhe conllOl of I lingle II­
c.nle. 0' t'uste. fo' e.cll enlly. .... 11
eQlJ lpmenl (Including ...tennlSl musl lie
wllhin • 3CJG.met"'4Iemeler cin:le. All COl\­

leell muSI be fI'\Il,)e wIth Irensmillers end
recel-. openllng indepentlenl 01 com­
rnet'CiII melns. Enl ...." wI'IO, fOl any re.
'011, operlt. alr.nsmlltllf 01«OC~ lrom

comme,cll l mal nl for Iny COllt. Ctl will be
lilt ed lep ls ly . 1 th••nd ollh.I, clan.

Any 0 A group wtlose en try CI...I.
Ile.llon II Iwo 01 mor. lfanlmlll..l1 (non­

Novice) m. y .Iso UM one Novlce/fecllnl­
el.n o pe,"Ung pollllion (Novlc. bandl
o nly) wlll'l o UI cll.ng lng III bulc en lry
claulfiCItlon.. Thll 1I1.11on (Including .n­
tennIS) al10uld be lei up and operated by
Novic e . nd Tec l'ln lc l. n IIc.n"'.1 Ind
lhould use lhe CllIllgn of one IheM oper.
I tOl'l.

CI.., 8 con.illl 01 nooH:lub portlble
11.11ona HI up end oper.ted by not more
Ih.n two licensed .mel....... Otl'llll' jlIOYl­

alonIl "'" the ..... II lor OUI .....
CI... C conallltl of motJlle 1I" 11on1 In

...nlcln cap.al)le of opllIltlon while In mo­
lion Ind notmIllyoperlted In 11'1 11 rnsnneI.

Incluellng ...tennl. TtII, IncludeS merll Ime
end IllIOf\IUIICll motJllea.

CI... 0 conailltl of Itillons opllIlting
lrom peonnanoInl Of IIcenMd III1Ion Ioca­
lIoN ullng COlIWTlerCill power. Thil group
01 1I11t1ona mey only counl contaell mIde
wllh ClUI A, B. C, 01 E Field OIy groups
101 poIntl.

0... E 1I.IIona ..e me ...... IS Ous
o .xcepl 101 ualng _gency power 101
lransmlltlll .nd~ Thoey CII1 WOII<
1I"11ona In .11 Cl_.

0per1l0l'l partlc lp.allng in Fe filly noI

conlect lor poIn l c redi l the FO portlble

'''Ilon of. group wllh which they partlcl­
pel• . Anof It.llon uMd 10 coetect one 01
mOle FO . tlllOnl filly not be uMd u_
Illy othlll cell during Itle Fe period, ••capl
lof l......lly I tatlonl.

bell phone end HC!I CW Mgmenl Is
conllklllled III • uperate bind. All voice
conlllCII ••e aqulv.lenl, 'nd RTTYIASCII
II coun t.d II CWo .... IlIlIon m.y be
WOIl<ed once on eICtl bind , end e.ou­
bind conlllCtl.rs no t .llowed. Ttl. UM of
more than one lranlmlll", . 1 Ih. ume
lime in I 1I1ngl. bind II prOhlblled.•• cepl
Ihlt . NovlcelTechnlc l.n polltlon may op­
... Ie on .ny Novice bind Mgmenl ll .ny
time. No 'epe.llr conleels lr. l !lowed ,

EXCHA NGE:

S Illlons In . ny .... RR L "'etlon Isnd
FI. ld Di y o per l Ung clln and ARRL lec·
tlo n . .... 10 u, ·l ra n l mllt e , Sllllo n In NJ
wou ld Mnd ".A NJ." Fora lg n lIations
send RS(T) and QTH.

SCORING:

Scorn ..e biNd o n tile number 01valid
conleel poInts llmel Ih. multlplle' co....
sponding 101h. h lgh. 1I pow. r uMd a t any
l ime during Ih. FO pe.lod, piUS bonus
POint l . Phone contlcll are on. pol n l
.ech , CW Coun ti two poInls .ech. Powe.
m uillpl......e: ! lor uling • de Inpu l
power of 10 W 120 w PEp) 01 IelII (5 W de
OUIPUI. 10 W PEP ou tPUt) wllh a POW'"
1OUn:. OIher than COIIIII"IeI'CI.1 melnll or
motor-<ln.,.n generator, 2 for Uling I de In­
put power of 200 W 01 .... on CW .nd~
W PeP 01 .... on 558; I fOl using ...y.
Ihlng Illgher.

81tl..... filly be chlrliJed while In use
lor ClUI C enl"'- only . For oIher CIIHM,
bill..... chatged d uring the FO period

muIt be chatgecllrom I power IOUICe in­
depelldent of the COllin....::'" meins.

Bonul poIn lll will be .oded 10 the _.

lett'" the muillpiler III eppIled) 10 det",·
mine me "nil~. Only ClUI .... end B
III1Iona .,. eligible 101 bOnu~
1) fOl:l'% EtMfV"'lC ~ Po_ _ l00 poInlll

p. ' l ra n lmln e , 10' 100% .m.,g.ncy
power. All equlpmenl end f':iIltleill Itle
Fe Ill. _I be QpllIlted lrom I IOUfOe

IIIel. ,,*.de..1 of lhe commelcill mall\l.
2) PublIC ReII'Ioo' -loo point. for public
retlllOr\I. Publicity mull be obIllned 01 a
bona Iide .1Ismpl 10 obtlln publicity musl
be 1nIde, or QpllIItIon COnduc1ed lrom •

public place (such.lI . shopping cenler).
Evidence mUSI be submllllld In the form 01
I clipping, I memo ' rom I BCITV lItlliOll
1IIII IItl blic ity wlS given. Of a copy 01 ma­
1.,11111111 wlS Mnl to news medIa lor 1Itlb­
Ilclly pu rposes .
3) "'e~s.ge Qriginerloll- loo poInlll 101
orI0lrllUon 01I rnnseoe by the club pi_

Idllnt or ot"'" FO leedllI.lOd.eased to lhe
51.4 or SEC, sta ling the club neme (or non­
c tub group). numbel of oper.lor.. field 10­
Cllion. lind numtNtr of .... RES member! p.a•.
Ii c lpll in g . Th. m.llIlg. mUlll b.
transmitted "","ng lhe FO pe<Iod, .nd •
lully M,.,ieed copy of II must be Included
wilh me Fe report. The menl;re must be
In sllri(lar(l ....RRl ITMNlSIlI'" fonn or no
c.redil will be g'-'.
f ) "'U SIlle Reply-10 polnll for ..Ch
II'"sage reco:tiO'ed end rNyed du llng lhe
FO peOod. up 10 a maximum of 100 poIn l..
Copies 01 eath II'"saoe. p1QPOj11y _.

Ylced. muSi be Included with the FO ' ..-.
51 Sftemt. 050-1 00 pOlnll c . n b.
earned by complet ing . 1least one QSO vii
..lei III. during the Fe peOod. The repeal ·
• provision Is wa ived 101 IIlel lne oso.
.nd • setell ite Itllion does noI counl IS

an Iddilionll I.ensmtlt• . Show IIlet lil.
0S0s '" • upe..l. band 011 the~.....
6) N.w..1 Po_ _ Fe groupe lTIII<ing •

minimum of 5 QSOs wIthout Uling power
lrom commercill mein$ or petroleum de­
rtvItlvell cen eem 100 poInl•. Thlll .nema­
live power source . Iso includes bin.....
ctIa.1iJed by rIIlullt me.ns (not cloy cells).
The rII lural-power stallon counts II an
eddillonal lfanlllTliller. If you do not w.nt
to change your entry class. t.~e one 01
YOU' 01"'" transmitters off the . i, wtlile
mill ing lhe nalural-powel asos, .... upe.
IIle BSI 01 nalu..I-powlll QSOs should be
. nc losed wltfl you. enlry.
1) WIAW "'..SllIe-A bonus o f 100
poInls will be eamed by copying. speci.1
....RRL FO bull.lln senl ove. Wl ....W on III
'egularly Innounced f.eq u. nc ie l IUl t be­
lore and during FO. Thl! men.g. c.n be
.eceived dIrec tly from W1 AW or by Iny rlt­
lay me ttlod. ....n s cc u..l. copy of Ih....
celved message should be Inc luded In
your FO report.

REPORTING:

Ent ries mull be postm. ...ed by July
2flh ; no la l. ent . les can be .cc.pled, A
compl. le en lry consIsts 01 • lummary
slleal and a list 01 " t.tlonll wo.ked on
eeeh band/mode du.lng FO, piUS bonul
prool. The Ilsl 01 Slllions wor~ed on ",cll
band Of mode mlY la~. lha fo rm 01o illc ia l
ARRL dupe slleals or an alphlnumelic
lis ting of callslgns WOIl<ed per bind Ind
mode. this liSI may be compuler ll"""'.
lied. Incomplet. 01 illeg ible enlflel will be
Ct.ssifled IS cllec~ log$. .... copy 01 FO
logs should be kepI by your FO group but
should nol be lIllIlI in unleu Ipec lfiCIlly
reQUI:t$ted by lhe ....RRL NOIfl\II ARRL d l.
qualifiCIllon rules apply.

.... 11 enl.les .nd 'eqU.SII l or o lllc ia t
lonTIs should be eddfelllled to: ....RRL m
Main Sireet, Mlrwlnglon CT 06111 . Inc lude
a S" by 12 " SAE willi 3 oz. postege fOl I
complel. Field Dey enlry pecklge.

SUMMER SMIRK PARTY
Starts: ooסס UTC June 29
Ends: 2400 UTe June 30

Sponsored by the Six·Mel.r Intern• .
llonal Radio Klub (SMIRK). Mo~
conllCtl, mulll-openolOl'l, 01 PllItill COl\­

11et$. Check logs 01 dupe sheetll ... not
nl 'Md.

EXCHANGE:

SMtRK nllr\'lbef end ....RRL Mellon, 101·



CONTEST COMMITTEE NEEDS HELPI
The World Championship Contests are growing each year! It Is more than our

present staff can handle, 1986 Is expected to break all records to date. Here's
your chance to Join Ihe voluntlltll staU of 73's prestigious contest commillee. If
you urlderstand contesting, we need YOUI COntact Bill Gosney KE7C, 2665 N.
Busby Road, Oak Harbor WA 9ll2n.

ATTENTION
I---SUBSCRIBERSi--

elgn state, province, prelecture, or ccun­
If)'. Count ARRL sections In the 48 US
sta tes only, KH6 arld KL7 count as ecun­
tries, Washington DCcounts as a section
as well. Canadians count as provinces; all
others count as states. provinces, prefec·
tures, or countries.

SCORING:

COUnt 2 points lor each SMIRK contact,
1 point lor non·SMIRK OSOs. Add OSO
points and multiply by number 01 ARRL
sections, foreign states, provinces, pre­
lectures, or countries worked for fina l
score.

AWARDS:

certificates for hlgh·scor lng SMIRK In
fwo divisions: US/Canada and foreign.
CertUlcates l or high score In each ARRL
section and foreign state, province, pre­
fecture, or country,

ENTRIES:

Entries must be submitted on the Fail,
1981, edition of the olflclal SMIRK log_
Single copies are available lor an SASE
and photocopies may be used. Send log
requests and entries posfmarked by July
31st to: Mark S. AndefSOn WB5NPK, 8932
saddle Trail, San Antonio TX 78255.

We 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 out the coupon below or affix a copy of your mailing
label and mail it to:

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale. NY 11737

AM HELP
------------------------

Zip _

~ft".Radlo
1.,;)"H1a'pu~

State _City _

Address _

Please delete my name from mailing lists sent to other
companies: or organizations .

Name _
printer, I n....d the following parts, reter­
e nce nu m ber H D8, part number
525130001, part name " Packing," and part
number 527363001 , part name " Damper:'
These numbers are Irom Cent roniCS' tech­
nlcal manua l l or the Model 101 printer, reo
vision D, dated Marc h, 1975, "gura B.S.

R. J. Pinkerton W4VMQ
2500 Q'Nul Circ le

Blnnlnghem AL 35228In order to resurrect my centronics 101

I am 1f)'lng to lind a schemaHc lor a La·
fayette model HE-80 receiver. Will pur­
chese or pay all costs lor copy.

Honnsn Murchland
8440 Sheraton Dr,
Miramar FL 33025

(305r431·2681

220 N , Fullon Ave__ Evansvi lle, IN 47710

PRICES AND AVAlLA BILTlY SUBJECT TO
CHANGE. FREIGHT FOB EVANSVILLE.

CALL FOR PRI CES ON
EQUIPMENT FOR OSCAR 10

Send SASE for OUf new" used equipment lis l.
MOH·FRI 9AM·6PM • SAT 9AM-3PM

LARGE STOCK OF NEW EQUIPMENT
AT DISCOUNT PRICES

Orders & Quotes 1·800·523-7731
Info & service 812-422-0252
Indiana Residents 812422-0231

$13995
209 95
~995
219 95
. 35 SO
2\19 95

$<25 00

$15995
219 95

~"269 95
30995

$16995
17995

sacs cc
20900

55.00
' 9 95."'29 SO
~9 95
,, ~

275 00
2'9 SO

$17995
'09 95
39 95

$169 .95

$1~5 00
99 95

' 3950
2 ' 995

CLOSE-OUTS

$199.00
1. 9 00

Saturday. June 22, 1985
9:00 a.m . Till 5:00 p.m.

DEMONSTRATORS

ENCO"M
220"p220"'HZHT
"'0"OUO"'HZH.1
Z~2up ~20MHZ H T
"'2uO~<O"'HZ H T
Hl82V .0180 2'" "''''p
HL-90U O o.OSOMHZ 10"'0

<0"
2B3 ' SO-'60"' HZ H T
7072 l n te~ac.

KANT RDNJCS
r,l,n<_Tat"" nal
Aad", Too

YAESU
n ' 07r,lIDMSIFP'01€
FT2071'l2M H T
rv-o-z-vrc
MISC.
DA'W"'CN"' IOO' "'" 'C'" ""
YHF PI _'~0110 2MAmp
M u<c~ UT_2000'" T"ne,
"'", e"""" AT-' 5 T"<I8'

'"CP -, C""'I""e' 'nle"OCe
€NCO....
51 ·•• 22MHT
ST.~2UOMHZ HT

ST-oOC B. .. CIlQ'
5T-lI BC Bo"CIlQ'
SP-2OO, e"'Hl ,'60"'Hl Wall "'"
5P ,600 HF_SOOMHZ Wa" r,ltr
SP-'5M . 6-'5OMHZ "'tr 200W
5P·25O I 6-50MHZ r,ltr 2KW
HL -9OU .3lH5O"' HZ ...mp
HL-' 60 Y25 2M Amo

.,"
02.0.1 2r,l H T
27A2M Motl''''
27AIVo<ce
0510 lOW U O"'H2
<710 25W uOr,lHZ
YA ESU
209RH 5W2", H T
203A 2r,l H.T

...
A"'T_' Te,,,, ,na ' UM
WOO<I".ooe, Blanke,
AMT~ SC'tw.,.~

ORAKE
1000€ T.,m,na>

ICOM DAY!

$.9950
'59.95

$6~.00

12500
.25.00
' 89 95
2e9 95
~ .

