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ONLY ICOM COULD BUILD IT!
A new mlcro-slzed 2-meter hand

held with all the performance and
reliability you've come to expect from
an ICOM!

The le-p2AT. A breakthrough that
ends every amateur rad io operator's
quest for that one true , go-anywhere
2-meter handheld.

Miniaturization. The Micro gives
you all t he advantages and performance
of a larger handheld. in a package so
small . so refined . so well built that only
ICOM could bui ld it

Measuring on ly 4.6" high by 2.3"
wide. by 1.1 " deep . the Micro fits in
your pocket or purse as easily as a cas
sette tape. This miniaturizat ion doesn 't
compromise ICOM Quality. It's exact ly
what you'd expect from rCOM: high
performance in a micro package.

Full Featured. And ICOM hasn't
compromised featu res for size. The
le -p 2AT DTMF version includes t en

programmab le memories, odd offset
capab il ity , an LCD readout on the top
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panel for easy readability,up to three watts
of output Ioptional). 32 built-in subaudtble
tones AND wideband receive coverage
from 138 to 162.995MHz in 5kHz steps for
MARS/ CAP operation and weather
broadcasts. There's also a simple to
use digital TouchStep Tuning System
for fast shirt-pocket frequency adjust
me nts. An le-p2A version is also avail
able wit hout DTMF and PL tones.

Accessories. The Micro utilizes
most existing ICOM handheld accesso
ries plus it hosts a new line of battery
packs. long li fe to alka line battery cases.

ICOM
ICOM America. Inc., 2380-116th Ave NE. Bellevue. WA 98004 Customer Service HoUin ) 454-7619

3150 Premier Drive, Suite 126, Irvin . X 75063
ICOM CANADA, A Division oI lCOM America , Inc.• 3)71 -#5 Road, Unit 9 , Richmond, B.C. V6X 4 Canada

All staled spec il icllllO ns afe ~PPfo"imllle ~nd subject 10 change "" thOul ool ic<l o r obligation. AIIICOM radIO' sig nihcanl ly .."eNd f CC regulations liml,ng spurious emissions. I12 AT11ll6-3



NOW ANYONE CAN ENJOY FULL DUPLEX!
Merely connect a CSI Model BOOO to any duplex base (such as the
Yaesu FT.2700AH) and presto . . . you have an Instant full duplex
mobile telephone system!

Or, the 8000 can be connected to any repeater for shared use. A
landline caller can selectively call any mobile on the system with
(end to end) regenerated DTMF (standard), crcss (optional) or two
tone sequen tial (optional). Mobiles can even select ively ca ll
each othef' l

Knowing the correct code, a caller can take control of the 8000 from
any touch phone and voice communicate with mobiles that are not
equipped with touch dialers.

No other duplex patch offers so much for so little.
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DUPLEX INTERCONNECT

DUPLEX INTE RCONNECT
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• Desk top or rack mounted versions
• Pulse or fUlly regenerated tone dialing
• Full and half duplex operation
• Half duplex privacy mode
• Internally squelched audio
• Powerful toll call protection
• Secret toll override code·* up II down or multl-dlglt access
• Rlngout
• End to end signalling (DTMF standard)
• Auto answer on tst, 2nd, 4th or 8th incoming ring
• Mobile to mobile signalling
• Telephone Initiated control mode
• Dip switch selectable hybrid compensat ion capacitance.
• Programmable tlmoul and mobile activity timers with unique beeps
• Disconnect beep
• separate repeat level control
• Lightning protection
• Connectors for options
• 1().16VDC powered
28 dip switches make all features user programmable and
selectable.

OPTIONS
8001 ANI code veucator (uP to 1024 access codes)
8002 1000call two tone signalling
8000 32 call cress signalling
8004 FCC registered coupler
8005 centralized computer billing system

MODEL 8000 DUPLEX

FIRST CLASS FEATURES and PERFORMANCE
... COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM FLY WITH A PATCH FROM CSI

PRIVATE PATCH III MODEL CS-9500

For exemplary simplex performance, the C5-95OO control station inter
connect incorporates a full 112 second of renonne to mobile electronic
voice delay. Voice delay assures compatibility with the slowest
crcss or trunked repeater systems.

Attractively styled to complement any decor.

-----
_. --_.
.L !! •-

A high performance VOX based patch for simplex systems and for
operation th rough remotely located repeaters.
Thousands of Private Patch Ill 's are in both amateur and co m
mercial use worldwide. Private Patch III enjoys a reputat ion that Is
second to none.
ON 10and other powerful features make Privat e Patch III the best
deal going In Vox Simplex phone patch es l

• Three simple connections to base radio
• Simplex operatton (VOX, of course)
• Dig ital " fast VOX"
• Toll restrict
• Secret toll disable code
• selectable tone or pulse d iali ng

STANDARD FEATURES (Both models)
• Automat ic busy signal disconnect
• Control Interrupt t imer

(maintains posit ive control In simplex mode)
• Three digit access code (eg.* 73)
• Alngout (reverse patch)
• Aingout Inh ibit If channel is in use

• Lightning protectors
• Spare relay position
• 110VAC supply
• And much more
OPTIONS: 12 VDC or 230 VAC power
FCC registered coupler

CONNECT SYSTEMS INC.
23731 Madison 51.
Torrance CA 90505

Phone: (213) 373-6803

AMAUIJR oc.CTIIO"'C ...."'"y
"",...._ W'. _ OJ".. 001,
01._ Fl, a-. ...... FI

LM"'_ "'"
....."" . L=-ICS CO"".

..... y ori<.....

!<lIE, ...c.
_"'90.....

. RlCKSON CO/IIUUN'c.o.1JONS
Clli<agc> ' ..

..........OIO WT(LT
• ..".... CA. 8<J"i",,_ CA.
0.0....,. CA. _ " oz.san t>iaogO ca, ...... ....... C"

...NRY ....DIO

Loa '''''''''' co
'N" " N...TlONa, ....010
anT. ua

..._ FL

""NS ELECtRON'CS
eu_cuvC"

MAllISON EL!<:TIIONICS
s......y

_''''' T'
...... ....010 C. NTER CORP.

.......,.FL

"'Kg OCEC1_1ClI
..~ .."."' F"

O""NI ELECTIlO ,.,CS
loreo<>. T.

...G GiS1'''IUTIHO COfI'. '" 12
....... FL

"C......'N.........
T..,_ OZ

Ttl U STaTKlN

E, on ''' '"
wEtfCOlll
San "'~.C"

~-CAIlTEL ELECT_IC
DISTIl"IITO IIS

_ 8 .C

""'.-w......E ....OIO SYSl1iMt, l TG.
...,.,..,.. 8.e.

CO""·WES T IIADIO SYSTEMS LTD.
vo_".er.&





New MFJ-12 74 lets you work VHF and HF packet
with built-in tuning indicator for $169.95 ...

, , , you get MFJ 's la test clone of TAPR's T NC-2 , TAPR's VHF/HF m odem a n d
built-tn tuning indicator that features 20 LEOs for easy precise tu n ing

MFJ- 1274

$1699 5

MFJ· 1270

$1399 5

•

• mt ... .., ... ... -• • • • • •

Now you can join the exciting world of
packet radio on both VHF and HF bands with a
precision tuning indicator .. . for an incredible
$169.95!