3<0900
069 00
269 50
289 50
•e5.00

.... 00
<069 515
3 '995
23995
23995
28995
'~95
'5500
115.00
~OO

$599 95
. '9 SO
ae••
• •900
,~ OO

.3~ 00
0995

. 3950
:169 50
ese sc
389.50
.e950
459.00

$51950
25995
'59 95
' 99 .95
229 95
'55.00

$575.00
CALL

USED EQUIPMENT
DflAKE
u~c. A. C. ,o,c4, "'Sot
F<Ile'.
ENCOfIIM
ST.'U 2M HT
ST"OOop • ..,"'HZ H T

"YG"'N
HDA.300 25 Sq FI Aot.,,,,

<0"
140IK. y. '
2710 2'" "'oM.
V, T2"' H.T
0102 .32"'H2 (0"'"'1
.iV\ UO"'HZ 'OW
~2O P 5 15pk,

K" N1RON'CS,,,,.rlac<l U

V. ,"'"e'
KE NWOOO
Tse305
T5'2OSiCW
T5'205
T5520ICW
T5 520
T5 52OS€
5 P-930
T5 ·7oo5P IYFO
T5.1 oo5 All "'<Xlo D,g"al
TS·1oo", 2'" Au "'<>d.
TA_9'30ITI "'''''''" "'<Xlo
~.2SOO2"' H T
TW.OOOA IT~ D.... B.nde'

M'A " GE
B- '0'6 101 160 2r,l "''''0
B·3O '6 30/160 2M10"'0
TE N·TEC
... H.'eu"' . ...",o
5-t6 Omn, DIB
T,,'on IV, CW
5O!I"' tgc""ul
51OC.n'u,y2 '
514 C.n,"'Y 2 ' D,g,'a'
229 21(" Tu"",
2.3 V' o_ O"""
283 V'c_Delt.
2.0 ' 60 '" h i '

Y"ESU
FT\KI' D"" CW
f C9(l1 T"".,
FTV9(I'A Xw1' 2 & 6 "'"
fV\KI 1DM S<an ute
FTV90' A Xw1' 2'"
SP90.S....'
YA 90', YK90' R.a<!&', Ke yO<d Ie)
"HOlO_FP30 1
n n . 2MA~ Mode
FT22. wlP",a mo
FT20BA 2M H T

HElL
HU STLER

HY·GAIN
ICOM
KCM
KANTRONICS

KENPR O
LARSEN

MFJ
MIRAGE
NYE VIKING

SHU RE

TEN·TEC
UNADILLA
VA LO R

WEll
YAESU

A'A
ARRL
ALLIANCE
A MECO
AMERlTRON
A VANTl
ASTRON

e e W
BENCHER
BUTTERNUT

CA LL BOO K

CO ILCO
CO NNEC T S YS TE M

CUSHC RA FT

DAIWA
ENCOMM
HAC
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OVER-itis?

. 53.50 ea.

~~'NC 3!: .
RO# 1 Box2OOAGi l~tI, PA 16925

." --,..

l
._-

jI ll" Radio n _'"

~\IIlU. (.lI r!!i
" ". -- ,, --

II ~ LI

It your a-enemteetone are "stepped on"
untese you keep BlI.ylng OVER, you neve
-ovsa-see-'.

LJlT rAXSCAJI CUlUIl ftl
Th8 BP3 adds a tone burst o.t the begtnntng
and end of 8l1.Ch transmtemon.

UVIl••• " DOUBLJlD" AO&Dif
Th8 BP4 eiec generates the tone burate and
tneludes an automatic I-D tcmer lI.dJusl.&b18
from ':4 to 10 ':4 rmnutee. It jreepe you '18­
go.l' or preventa taming out tho. t repeater ,

ALL CXOS CIBCUl:tBJ:
A 9·volt battery runs 1t for monthsl Works
wit h moat modern rigs.

]lACH AVau,aBLJI 4 WAn
BP3C-$29; BP4C (o.ssembl8d &: tested
board with 1natruction8)- $41.98;
BP3B_$49; BP4B (IfUll.&1l8d In eeet-erurru­
num box, noconn8()tora)- $57.98;
BP3A4 -$67; BP4A4 (B&m8l1.8 above w1t h 4 ·
ptn connececrej-c-ses.se:
BP3A8-$84; BP4A8 (with 8 -pln connec­
tora)-$71.98

~~.

r1y"'l • ..cIoG" ' . 1

1977 to J une 1980

73 for Radio Amateurs
Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03458

Add $1.00 per magazine for ship­
ping. 10 or more back issues add
$7.50 per order for shipping.

Write for your copy today!

. 53.00 ea.
July 1980 to Present

$15DTMF DECODER

CODE TRAJNlNG ON THE APPLE

c.w. T UTO RSO IT teaches Char.
ac ter, Word, Ca llsign, and QSO
Phrase recognition.
FEATURES: Randomized, Inn-rae­
rive rou tines, Programmed learning,
Automa ted Menus, Automatic grad.
ing, Variable speed and pitch .
C.W. TUT ORSOFf. disket te and
Study Guide, $30 dollars, postpa id.
C W. TESTMASTER generales FCC·
Type Q SO paragraph with 13 r an­
dom, o r user-programmable . va ria.
bles, i.e, cal lsign, RST, QTH , r ig, etc..
Auto mated quiz scores user compre.
hens ion .
C.W. T ESTMASTER, d iskeu e and
Study Guide, 30 dollars, postpaid.

Rt. 5, Box 37,
Knoxville, IOWA 50H8

Ph. (515) 84U;256
OAKS ASSOCIATES

LJM2R C enclolure kil include . molded Cale.•peake,.
Input cable, . ..SS plul Sl.S0 . Ilipping.

For informaiion and 10 order wrile :

THE MET HENY CORPORATION
204 Sun,ioe O,i.a . Mad i. "". IN 41250

The LJM2RK decode, l<il co n.erl. you. 'Kei.e. into a
' pllCial recei... r o r cont.o l, Wilen a uu,-oeleC led time _
tone combina tion i. ,ace i.ed. Ihe outpul proyid.. a ,elay
con trol to, ac liye ting .pea~e ,. 0' oth.., dhic...

INPUT, Aud io Irom Iran . cei.er, . cann e r. elc.
OUTPUT' SPS T <"1,0.) re lay ,

FEATURES, Single 0' dual ton.. ad ju.lable 0 ..., Ihe 16
digtl To ue ll Tone ran ge 0 Adiullable ,..ponl e lime 0

Rela y output 0 Menue l Or auto 'elel • Single tone ON
latclling with dillerent . ingle tone re . et O FF 0 Ope'al....
on 12VOC • Inte,tacing ot multi ple boa,d. to , mulll-d igit
..quenlial ac ti...lion a nd reoe t.

APPLI CATIONS, Call-Up . y.te m . Repeate, OrCOmme r·
ciel conlrol • • Elc. limiled on ly to you , imagination •

LJM2RK decode, ~Il lnclu<le. all component. ,elay. a nd
P.C. Board . . . . S15 plu. Sl .50 . hlpplng,

Great for ox
Completely assembled and reaojy to Uf>\!'
·Commercial quality. llu,t to ust ·Light-
weIght. sealed , wealherproof trap(sj
·Low loss end insulator -Handles up to
2000 walts PE p· Automalic band swil ·
Chrng ·For all Iransmmers. recer~rs "­
Iransceivers ·Tuner usually neve, 'e­
qu~ed ' [)elu ,," end feed eo,rnecto< , with
lluilt in hghtoing arresto<, accepts PL·259
co .... comlec1or ·Use es slopef or vel1ical
. Permanenl or pol1able use - Easy to n­
Slall ·Can be used without radials · At­
taches 10 .lmoSf M1y suP\ll.lf1 -E. cellent
tor all class amateurs . jnsnuctens in- N'./ , /
CiUlled -10 day money·back guarantee! V

4-1laod ·40,20,15,10 meters 127") 1Ilap<\,\,S-41
$3995 plus $4.00 S"'llP'n<J
5-lland·80.40.20, 15,10 meters 152') 2 Traps I'¥S·S2
SS4 95 plus $400 shipp<ng
50ft AG-58U. 52 ohm coa. cable with Pl ·259 connector on
each ero . iKld sa 00 to eeove price
We aa;e01 VISA/Me· gM! cardl . E.ljl , dale. Signalure

68
- IPI·RO DIITflIIUTORI, ~- -

K. Room 105, P.O, 8o~ 1538 VIM I
Hendersonville, NC 28793 - .."

ALL BAND TRAP
VERTICAL

$15

GLEN MARTIN ENGINEERING INC.
P,O.8001·253 Boonyllle . Mo. 65233

8 16- 8I2· 21~

Egbe" l1 + =- 6 9 .9 5 includes prog ,am, back UP&'
doc u mentation. USA Res id ents ad d $ 2 .50 to r
sh ipp ing . All ot he rs add $6.00 , Ca Res .a dd 6%
sa les 130.

W.H. NAIL COMPANY
2 75 lodgeview Drive
Oroville. Ca. 95965

MIG (9 16) 589·2043 VISA

FOR MORE INFO. OR ORDER, CAll OR
WRITE:

• Antenna and rotator mount on HAZER ,
complete system trams tower in verncre
upright position.

• Safety lock system on HAZER ope rates
while raisi ng-lo wering & n orm al posit ion.
Never can tall,

• Weight transferred directly to tower. Winch
cable used only for ra ising & lowering ~asy

tomstan and use. I
• W ill support most antenna arrays. ~.~.

• H igh qua lity mate nat e & work- I.·
rnans t up. .

• Saf et y - speed - co nve n ience -
smooth travel. ~

• Complete kit lor 50' or less tower
inc ludes wi nch. cable, hardware and ~
ins tructions :;

Hal erHiea.v autv alum .. 12 sq It load $~!l7,OOilPd t'"
Hazer 3-Sland.'d alum.. 8 sQ". load 213.00 p~d ~ "
Hazer 4-H eavy ~a l. steer. 16sq f1 load 21800 ppd C
aan thrusl be.flng TB-251oJ anv 01 aMv, 42.~ lIPd /:

As an anemetve . purchase a Martin ~

M-13 or M-18 aluminum lower enqt- /.
neered spec if ically for the HAZER t "': ;
sy stem " .

®

INCLUDE CALL SIGN WITH ORDE R!

EGBERT ][+
Rrrv-CW-XFER

for the App le II, 11 + , li e
Transmit & Receive with Software Only

NO TU REQUIRED
The Egbert I [+ has RTTY/CW/XFER
on the same disk' and fea tures: split
screen operation. type ahead buffer. se ­
lectable mark, space, shift and speed.
change modes and speeds from menu.
mailbox with selective call and save to
disk, Provisions for up to 9 canned
messages on each data disk, and much
more.

HAZER YOUR ROHN25GTower
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advanced
computer
controls, inc.

Call or write lor detailed specifications on the Re-aso and R~

Repealer Controllers.

The group I belong to was looking to upgrade our system
and I was the one asked to investigate. Of course, we've
always been the best in our area but we needed more.
We needed a system that was reliable, easy to interface,
cost-effective, and something that would free-up the tech­
nical committee for more interesting projects than just
keeping the equipment running .

Everyone in the club put a few bucks into the pot and
it was ours!

We really use the features like the scheduler, remote
programming (from an HT, over the phone, or via a corn­
puter terminal), informative voice messages and courtesy
tones. telemetry, remote bases. and the most sophisticat­
ed autopatch ever designed for amateur use.

Of course, the controller is state-of-the-art , commercial
quality, and built to last. Workmanship so solid even the
military uses them.

What impressed me even more, though, is the support
we get from the staff at ACC - both before and after
the sale. And they protect our investment through simple
plug-in software upgrades . . .new features and capabili­
ties that keep our club on top.

I feel good about recommending the Advanced Computer
Controls line of repeater controllers. After all, it's my club's
money that was spent and my reputation that was on
the line.

I convinced my club to buy a repeater controller
from ACC and I'm glad I did .

aee

Models From
16(}.1O Meters

A STEP FORWARD
IN HF

COMMUNICATIONS

NO TUNERSl

NO RADIALS!

NO COMPROMISE I

BILAL COMPANY . " -- J
S.R. 2, Boll 62 , De pt . 91 1. -

Eucha, oe. 74342 PH: 918-25]-40'J4 ~ __
VISA'

SUBSCRIPTION
PROBLEM?

between 9 a.m. and 5 p.m, EST,
Monday-Friday.

MOVING?

• New York State residents call 1-800-732-911 9.

~

SOTHON ANTINNAS

. " Comparing 'lInl@'Onas. Fr.ank mefltiofw!od to me that
1M I~ron was S9 + 10 dB, whereils the outside
entenn.. was only 59 + 5 dB! ....ee, the lsotron oIctuilU.,.
put out a bene- signal than II'M- rPgular .lInten" ... !
Probably skip an,lf', ect., but who cam? The
performance of the lsotmn 40 is just p la in phenomen­
al ,. See review in October 73, 198-4,

Finally, a full Sill' AntE'nnil in a 3·dimensiona l
packa!!!". Perfect for limited space , RV' s , M arine and
~,.

ThE' lsotrons offer you eeceueet lransmitt ina per­
formance along with low noiM!' n"'l:~ion and il M!'nSlti~
ll!'(:e1ving qwlity_

lIO-METE R . '"'U S pM t4 15 ShippWo.
• .., -METER · IS2 ,~ plus IJ.15 ShipPn.
IO-«l CcmbirwIion - i 110 00 """ • so Sl>oppo",
ASK FOR PRICES ONoniElI: MODELS

Get help with your subscription by
calling our new toll free number:

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 with payment.

If moving, please give both your
old address and new address.

1·800-645·9559 *

" When You Buy. Say 73"

10816 Northridge Square. Cupertino, CA 95014 (408) 7498330
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1""ve an ICo71A ....ith a probIam simlla'
to that mentioned In YOU' review of Slop.
SCan In I". F.......", 11l86, 1_.

Warran ....h AK2H
Klngalon ...Y

BLOOMING

WHAT PRICE QSl?

1......-....__1
Once in • whil. there cor.- .Iong •

....rlt&l' abla to clearly and conclsaly e..
preas hh" $Olllo the 1NdeI, one who 0b­
viously knows. his subject, .nd one who
....asl.. 000 worda when ......IIng. Such an
.uthor Is Robart 9loom WlJYUY. Cong,.I·
ulallons to lhe author lor the ...... tlng and
to the Edilor lor publIshing NS"", A ...
am Myth?"' In the FebrIIary. 11l86, IIaue.

How about having W'8YUY writ. on __
ateur ap(IIicatlons lor -.vying the heIg/ll 01
antOlWl&S ....ltfI t aln c~ towers 10 ac­
commodate operational .... slaullih and
anlenna heIg/lI: abo><ta af1ectlve ground'?
Shouldn't this IncrNH oIIao;t1ve ,adlaled
power without men W. tt a Input? What
are the t~ for "tunlng- the an­
tenna Ilalght?

Or. how about • "'$ellS'lon and ..pla­
nation 01 the .- of a ......b'. I.ngth dl­
pole? Didn't the military III _ lime .... a
2..... ,t.... tape al the center 01 • d ipole
to Il' o-.Ide ..... 081. '11th IIlIIectlon? 1'lle.­
..-t be a ",ay, within amateur limits, to
suec I a l lu lly -.ary a d lpole' , lanoth.