You get MFJ 's top quality clone of the highly
acclaimed industry stan dard TAPR TNC-2 . We've
m ade TAPRs modem selectable for both VHF and
HF operation, added their precision 20 segment LED
tuning indicator. a TTL serial port . an easily
rep lacea b le lithium battery for memory back-up and
p u t it all in a new cab inet.

If you don 't need the tuning indica to r or the
convenience of a switchable VHF/HF modem . ch oose
the affordable MFJ -1270 for $ 139.95.

All you need to operate packet radio is a
MFJ- 1274 or MFJ-1270, your rig , a nd any ho m e
computer wit h a RS-232 serial port and terminal
program.

If you have a Commodore 64 . 128 . or VIC 20 you
can u se MFJ 's optional Starter Pack to get on the air
immediately. The S tarter Pa ck incl udes int erfacing
ca b le, term inal software on disk or tape and
complete instructions ...everything you need to get
on packet ra d io. Order MFJ -128 2 (disk) or MFJ -128 3
(ta pe), $ 19.95.

Un like m a chi ne specific T NCs you never have to
worry about your MFJ-12 74 or MFJ ·1 270 becoming
obsolete because you c hange computers or because
packet ra d io standards ch ange. You can use any
com pu te r with a n RS -232 serial po rt with a n
a proprtate terminal program. If pac ket radio
standards c hange, software u pdates w ill be made
available as TAPR relea ses them.

Also speeds in excess o f 56K bauds are poss ible
with a suitable external modem! Try that with a

m a c h ine specific TNC or one without hardware
HDLC as higher speeds come in to Widespread use.

You ca n also use the MFJ-1274 or MFJ -1270 as
an excelle n t but inexpensive d rgtpeater to link other
packet stations.

Both feature AX.25 Level 2 Version 2 software .
hardware HDLC for full d uplex , true Data Carrier
Detect for HF, m ultiple connects, 256K EPROM, 16K
RAM (ex pa nd a b le to 32K with optional EPROM).
simple operation , socketed ICs p lus m uch more .

You get an easy-to-read manual , a cable to
connect your transceiver (you ha ve to add a
co n nec tor for your pa r ticula r ra dio), a connector for
the TT L seria l port and a power supply for l ID VAC
o peration (yo u can use 12 VDC fo r porta b le , remote
o r mobile operation ).

Help make h istory! Join the packet radio
revolution now and help spread this exciting network
throughout th e world . Order th e top q uality and
affordab le MFJ-1274 or MFJ -1270 today.

Now you can tune in
HF. OSCAR and other non
FM packet stations fastl
T his MFJ clone of the TAPR

MFJ-1273, $ 49.95 tuning indicator m a kes
tuni ng na tura l a nd easy - - it shows you w h ich
direction to tune. All you have to do is to center a
s ing le LED and you're precisely tuned in to within
10 Hz . 20 LEDs give h ig h resolution a nd w ide
frequency coverage.

The MFJ -1 27 3 tun ing indicator p lugs in to the
MFJ · 1270 a nd a ll T NC-Is. T NC-2s a nd clones tha t
have the TAPR tuning ind ica tor con nector.

Order any product from MFJ and try It ··
no obligation. Ir not satisfied return within
30 days for prompt refund (less s h ip p in g) .
• One year u ncond it ional gUHrHnt'·'· · A dd
$ 5 .00 cach shi ppi ng/hand ling · Ca ll o r wrll ,· fo r
fr e, ' catalog. (lV'" 100 prod u.. I,;.

MFJ
MFJ ENTERPRISES. INC.
Box 4 94 , Mi ,;,;. State. MS 39762

To Or der or for Your Near ellt Deaier

800-647-1800
Call 601 ·323·5869 in Miss. and
outside conlhl<'ntal USA .
Telex 53-4590 MFJ ST KV

V/S40
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EVER SAY DIE

QRM
Edrtorlel 0If1cn

WGEe.tlI..,._."_ough NH 0J0tS8-11901

~'~201

Ad'Il'ftlSlng~

WG,e.
Peterborough NH 030t5ll-11901

~' llOO-22S-5083

Clrcu'-!Ion OIflcn
WG,e.

Pele rt>oro\>gh NH 030t5ll- I I 94
pI>one : 603-S2S-<I201

" I'm the guy you were talking to on two metersl Please fOllOw me to our
yacht landing fordinner!"

4 73 Amateur Radio • March, 1987

73 S0LD?

Hanny-Penny called from Cali
fornia in a great dither. It seems
that Dick Bash had bought 73 lor
$26 million and was moving it to
California . Wow! I got so excited I
started looking for a ca rton to
empty my desk-well , a very
small carton since I use a table lor
a desk so I can't lose things in my
desk drawers .

Then a lew niggl ing questions
began 10 arise . like where would
Bash dig up 526 million? Or $26
thousand, lor that matter? And
how come I hadn't heard any
thing about all this, since I'm the
only person who could make such
adeal?

t ers see now, could Bash have
conned twenty-six California mil
lionaire hams into ponying up a
megabuck each with a promise to
award them the first twenty-six of
the new 73 OX Dynasty Awards?
That madeas much sense as any
thing else .Or was this just another
rumor invented by Brand X meqa-

/

zine to confuse the weak-minded?
I had to adm it that $26 mill ion
would come in handy-there's at
ways a use for a little extra cash
even though $26 million doesn't
go as far as it used to .

Brand X has been so busy that
I've been thinking of starting a ru
mcr-ct-me-rnonth award to send
them, complete with a handsome
ce rt ificate . Such creati ven ess
should not go unrewarded.

Perhaps, just to keep th ings
lively and contribute to the confu
sion , I should send a note to the
other ham magazines, offering to
buy them for, say, $10,000 each.
Then I could get Henny-Penny to
let the world know that I'm " dick
ering" to buy them.

On second thoug ht , I don ' t
need the aggravation, so 10 heck
with it.

Speaking of Bash-Dick seems
to have di sappeared since the
VEe program shot hi s scam
down . Dick sure milked the hobby
for all it was worth for a few years,
changing the whole fabric of erne-

--,,--t-",- -

teur radio by making it no longer
necessary to have even the slight
est technical understanding of
radio to gel a ticket. Heck , one
little nin e-year-old g irl got her
Extra-class ticket using his sys
tem! If Dick saved some cream off
that milk he should be silting back
fat and happy.

One of the reasons I've had dif
ficulty getting exercised over easy
entry into amateur radio has been
the pervasive cheati ng down
through the years . Early on, thou
sands got their tickets by paying
hams to take the Fee exams for
them. Others found it cheaper to
come in through the Class e
gata-bribing a ham in the hinter
lands to pass them, then " mov
ing" from their fictional Class e
address to their re al address .
Heck , the pu blish er of a ham
magazine I could mention went
this route.

How many Techs were given
their tickets by friends? I even
had one managing editor of 73
who ca me into the hobby this
way. He was given his license
without the faintest knowledge of
code or theory. He got interested
as a result and became a techni
cal expert. He never did get far
with the code.