CIoIudil l"',_ WS40
ConI Q ' I Fl

. ,. the onty IpotS a"allabJe tor UM. A

~ntJeman will avoid rrHdlng upon ,,,.,,,
out of goodwill.

RobfJrt- Your crillcllmi a,. valid, bur
10 IocUI them all on a l ingle N~ II

hardly fair. Remember ",fIen you ..,. a
begfnnar1-Ed.

TO Ama.tau' Radio Slatton KallA
Honl¥a. Solomon islands

I recently Mnl you • 0Sl card lor a COl>­

t..:t ... had on ao-met", CWo February
18th .1 1210l. 1ancloMd a sell"""'alll~,

. tamped ..".I~ with SoIornoo, laland
poetage 10 be used to return your canllO-Today, I •..:ai.....:l my an, I •• bKII In
the maiL Instead 01 the • • peeled IoI"lA
can:l, you had returned my card with a
noIiI: SORRY BUT !SOc STAMP DOES NOT
HELP TO RUN THIS END.

The !SOc Slamp as nollntended 10 help
8run~ your ancllt Intended to !MY the
postage for your card bacIc to me. The
postage ....as adequal. slnee you uNd my
SASE 10 return my canl lO rna. It you c.n't
aHord the hobby, you lIhouldn'1 be In It.
The SOC Sofomot. Island .tamp COOl rna
more than $1.00 here and ....as simply a
goodwill gesture 10 delray YOU' • • paonaa
lor sending • 0Sl canl to mao

I think you .re a cJisg'_ to amatou, r.
d lo, since you are ObvIouSly trying 10 NIl
0Sl cards. I beliewe thia la your home ,t.
l ion, not _ a OXpedlllon operstlon, so
even • requasl lor • donation would be oul
of place.

I do not leel tI1at you, .t.tlon should be
accredited to count lor any 01 the OX
. "'ard•. I think It should be calegorlzed
the sama as a st.tlon ", Ith In... 11d crac)en.
lIal•. l ....iII send . copy 01thl. I.ltor .Iong
", Ith coplaa 01 my relu rn envelope .0(\

bofh . 1des 01 my returned a SL c.,d tc . 11
01 the major orll. niZ.llons who sponsor
DX a.....rds . nd OX contests. In addition, I
", III Mnd . copy to the agency th. t lleen.
ea .mateu' . In lhe Solomon IsI.oos. In
lhe US an . m. teur sl.tlon la 0001 to be
uaed lor monellry g.ln . in any ..... y.

I

100GOTO
100

A1 ......... W....FFV

~odCA

tor all the o t..... 1I.....a printed In the",
tlc l• . II a nyone else comaa up ", Ith othor
enhancem.nta, I would be moat Intef'
osted In he.rln.g lrom them.

Da... F.~WA1UOC
ColII",,"I,, CT

s..m• ....Yi fNlty "ruck a _ 1lenI !

80lh of you, rhoogh, ha" milled lhe
point.

AI_ The opeI. tlon ..... , apill- frequency,
nof CfOliband. and o«:upl«1 " monl .n
ad,. 3 kHz. allumlng both ".tlona ....1lJ

ul lng ssa. A. forDK ......Indo...... H I".,. SIlJ
COUlltriH "'".,. the.. II~ of apactrum

The whine of J . R. Ruaa.1I I(AI FGM in
your March, 1885, ..... lhat lotllIgn oper­
aUl'" dare to .... ~Ho-.Ice~ banOs lor any­
thIng other !han CW prornpIa th" reply.

You. all, ...~Iof • glOWing number
of Inconaldor.t. (doN1Od) who baliewe lhe
aun "- and sets MlCOnling to lhe Amer·
Ican prada and who b1 isslUlly Ignore the
reat of the wond-

You. I aupposa. are one of the Amerlean
r::;w operaloq who consIa lantly Intertenl
with public ....a pf'IOna ..... oper.ling
~_ 3715 and 31Z> kHz In Canada
and Ignore . 11 requeata to OSY. Or are you
one of thoM boors who has decided thai
II you can'1 operala phone below 1100
kHz, then thoU damn Iorelg..... can·l .....-

For goodnesa sake, a lf, get a C&IIbooII_
Or a copy of the ARRL klgbook . Or The
ARRl Handbook. Any 01them ....1lI cont.ln
a lI.t of prefl.os and/or band pl. na. Aoo
listen. Liaten a /01. You may even d iscover
Iha l Ihe r. a ,e oper. lors beyond the
boundaliea of the United SI.teal

The United Slatea h. a given lhe workl
m.ny ....ondorIul th lnga aoo h. a some 01
the nicaat, most conaldera te••00 compe­
tent ,adlo o perators In exlslance. Unlortu·
n.tely, It has . Iso g l..en ua Cltizena Band
r.d lo . nd J. R. Ruasell KAfFCM.

Aobaft Srnlla VE1EMO
Su-v Be

I WHY SHOOT J. R.1 I I I
In r-.ponaa 10 the letter from J. R. Aus. '--------------

sali in lhoe Man;h, 1885, '-WIl ile cross­
banding la IalPI u,.,. CUlTOllI FCC rules,
II ... -V alaazy pr..:t\Qa. II 1&1<.. up ao­
50 kHz of~11UITl 1MI oouId be _11abIa
to other ama.~ I..,. bean caught calo.
Ing CO on a DX oper.lor'a ""window'" .nd
c.n I..l lfy 10 how rude !'- DX oper.
tOl$ ean be.

LET A$. "11 2 211 " :
LET AS·"O": GO TO

DI H F$( 1 ) *80DIM B$ (1)*80 :
J= LEN B$( 1)
A$~M I D$( B$( I) ,C , I)

GOTa 1 3
WA IT 0 : PRIN T LEFT $ ( B$(I ) , C )
IF A$= ..... THEN
IF A$,. " " TH EN
GOSUB 137
IF C<J THEN 6
F$( I)", " " : I NPU T F $(I )
B$(I)=" " : B$( I)~F$( I) : GO TO 4
B$(1)='''' : B$(1). " DE URC ALL" : GOTO 4
B$(1)= " " : B$(1)-"U R RST I S" : GOTO 4
B$( I)", '''' : B$(l). "UR QTH" : GOTO 4
B$(I)="": B$( I)_"U R NAME" : GO TO 4
BEEP 1 ,28 ,90 : RETUR N
BEEP 1 ,28 ,300 : RETUR N
WAIT 0 : RETU RN

All THIS AND MORE

1
4
7
8
13
83
85
109
116
120
124
126
12 •
130
132
134
136
137

L-.- l
1 'Nlly enJoyed " All Thi. and PClI!" by

Bob Lock"'ood WaFXI , In lhe M. rch, 1985.
Issue. II ",a• • uMlul application lor the
por1able pockel compul&l'.

Upon entering the progrI.m 1100 00 th.t
Ihflll.fId. aoo va,i.bla-memory func tion.
did not wo, k, bu t t he ke yboard·dl recf
mode did W(lrk as adve<tlsad. One thing
led 10 .oolh&l', a 110 ....as enta red, a oo .... Ith
th. assl. lance 01WA1SZU.nd AF1A I de­
c ided to . dd. lew .ddilional '• • Iu,ee,

The prog,am line$ in listing 1 ....UI: in­
c rease v.rI.ble- and t ixed--m&rnory . pace
t o 80 In. le ad 0 1 16 char.ctera, de lin.
"spac." 10 sepa,ale ....orda lor proper r::;w
timing, speed up the wpm adj u.tment , add
"?" 10 the r::;w tabla (u$in.g the period key),
and d l.pl.y the c/laractars. as they a,e-,.

Theae are only our changes- please en-

H O"' . .. . ' . 1"'0 ne .... p,oblema ....e'e
p'osent. During sca nning. th. ,ec.I".,
Skipped stI.tions, and I suspected lhat it
",as due 10 an a.cesVia scan speed. All­
Iemng back to Figure 7-3, l lound scan ad­
ju.le< Rla. Thl. pot: was tully clockwise.
Turning II lully counlerclocl<wise caused
the~ to .top.1 simply adjualed Rla un..
iii tho ploblem went _ay.

Still, I had the annoying ploblem of ha.....
ing to push Scan t..nce 10 resume _ I\­
nlng. Back InaOde the rig, I reset the scant
Slop . ....llch to it. original posit ion. Now,
only one depr-e5$iOn causes IOSUITI9tlon of
lICII'II'Iing. And "'>!ding Scan down mulls
In continuous scanning_ Much bell",. F....
q uency alability is belle< than 100 Hz_
I.It", la hours,.nd lrequency accuracy Is
better t""n 100 Hz, based upon eopying an
sse signa/ lor one hour with no discema­
bIa change In pilch.

The InSlructlon m.nual c laims that the
unit s tops tor 10 second. than rClSumes
scanning. MI... . topped, bul I had to de­

press SC.n 10 .tart it again. Figure 7-3, on
page 20 01 the manu.l, depicts a scad
stop lIch . I suapected thai it ....as set In
the rong position. W&lI, the lQ.second
l ealu,. ene..... d up aUa' cha nging tho
s....ltch's position.

I
I

R. O. Lron 1(4FXP
S.teIlU. Bud! FL

ETTERS

IC·71A OWN ERS

FT·301 OWNERS

MAJORITY RULE

I'm not much of alette' wrll." but I have
heard aboUI all the norse I can sland over
Ihe no-code Ilcenn . The stand takan by
the ARRL waa a rallec tlon 01 the vlaws c t
Ita mamOOrs . (I people don't like it. Ihen
(hey should Join Ihe g roup and (et their
1000linga be kOoOw n, II the ma /Orlly 0 ' hama
ara in lavo< 01 the no-code license, then
why haven 'l they m.da their voice haard?
The only way tor the hobby to be satls lac·
tory lor lhe majority ia lor that majority to
have a strong collectl". VOlta. In the m.I·
te< 01 no-code, I think the wlshea 01 lhe
m.jorlty h.ve been carried oul.

Tl'>e • •cuse of needIng • no-<:oda 10.
cense tor those who would like to c\e$lgn,
build, and o lhoefwlM enjoy the many lac·
ets 01d igital elaelronlca Is very ......k and
no! valld .1 all. Alllhia super·lastlransle<
of Inlotmatlon Is tlesl ca.rrIad out ove' ....i..
U... anyway. How many hour$ 01 phone

tlma COUld you use in packet e.changes
before you spant lhe same amounl lhal a
Iig and antenna would coat?

You'ldaaof rel..tlng torCW "'.....'1 100
~ thai mak.. more ...... than the no­
code. Att e< all, t...... Is still ce.

1 enjoy YOU' rnagatI....nd~ ability
10 make money! I am trying to use soma
of you,lipa rnJMII.

lllont. ,",,-8 Startl. KU7Y
....mpa ID

I r..... had 80fTllI trouble ..ItII my FT-301.
The RX and TX _e o llSoll about 13(l.l!iO
Hz on all bal'ldll in all~ and~ ear>
_ tile problem lnat will eau_ if you're
oo RnY.

Whlle I don't ptetend 10 lake original
Cl'edlt for thl. modification, I must uy I
1Iroe.- seen If In any "-'>'l~i... or
o tner publication (unleQ It pert.ined to
the 101 senesj.

Apparently, on late produeliOtl tI'l(ldeI.

of ll1e FT-301, Y_ 1I\8de alllCloty rnooj.

Itglion on I1'Ie lI"emi. unit (PS la9A) In
-.tlldl TX l:U V de Is 10010(110 pin 11 01
the board and II used 10 Pf'O'tide ,_.,.,
bias 10 0 701 .,;a R123. TIll. put, C720 (in

.... rt \'OIlage diridet) ..::tOM pin 8 01 mix.
chip 0701.

The <esult 01 tl'lotllPPlicalion 01 t ile TX
13-5 V dI; to pin 11 eauMSetlOUQh loading
01 premiX oscillator 0702 10 pull the crys­
,.. frequency by approIilNtltly ISO Hz.

This Is d.... 10 the lowe< InjecUon "ollaoe
in TX only. The proOIem c..-. be totwed by

lift ing the red wi.. eonnected to pin 11(the

RX 13.5 V del 0 11 pin 11, thull allowing lhe
Inject ion ¥OIlage 10 ,he mi.... to .....in
conal..., both In RX and TX. Tape the end
01 the red w,...

I haoe nollced no Ild¥orM " Ueell in Ihi,
simple modl lie.lion, and tile RX end TX
lrequenelet .r. U.. Mme. My RTTY prob­
lem lin been toIved.

I

I

I
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SCOPE SPECTACULAR
1~!;!!!e9.':!! PORTABLE OSCILLOSCOPES I

tllll FrttKha QSDZ
1512 W. Calltomla
SL PaulliN $5108

I need manuals lor an Eico model 1f7
slgnal lracer and a Johnson Viking phone
pateh. I w il l pay ,easonable cosls ln­
culTed.

I need a " section electrolytic can ca.
pacltor. 20--20--2G-3l! ,.F, 650 vol ls.

Charln Schramm KA2JLC
3-211 35ttI Straat

Long Ialand City NY 11103

GertSCh f'M·9 s ervice Monitor sene­
malic and/or repair manual needed. Will
gladly pay all expenses.

Jim Turgatto WMZl'IO
4M Eaat Cypr1IU Straat

COYlna CA 11723

,
Ne w and Used Electronic Test EqUipment
Sales a Serwce a Renlal a Leas'ng

• • IEL 'f.lnn $1216.00
DC 1o 100 M H.. .5 mVidiv. Quad Trace. Oala\'8d
Sweep, f Ull T.V. Triggering, all_Ie time !>aM
jw/lwO XIO JIIobeal

.nH H5, $956.00
DC 1060 MH.. I mVidiv, triple ..ace,delayed ,w""ll.
Full TV Triggering, •.,iabl<ltngg., hold-oll
(w/lwO Xl0 probeal

.am 'f.4U $694.00
DC 1040 MH ..
OIher 'ealures ..me as V·222jwllw<> XI I XI 0 probes)

• ••El HZ! $536,00
DC 10 20 M He, I mVldiv, Dual Trace, o.c. olIaet lor
OMM OullJUl Verlicle ModIl Trigger
6 ·· CRT (wllw<> Xl/XI 0 I""obeej.

laut H it $461 .00
DC 10 20 M H.. 1 mvtdiv. Dual Trace
Faalurea 6" Rectangular CRT
Full 2 year parla and labor warranty Iwllw<>
X10 P«>beej.

I will pay for copies ol l he manual and/
or schematlea for a cent ra l Elect ron ic s rf
analyzer, model MM·1.

A. L Maraclen WNUOH
4A8 Nort11 eoncou.... A_

Mom.ballo CA lIO&4O

Any Information will be appreclaled.

Angelo Anello
PO Boll 15t26

Tampa FL 336S4

I am looIclng lor a schematic and ser·
vice Info for t he Unlmetrles SEA-COM 55
VHF FM martne Iranscel....r. Has anyone
converted the rtg to 2.meter FM? I will pay
copying and postage e~penses.

Fra.... Burldloldar K80BM
702 N. Bryan

()kmulgaa OK 7""7

Model Y·2 12

Model Y· 1050F

Oaorga H. Gaul KfFCJ
ot8IM 82nd SL W. Coral BiYd.