Te ns of thousands of phony
teens came into the hobby in the
60s. Most of them settled on two
meters and many are stilt there. I
remember one who made a good
deal of money sell ing up re
peaters and then selting them to
the user groups which sprang up
around them. Great tech nician,
but as far as I know he still doesn't
recognize his call on CWo

Now we're hearing stories of
vo lunteer examiner s selli ng li
censes wholesale. Will this, as so
many hams firmly believe, result
in amateur radio becoming just
another citizens band? That's a
knee-jerk reaction-one I doubt

Continued on page fa
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TH-21BT/31BT/41BT
The smallest HT'~ Is now even better! The new "ST-Series"
gives you a plus-a built-In DIP switch programmable CTCSS
encoderl Now you can access more than one " private line"
over the air! The original TH-21A Series (The Smallest HT'")
Is stili available from the VHF leader-Kenwood!

• 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! It measures
only 57 (2 .24) W x 120
(4.72) H x 28 (1.1) D mm
(inch) and weighs 260 g
(.57Ib) with PB-21.

• Expanded frequency
coverage (TH-21BT/A).
Covers 141.000 -150,995 MHz in 5 kHz
steps, includes certain MARS and CAP
frequencies.
TH-31BT/A: 220.000-224.995 MHz in
5-kHz steps .
TH-41BT/A, 440.000-449.995 MHz in
5-kHz steps.

TH-series rranscei~ers shown w,tli optional SlubbyDuk amenml
Specifications and prices are subject 10 change wilhoui nOlice or obligalion,
Complele service manuals are a~ailabje for all Trio -Kenwood Iranscei~elSand mOSI accessories

• easy-to-operate, functional design.
Three digit thum bwheel frequency selection and
top -mounted controls increase operating ease,

• Repeater offset switch.
TH-21BT/A: +600 kl-lz. simplex.
TH-318TI A: -1.6 MHz, reverse simplex.
TH-41BT/A: +5 MHz, simplex.

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

• Quick change, locking battery case.
The rechargeable battery case snaps secu rely
into place. Optional battery cases and adapters
are available.

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

Optional accessories:
• HMC-1 headset with VOX
• SMC-30 speaker microphone
• PB·21 NiCd 180 mAH battery
• PB·21H NiCd 500 mAH battery
• BC-2 wall charger for PB-21H
• BC-6 z -pack quick charger
• DC- 21 DC-DC converter for mobile use
• 8T-2 manganese/alkaline ballery case
• EB-2 external C manganese/al kaline

battery case
• SC-B/BT soft cases with belt hook
• BH-3 bell hook
• AJ-3 thread-lac to BNC female adapter
• RA-8A/9AI10A StubbyDuk antenna
• TU-6 sub-tone unit (TH-21AT/A only)

More information on the Smallest HI'"
is available from Authorized Kenwood
Dealers.

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 West Wa lnut Street
Compton, California 90220



no!
• Built-In digital d isplay, (fluores

cent lube), w ith analog dial.
• Narrow/wide fil le r selection

anew.
• All and XII (transmitter

incremental tuning).

TS-830S HF transceiver.
The "Pacesetter" has
become a legend in OX
and contest circles.

• Covers all 10 Amateur bands
(50 kHz extended cove rage).

• Wide receiver dynamic range,
junction FETs in the balanced
mixer, MOSFET RF amplifier at
low level, and dual resonator
for each band.

• Variable bandwidth luning
(VBT). Varies IF fil ler passband
width .

• Notch filter high-Q act ive circuit
in 455-kHz second IF.

• Noise-blanker threshold level
control.

- IF shift (passband tuning).
• 61468 final with RF negative

feedbac k. Runs 220 W PEP
(SSB)f180 W DC (CW) input on
all bands .

• Built-in RF speech processor.
• SSB mon itor circuit.

Optional accessories:
• YFO-230 external digital VFO

with five memories, digital
display.

• YFO-240 externalanalogVFO.
• AT-230 antenna tuner/SWRI

power meter.

• SP-230 external speaker.
• YG -455C (500 Hz) orYG-455CN

(250 Hz) CW filter for 455 kHz IF.
• YK·88C (500 Hz) or YK-88CN

(270 Hz) CW filter for8.83MHz IF.
• KB-1 deluxe heavyweight

knob,

TS-530SP HF transceiver.

TRIO-KENWOOD COMMUNICATIONS
111 1West Wa lnut Stree t
Compton. California 90220

- Adjustable noise-blanker, with
front panel threshold control.

- RII/XIT front panel control allows
independent fine-tuning of
receive or transmit frequencies.
Optional accessories:

_ SP-230 external speaker with
selectable audio filters.

- YFO·240 remote analog VFO,
- YFO·230 remote digital VFO,
• AI -230 antenna tunerlSWRI

power meter.
- MC·50 desk microphone.
- KB-1deluxe VFO knob.
- YK-88C (500 Hz) or YK-88CN

(270 Hz) CW filter.
_ YK-88SN (1.8 kHz) narrow SSB

filter,
More information on the TS-8305 and
IS-530$P is available from authorized
Kenwood dealers,

KENWOOD

- Wide receiver dynamic range,
with greater immunity to
overload.

• Two 6146S's in final, allows
220 W PEP/180 W DC input on
all bands.

• Advanced single-conversion
PLL, for better stability, improved
spurious characteristics,

• Built-in digital display (six digits,
fluorescent tubes), with analog
dial.

_ Narrow/wide filter selector
switch for CW and/or SSB,

_ Built-In speech processor, for
increased talk power.

- IF shifltunes out interfering
signals.

Complere service manuals ere available for all Trio-KenWOOd transceivers and mosr accessories
Specifications and prices are subject to cnange wilnoul notice at obligation

This "Cents-ational" HF
transceiver is recognized
worldwide for superior
and dependable
performance.

- 160-10 meters, LSB, USB, CW,
all Amateur frequencies,
including new 10, 18,and 24
MHz bands, Receives WWV on
10 MHz.



RX. • • Number25 on your Feedback Clrd EDITED BY PERRY DONHAM KW10

JUST IN CASE you've worked all of the coun
ties in the United States, Alan Harnois
VE3LFH has come up with the Worked All
Ontar io award . The certificate can be yours
for working the 50 counties of Ontario (includ
ing our favorite, Peterborough County): You
must have QSLs in your possession, but you
don't have to send them in with your applica
tion . There is no certificate for SWLs. A map
of the province is available from the provincial
government; write to the Map Unit , East Build
ing , 1201 Wi lson Avenue , Downesview,
Ontario M3M 1J8, or call (416)-248-3476 and
ask for the Index Map of Southern Ontario .
The WAD certificate is $2-send your list of
counties worked to Alan at 400 Lafferty Street ,
tasaue. Ontario N9J 1K6.

HERE WE GO AGAIN : OSCAR 10 is once
more usable for communication . Even though
the spacecraft can no longer be controlled
from the ground, the mode B transponder has
been stuck on and is providing excellent
coverage. AMSAT engineers are optimistic
that OSCAR 10 may survive for a while due
to improved sun angles and the diminished
possibility of long eclipses that would drain
the craft's batteries. Writ ing in the Amateur
Satellite Report, Editor Rip Riportella advises
folks to gel on and enjoy OSCAR operation
while they can, and points out that new DX
opportunities are arising every day. Be very
carefufto use low power (1 00 Walls erp maxi
mum) to help extend the satellite's life .
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OSCAR's Up!

Cat Caper

FOUR ARRL Volunteer Examiners have been
stripped of their duties after irregularities in
testing sessions came to the League's atten
tion . Fifty applicants have had their exams
voided and their certificates of completion re·
called due to the screw-up. Copies of the pa
perwork involved in the case have been sent
to the FCC for review.

VEsCanned

HAM RADI O figured prominently in the
rescue of a man and his cat from their sinking
boat in the waters near Miami recently. Timo
thy Stein noticed a foot of water in the cabin
but couldn't find a leak; after the rising flood
knocked out the boat's two-way radio, Tim
turned to his ham set . Fred Bartus of Coral
Gables picked up the distress call and relayed
the message to the Coast Guard . Thirt y
minutes later, Stein and his cat Gray were
pulled from the water by the USS AqUila. The
resc uers reported that Stein was in great
shape but Gray was a bit frazzled .

WAOAward

state's welcome centers. The pamphlets list
all of Florida's two-meter repeaters and traffic
nets . You can get a copy by sending an SASE
to the Hernando County ARA, PO Box 1721 ,
Brooksville FL 33512,

Cable Cops
A REALLY SERIOUS PROBLEM is develop
ing around the cable television industry in
Israel. Even though the Israeli government
has enacted legislation to license and regu
late CTV stations, there are about 500 illegal
systems in operation around the country,
most of them using a home video setup
hooked up to an amplifier and cheap coax
running from building to building. Occasional
ly the Ministry of Communications sends
commandos out to raid these pirate stations. A
few months ago, such a raid in Kiryat Kotzkin
resulted in the destruction of Tzv l Pomer
4X4KT's wire antennas. Tzvi complained
to the Ministry and discovered that the raid
had been carried out by operatives from the
Federation of Film Distributors. Even though
the Federation wouldn't admi t to the action,
they paid Tzvi what he claims is a lair compen
sation for his wrecked antennas . In Haifa ,
hams are afraid to be on the air since their
signals interfere with the poorly engineered
pirate systems; the hams fear retribut ion from
what they term "shady underworld types."

Hart/ey Alley NA0A will ride from Bou/der,
Colorado, to Lynn, Massachusetts, for his
50th high school reunion.

$300 Ticket

HARTLEY ALLEY NAtA has found a unique
way to show off at his high school reunion.
Hartley will be riding his bicycle from Boulder,
Colorado, to Lynn, Massachusetts, taking two
months to get to his 50th high school reunion.
Alley's journey will take him through Colora
do, Nebraska, Iowa, Illinois, Indiana, Ohio,
Pennsylvania, New York, and Massachusetts.
Along the way he'll be on the air mobile from
his bicycle on two meters , using a speaker
microphone and a half-wave rack-mount an
tenna. Hartley recently sold his bike shop in
Boulder and claims that he's become quite
bored in retirement. Hartley credits cycling for
saving his life; he suffered what is called a
" silent " heart attack during his years at the
bike shop, not even realizing that it had
occurred. His physician says that Hartley's
constant cycling (abou t 100 miles per week)
helped minimize the attack's damage. Hartley
will be leaving for Lynn in May and expects to
arrive there in late June; look for him signing
bicycle mobile.

FeetFeat

IF YOU'RE HAVING TROUBLE getting that
upgrade, think about a trip down 10 New York
City. Word on the streets there is that licenses
are currently going for $300. There's even a
discount plan- if you bring in three other
applicants, you get a free Advanced-class
l icket. Bring in four people and you can walk
away with thai Extra-class t icket you've
always wanted . We've been receiving lists of
hams who allegedly purchased a ticket
through this system (about 40 so far), and
most of the new licenses see m to be General
class. I guess they're having trouble rounding
up enough cheaters to get the discount.

HUbbleHelp
,.;""""""""""""""YOU CAN BREATHE a sigh of relief if you just

realized that you missed the deadline for the
Hubble Space Telescope project. The launch
date for the telescope has been shifted to the
latter part of 1988; the new deadline for appli
cations is June 3D, 1987. The Hubble Space
Telescope Amateur Astronom ers Working
Group is making time available on the orbiting
platform for amateur astronomers. To apply,
send $1 to HST Amateur Astronomers Work
ing Group, c/o AAVSO , 25 Birch Street,
Cambridge MA 02138.

Florida Info
THE HERNANDO COUNTY Amateur Radio
Association of Brooksville, Florida, has come
up with a nice idea. They've printed up infor
mation pamphlets covering ham radio in the
state of Florida and have placed them in the



The " ham bands" now have a whOJe new meaning. " Shady Hill " from Jonesboro. Ar/(ansas, is
comprised of (I- f) Bill Shoe KB5ABI. Ric/( Lane KBSADI, Carrol Lane, Tom Meridith K5MEA. and
Norma Meridith WBSNZN.

Brando
REMEMBER ABOUT A YEAR AGO when we
reported that Marlon Branda was living in
Polynesia and using the alias Martin
Brandeaux? Well, the press has gotten wind
of the Siory and has completely botched the
informatiOn. I shouldn't poke fun at another
journalist, but this is so typical of the sort 01
reporting about ham radio thaI appears in
nearty every paper in the country. WA6RBU
sent this clipping in from Beverly Hills. and it
contains gems like: "The actor uses a secret
alias ... and talks to ham operators around
the globe-and they don't even have a clue
who it is because the radio alters his voice!"
and "Any shortwave operator who wants to
ca ll Branda should point his antenna 241 de
grees clockwise due north from the east coast
of the United Stales and about 209 degrees
from the west coast." With press like that, we
might as well all be on CB!

Thanks
OUR THANKS TO WA4BPI, WA6RBU ,
Amateuf Satelfite Report, The ARRL Letter,
and W5VC lor help with this month's column.
$end your news and pictures to 73 Magazine,
WGE Center, Peterborough NH 03458, Ann:
aRK

Paper Call
THE SIXTH ARRl Amateur Radio Computer
Networking Conference is scheduled for
August 29, 1987, in Redondo Beach , Cantor
nia. Hosted this year by the TRW Amateur
Radio Club, the conference will feature
papers presented by the leaders in packet
technology. II you are interested in presenting
a paper, you should contact Maty Weinberg

at ARRL Headquarters , 225 Main Street.
Newington CT 061 11; (203}-666-1541 for an
author's kit. Camera-ready originals are due
at the league no tater than July 27, 1987.
Subjects being sought include transmission
technology. networKing and network expan
sion , applications, operations. message han
dling. international concerns. spectrum man
agement. and the integration of voice, data.
and images.

Dan's Got It All

5T·201

\iiJ't7~
0' FT·7S7 GX

•
FT·767GX

-S SANTEe

lIELI COAP.
V5WRlPOWER METERS•

FT·727R

•
KAHTRONICI •
KPC-2400
PACKET AT 2400 BAUD

TH·21BT•

• FT·980 CAT

FT·209 RH I

•

•

IC·02A

•

CIRCLE 1200N READER SERVICE CARD

KENWOOD

IC-745 •

..
TH·215A

All Of These " Goodies" And Many More At Super Savings.
orne See Us Or Call 1-800·241-2027.

tt f] IICOMI

TM.2570A·

tC·751A ..