Bradalllon FL 33507

I need technical or consumer Inlorma­
tion on a tUbe-type Nallonat rad io, model
flO. HRo-5OR, wh ich I am Irylng to equip
with a etc for single-sideband reception.

I have acquired a tUbe-type model 100
VTVM made by ElectfOlllca Design, 11lC., of
Irvington On Hudson, New York.

I need a service manual , which I will pay
,~.

AM HELP

We happy to provide Ham Help II.' ·
l"fIa f , 011 • 8P'J~¥.II.bIe bul,. Wa
a,. not haPlY'! wfHHI .., hne to 'air", lima
trom OllHH durltlIJ 10 dec/p/IM cryptic
nol" acrawlfiJ I/IffglOly on t:/Of/-etlted
postC#lrds 800 odIJ.llzed scraps 01 plJPfI'.

Pin" type 01' print your reqlMJ8' ("..tly!},
doubIfIspaCfld, on a" 8% ··)( 11 H . '-I 01
P#'P'" and UN upper' .nd 1o_c:aIJe /et­
t.... ..,..,..~I._Also, plug ma.e
a H 1

H look I/lra II HI. H 110' an "/." which
_Id be a/l "11/" or a" "al"!'." and .0 0fI.

Hard •• 11 may be toWl~, _ a"" nol , . ­
mlllar with~ pl«;e 01 f#qUlpmfHl' man­
uf.cturtKI 00 Earth for the ,.., SO YH'"
Tllanh IM ,our coopera tion.

I need schematic and allgnmenl tn­
strucncne lor e Hammarlund model HQ.
105TR or HQ.1oo, wI1lch t think is the HQ.
105TA without the CB l ransm iller. I will
pay thecO$tof copying and postage. Also,
I need schematics lor lin RCA WQ.88A ce­
c il loscope and a Hlc kock model 6000A
lube tester.

Ronald Young WB2JJ X
36 Brompton Rd.

Garden City NY 11530

I need the schematic and manuallOf a
Corbin-Farnsworth Scopett. model SCPT·
4, circa 1960. The clicker accessory sche­
matic would also be helpful. TIle SCPT'"
is a piece 01 medical electronic equipment
showing EKG aOO EEG tracings 011. slow·
decay phosphor awpe. Cop;es an(! post·
age paid.

Paul Van Noatrand WfHVD
3725 Ufford Clre'­

Tallaha_ FL 3230lI

I need Information 0tI a Dynamic Com­
munlcallons, Inc., z-meter amplifier,
model 101·5000.

BUI eo,... KA5UBK
Route f, Boll 1078

Hldtlasbul'(l MS 3M01

Stephan L Ford N41N B
At. 1, Boll 7

Brlatol FL 32321

I need an ownerslse<V1ce manual lor •
Regency HR·212 2.meter transceiver. I will
reimburM copying costs or will photOCopy
and relum Ihe original.

J . ..... L.. W84QWX
5004 Aidgot VIew Court

Fort Wort11 TX 78118

Does anyone have drawlnga 01 the coli
winder I have heard the old-llme~ talk
about?

RAG ELECTRONICS, INC . / 2 1418 Parthenia SI<eell Canoga Park, CA 91304 / 1·818·998·6500

RAG also carries a full line of RF and microwave test equipment.

A(W'0f' ...'_.... . NO'N$<I"""Cl'
IlOIo"!IO.OO . . . 50
"0'.00 .. -.... _ 50
_,.oo""6OJlCI .. -' .." 50
"0' .0010.'000 "'.50
_ .'000.00 -' . . " . • •0""

•CIIl
a ..... ,.. Ch0<90
. . ..... coo._­.-

ceu, OS Tal- I. FREE

1-800·732-3457
IN CALIFORNIA Tal- I. FREE

1·800·272·4225t I'\tIed the schematic, board layout. and
alignment d"a tor a Beareat 101 scanner.
Copies from Ssm'a S[).10 wou ld help. I will
reimburse copying coats.

Us" T. HI_ K20LA
11 MeadoW OrIN
H_NY 13077

I am in need of part, for the Col lins R­
3lIOA receiver. I "peelatly need two colla
(1'-501 and Z-503jOtlthe 1·1 subchaasla (the
powdered Iron luning sluga In tbeee two
0011, ara cracked). I would appreciate any
help In obtaining these parts.

AoOatt L WODd WA7DNN
PO Boll M7f

Dad«Io. Ouam lllIll12
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NTERNATIONAL

OXP EOITIONS:

In lhe second h.1 1 01 August , 19&' , lhe
Ilrs t .~pedilion was wor1<lng In I"'e I29&­
MHZ b.nd p.op.g.Ung " E• •l h Moon
E. rth ." It w•• pul Inlo oper. llon by
HB9MZa and 0E9PMJ. They_.worl<ing
In Llet1lensle;n IIndet lhe eal1sign H8IBW
P .nd -. using. par.boIic anlenna.
The Ifansmitt... lIsed TH.J28s t.. an ect­
pul of 600 Walla, They __ Iislening 10

Ille sun noise at. lJ.<l81e-.ef and "*'" 15
com pl. l. conl.cls wllh 12 sl.Uons in
France, GRoaI Btllaln, luxernbOu<g, Tlle
N.lheli.nds, Crecnoslo-..ki., S wer:!en,
canada, AlIslr. lia, and Ille USA. Aadi().
Club OK1KIR from Prague In CzechoaIo.
..akis alSO"*'" some eonlKIt-.

AMSAT.QSCAR 10

OK1BMW and OKIOA had joined t!>ei.
tcreee and cectp....eee Any Ir.nsmis·
slons .1 II'te GB Ao- l0 8 beaeon In tile
1<15.810 MHZband by.n "otf line" method.

K.rel OKleMW arr.noer:t I.... rflCflplion
01 signals a nd Ihelr recording o n ta pe , II
was also nec",,~ary to tcee up Ihe rac" i..e r
in Such a way so lhal me lonea fro m 1M
belll -frequ. ncy eeemeter Ib lo) mig h l
malch Ihose 01 tne low.lrequency filler 01
the leleprlnter con.....rler p275 a nd 1445
Hz). The oscilloscope .11ac:"'er:! 10 I.... re­
ce..... OUlpul sel"llld lor IlInlng , The Ire­
queneyof 1275 H~ f.om Ille lone gener. lor
con troll.d by a dig it. I c oun ter w. s
1H00000hi to the h<.>rkonl.1 amplifier ol lhe
oacilloseope. Tlle , wu IlIMd up In
sueh • way thai . 1 t sign signal, on I""

the capltal ollh. Korean Peoples' Repub­
lic in AlIgIlSI, 191M. fl w.s I'HlId 1Inde< lin­

IIsu.1 and almost tropical meleorological
c:ondiliona, lOS compelllors from 6 s ial...
participaled in II. Aft... lOUl" dllllcull nom..
nallng conleslS, there _. 12 compet"
tors chosen wilh lllei. coach Parou,et<
O K2 8 EW a n d Ihe ir f.I.,.e Mike s ka
OK26FN. In the f_11le competllOO$ oorn­
pete In four .....Is: tNt reeeption at 1_
g.apll ic c.llsigna, lhe 1••naml..1on o f
eal lslgrla, tNt operallon of ..... SI. lion 11
W.1t OUIPUIl. and the orient.lion r-.

EUROPEAN RECOftD$

On July 5. 1Iil6", tile prMMI European
recon::t 1ropo ~ was brOken by propaoal·
lrog In I.... "3J.MHz ban4, conlaetlrog Ille
s ta tion GWBVHlln local.. YL 321 .nd I""
s t. tion EA6XS in Iocalor SO 73d. the dl.
I. nc: e O.. e rCOm. w.s 2772 k llo m. lera .
GWSVHI was IIsing T5-770E .nd PA wll'"
lhe Inpul o f 50 Wall a .nd a 19-e1emenl
yagl. a TH is 50 meters at>o-.. ea. le-.eI.
The stalion, EA8XS, was Working . 1 me
m.nlloned 11m. wil h : G8 Z0S , G.Wla,
E19Q, .nd GW8ELR.

CZECHOSLOVAKIA
Rudolf Ka,aba (OK3KFO ARC'
Kom."s~,,110 147718
Q55 01 Topa/cany
CZrIClloslova~ia

lin Ze.tMA, who ia o per. llng from lhe
Olher base (Dhel<e1la~ on lhe SOUl.....SI
part o f the iSla nd . I Ma'll him many limea

00 """0.. lhe 6th and 71h of AprIl, IIIe ZCIa
l'Ied an aeti-.ily Easl... weekend. oper.ting
on all bands for II'IIl whole oUl-flou. period.
This was • .",.-y good c/'IanOa tor Ox..-. 10
work tile ZC4

Now on II'IIl 584 $Ide, tIlenl III good ee­
IMIY on 20m and rnucf'l ... on I"" OIher
b a nd s . R.gul.rs o n 15m .nd 20m a r.
SIMOO, 5 IMIS , 5S<lOP, 58 <1IA, SB<lO K,
5S<lJE , .nd 5B<lJ R. On <1 0 m we h . ...
5&4OK, 5a.-JR, secx, and 5B4JE.0.. 15m
I am aRV mosl _ing$ arGlInd 2100 to
2200 UTC on 3.7'95 MHz <Mapi te IIIe fact
1l\a.1 my Fl·2100 e has I. ully bandswltch
conlKls and is no! worl<ing on 15m. I
hope to gBI a replacer.-.I soon f,om J.
pan.nd perhaps my $I.lion will be ......'ll
• lillie bell....

On 1.8 MHz !here is no acll-.lly a t the
mo menl. an Ihe RTTY m od. , 5 B.OP,
SB<lMO, 5B<lMC. 5B.IT, SB.lP, 5 B<l HF,
a nd 5IMCV are qulle active.

O n SSTV , se"cv c . n be fOllnd o n
1•.230 MHz. SB4JE has roc'l l..... fac:llill. s at
lhe momenl bul soon he hopes 10 be o n
I"" ai. on thiS mode wll'" tile .sslstanc.
01 his h. rmon ic, Georve 5S40V.

An inle'lIlIling amaleu r lrom lImassol
I. Andy SS4IR, who Is also lhe OSL Incom­
Ing manager o f CARS. "'ndy I. an eJe(:1n»
lea engineer, q llile K iNe on lhe bands,
and. good eonalruc lor. He is brewing.n
HF "_ . 1 lhe momenl, and logelher
wttn his FT.goz OM . nd 3 . 1.me,,1 lriband­

• I. going 10 be~ tor all'"

CHAMPIONSHIP

SIlpl. mbe, 3 10 12, 19&' , lh. Second
Wo,ld Ch. mplons hip in Ih. Radio O, ien·
teucn Fla~ w.s h.ld In K• • ro, Norway.
Th. 'ep<esentali-.es lrom Czechoslova kIa
gai ned gr<la t SIICeesS. They wo n 10 mec­
. Is: 2 gold. 2 sil.....r, and 6 lHonze onea,
Elghl runners wil'" Ih.ir coecn, Popelik
OK1DTW, look pari in lhe c h.mplonshlp.

... MaDERN RACE

An Inlernational c:onlesl took j)Iac:e in

OX INTERNAOOHAl

w. __ Informed recenlly lhat ZCIs
Ifom lhe Btlu.... mllliary buM __ g~
.-par.I. oxec al.llIS by the ARRL There
... aboul a dozen Z~ al.lions on the is­
land, and II -.IS thai they are In Q'NI
demand rlghl now; _ get a lot of q.......
from lore ig n .m.l.u's abolll Ihel. I,.
quencles and times of operalion. I, per.
_lly, 1'1_ t regular skel! wilh Z~AB,

ZCIHA, ZClJE, and 5840N (who It .lao
zetA M) on 28.500 MHz " I 1800 UTC every
Monday, Wer:!nesclsy, "nd salllrday. Andy
Z~H'" lold me tha i he is uSllally a RV In
ON on 10.103 MHZ at nighl. Alan zcu.e
haa no 'eglll., limes bul h. is ope,atlng
II s lla lly on a .275, 21.275, 28.500. a nd
3.795 MHz. Alan has an e xcellenl V·beam
Wh ich te d lrecle d lowa,ds Eu rop e a n d
NQrth Ame,lca.
Z~AM (w...o Is erso Andy 5B.ON ~ Is op­

.r.ling dllring lhe a fternoons a nd e ....
nlngs w....n meeete propag a lion on 10, IS,
. nd 20m. look for "'im around " .223. On
Salll'll.ys dllling I"'e daytime he 1$ oper.
• llng porlable from lhe sail Lake of Akro­
IIIi wil'" a ..... lemenl half-yagi beam Sluck
Inlo the soil o f I"" lal<. wilh .xc.llenl ...
alIlIt-. ...not...... ...., acliYe ZCIlt OM Ma r·

CYPRUS
Arl. Kaponldes 5&IJE
PO &»: 1723
Umanell

""".

lhe counlry, bul lhey don'l !\aYe special
ca llt-. TheM as8OCialions Iec;e;.. calla Ilk.
f*IIOnaI~ To reeel¥e a een, a club
_ be apou.o'er:! by 2 licel lI;j r.ama
who !\aYe 10 gual'anlee respecl of I.... taw.
Only IIcenMd~ IT\ilY work on the Sl.,...

n... is an otficiaJ QSL Bureau In B<aI­
g lum .ecogniZed by IARU: II is UBA.(UnOon
BeIge, dell Am.Ileurs~ On lhe side lher.
a'. some sm.1l dissld.nl .s~l.llona

which pl'Khce whal I call • wa ' of OSl
ca'lls. Men or women who ere nol . 11111·
• Ier:! wilh one 0< anolher assoclal lon don 'l
,ec. I... lh. a SLs . .. 11 Is really . pily.

73

BELGIUM
""~ 80uchez OH6XN
Ar~ des "g_ $ 40
7310hm-wes_m

Aa. _ ..'" anyIllinc from BelgIum In

-73 InI_IIo"",8 I lake up my pen and
IlQpe Ilia! you' ll be interested by MIIT"IlI

_Iromhe<e.
W. ere about <4,500 hams in B&lgium.

with -., !iO% of uS K live. Calls .'. dell­
Ig""ed as follows:
ONI _tepNlfIB

ON l -only VHF and up(non-code e x...,)
O N4 10 ON1- all O\'el' the bands
ON8-1oI forelgn hams in HF and VHF
ON9-tor foreign only VHF and up

Tl>e u ll s issued were in the fo<m; ON •
one numb&! • two lime",. bu t for 2 Of 3
y..... the post olliell has issued: ON •
Oflll number + three letters wilh lhe firSI
on. lrom A 10 J for Fle m iSh hams and K10
T ' 0< Fr. n<;h hams; Ihe old calls ara Slill ln

'"Th... are 3 g'ades of license, bu l lhe
call doesn'l ,eUecl the gUIde as In USA.
T11ese ar. clus A for in pul power limiler:!
liP to 125 W, 81 IIm lled 1025f)W In HF and
125 W In VHF, B2limller:! lo 2!50 W In bol...
HF and VHF, and C Ilmlled 10 500 W.
~ ... a lot of c lub s la lions all O¥ef

Each month, 73 brings you
ham-radio news from around the
world. In this collection 01 re­
potts from oor foreign COfTeS~

dents, we present the latest
news in Ox, contests, and events,
as weft as keep you abreast of
the technical achievements of
hams in other 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: Perry Donham KWlO.

Andy 5lUIR In II/s allad.
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on columns w il l be eonaidered on an
every-other-month buls. Of course this Is
fine with me, but It will com press all kinds
of Information In a new "packed form: ' I
hope the eeecere will soon be familiarized
with It.

A couple 01 w&Sks ago. we had the an·
nual " Cut 01 the Pie," and taking this op­
portunity, our union official S honored
three of my fellow amateurs for their con­
trtbutlon to amateur radio. The first 0 1
them, George SV1AA, Is one of toose ct­
oneers who to r about 50 years now has
been supporting all radio acnvmes in this
country. The other two, George SV1AB
and COstas SV1DH, were honored for a
common effort con-cernlng transequato­
rial propagation. Costas. whose article in
aST was elected '"The Art icle of the Year"'
for 1961 , haS spent many, many haUl S ex·
perimenting and r&COfdlng the results of
his experimen ts with ZE2JV In Zimbabwe
and ZS6PW In South Af rica, the statioos
on the othef end 0 1 the line.

More on Costas and his experiments In
a l uturs column whel e he will be pre­
sented Ploperly.

Finally, I would li ke also to mention an
announcement which was made during
this small celebration about an amount of
money Which was given by the Greek gov,
ernment to our union in order 10 equip our
headquarters. This happened lor the first
time In our history, and I wish and hope
this to be the beginning of a fine cooper.·
tlon .

One more brief news item: COncerning
satellite acllvlty, SV10E took second
place in a contest carried out on AMSArs
AO·l 0 satellite for a period o f three
mooths.

Closing for this month, I note that two
Big Guns are coming Into Greece 101 a
160m DXpedition : Bill K1MM and Jim
K1MEM should be on by now from the te­
land 01 Rhodes; more on this and pefhaps
some photos in my next column.

MALAYSIA
Mohammed Salleh 91.161010
No 82, Taman Mesra
Penampang Road
Kola Klnabalu, Sabah
Malaysia

SEANET CONVENTION

The SEANET (SOutheast Asia Net) can
be heard daily at 1200 UTC, frequency

GREECE

states than counties). Once again, Dave
Bird has the delails.

Having extolled the virtues of a local
manager for UK awards, I am forced to ad­
mit that I do not currenUy have such for
the Cheshire Award which t look after. Any
offers?

I have briefly explained, in eartler cot­
umns, differences between UK licenses.
Class A license holders t:an use all bands
whereas Class B can use only 144 MHz
and above. The only di lference In quallfl·
cations is that Class A holders have
passed a Morse-code test. So anyone
wishing to upgrade from Class B (written
examination only) to Class A must learn
Morse code.

Unfortunately this has, to date, been an
actlvlly can lined to the asplranl'S house.
Class B licenses have not permilled the
holder 10 use Morse even on VHF bands.
They could, at course, listen 10 Morse eny­
where for the purpose of practice, but
could not transmit.

On Aprll1st of th is year, the Department
of Trade and Industry (lhe OTl-the UK
fegu latory body) changed this for an ex­
perimental period of twelve months. Class
B license ho lders who wish to take advan·
tage of this must request pelmission in
writing and will be given a t",mPOlary " Ii ·
ceeee varlatlon." Any<)n-e requesting a varl·
ation will be given One. The only direct
Impli cat ion of this for US stations Is the
potential lor more Morse traffiC on OSCAR
or EME (Class B license holders are not
permitted on 50 MHz).

You migh t, therefore, be able to work a
G8 or G6 station on CWo The lon g·term lm.
plication should be more Class A tlcense
holders, Any action that promotes ama·
teur radio In this way Is to be applauded .

My globetrottlng continues (this i s
being written aboard a Swlssalr flight to
Zurich!) and I am likely to be In New York
every flveor six w&Sks. If any reader would
like the opportuni ty to buy me a beel,
please wflte and provide a phone number.
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Manos Darkadakls SV11W

Box 23051
Athens 11210
Greece

Atthe In-ceptlon of thi s column, partlcl ·
patlng countries were few. Today there are
many mOfe, and r&cently I received a note
Irom the maga>:ine saying that from now

Speake", at the Symposium (Irom la/l): Ebbey 9VIQG, D. D. Davan 9M2DD, Mayur""
HS1YL, Hassan V85HG, speaker from Indonasla, and Klaus DK9VCIDU2 (Photo by

91.161010)

CAN REPUBLIC (or REPUBLICA DOMINI·
CANA) and nor Dominica Or Republic of
Dominica.

GREAT BRITAIN
Jaff Maynard G4EJA
10 Churchfialds
Wldnes WAS 9RP
Chashire
Englend

THE UK SCENE

I can remember In my award·huntlng
yea"" the difficu lty of obtaining details of
some overseas awards. One would often
S&S a brief mention In the likes 01 73 which
was sufficient to whet one's appetite, but
Insuffic ient to make an application. Thus
followed the double frustration of seeking
fu ll cetaus and then waiting for the ceetit­
reate to arr ive.

This particular probl",m wi ll not exist for
the ma)Oflty of 73 reade rs (I.e.; those living
i n the US) who are Interested in the
WOfked All Brita in (WAB) awards. As well
as the Award Managel. G4KSa (Brian Mar·
ris, 22 BUldel1 Ave., Headington, Oxlord
OX38ED, England), there Is a US contact
point. Dave Bird AA60B of 11226 aUinn
St., Downey CA 90241, wtll send a detailed
WAB information sheet in l eturn for a
stamped and self-addfessed envelope.

That such an informallon sheet is nee­
essary Is without doubt when I look at the
basis of WAB. The basic award (WAB
areas) and the non.lJK optloo (WAB Ov",r­
seas Introductory Award) both require the
award hunter 10 collect contacts in dtller·
ent map squares. The part icular aquar",s
are those based on a 1Q.l<m • 1O-km grid
on UK Ordnance Survey (OS) maps. OS
maps are the standard by wh ich all maps
are judged in the UK and are produced by
a quasi-governmental body. Howevel, the
lO-km squares are unlikely to be found on
maps of the UK available elsewhere (and,
iI SO, are highly unlikely to be numbered In
the OS style).

A special reecre book Is available from
the award sponsors for $10.00 and can be
used to keep track of squares ccnecteo. If
that's too confUsin g then try the WAB
COunties Award whit:h requ ires the couec­
lion of UK counties only (more like US

NEW BOARD OF DIRECTORS

A new Boald 01 oirectces was recently
el&Cted lor Radio Club Dominicano, pre­
sided over by Rosario de Morales HI8APD,
wife of Otto Morales HI80M, past pres l·
dent of the organization. It is the first time
that a woman has been prealdent of the
RCD, and she Is accompanied by the fol.
lowing: Will iam Aead HI8WRE, Vlce-Presl·
dent; Otto Morales HI80M, Secretary: and
Victor Taveras HI8VAT, Cesar Desangles
HI8Ca, Joe Lomba HISLE , Abed Nego
Montalvo HISlH, Julio Felix HI9JOF, snd
Jorge Genao HI9JlG.

NEW PREFIX

Since the past 3rd 01 OCtober, corn­
memoratlng the eeccre visit of Pope Juan
Pablo JI to the Dom inican Republic, a new
prefix Is on the air. The first stations to re­
ceive the new prefix were: Ht0DX, HI0M F,
and HIIMFP; among others that were la ter
on the ail were HIIB and HIIC.

The new prefix will be In force until the
n-ext month of March . The aSl address for
HI0DX, HI0MF, and HIIMFP Is PO Box
2191, Santo Dom ingo, Dominican Repub­
lic. For HIIB and HIIC the address Is PO
Box 1157 of the Radio Club Dominicano.

314/340
312132S

""""""""3071317

Phone:
OK1ADM
OK1MP
OK1TA
OK2RZ
OK2JS

3151346
314/354
3141345
arecaa
3121332
2891293

DXCC IN CZECHOSLOVAKIA-TOP
FIVE STATIONS, (TO 10 OCTOBER, 1984)

CWIPhone OKHA 2941300

OK1MP 294/297
OK1MG 290/294

OK1AOM
OK3MM
OK1MP

0'''"
OKH A
OK3EY

CW:
OK:lJW

screen an ellipse (L1ssay<)us pallern tor
the frequency 1:1) appeared, Some hours
later Jlrlca OK1DR, at hi s t",leprlnter sys­
tem with a screen, could read the news
from Ihe lape and Irom memory; he typed
with a teleprinl",r.

DOMINICAN REPUBLIC
101, F. Pimentel HISMFP
Box 2191
Senro Domingo
Domlnlcen Republic. W- I.

COnlusion 01 the name of our country,
Domin ican Republic, with the Island of
Dominica Is tne cause that contributes the
most to the tees 01 correspondence or the
est, cards 01 HI.

Dominican Republic (HI) Is the country
Ihat shares the Espanola Island with Ha lU
(HH). This Is land, of approximately 76,192
km2, belongs to Ihe Major Antilles and Is
located In the Caribbean Seabetween Cube
and Puerto Rico,

In the same Caribbean Sea and as pert
o f the Minor Anti lles Is the Common­
weallh 0 1 Domin ica (J7, VP2D), with an
area of 751 km2. The volume of correspon­
dence that Is miSled to Dominica, whether
addressed right Or wrong, Is c neenevaote.

To avoid this contusion, il ls very Impor·
tant to write on the envelope with clear
block lellers, "Domin ican Republic." On
other occasions, OSls and cmer kinds 0 1
coerespoeceece dO not have the address
c learly written and this, added to a fau lty
mall system, makes It impossible at ti mes
to rece ive answers and confirmations.

SOme days ago, I received a note from a
North Amel lcan ham In which he asked
me to help him find a conf irmat ion . The
address he hed written was " San Pedro
Marco" when the correc t name of the city
Is " San PedIO de Marcorl s." Another, from
New YOrlc, wrote underneath the PO Box
number': " Santo Domingo, Haiti:' Hardly
ever does correspondence reach the in_
tended desUnaUon il wrong addlesses are
used-psrtlcularly those thst are long and
complicated, It Is better to use PO Box
numbers or the aSL Bureau. But-Is the
Bureau effecttve?

On certa in occasions It Is very effec ti ve,
but somet imes, no l A aSL arrives at the
HI Bureau and is processed. If the ad­
dressee is up-to-date wi th his payments,
he will rapidly find the CSl In his booth.
The aSLs of thoae with accounts that are
past due end up in a common box.

But also to be taken in to consideration
Is that not everyone visi ts the aSl Bureau
regu larly to withdraw the correspondence;
as a mailer of tact some do not go at all
for a long lime.

If the contacts are at Hl1 , 2, 3, Of 8, it Is
ef fective to use the Bureau Of the PO Box
numbel of the staUon worked. U they are
of areaS such as 4, 5, 6, 7, and 9 , then it is
better to send them directly with the ad·
dress clearly wrlllen , keeping In mind the
need to always print at the end : DOMINI·



14 ,320 104Hz. This net ........ s t..rted by a I"w
hama In SOutl'lN-sI As ia. II has g,own so
large tha t thar" are c hecks in lrom a ll enoer
t.... wortd. OeYoled net cont' ollers work
out t scl'ledula among It>eml.el_ . run-
ning t nal day a lter day. These conlrol-
la rs paas OX ne ws and emergency or
medical t,alli(:. assigning l..-quenc~ 10
stallona _ wlVl to contact each 01""'.
TIle _ .. tor net members to I\a'ie .,.

ball conlact brougI'lt abOut t.... linat con­
.....lIon in 1'71. and _ since 11 lias~

1'IeId .........Iy.
TIle 14th seANET Comoenhon was I'IeId

on t.... 1611'1, 11tl'l. and lStl'l 01 Nv....i1obel.
1ll6<1. In Penang Island, Ma la ys ia . O na
hundr«l lwenty.,figl'lt delegatn lrom I....
SOuU...at Aala n .&glon and also I,om J .
pan. Auat.a li.. India, a nd 11M! US altended
tl'lla con.....llon. Among tnem Itlere -.
alao beaulilul YU a nd XY Ls. For some 01
lhem Ihla waa thel. Ilftlt time meeting
Hcll othe•. It la amualng to Imagine !low
a person 1000a IIkfl behind a volCfl a nd
th" n ...h" n you mflflt him In person to lind
th a t you' gue.. was w,ong.

Amo ng o ther Inl" resting Ihlng. we,e
techn ica l presentations on digita l com­
munica tion, OSCAR 10. and a lso AMTOR
mailbo• . Ou'lng Ihe e vening. p..rtic lpa nta
aat and ,e la.ed at the banq llfll, walch il\il
cullural daneea pr"senled. Some 01 me
delegates InemMhI"s presenled lheI, II.

ditlonal danees, song., or mu.ic.
Durlng 11M! aymposlum. net marnt>ara

w.,.. g l..... lhe opportunity 10 voIctt tl'lelf
auggealiOna on !low 10 Imprcnoe t .... nat.
N" I member'a we«I concerned OWl" tile
growing In te , l e rence (a RM). especially
dul1ng nal l ime. Tile .ymposium alao dl.
cuned wnie/l coutllry should I'losl I....
....1 con.......lion. It was la t'" decided Illat
..I..... &unM lVllSl or !he Ptlilipplnes (tMJl
will btl Ihe host.
~Ies ..",e conducted on a SI'IOf1

lou' around lhe Penan.g 1.land. 1'hoee w!lo
..",e new to lhe Is land were able 10 _
many hlatorlcal and Inleresling places.
For ol l'lefa. w!lo had been t>ere belore , Ihl.
vlail broughl back some good memories
01 the past. Among the tOU"...t a ltraclloo.
vl.lted w.. Ihe ana k" lemple. ViSi tors can
ha ve phologra phs t a k"n with Ihen
anake. coiled a round Ihei, bodi"a

Pena ng la one 01 the 13 . ta tes 01Malay·
ala. It la si tuated 00 the no rthwestem
Co.s t 01 th" peninsu la. It consis ts 01 lfle
laland and a coast..1s trip on Ihe main land
called Prenoinc" W" lIesley. The Island h..
an ar.. 01 286 squ..re km, a nd Prenolnee
Welleal.,.,. h.. 159 :squa ' e km. TIley ar"
_ ,ated by a channel 3 km wide a t tile
c_1 point. The Is la nd and the mainland
a'e linked by a I.,...., $efYiCe which oper.
atn ' round t.... clock. A bridge Is now
being tonalrucled 10 link up I...... two

0-

PHILIPPINES
L.., M. A/mata" WA6Los/oU2
JOOllII Knlgflf Orl....

sa" O. CA 92126

Hello again, ""eryone. By the ti me yo u
r&ad thla a rticl e , I will ha ve IiIOne back to
OU·land, Ju ~t In tim" lor the holiday s"e·

~"
I ...aa au rp-rised to receive a letter lrom

a n o ld·lim"r who ,&ad my I... t art icle and
la very Int" res ted in QOi"il back to the
hobby with arootlle' old-llmer Iriend who
w.. a tormer OU ham. They are Interested
In OSOlng with OU ha ms bu1 a re unable 10
I\eaI any . $I...... w" are currenlly 00 tile

low ,"d cttne c u rrenl sunapo l cycle. lIfop­
agatlon lowa rda otJ.land 00 20 melera a nd
15 met"'. lias nol been a il lhal SpeclacU'
lar. allhough openings on t...... banda 00
I.,. wesl coasl ha ve~ around 23OOZ.
One can lind Or. Alex Legan:la OUIAl 00
142M MH! plus or mi...... OfIM (tl'll. IS Ille
1,1IQU6f'ICy 01 Ille inl()fmal Mabunay net

wAlch normally meeta al 15OOZ) or lhe
_«:Itwe fIobIn 0I..I'IIf'3 wOO Ie Iocaled
In ItIa IOUll'Iemmoet lip olltla PtlIII~

Ha normally hanga a,ou nd 14 .2 30 10
14.170 MHz. There are a _ eta.. Ba
a lao vaing lhe new OV prell . wOO are ac·
ttwe on t5 meters CW a nd sse al aboul
2200 10 24/X1Z.

w.tIl. a. promised In !he lUI article. I
will lin i.... !toe hlstOl')' 01 amateur ' adlO
In t.... Ptlillpp-lnes lrom wwn to t.... la ta
• Ixt~.