Britt's 2·Way Radio Sa••• lSen'"

• T5·9305

2508 Atlant. Street
Smyrna. Georgia 30080
Belmon1 Hili. Shopping cent
t.-04) 432-aooe
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R-5000
High performance receiver
THE high performance receiver Is
here from the leader In communica
tions technology-the Kenwood
A-SOCO. This all-band, all mode
receiver has superior Interference
reduction circuits, and has been
designed with the highest perform
ance standards in mind. Listen
to foreign music, news, and com
mentary. Tune in local police, fire,
aircraft, weather, and other public
service channels with the VC·20
VHF converter. All this excitement
and more is yours with a Kenwood
R-SODO receiverl

• Covers 100 kHz-3D MHz in 30
bands, with additional coverage
from 108-174 MHz (with VC-20
converter installed).

• Superior dynamic fange. Exclusive
Kenwood DynaMlx'" system ensures
an honest 102 dB dynamic range.
(14 MHz. 500 Hz bandwidth, 50 kHz
spacinq.)

R-2000 150 kHz·30MHz In ao cercs
• All modes . Digital VFOs tune In 50 Hz.
500 Hz. Of 5 kHZ steps . 10 merTlOfy channels
• Programmable scanl"llng . Dual 24·'·IO!..lr digital
clocks. wrth timer . 3 butll'ln IF "ltelS (ON !lltel
optional) . AM mode SQuelch. roee blanker. RF
arteooetor. AGC sWitch. S meter . 10011201
220/240 \lAC operetoo e Record. phone J3CkS
• Muling terlTllnals . \it:·10 optIOnal VH F
converter (118·174 MHz)

• 100 memory channels. Store mode,
frequency, antenna selection.

• Voice synthesizer option.
• Computer control option.
• Extremely stable, dual digital

VFOs. Accurate to ±10 ppm over a
wide temperature range.

• Kenwood's superb Interference
reduction. Optional filters further
enhance selectivity. Dual noise
blankets built- in.

• Direct keyboard frequency entry.

• Versatile programmable scanning,
with center-stop tuning.

• Choice of either high or low
Impedance antenna connections.

• Kenwood non-volatile operating
system. Lithium battery backs up
memories; all functions remain intact
even after lithium cell expires.

• Power supply built-in. Optional
DCK·2 allows DC operation.

• Selectable AGe, RF attenuator.
record and headphone jacks, dual
24-hour clocks with timer. muting
terminals.

Optional Accessories:

• VC-20 VHF converter lor 108-174 MHz
ooeraton - YK-88A-l 6 kHz AM fitter
• YK-88S 2.4 kHz SSB filter e YK-88SN 1.8
kHz narrow SSB filter . YK-88C 500 Hz ON
fitter e YK·88CN 270 Hz narrow litter
• DCK-2 DC power cable . HS-5, HS-6.
HS·7 neeopnones e MB-430 mobile bracket
• SP-430 external speaker . VS-l voice
synthesizer • IF-232C/IC~10 computer
interface.

More information on the R~5000 and
R·2000 is available from Authorized
Kenwood Dealers.

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
11 11 West Walnut Street
Compton. Cal,fornia 90220

Speclllcal,OtIS and prices "e suotee' to cn'nge "",mOl'l lIO!,ce 01 obl'ga"on
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keeping up with technology. By
encouraging amateurs to start
b ui ld ing simple construct ion
projects and graduating them to
state-of-the-art computer and
communications technology, I be
lieve we can make technology ex
Citing-fun.

It 's in teresting that what few
youngsters we're attracting to the
hobby these days do nOI seem to
find tocev's technology any more
intimidati ng than we old-timers
did tubes fifty years ago. They're
as familiar with ICs and UAATs as
we were with modulated cscuta
tors. A few old dogs have reemec
new tricks, but most are holed up,
quickly thumbing past solid-stale
articles in the ham magazines, be
wildered-too lazy to even try 10

cope with progress.
So, yes , I agree, if we open am

ateur radio completely-take all
comers without any restr ictions
and dump 'em on the air-the re
sult will probably be bigge r pile
ups on two-meter repeater chan
nels. We 'd probably see the l os
Angeles mess spreading to more
major cities.

But, as it has in Japan, once
congestion gets serious it would
tend to push us to use more
bands. Japan is going strong on
450 MHz and now moving to fill
1250 MHz-with many moving to
even higher bands. Their to-wen
l imit on the lower bands has
worked very well-allowing their
equipment manufacturers to dom
inate the entire world- bringing
hundreds 01 millions of dollars to
Japan.

If we 're still too proud to take a
lesson from the Japanese, we de
serve everything that's happening
to us-in ham rad io- Iasers
cars-cameras-scientiflC instru
ments-telephone switching-hi
fi---cassene recorders-watches
- c omputers-VC As-v ideo
cameras-TV and so on.

Does the future of American
technology lie in our ability to get
amateu r ra d io inte resting to
youngsters again? We know lor
sure that if we want to develop
engineers we have to start 'em
around 12 years old. How else but
amateur radio? We also know the
system we're using now isn 't
WOrking-and the one Japan uses
works fantastically.

So let's start discussing ideas
on the air and in letters to your
ham magazines. We need ideas,
not knee-jerk, redneck resistance
to change. We want to not only
keep our bands, we want to move
ahead with new lechnologies
perhaps setting up world ccmmu-

\ '
'I

,

• • ..

quirement for understanding the
code, but it is so weak that many
countries have completely ig
nored it. Indeed, most of the two
million ham licenses issued in
Japan are no-code tickets.

Okay, the code .. . let's start at
the beginning here. If we continue
to have a first license which offers
only CW allocations, we can stop
bothering to give code tests. No
one can operate on a Novice band
on phone, so every Novice HAS to
know the code to operate.

On that basis I would suggest
end ing any code tests. Instead I
would make it so only established
radio clubs could have VEC teams
-that clubs be responsible for
training newcomers in rules , theo
ry , and operati ng-then have
three licen sed ham members ex
amine the applicants. Once they
get their Novice ticket they would
have 10 show OSl card proof of
actual operating-plus an addi
tional exam on rules, theory, and
operating-to getlheir General li
cense. I'd do away with the Tech
license as redundant.

Some will drop CW as soon as
possible. Others will find they en
jOy it and build thei r code skill.
Once code is no longer a govern
ment mandated skill , I 'll offer code
proficiency certificates which can
be won at hamlests and conven
tions and which will be prized
proof of a unique ham skill.

In this day 01sealed rigs (where
the warranty is voided if you even
try to fix a problem), it's difficuh
to get many amateurs to bother

•

EVER SAY DIE

from page 4

anyone has actually given any se
rious thought to .

If amateur radio had only forty
channels instead 01 thousands,
what might it be like? All we have
todo is listen to the unholy mess in
New York and Los Angeles on two
meters to get a hint. I've moni
tored CB all over the country and
I've never heard anything worse
than two meters in LA. Pardon
me for getting the impression that
putting down CB is a redneck
reaction .

Ask me what entry system for
amateur radio would wor1l; better
than what we're doing now-or
have done in the pesr.rve thought
a good deal about this-have
you? I'd like to see some ideas
published in our ham magazines
which would aim us at improving
the entry-perhaps in a way which
might help us gel the hobby grow
ing again. I'd like to see a system
which would bring in a growing
number of hams. Then it sllould
present them with opportunities
and incentives to grow.

The basic reasons for our h0b
by being licensed by the govern
ment are four-as staled in our
rules. (1) To provide a resource of
technically trained people in case
of war. (2) To provide emergency
communications. (3) To laster in
ternational goodwill. (4) To pro
vide a medium lor inventing and
developing new communications
technology.