Mo st Filipinos heard 01 the Ja paneM
au,p-rIM attack al Pearl Harbor 00 t....I' , a·
d lo eet s at home. li ttle did they know th aI
a bout an hour late' they would alao be un­
der attaCk, by another Japan-eM naval
t..k terce. NlHld less to say. all amateu' ·
rad io o pela llons caased alter Ihe inva·
.100. The banda were soon occupied by
coOed mllilary alg na ls. Alter the Japa""se
occu pied Ma nila, all amateuNadlo equip­
menl had to be tumecl ln to the JapaneM
SIgnal Cofpa, but tome old-Ilfneq r..d told
me thaI they had " saved" enough ,adlO
parta to bu ik! SW COft'<eIIen lor tI'Iel, BC
' adloa and w",e _ 10 hear broadc..t.
lrom $Iallon KGEt on II 104Hz. This ..as
lheir only ns of ........... InlormaUon oil'>-

.. II'lan I Japanese propaganda new. 00
ItIa Ioeat 'adio.

01..... Ioeat hams al"., did noI lie k!1e: all
of them joined lhe Ioeat .nls la nce and
..... commI"' tli oed 10 bu lk! tranamlll...
and~ Irom ....... penl atolen lrom
I'" Japanese. One 01 """" a talions waa
ItIa lamoua WPM _ was ehown In t....
movie "Ametlcan Gueri llas In lhe Ph ilip.­
pines," wIllch ata"ed T)'l"OflIt Po-o"'. II
was l ho wn contaclln.g at allon KFS In San
Francisco-which la te, became a Wa r [)eo

partmenl rela y ata lloo 10 ' Ihe Fa ' Eaa t. It
..... at a Uoo WPM wllich la te' contacllId
Genera l MacArthur's headqual1"ra In AuS'
t,alla. Tllis was Ihe beg!nnlng 01 the AU I '
t,al la·Io-Phlllpplnea "co nne<:tlon." At the
&alty I tage of the occupallon tlli. wae the
o n ly rad io com m u ni cation s ta tion be ·
tWMll the headquarters 01 Ge-n-e,a l Mac·
A' lhu ' a nd the guerill a lorcu In the
Philipp ines. So a mateu, radio pla yed an
ImjlOfla nl parti n the war e llor!.

From 19015 10 l !Ml1. the poelwa, e r..
came a period of Iranaition and adjual­
ment which came aboul due to t.,. CI\af'loQe
01 I'" poIit~ s latue 01 the Pl'ti llppl....
trom an AmerIcan colony 10 an II'Idepen­
denl nalion. II was In Ihis period ol t,afIIi.
lion Itlat an ugly tum 01 _5 In Philip­
pi... amal..... radio came about. As In all
parta oIlhe world, pos..ar meanl poe....
aurplus.

Surplu.~icalion equlpmenl was
abun6anlln M..nila and was aokl on a tM{I
acaLe. and many MI. fell InlO!he handa 01
unauthortled persons. COfTlfT>lIfclal c0m­

panies WiUlOUl 11c""".,.. and """'" Inau"
oen" who w"r" plenn;ng 10 overthrow the
Inla nt Republic..... a react loo to Ihla. Ihe
"""",nmenl tighte ned amal"ur operatlona
by lorb lddlng th lrd·party communlcaUoo
and Ox. OXlng was allowed o nly with th"
United Statea and Its possesslona In Aala
and Oceania.

Thll realflctloo did the most damage to
amateur ,ad lo In lhls country and ..... root
IlIled unUi 1959. Volt Sotto OU1SV w..
one 01the most ..clive hams In Ihe counlry
du.ln.g Ihla period. His now famoua OSl
ca'd was 0flIt 01 the most trea.u'ed ca 'da
lrom thla part 01 tile world.

In 1949. the lTV g.anted th" Ph ilippine.
the OU prelil. Prior 10 th la data ma ny
Americans stili tra nsmitt ed Irom tile Phil­
Ippines. Not unlll 1049. a ll", the o ltlclal
prell. c ha nge. d id the Americans aclually
relTaln (01 course with a ... a .capllon'!
Irom "an.milll ng I,om th l. cou nlry . It
lOOk li11 1917 belore .e.menc.ana could ' Iar!
I.ansmilling agam due to t.... ~nlng 01 a
rec lp'OClll agr"""",nl belw""n lha Iwo
counlrles.

In lhe summer 01 1958. wIll(;fI ooInelded
wilh!he Boy Seoul Wo<'l! JambOr" belng
I'IekI In !he counlry. a major _t cc­
curred. During lhe opening ol tne J ambo­
..... amal"",r..-adio stalion. OU1 PAR, the
c hal nnan 01 t.... Radio Control Board II­
nally granted lhe hllfTHadio populallon
tile OX privi lege 10 communlcale with Ille
countries thaI sent delegates fo tha J am.
borafI, this ended 13 yea ' . of rntflcllv"
OXlng lor Ihe local ameleur• .

In the .1. Ue•• a OXped ltion to Tha Rock
(COrregldOf') ...a s memo,able because It
marked tile Iitsl lime since 1049 thaI Am",I·
can amatauts unde, Ihe apanlOr.h lp 01
ItIlI Philippine Amaleur Radi O Aasoclatloo
wera a llowed to operate th" staUon In th"
OXped ltlon wilh the new prell. OUI OM.
The new prefi. att.acted OXe rs , and In lhe
<45 haulS of operat loo in Ihl. tiny I.tand
beatLon, about 3lXI QSOa and ~ COUAlrtea--Well, there Il ls. a condensed hlatory 01
a mat""" 'adio In t.... Ptll tipp lnes. Don·t lor·
get, II you are passing by lhe country lor a
vlllIl or some kind 01at~ llI¥efI ll only
a t !he a itpOfl termlnaJ), the PARA repeat...
l..-quency Is at 1....1• • and mi.- 600 kHz
Iransmll . II you are paning by Clar1< Air
Force BaM, lhe Cenl'al Luzon AmaIIlU'
Radio ClUb lrequency II a l 1"5.7'0 and
t""'e ia al ways SOtr.eflOdy monllorlng lhe
lrequatlCy. So un l ll M xl lime. fiIOOd OX
and good luck.

POLAND
J.rzy SZymczak
18-200 Blalogard
Suezka 2J3

Po.""
Communication Publlthara has lasued

the second updated edition 01 lhe Radio
Amalaw'. H. ndlJoo/C, TIle wOf1< II a uselul
1act\n1eaJ aid lor I\am$, lechnlcal achool
II_S,and profeaaionala. II retIec1. I....

ala la 01 fadlo-amatllUf tecOnlq.... In Po­.....
In an Inlroduclory part 01 tne book, Eng .

Andfle j Mick i"wicz p.a ..nl. a ham'l
_shop. Discussin.g !he main lIagea 01
,acIlo conattuclion, he acqualnla fNder.
wllfl matetial. and $Uba-oot.... IIl ka
_ PCB$, 0011winding. aolc:larlnog, and as­
",,"bI)'. In subsequenl parta ol lhe gulde,
Eng. Jeqy KoDninakt deala ...1111 pustwe
or RlC " I"m"nlt. 11'1,,1, Com p ulall o n• •
marldng, and techn ical data.

Dill.".enl tanka are Ille StlbJecl 01 a
c hapt", by IIM II. like wav" Illtera: ladder·
types, Iow-palll, hlgt>-paal. RC. and c rv-­
tal Iliters . As usual In tllil book. ba.1c
charKterlatica of available mate.la lt ar"
tabule led . Radio roolse. dlaturt>ance, and
waya to atand o ut agal nat them willi aup­
prnlOl' cepacitora (01 Boach), colli, and
.adlo Inte rferenc" "lImlna tora (mlnla turea
01 Sprague~ a re mentioofi<l . Diodes. tran­
alators, and eome ICa hama atl ach greal
Importance 10 are Inlfoducti<l with labu­
la led parametera and encapsulation draw·

'.....

In fhe chapl", entllled "BaSIC Clrculla,"
...rlnen by Enga. Henryk CI'Iac lnakl and An­
drzej lDblOwllld , radio lana lind blIalc the­
orel~ and pracl lcal lnformatloo aboul
dlll"","1 ampl lll.,.., deleclorS, leedera ,
and aer-..tCQ. Part and pan:et 01 I....
mode'n tec hniq ue: toglca, galea (NO R.
NAND, and oIl'1en;), Ir!ggert, and coutllers
help 10 mOd"",lze ....., classical equip­
fT*'Il. BaaIc fTlNIUffng lnal....mants and
1I'Iei, lIppiicallon 10 radio circuits ara pr.
"",ted by Eng. ZbIgnIew Slpaltowald.

Wl,eLess 'eceivlng Inatanalion.. lhei r
. '" MIl ies, _ e conlrol, and dlgiiIal
raadoulS oI lJequency. panoramic altact>­
menta 10 lhem. a re proflclenl ly eteterItled
by Enga. Cezary Rudnick i and~ Koa­""'"""',.

TIle largest chapt -Wlralella T.a ns--
mllllng Installalion conlalna a deacfip-
li on 01 ViI rloua mod ul a t ion. Inc ludi ng
SSB, transmming tubeS wllh thelr calcu­
la tio ns. and oth"r s truct u,al m"mbe,a.
The author, Eng. R)'&Zltd Janulla. gIves
som" " . a mpl" a 01 calculatloo 01 Ira ns l. ·
lorlzed line ampllflera for amateur bands
80-0.7. deslgna olliitera lor a rectifier of
anode vollage, and genera lldeaa of Irans-­
milt'" de.lgn. Tha measu re menl of sse
. lgna ls with a n oac illoac. , a r10d harmon­
Ica complele the eection.

Antennae a nd propag.aUon are .ubjects
01 a ctlapt'" aulhored by EnG- Stanlalaw
Krolikowllld .

Mare and more popu llt It. tao'I'M:lIety­
controlled .adioa, lhel••'ttt_01conlrol,
receiver$, I...,smltl.... and tnaI, oper.
lion- They arecom~ dePIcted
In me 131h ctlapl. by Eng. AriclfHj Qwnie.

Lewsl<L TIle lasl aection deala wilh leed
a.,..tOlfn$. Eng. ZbignLew SlpakowSl<1 pre­
....1. recliller.. lill.... and tonalanl-¥Oll·
lIO" regulalCQ.

Thi. very uM lul compandlum 01 radio­
amaleu' k nowledga con.lsta 01 o ver
1100 pages and many diaglama. No doubl
It makes a tM{I contribution 10 the <l<W8I­
opmenl 01 1.... Pol ish ,adlo-amat ""r"a Hf·

vtCfl. The p-rlntlng of 80.000 copies has
been sold out.

PORTUGAL
Lull Mlgllfll de Sousa c r4UE
PO Bo. 32
s. Jwo do fa ron/ 2785-",.,

In my last COlumn In lItla a.pprec~ted

magazine. I wrota a few noIn coilcemlng
alt me associaliOna and club .Ialions 'eg­
1II1erad In Iflia counlry. Req_ling more
Inforrnalion lrorn lhem. I ju.1 .-..::al¥ed I""
final repon 01 ARSUL lAaaoc*-o de Ra­
cIIoamadorea 00 SIll), 1lI1uated In I.... c ity
01 Portlmao, SOUl....... Portugal.

This place Is very wetl known In lhe Iou,·
Ism wor1<l lor the Icnoefy _food, nice
baachas, a nd me good hoapIlality of I....
people. known .. "Alga m oa." The a.ao­
clalion was lounded Ma,ch 2, 1982:.

Acco<dlng to ARSUl' l conalltutloo. the
Club III lor a UlhoM who dedlcata Ihel, el·
lorts to ...lr"len activity a nd o ther . tud les
In th e electronlcall"ld.

ARSUllssues QSL, a bull"tln aenl to all
membera. In thla publlcatl oo . MWlral mat­
lera era dlacuaaed auch .. awa 'da, con­
tMta, local ne w•• a nd email eleclronlc
projecls_some 01 lnem very uselul lor
fhe hama. In the last laallfl. we lie helped
10 build lhe lollowlng p-ro;acla: a n a nlenna
coupler for 1....1.wl MH:r, a vlo /of 2m, a
-'ical antenna lor 1lr1!5r.!O mel.... and a
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A rwfdalVOU' In Portugs/. From Iffl/ ' 0 rlgh/: PY'LF, CUUE, eTTSON, ZSTXP, and
CTIAXY.
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SpfNd;ng Ihll I/IOrd. Tony HSIAI.IH " ' Illtl milltl during tile 20th IInnlvtlrsllry celebra/ions
01 tlltl Radk1 Ame/",,' 50eieIY 01 Tlla/lerld. Tlltllllrge numbtlf 0 1 tly.llr1dt1tli ill /estlmony
'0,Ila l 8tlc in,,'ion and 1n"',.,II"Il.f , Ila hotltly flf"H'ra t"lI. SNtad nan /0 Tony I. Eddy
HS1AtP.

Hotel , .nd as HSlJUA lor UNICEF, J uly
27- 30. (OSL calds to the Bureau Iddress,
G. P.O. Box 2008, Bangkok 10501 TtIa l·
tand.)

Inlernal ional s ia nd ing ",as a lSO m81~

tained by corresponding "'lin tile IARU,
the ARRL., and other major amaltlUHadio
societies. InlormillQ lhem o f OUI aclivilies
and Updat ing aucn pubtlcaliolls .. lhe In.
temationaJ edi lion of 1!'Ie c.ll~ .

In addition, a xlan..... infOnTWllion OIl
_ t........adio ac1ivilies In 15 counlrles in
the region was tupptled 10 lhe Poll and
Telegraph Oeparlmant. Mud! of Ihi. "'as
gleaned from helpfuLartie... In M73 tm...·
national," and credit, 01 COUIN. hu tlean
given in me lex t In 1!'Ie Iomt oIret"aneM.

For amattlUHadio operatOf1i In COU~

1<Iea where licensing is automatic upon
pl'oving the necassary llklll. a nd tlxpert.
rmee, the ISlUe o f conveying the Impor·
laoce 01amateu ' radio-I n self.tlllnl ng, In
emergeocy comm unica tions a nd o lh",_
pecte 01 Iha service- Is PtI ' hapa o~er·

looked. Yet many countrltls Ihtl wo,ld oye,
rest,lct a ma ie ul ladlo , II Ihey do nol ban It
altogethel. II would seem to be na llt more
Iha n mere OXers II membe'. 01 some kind
01 action group wOl.l ld cull out a Uttl" best
e.amples where amateu, ,adlo hn ,.....
dared a n in~a luable Hf'flce, or helped In
l,a inlllQ a n aeknow!edOtld e xperl ",ho act.
milS that ", itllOul a n inlerest In amal""r
'adio he would ....-- h.ve made ",hat _
br<W<.through he acniaved In tile lleld 01
electronics.

Ttla ila nd is ...."OUnde<! Dy countries
""""'a amataur ladio IS dorTnaRt. Burma.
Laos, a nd CImtlodIa, tor d. tterenl Ie.

aona, remain silenl . Not much fUllhll1
l lleId BaIlQI-.tl and Vietnam also otter
"lanl teslimony 10 a stIlled hobby. Any
means 10 help p'OfTIOte Ih is hobby I/IOUkI
. u,ely be In ,,~a'Yona 's tn le" a l. 8 0 th
Burma and Bangl-..n have national r.
dio socielies. white 0I.1le/ counlries ",hich
oppose me hobby oenaralty have resident
'&dio amateurs ",grking in emDaHies or
as " xpatria les. All would banelil from I
cantra ' "d al l base" or eomrnl ned group.
RAST ecmmuree member., mea nwhlt",
ha.e been doing the l, beSI tc ccnvroce the
au thorilies 01 Ihe benefits 10 be deri~ed

Irom Ihe service.
During Ihe society's an n ual generlll

meeting held in December, 191M, Khun
Chamnong Bhilom 8 hlkdi HS1WB was 'e.
e lected Pres iden t 01 RAST . Firat Vice·
Pfesidenl is Yongyuttl Napasap HS10S;
second VIce-PI'Ilslderlt is MtS. Mayu '",
ChOlikul HS1 YL: Secrel8ly·Genelal Is
H.ns Hollstein HS1 BG. a nd the T'M"""
Is Rasdaporn Boonpil.k HSIDC.

In InlOllTlal d iscus s iOll wUn Oiree to< Gen·
eral 01 lhe PTT, MI. M.hldol en.nl,a nlt
koon. This dialogue Is con tinuing, I nd
/ur1he< lalks have bean conducled in eat1y
1985, . 11 ending OIl s poem.... nottl.

The main holdup now I/IOUId _ 10 be
tor the autttorilies to eslat>!ish me~
aary qualilicalions IOf operators. lhe ..lo­
cation 01 specific radio spectrum. and •
claaranc tl ',om lhe Nationa l $e<:ulily
Council, the top govemmant "'al CllClog u~
del me OfIiee oIlhe Prtma Minllla<.

In other respeclS. AAST has maintained
Thailand's internalional standing by llI>
plying lor, and Ieceivlng. pe<mlstlOll from
tile PTT to oper.ttl during ""lor arnet.....·
radio contests. This I. an ongoing acli~lly,

and ftAST recenlly senl an appeal 10 __
era l OX iTlaQ82ines 100' d.tes 01malor con­
teslS so that the society can OtIt lis appll­
calion lor parmlssion to operala In 000d
time.

Conlest operations las t )'OIa' tlna bled
many ,adio amateure tn,ough o ul th e
world 10 estabusb a contac t with , ,,dio am·
ataurs In Thailand as we n as to demon­
al,ate 10 Ihe IARU and o the, ,eguta tory
bodiell thai amateur ,adio is st ili .ery
much aLi~a In Tha ila nd , 1I1 l>eit I t lhe mo­
ment some wha t ' utr lc led. In o ,der 10
achieve th is , club member' worked 10 sel
up lhe club's own HF station loc.led It
the As ian Insl itute o f Tecnnology campus
1\ Rangs.il, 451un north 01 Bangkol< .

One signific.nl operation followed .n
.pproach by tile J . pan UNICEF H.... Club
10 operate llere fOf th lee da)1 OIl behalf 01
t!'le Fund. III Ihls operation alone, operat·
Ing ",ilh lhe special callsign HSfJUA.. CMII
3,COO conlacts ......a made. A "mllal oper.
allon in 1963 laised CMII USS5OO.COO fOf
lhe FUnd. Figu'es tor t!'le anlirely....,.u~

lary donI-tions being made loIlow tng last
yea'" (1 961) opeIation in July .re yet 10 be
linalized.

Other mitior conIes" include lhe Euro­
pa.n OX Contesl, the SEANET COntest,
and lhe CO WOIIdwide COnlesl when HSiA
wat aclive on a lt HF bands .

A speci .1 s t.tion "'as a ltO...,t up at Ihe
venu" 10' the 20th anni~elslry celebra·
tlons 01 RAST whera ma ny ~Isil ing non·
hams ",ere able 10 wUnass 10 ' tha 11,"
time e Iwo-way contact with o ther ,adlo
amsteurs Ihousands 01 mll" a away, ua lng
bo th Mo ' se coda and phona.

The club s ta lion was acll~e du,lng ttle
'ollowlng contests. As HSlA- SEANET
OX Contest (phonal. August 21-22: Eu'o­
pean OX Conlellt (phonel, Seplember 6­
10; CO World.-ide Contest (phone) Octo­
Del 27-28; RAST anniversary celebrations
OIl November 11 at Hyatt Central Pta.u

Tony WSlffll.m HSIAMH
clO BanfJllok Posl
U Chullll nfJ Building
Rama 4 Rosd
BltnfJllok 10500
Th. ilsnd

Hope. I re s tili high lor getting lUll HF
pl' 1~l legee 100' qualilied .matau"'adio 09­
a"tOO'. In Th.iland. and the most poeili"
len'\lIIrllS In tn i. re spect c . me lat e last yeitI

",nen communic.tions Min lSltll Semak
Sundnl".vej told rTIllfTlben, 0 1 the Redio
AmaltlU' Society of Thailand (ftAST) that
he would do his beet to Iagali.Ze amal"'"
'adio.

The minist", ",as addressing. gat""'.
ing 01 ftAST mernbes on lhe occasion 01
the 20Ih annlvelsary 01me loundlng of 1!'Ie
toCiety. On tn.t occasion lhe miniSI'"
.lto .pok" on HF .nd 'tlileraltld his
pledgoe 10 lhe nel control station 0 1 SEA·
NET that lWening (NootlfTlbar 11 , 1ll61).
V65GA, In Brunei . (SEANET- SOUt....."
A, I. Ne t meets nightly a t 1200Z on
1020.1

ThroughoulLaSI yea" RAST had strlYed
to I/Ior1< towa,ds lu ll ,ecogni tion . nd leg al·
Izat ion 01 tlm"le"" ,adio by Ihe Roya l Tha i
Govern ment. To Ihis e nd , a d ia logue was
opened by senio, members 01 th a RAST
commillee with lop.'anklng Post a nd Tale.
graph Department o lliciais. This included

811l loon 01 !>NCtl, In September 01 19&4,
Irom Ca,lbou, Maine, 10 Montenant , Italy.
Joe la t member 01 our net, 100. So, II you
Ila.... any Inl",est In aviation, or I!'Ilm being
a good (_scared) passenger, loin u. In
me lulure. WelTM81 dally at lCOO UTC OIl
1~.2n kHz. For a ny other additlonal lntor·
mallOn, sand YOUI eomrntIIlts to the net

conlroller. Em ie Bracy WI8F.... PO 8oIl 88,
RHdIiaId, M.i.... CW3!6, USA Em ie ",Ill
MIld you the mernbe<shlp card and .... up.
lo-daltlli.1o f members. Bast 73Ii lrom Por·

'......

THAILAND

LATC HET

This stands 100' Inlernation. 1 All Trattlc
COnlrol Net tl ls fathe< Inl_ tlng .nd IS
Ihe rlgnt place 10 lind people In~oI~ed In
.~I.tlon (al,lIne pliots, a ilcraft e ng lneera,
I I' tretlic cont,ollere, ba lloon ist s , etcj. I'm
sure YOl.l.1I remembe, the Ilrs t solo trlnl'
all anllc balloon IIIght made by Joe Killin·
gar, J I. N~HDP in Ihe RosllI O'Grady's

ARSUL CW AWARD

The CW operators migh t be Inl_eted
In th is a"'Sld. HIlt 10 those who accom­
plished the fo llowing:

(1) The a"'Sld Is Issued to COO'h""/TIO­
,at. Ille annlvelSlllY 01 [his associ.1I0n,
a nd the oso. should be made .ft"M. rch
2011986.

(2) The ARSUL CW A",...d is .~.ll~

to al Llicensed ladio amat"""" and SWU
(a ll'*'d CW onl)1 wt>o ha..., wor1<ed 10
(lan) dift...anl CT st.tions.nd I". ARSUL
club .ta.llOn, CT1ARS.

13I FOO' at>9/ying, sand a ~ copies 01
QSl cards, and 6tRCs 10 ARSUL. PO 80.
~,PoItIm.a8501 PoItugal.

H'
CT18SC 678
EA1CMY 6'*6
EA1 (;tAX 6'*6
CTICOL &42
CTlYJ R 829

' H'
CT1BSU 128
CT1ASY 118
CT1CPR 99
CT1 FQ 97

Tha boy. In ARSUL ha~e a depllrtmanl
01 soltware lor tha users 01 the ZX Spec·
Irum, Sinclai r ZX61, and T5-1000 micro­
compulera.

.Imple bu t a l laC II ~ a s amlconduc tor
checker lor tha bench.

LIst No¥embet, a contest took placa 10
calebfata the "Fa lla de PoIt lmao" (Exhlbl­
11011 01 PoItknao). The contesl ",as orga­
nized by this assocla tKln, a nd lhey hed a
big ."ccan. lor many PoItuguase and
Spanlarda "'..a anlhuslastlc 101 In I.
_'- We r.ad CTl, EAs, and EA6s lrom
tile Canary Itwld$.

Hete are the poIlII Iolais tor some lop

_"s:
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*No Receiver Mods

* Mobile or Fixed

* 12 VDCOperation

* Digital and
Circular Display

* 00 Day Warranty

'~.~~EN-TEC .IOC.I" II ! WIU . ILU . lUUUU II'"

- - - -• • •-- - -- ••• -) - [(-;.",,,IU •
r ,

A 50-Watt. 6-Band CW Transceiver
that combine. exceUent Performance. Reliability.

Simplicity of Operation, and Low Cost.

WHERE'S THE TURKEY?

Cenlur'J122

* Synthesized Voice
Doppler Direction
Finding

*RS232C Computer
Interface

* VHF and UHF
Coverage

New Te-chnology (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna
and external speaker jeces. Uses four omnidirectional antennas. Low noise, high
sensitivity lor weak signal detection. Call or write for full details and pr ices.

rI DOPPLER SYSTEMS, INC. 5540 E. Cberter Oak, (602) 998-1151t-' Scottsdale, AZ. 85254
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EASTERN UNITED STATES TO:
GMT · "" 0 2 ... DO DO '0 U , . , . , . 20 22

U •• A

"L" SK'" ao ac
"'RGE"T, ..a zo ao so '" ao ao " " " "...USTAalla zu ao zo '" '" zu
C...... L z"",. " '" ~ '" ,~ su " " " ro ro
E..GU..D '" ao zo zu ac zo ao
......... .. zo '" zo
,..0 '..,....... ao zo
MU'CO " '" '" '" '"' '"

,
''''L'Pr'''H zo
Pu. RI O A'CO " sn '" so ,; '" " " " '"

,
SOUI H MA' C.. '" '" '" zo '"U, E,E. R. ao ao '""'1$1 CO"'I ao '" '" ,~ " '" o

CENTRAL UNITED STATES TO:
" L"'K'" '" '" '" '".RG...TI ..a " '" '" '" ao ao i s " "" V$I Aa U .. " '" zo an ,; co zu '"C.. ..a L zoro . " '" zo ao ,

'" zo ao rs " '" ic
E..GLa ND ao '" ao sc ao ao ,.
......." i s " ao ac ao '" zu zo
,..o,a_.. zo zo ao zo
MU,CO " so ao ao ,

'" zn zo " "
,

"" U Pr' NES ao ao ao zo
,u.Rlo R'CD " ao zo zo ,,; '" •
SOUI H MAIC" zo ao ao

WESTERN UNITED STATES TO:
"'L"'SKa eo ac so
.....G.NI ' N... " ao ao '" '" zo zu " ""USI RaL'''' ao zo eo ao ,; '" ac " "C"' N"' L ZOtOE " " ao a '"' '" an zo " " "ENGL....O zo an zu ao......... .. eo rs i s ae ao ao eu '" zo zo zo
' NO'" ao zo
.......N ao ao zc
MEx'CO " i s ao au '" '" zo zo " rs """ L'P PINES ao ao
Pu ERIO .. ,co " " an zo so '" ac ao " " "SOUl .. "'.A'Ca '" ao
....s..... ao
. ....I COASI ao '" '" so '" co zo

Columbus 011
The biAA""\ and best ham slOre in the
Midw"" f.a turing Keowood and otlwr
qual ity products with wo' klng dbpl . ys.
We sell only the best , Authorized Ken·
wood service, Uni,.",,1 Am.t"", Radio .

Inc., 1280 Aida Dr.• Reynoldsburg (Co­

lumbua) all 430611, 866-f267.

Kenwood. ICO M. Ten-Tee, Belden .

C ushcra li . La""". 1Iust1...., ARRL. Hy.
Gain. B&W , MF]. Ml,a~. New and lI><rl
"'luipment . Serving the ama teur ""mmu·
nity since 1942. Adirondack Electroni""
Inc. • 1991 Centr. l Av......., Albany NY
12205, 0&5G-0203 (one mile wt'St 01 North·
way exit 2W1 .

Albany, New York
UPSTATE NEW YORK

T he rdiable ham <to", .......ing NE . F ull
line of lCO M & t;:eowood, Y""", lIT. ,
Drake. Daiwa , B&W ~rI.., Curti,
& Tr..., key... , La......., lI ust1..,., Telex!

lIy-Gain produ,:ts. Mira!ll' am!"., Astrun
P.S" Alpha IHJta prot<rto.., ARRL &
t;:antronics in, t ructlon aid>. Whistler

radar deI"",,,o" . Full l ine 01 ""all Iittl ng,;,
TEL-COM E I""'ron ic Communica·
tions, 675 Great Rd. (RI. 1191, Littleton
MA 014&0, 4!l64tOO13040,

Derry Nil
Serving the ham community with new
and used equipment. We slock and ser ­
vice nlOSt ma iur li ...., AEA . Astron ,
A,den. B&W, Cu, hcraft. Hy-G ain.
HustI...., ICOM, Kenwood, KLM . Lar­
sen, Mirag<!, Mode~i ; books. rotors. cahle
and oonnectnrs. Bus;""", hoo" 9-7 Mon­
day through Thunday. and 9-5 Fr ida}'
and Sat urday, RiVftldell Electroni"" 8
Lono:Ionckrry R""d, Derry Nil 03038;
434-5371.

Littleton MA

San Jose CA
Bay area', .-",,1 .m.t....' radio 5Io,e ,
New Ill: .......d amateur ,.dio ...1... &: ......
vice . We fealure Kenwood. [COM,
Azden. Ya""" Ten·Tee. Sam"" &: man)'
more. Shone, Radi n, I...,., 1775... S. Win_
ch..le. Bl'd. , Campb"'l C A 95008.
370-61165.