There is an internati onal re-

aSL OF THE MONTH

To enter your OSl, mail it in an envelOpe to 73, WOE Center, 70 Ate.
202 N., Peterborough NH 03458, Attn: OSL of the Month . Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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" $26 million doesn't go
'as far as it used to."

A VISIT
TD THE RSGB

I' ll tell you what. If yo u help
me get amateur radio growing
again, with lots of youngsters
coming in- and if I manage to
find an enthusiastic replacement
for me to write editorials for 73
then I might consider offers to
buy the magazine . I 'm 65 this
year, which not long ago was the
mandatory reti rement age, so I
worry about such things. In the
meanwhile Bash can keep his
$26 million.

My wife Sherry dropped a
brochure from the Show of the
Month on my desk a couple
months ago. Amidst the listings of
shows in Boston was a notice of
a Thanksgiving trip to l ondon.
Hmmm. It left Thanksgiving eve
and returned on Sunday, allowing
three days in London, so not even
a day of work would be missed.
The price was $499- including
round trip airfare , a fi rst-c lass
hotel (Hilton), breakfasts, and two

rest of the world sails past them in
technology. So ret's make sure
they understand that amateur ra
dio means people-to-people com
munications. The more we can
get the Russian hams-what few
there are of them-to talk with us
and get off their boring signal re
portlQSL card sht ick, the better.

Let's get after these turkeys
and get them to behave like live
people i nstead of ty ran ized
slaves. Ask them to tell you about
their work-about their town
flatly refuse to give them a signal
report until they talk with you. Ask
them how thei r weather has been.
Hen, heh . . . ask ab out the ir
crops-probably a state secret.

There are still around 5,000
collective ham sta tions-club
groups. These are about all we'll
hear-the other 5,000 or so Rus
sian hams are mostly on VHF
where they can' t get into trouble
talking with foreigners. This keeps
down the number of monitoring
stations it takes to check on 'em.

Like the U.S., Russia has let
most of their school radio clubs
die. Today there are only about
ten active school ham stations in
Moscow out of 1,200 schools, ac
cording to the W5YI Report .

You might want to keep an eye
on Newsweek for any Russian
news of interest which you can
bring up while you 're in aso with
Russian hams. I'm sure they will
be del ighted in your interest in
their coun try-in discussing the
latest news of persecuted dissi
dents-in the problems Jews who
want to leave are having-build
ing that gas pipeline to Europe
with slave labor-the deadening
effect on their lives of the ubiqui
tous lines for food and clothes
the housing shortage-everyday
things like that.

Of course you should be pre
pared to frankly answer questions
about the legions of homeless ,
jobless. starving Americans des
perately wandering the streets of
our cities and the hopeless plight
of our persecuted blacks and
Hispanics.

Yep. One of the basic reasons
amateur radio has some of the
most valuable shortwave frequen
cies allocated to it is for establish
ing people-to-people communica
tions between countries-interna
t ional friendships. Now let 's be
honest about this-have you been
living up to your responsibility ac
cording to our rules and regula
tions? And, no, swapping a signal
report and aSL does not even

Continued on page 62

USSR SCREWED UP TOO

The amateur radio situation in
the USSR seems just as bad as
ours-worse, considering their
population as compared to ours.
It 's nice to see another major
country being as dumb as the U.S.
about something so important to
its future.

There's no reason to expect the
laws of nature to be all that differ
ent in the USSR-you get your
best engineers and technicians
via teenagers who get involved in
electronic hobbies such as ama
teur radio and computer hacking.
Thus the dying of amateur radio in
Russia will have the same end ef
fect it's having here-a loss of
technology. Only Russia is in the
even more serious position of fur
ther losing in its efforts to catch up
with the West, since it's always
been behind in technology. It
couldn't happen to a nicer admin
istration, right?

The more we encourage com
munist countries to fear amateur
radio, the better our chances for
seeing them just die away as the

tourto London next Thanksgiving,
you can join me and go out to see
the RSGB headquarters station
and get your own QSL card.

road station . I guess everyone
else was busy. It was a fine, brisk
winter day, so the twenty-min
ute walk back to the station was
invigorating .

Dave explained that unlike the
ARRL, which has always been
operated by paid operators, the
RSGB depends on staffers with
the spare time to keep the shack
in shape and on the air. They 've
got a nice tribander, but a VHF
antenna mast going up through it
keeps it from turning. Most of the
action these days is on VHF any
way. Perhaps when the sunspots
bring more action to the lower
bands they'll free up the beam.

On the way back to london, I
suddenly realized I'd gotten so
excited over seeing the RSGB
HQ station I'd completely forgot
ten to buy the latest issue of their
magazine .

The two shows were fun and
visiting compact disc stores for
my Digital Audio was a blast. It
was a great, if short, London trip.
Maybe , if they have another show

nications systems via our own or
even commercial satellites.

If we can start allracting young
sters again and if we provide the
excitement an d interest they
need, we' ll see them developing
and pioneering new communica
tions technologies, just as hams
did until the Licensing Incentive
Disaster of 1963 stopped every
thing.

We old-timers are still living on
the glory of the long past-e-our
development and pioneering of
single sideband-our early Anv
developments-slow-scan televi
sion-narrowband FM- the para
metric amplifier-the flying noise
lock-double sideband reduced
carrier-and so on.

Old-timers will remember ama
teur moonbounce work and mete
or-scatter communications. Do
you know that in the 60s Ray
VK3ATN in Aust ralia was making
regular two-meter moonbounce
contacts with U.S. amateurs with
a huge rhombic antenna? I visited
his station in 1966 and took pic
tures ol,his antenna farm from the
air-amazing.

Now, with a marriage of com
puter and communications tech
nology , we have more potential
new modes of communication
possible than ever before-we
just lack the youngsters to experi-
ment and pioneer them. Alas, l ondon shows. How could I pass
without amateur radio as a source it up?
of such developments, they are How could I visit l ondon and
unlikely to happen. not pay the RSGB a visit , right?

You see, even if we had plenty Stu Norwood, 73 's Associate
of engineers, we'd find commer- Publisher, went on the trip, too, so
crer firms resistant to investing de- he called them and arranged for
velopment funds in projects with my visit . The minimal instructions
much less than a 100% potential which filtered down to me were
for bringing in a viable product. enough so I was able to muddle
Big firms just don ' t like to take any through and arrive on time.
chances, so Ihey make sure the I was fortunate that they had
products their scientists and engi- scheduled my visit for 11 a.m. in-
neers are working on are sure-fire. stead of 10, as I'd asked . They're

Unfortunately, really new tech- located quite a way out of london,
nologies ollen are far from sure so it took much longer than I ex-
things. An amateur can afford to oecteo to get there ... about two
spend months to years design- hours. The taxi driver at the rail-
ing something new. If he sue- road station wasn't fami liar with
ceeds, fine, he has a chance at the RSGB, but he did know the
making money. If he fails, well road , so we found the bui lding
that's the way it goes. The com- with no difficulty. I was surprised,
mereta! scientist who fails soon knowing how well trained l ondon
becomes not just out of work, but cab drivers have to be to get Ii-
unemployable. censed. Perhaps It's easier in

If you think about it, most of small towns such as Potter's Bar.
th e major breakthrough inven- I was supposed to visit a Mr.
tiona have been made by ama- Rider, but apparently he was tied
teurs- so we need amateurs if up. After a half-hour wait in the
we are going to make any large lobby, I was greeted by Dave
strides in technology. The lack of Gough G6EFO, who quickly
youngsters in amateur radio over showed me the headquarters ste-
the last 23 years has stopped tion, the antennas on the roof ,
this valuable contribution to our gave me a aSL card and shortcut
country. directions to walk back to the rail-
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$59.95
each

also generate CTCSS and decode
Tho-Tone Sequential. Its miniature
size 0£2.0" x 1.25" x.4" is no minor

fact either, as its a flawless companion
for our PE-lOOO Paging Encoder. We

ensure one-day delivery and our one
year standard warranty lap the rich vein of

Communications Special ists and unearth the
SD·lOoo or other fi ne gems.