Culver City CA
J..... EIeotronia, 3919 S<poI~oda Blvd.,
Culvu aty CA 1lO23O, 3lill-8OOO. T rade.
4fl3-1886 San Diego. 827-'5732 (Reno NV),

Fontana CA
Complel~ l!ne; ICOM. DenTron, Tt'fl­
T.." Mira!!". Cubic. Luna r , <We, 4000
electronic product> for hobbyist. t..::hni·
ciln, e.pmlTlffiter. AI", eB radio, land·
mobile. r nntana EIect,oRi.,.. 8618 Sier ra
A".,. , Fonw.. CA 92335 . 822-7710.

F aclor}" Aut horized D • • t.rl '{••,n.
tCO M. Ten.Tee. mK. K"",....>d, AEA,
Ka~ Santee. FuU line 0/ • .,.,.,..
"" ies. No sal II",ln Del aw ar•. O ne mile

off 1-95. Del '" Am.otl"Ur SuW ly, 71
"1..00.. RoMI. Sew CastI.. DE 19720,
328-1728.

Preston ID
Roo< WB7BYZ h.. the l.r~e<I <lock of am.
.,,,,,, gear in the Intermountain West and

the best prj",," , Call me for all your ham
ooeds. R.... Distributing, 78 So. Sla~.

Praton ID 83263, 852-0830.

New Castle DE

1 '" Possible ac-meter openings.
* '" Check next higher band.

G '" Good, F '" Fair, P '" Poor.

DEALERS

Your company name and message ca n
contain up to 25 words for as little as $150
yea rly (prepa id), or $15 per month (pre­
paid quarterly). No mention of mail­
order business or area code permitted.
Directory text a nd payment must reach us
60 days in advance of publicat ion. For ex­
ample. advertising for the September '85
issue must be in our hands by July Ist .
Mail to 73 Magazine, Peterborough NH
03458. AITN: Nancy C ia mpa .

JUNE
"" ~ ~ wen ~ "' ~,

1
F-P

2 3 4 5 6 7 8
ig

F F F-P F-G G G-F F
10 11 12

~~~

13 14 15
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G G F F-G F P P--
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F P P F
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MICRO CONTROL SPECIALTIES
Division of Kendecom Inc .

23 Elm Par k. Groveland, MA 01834 (617) 372-3442

•

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talk ing . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perlect for
emergency warnings, club news bulletins. and OX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

No other repeaters or controllers match
Mark 4 in capability and features . That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message MasterrM real speech • voice
readout of received signal strength ,
deviation , and frequency error • 4­
channel receiver voting • clock time
an nouncements and function control . 7­
helical filter receiver . extensive phone
patch functi ons. Unlike others. Mark 4
even includes power supply and a
handsome cabinet.

Call or write fo r specifications on the
repeater. controller. and receiver winners .

SYNTH ESIZED
SIGNAL GENERATOR

Free'Tech-Dala' Flyer

• Covers 100 MHz to 199,999 MHz In 1 kHz step. wltn
tnumbwneel dial . Accuracy + 1_ 1 part per 10 mil·
lion at all Irequencla• • Internal fM adjus tabla hom
oto '00 kHz al a , kHz ,ale · ExI.....1fM inpul ac·
capts loon or "Oice • Spu~ and nolse al least 00 dB
below umar • Outpul adiuSl.tWa lrom ~500 mV "
50 OI'Ims . Operaln on 12 Vde . y" Amp ' Awal~
lor Immediate <leUwery . ....29.95 del~ • Add-on
~s ava ilable 10 ed end I~ 'ange, ."" InFi­
nlla rasoIutlon, AM, and a praelslOn 120 dB allanu.
lor . Call or wrlta lor " Ians ' PtlonfI ln your ordar lor
last COO snlpmant.

IRON POWDER and FERRITE PRODUCTS

AM I ~1'ioanm
Fast, Reliable Serv ice Since 1963

Small Orders Welcome

Toroidal Cores. Shi elding Beads. Sh ielded Coil Forms
Ferr ite Rods , Pot Cor es. Baluns. Etc.

MAOE IN
USA

MOOElSQ.".,
....2...5..,-

VANGUARD LABS
12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 196-23 Jamaica A.e., Holl is, NY ".23

Pnona: (7111)4&4-2120 Mon.-Thurs.
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BASE (2) SYSTEMS
2534 Nebraska St.
Saginaw, Ml 48601
Tel.517 -777 ·5613
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Propagation by Mufplot

II danotes for the IC-641only
C-64 M UfPLOT V2 d isk 0<'11 '1' 132.95
APPlE M UFPLOT d isk only 537.95
North Amer ican orders add 52,00 l or SIH all ethers $5.00,
VISA. M C.. p..rscner checks accepled,
APPLE is the trada mark o f APPLE Com put ar Co.
C ·S4 is • t r.d. mark o f Commodora Co.
M UfPLOT i, a t,ada m.rk o f BASE (21 SYS TEM S .

MUFPLOT is ba'r'lg used by amateurs from HONG KONG 10 BAGHDAD, SOUTH AfR ICA to ALASKA. by
sa,lors, commerical companies and people who know tne nead of propagation forecasting al ItS beSI

MUFPLOT will give you HPF. MUf, FOT With LUF plus distance and baanng (and lime) to any target
Yov can sereer over 400 hsted targets by OX or A RRL pref;.., tal/tong. or stete Tne dalabasa will let you eruee

target data by what ever you want 10 ceu II and you can chan lle it anyt ime
M UFPLOT w lllkeap !fack of tha stations you have worked for WAS. OXCC or for any otn er award
MUFPLDT giv... you a video graph (and / or table) al'lCl Prl ntar display 01 band COnd,tlOr'lS (A spec'a' OX

fu nCllOn lets y(,:J s.. w orld cond'llOns. You sal llC1 the numbe, of and local,ons you want! Band eovaraga for
the C-64 '5 610 JOMHz video and less lhen 1 to marethen JOMHI printer. The A PPLE IS 2 to 34MHI You an ler
your OTH lallkm'il 0<'I1y Or1Ce bu l you can changa rt anyt,m a

-_._....--- -----_..-.- -
10

22

1'0: OH • nm.....'ID- I«)VA.'O'fIDII DXCC
flEAAI NG : 26 DAn: : 6-20 TIME : EST
RA:jGE : loOO5 FLUX: 120 PI.ll'1' : MUF
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WARJlAN[Y/
YES, 180 days of warren­
ty prolection. You simply
can'l go u.'l'Oflg.
An FCC IYP'" eccepted
coupler is aveilable for
SMART PATCH.

Placing a ca ll is sirnple .
S...nd your aceess code
from your mobile (exem­
pie : • 73). This bri ngs up
the Patch and you will
hea r d ia l I,ml' transmitted
from your base stalion.
Since SMART PATCH is
c hKking about 01lCl' per
second to see if you want
10 dial. a ll you haw to do
is key your trensmmer,
tben dial the phone num­
ber. You \l.·ill now hea r
lilt" phone ring and some­
one answer. Since the en ­
heoced control sY!>tl'm of
SMART PATCH Is C(Kl .

stamly checking 10 see if
you u.ish to talk , you need
to simply key your trans­
mitter and then lalk .
ThaI's right. you si mply
key your trensmnter 10
interrupt the phone line.
The base stalion aulO­
m a lkally !>Iops uensrrnt­
ling after you key your
mtc. SMART PATCH dol's
not require a ny special
IOIW eouipment to control
your base s tation. It sam­
pies wry h igh frl'quency
noise presen t e t your
r~t"i\lf!n; discri mina tor 10
dete rmine if II mobile Is
prei!Wnl. No words o r sylla.
bies are ever lost .

SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
USl' SMART PATCH for:

• Mobile (or remote base)
Itl pho nl' lin e via Simplex
base. {see fig I .)

• Mobile 10 Mobile via in­
terconnected base s te­
nons lor eXI..nd..d rangl'.
[see fig. 2 .)

, Telephone line 10 m obi i..
tor r('mo le bawl.

• SMART PATCH uses
SIMPLEX BASE STA­
TION EQUIPMENT. U.......
your o rdina ry base ..te ­
lion. SMART PATCH
dol's Ihi!> \l.ilhoul inll'T­
fl'ring \l.ilh the normal
use of your radkJ ,

How To Use
SMART PATCH

'­----

----

---
' -, .......-,

D:..n

--­.-

i;
•••

I

11'-

--

-
-

• Give complele control to
the mobile . a llou.ing lull
break In operenon,

• No( inlerfl'Te wi lh lhe
normal operenon of your
base station. II should
not require you 10 con­
nece a nd disconnect cab­
~ (or nip w;ltchl"!>!)
every ume you \l.i..h 10
use your radio as a nor­
m al base steuoe .

• Not depend on vulum.. or
squelch settings of your
radio . It should \l.m Ih..
samt' rPga rdless of ",'hal
you do u.ilh these con­
trois .

• You should be eble to
hear your bese station
s peaker \l.ilh the patch
~lanl'd . R emember. you
have a base station be.
cause there a re mobiles.
O NE OF TIiEM MIGHT
NEED HElP.

• The palch should have
s ta nd ard feature s a t
no extra cost. These
should jnclude program ­
mable loll resrrtct (dip
switches], lone or rotary
dialing , programm a bl e
pa tch a nd a cti vit y
timers , a nd front panel
Indicators o f channel and
patch s ta tus.

ONLY SMART PATCIf
IfAS AU OF TIfE
ABOVE.

Now MobUe
Operators Can
Enjoy An
Affordable
Personal Pho ne
Patch•••
• Wtthout an l'lIpt"nsiv...

repeeter.
• Using any FM trenceiwr

as a base slalkJn.
• The secr... l is a SIMPU:::.X

aUlopalch . The SMART
PATCH.

SMART PATCH
Is Easy To Ins ta U
To jnstall SMART PATCH,
connect the mulncolcred
computt'l" style ribbon ca b le
10 m ic audio, rect"i\·l'T
di'KriminatuT. PTI. and
power. A modular phoee
cord is pro\idl'd for con­
nection to your phone !>Y"­
rem . Sound simple? ...
IT IS!

What To
Look For In A
Phone Patch
The best wa y 10 dl'Cldl'
whe t perch is rig hl for you
is to f irst declde what a
patch should do . A parch
s hould:

Comm unica t io ns Electronics Speclaltie., Inc.
P.O. Boll 2930. Winter Park. Florida 32790
Telephone: t3(5) 6454174 0 .. caU IoU-free (800)327·9956
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'aesus serious about giving you
better ways to tune in the world
around you.

And whether it's for local action
or worldwide DX. you'll find our
VHF/UHF and HF receivers are the
superior match for all your listen­
ing needs.

The FRG-9600. A """"iurn
VHF/UHF scanning communi­
cations receiver: The 9f:f:IJ is no
typica l scanner And it's easy to
see why

You won't miss any local action
with continuous coverage from (JJ
to 50S MHz.

You have more operating modes
to listen in on : upper or 10000r
sideband. CWO AM wide or narrow
and FMwide or narrow

You can even watch television
programs by plugging in a video
monitor into the optional video
output.

Scan in steps of 5. n. 121,7. 25
and OJ KHz. Store any frequency and

related operating mode into any of
the en memories. Scan the memories.
Or in between them. Or simply
"dial up" any frequency with the
frequency entry pad.

Plus there's much more, includ­
ing a 24-hour dock. multiplexed
output. LCD readout. signal strength
graph. and an K power adapter

The FRG-8800 HF communla­
dons recel_ A better way to
listen to the world. If you want a
complete communications package.
the FRG-8OCO is just right for you.

You get continuous worldwide
coverage from 150 KHz to 30 MHz.
And local coverage from 118 to 174
MHz with an optional VHFconverter

Listen in on any mode: upper
and lower sideband, Cw. AM wide
or narrow. and FM.

Store frequencies and operating
modes into any of the twelve chan­
nels fOr instant
recall.

Scan the airwaves with a number
of programmable scanning functions.

Plus you get keyboard frequency
entry An LCD display for easy
readout. A SI NPO signal graph.
Computer interface capability for
advanced listening functions.Eco
24 hour clocks. Recording functions.
And much more to make your
listening station complete.

Listen in. When you want more
from your VHF/ UHFor HFreceivers,
just look to Yaesu. "We take your
listening seriously

Yaesu Elecbonla Corporation
6851 Walthall Way. Paramount. CA flJm
(213) 633-4007

Yaesu Cincinnati Service Center
90iU Gold Park Drive. Hamilton. OH 45011
(513) 874-Jro

Dealer inquiries invited.

l
Prices aod ~peciflQtiom ~ubject to (hange without ectke.

FRG-9600 sse (avenge: 60 to 460 MHz.
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TRIO-KENWOOD COMMUNICATIONS
111 1 we st Walnut Street
Compton. Caillormtl 9O~ _

More TS-940S information is available
from authorized Kenwood dealers.

KENWOOD

•

TS-940S

• High stability, dual
digi tal VFOs.
An optical encoder and
the flywheel VFO knob
give the T5-940S a posi­
tive luning ·feer

• 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

• General coverage
receiver.
Tunes from 150 kHz to
30 MHz.

.1 yr. limited warranty.
Another Kenwood First.

Comp,lere se'VlCe m;lnuals a'e avallable lot an Ttl() ·KenwoOd rranscelve.s and most eccesscoes
SpeclrICal1Of>S eoa p"ces are SUIJ,ecr 10 Ctlange _hour eeeee CY obligalJOn.

• Low distortion transmitter. Optional accessories:
Kenwood's unique transmitter design • AT-940 full range (160-10 m) automatic

The new TS-940S is a serious radio delivers top "Quality Kenwood" sound. antenna tuner . 5P-9405 external
for the serious operator. Superb • Keyboard entry frequency selection. speaker with audio fil tering . YG.455C-1
interference reduction circuits and Operating frequencies may be directly (500 Hz). YG ·455CN -1 (250 Hz).
high dynamic range receiver com- entered into the T5-940S without using YK -88C-l (500 Hz) CW filters;
bine with superior transmitter the VFO knob. YK-88A-1 (6 kHz) AM fi lter . VS-1 voice
design to give you no-nonsense, no • Graphic display of operating features. synthesizer . 50-1 temperature
compromise performance that gets Exclusive multi-function ,..--__."" compensated crystal
your signals through! The excursive • 'LCD sub-display panel oscillator . MC-42S UPI
multi-function lCO sub display shows CW VBT. SSB slope DOWN hand mic.
graphically illustrates VBT, SSB tuning. as well as fre- • MC-60A, MC-BO. MC-85
slope, and other features. quency.tirne. and AT-940 deluxe base station mics.

·100% duty cycle transmitter. antenna tuner status. • PC-1A phone patch
Super efficient coohng system usmq • aRM-fighting features. • TL- 922A linear amplifier
special air dueling works with the Inter- Remove "rotten GRM" with • 5M-220 station monitor
nat heavy-duty power supply to allow the SSB slope tuning, CW • 85-8 pan display
continuous transmission allull power VBT, notch Mer. AF tune. • SW-200A and
output for periods exceed ing one hour. and CW pitch controls. SW-2000 5WR and

• Programmable scanning. " . Built-in FM, plus power meters.
• Semi or full break-in (aSK) CWo 558. CW, AM. FSK,

•
I
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