Communications Specialists' latest
excavation brings to light yet another
dynamite discovery-our new dip switch pro
grammable SD-lOoo. No need to tunnel your way
through Two-Tone Sequential decoding any
more. \\e've mined this amazing unit! Now. for
the first time, you can stock one unit that will
decode all calls in a lOOlJ..call paging system with
± .2Hz crystal accuracy. The EEPROM on
board memory can even be programmed for cus
tom tones. and every unit includes group call .
Universal switched outputs control your call
light. squelch gate and hom. The SO-looo can _"

~COMMUNICATIONS SPECIALlSTS,INC.
• ~.~-~' ~iJ~I~~~FAxor~9ft~~296
_ Entire U S.A. 1-8OIHI54-0547

namite
DIScovery

--. -... ..



ETTERS

INOVICE CLASS IDEA

SMELL THE FLOWERS

Bill Jones N5DOX
Abilene TX

That first thought of yours, BiIJ, is
great! So great that we don 't nBed
to mention again the nBed for a
no-code license.-Eds.

Don Lallier WA1ULQIt
BlairNE

I teach Novice classes here in
town and advise all to subscribe to
73.1 think with the next class I will
build a SUbscription into the fee for
the class. Every issue is worth
saving.

I'd like to see the code stay
with the ham lest, but maybe as a
one-time deal, like 10 wpm for all
levels.

I am not one who normally
writes letters to the editor or pub
lisher 01anything , but in this case I
thought I must because I have
never enjoyed reading a maga
zine as much as I did your copy of
December, 1986. You say , why is
the December issue any different
from any other issue? As far as I
can tell , it 's not any different; it's
just that I have finally taken the
time to read your magazine. Up to
this time, I thought ef! ham radio
magazines were the same . I
would buy one with the idea 01
looking at all the ads and for any
buildi ng projects I migh t want to
try and put together and that was
it. I would never take the lime to
read it through. You can bet I wilt
read it through from now on. I won
der how many other people have
done the same thing in the past
and missed your good magazine.
As they say, you should take the
time to smeilihe Ilowers along the
way .

pability of pointing out delusions
with regard to "free-energy" ma
chines while retaining an open
mind toward the possibility that
there may always be something
new under the sun .

This Institute has been renew
ing machines 01 this type lor a
decade. During the last year, nu
merous anomalies strongly sug
gested that it may prove possible
to extract energy from the uni
verse in ways that have previously
eluded us.

Mark Goldes, CEO (EX W2VRC)
Aesop Inst itute
sebastopol CA

1 1

1'---_----1

PERPETUAL MOTION

I just want to tell you how impor
tant the article by Irving Gottlieb
happens to be ("NO Free Lunch
es," 73, November, 19861. Most
articles of this sort are cynical.
Theoccasional exception tends to
be by enthusiasts who blindly en
dorsa work that clearly requires a
highly skeptical review.

Gottlieb has shown the rare ca-

than a League-affiliated one, you
are in a position to deler your ex
penses by charging a filing fee for
a yearly con test. Why not a sepa
rate OX contest for Novices ON
LY? You have unlocked a pletho
ra of interesting lcIeas.

H. Wayne White KB5NO
Hereford TX

1 1

IRUSSIANSANDBEARCATS I
Thank you for publishing Bill

Pasternak's and Robert Horvitz's
commentary on the Electronic
Communications Privacy Act [73,
Looking West, January, 1987]. As
a ham and SWL, it is ludicrous for
anyone to assume that it is possi
ble to place restrict ions on what
may and may not be listened to on
a multiband scanning-type radio.
Talk about eavesdropping-aver
go down Embassy Row in Wash
ingto n , DC? C heck out those
strange antennas on top of the Sa
viet and Soviet-block embassies.
They certainly don't care about
the ECPA, and I am sure they are
not using them to chase OX on 20,
either! I leel that our tax dollars
would have been better spent on
going alter the KGB operating out
01 the United Nations rather than
the American public using their
Bearcat scanners in the privacy of
their own homes.

George Prlmavef1l WA2RCB
Cherry HI1I NJ

I OX DYNASTY-YES,YESI ,

I am glad to see someone finally
do someth ing constructive re
garding OX-100. I just qualified for
AARL DXCC and it cost me a for
tune to get the QSL cards. The
Bureau is only 80% useful under
ideal conditions. Now I can start
anew in 1987 and have the fun 01
earning DXDA without all the has
sle of trying to get cards.

Carole Perregaux KA 1FVY
TrumbullCT

NEW HAM IN CHINA

OX DYNASTY-YESI

Numbef " on your FHdIMck cerd

Your new OX Dynasty is a good
idea. May I suggest you not only
continue this but that you consider
starting an annual version. Being
a Iree enterprise magazine rather

Welcome to the hobby, Chang
Han Dong! The articles are on
their way to youand we hope they
will help. Perhaps your letter will
inspir8 some of our readers to
write you with encouragement.
(The address: Institute of Estuar
il16 & Coastal Research, East Ch;'
na Normal University, Shanghai,
The People's Republic of China.)
For more on China, see under
Roundup in 73 International in this
and last month's iSSU8. - Eds.

I'm a new ham and my name is
Chang-Han Dong. There are only
15 amateur stations in China, two
of them in Shanghai, they are
BY4AA and BY4AOM .

You know that the equ ipment 01
communication is very expensive,
so I want to make a receiver (ama
teur band, SSB, CW, etc.) to use.
Some time I knew of two articles in
your magazine but I have not any
way to look lor your magazine In
Shanghai, so I haven't the whole
articles.

I th ink, you may help me ...
Thank you very much. I hope to
see you on the air. 73!

Chang-Han Dong
Shanghai

People'. Republic of China

slimeballs out there who will
abuse tfIB "no QSLs" rule, but
that hardly affects the award's
"value." We're not trying to be
like DXCC, we 're trying to off8r an
alternative to it.

The DXDA '5 " vafU8" is $6, plus
whatever pride me person who
88med it takes in the accomplish
ment. If you earn i t fair and
square, it's worth som8thing to
see that piece of paper reminding
you of the work and the fun you
had getting it. If you som8how
manage to take your way to DX
DA, please remember that we just
sakiyou a piece ofpaper for $6.
KA1 MPL

1 1

1 1

OX DYNASTY-NOI

David Smith
ICOM Amerlc.

The idea behind DXDA is to give
people Ii Chance tohsve some fun
working DX again. We want to get
your heart thumping when you
hear an almost.,are prefix-even
if you've worked that country
dozens of times in years past.
How much fun can you have if
you're working only one or two
I16woneS a year7

We're not naiv8, KBn. Thereare

Was excited about award until
saw " QSL cards are not required
for the DXD Award." Totally ruins
award's value-No thanks, I'll
Slick wilh DXCC.

Ken Kopp K.PP
Anacond. MT

I~ I

I ICo751AREVIEWREPLV I
1. The 1G-751A is built on 1G-7S1

technology and is nol similar in
circuitry to ICo735. 1C-751A main
board is redesigned.

2. The 1C-751A uses blue/red
fluorescent display. (1e-701 had
LEO display.)

3. A) 1G-751A uses the same
CPU as the 1G-751 .

B) Program storage is identi
cal in 1G-75117S1A.

C) see ICOM Talk "One Step
Beyond," ICCM radios do not go
dead in five years, requiring retum
to lactOfY lor reprogramming.

D) Only IC·74Sn511751A1
R7 1127 1147 11127 1 have ex 
changeable RAM caret

4 . ICo735 does have a heat sink.
II has a large, bYih-in heat sink
with a squ irrel cage style tan. Ie
735 and 1e-7511751A have similar
lemperalurenan speed character
istics.

5. IC-751 does not have thermal
drift problem. Extra sensor is pre>
vided to improve component life
where internal power supply is in
stalled and radio is operated for
extended periods 01 lime in re
ceive.

6. High noise blanker settings
do not cause disto rt ion of CW
signals. Noise blanker operation
requires proper setti ngs where
d istortion may be caused by par
ticu lar band conditions with noise
blanker use.
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RPCM Board
- Used w/5CAP board to provide " Reverse Patch"
and Land-Line Conlrol of Repealer

-Includes land-li ne "answering" circuitry

SCT110 VHF Xmlr/Exciler Board
-10 Wts. Output. 100% Duty Cyclel
-wnhetenos High VS WR

-True FM for axc. audio quality
- Designed specificially for continuous rptr. service.
Very low in "white noise,"

- Spurious - 75 dB . Harmonics - 60 dB .
-With .0005% precision grade xtal.
-SA·30 30 Wt. Amp board & Heal sink, 3 sec. L.P
filter & reI. pwr. sensor.

-BA75 75 Wt. unit also avail able

Improved SCT410B
Transmitter Assy.

SCAP Aulopalch Board
-Provides all basic aulopatch functions
-s eccre 3 Digit Access; 1Aux On-otffunction, Audio
AGC; Built-in timers; etc, Beautiful Audiol

- 0/1 inhibit bd. also available
-Write/call for details and a data sheel

scr 410B UHF Transmitter Bet or Assy.

_Similar to SCT110, 10 Wts_ nom.
-Now Includes "on bol#rcI" propoTt/omll Xt.1
OscJOven circuitry for very high st.bllltyl

-BA.-40 40W . UHF AMP. BD. & HEAT SINK

SCT110 Transmitter Assembly
-SCT1 10 mounttKI ln $h,.,dtKIhousing
-semeas used on SCR 1000 &2000X
-c c mpreteiy essmbld. wlF.T . caps, S0239 conn.
- 10, 30, or 75 wt. unit.

-lmproveoJ Now Includes " audio mute"
circuit and "Emergency Power 10"
option.
-4 input AF Mixer & Local Mic . emp.
- PAOM Memory- 250 bits/channel.
-Up to 4 diHerent 10 channels!
_Many other features. Factory prog rammed.

ID250ACWID
& Audio Mixer Board

CTC100 Rptr. COR Timer/Control Bd.
- Complete solid state control lor rptr. COR ," Hang"
Timer, "Time-Out" Timer, TX local & remote Shut
down/Aeset, etc.

- InclUdes inputs & outputs for panel controls &
lamps.

Power Supply Boards 0
-SCP12 12vDC @ O, 3A oul.
-SCP51 2 12 VOC @ I A & 5VDC @ O.4A out.

(l.lA total max , out.j

- SCP5 12 A As above, but also wl -12VDC@0.IA

TTC300 TOUCH TONE CONTROLLER

- High performance, Super versatile design. To ccn
trol any ON/OFF Function at a remote site via DTMF
RadiO Link.

-usee new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

-cecccesall 16 digits
- 3 0 N/OFF Functions per Main Card. Easilyexpand-
able 10 any no. of functions wlExpansion Cards.

-ccoes quickly field programmable via plug-in Cod
ing Cards. Many unique 3-digit coctes available. Not
basically l..:jigit as with competitive units.

• Latched or pulsed outputs.
-r ransrstoeSwitch outputs can directly l rigger solid
state circuitry or relays, etc . for any type 01 control
function,

- tcw Power Consumption CMOS Technology.
5VDC Input. Gold-plated connectors.

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLV

.13 .8 VDC out. 115/230 in, S0160 Hz.
- 30A @ 70% duty, 25A @ 100% duty.
- Massive 30 lb. Transformer & Heat Sinks.

These are professional "Commercial Grade" Units-Designed for
Extreme Environments ( -30 to 60 0 C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

Spectrum Repeater/Link
High Perfonnance Boards &SUb-Assemblies

Lightning Arrester For Autopatch
-e as Discharge Tube shunts phone line surges to
ground

_Handles up to 40,000 Amps!
_The Best device available to protect AUlopatch
equipment from lightning damage. $17.00 + 51H.

J Sit hllblll espsnOI !

/$CI~!:!£!'!~!!!S3~!!.!'!!!!!l!~~'!!~!!'~T£!~!~ -"

Call or Write for
Data Sheets

FL-4H

NewFL-4 UHF
Helical Resonators
Installed In Rece iver
or FL-4H Preselector Unit

Receiver Front-End Preselectors

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A·VHF SCR450A-UHF
• TotallyAdv.nc~Design!
-8 Pole Front End Fltr. + wide dynamic range
Reduces Overload, Spurious Resp. & Intermod.

-sens. O.251JVf12dB SINAD typo
-s«.-QdB@ ± 6.5 KHz. -l30dB@ ±30KHz. (SPole
Crystal + 4 Pole Ceramic Fllrs.

. '$ MeIer', Discriminator & Deviation Mtr. Outputsl
- Exc. audio qualityl Fast squelchl w/O.OOOS% Crys
tal. ("Super Sharp" IFRlr. also avail.)
• Nawf 30 KHz B.W. IF Fllrer

for High Speed Packat.

Complete Receiver Assemblies
_ReVf . Board mounted in shielded housing .
- Oompletely assembled & tested. w/F.T. caps.
50239 coon.

- As used in the SeR 1OOO/2000X. Ready lodrop into
your system!

-UHF Rcvr. Assy. Now Available w/Super Sharp FL
4 Helical Resonators. Greatly reduces 1M & "out 01
band" interference!

- FL-6: 6Hi Q Resonators with La-Noise Transistor
Amp (2M or 220 MHl:)

- FL.-4H: 4Hi Q Helical Resonators & Lo-Noise 'rr.
Amp. in shielded housing. (420-470 MHz)

-Provides tremendo us reject ion of "out-of
band" signal s w/out the usuallossl Can often be
used instead of large expensive cavity fillers.

-Extramely helplul at sites with many nearby trans
mitters to "filter-out" these out-of-band signals.
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~E.~
POCKET SIZE

SIZE:4 " Hx3.5" Wx 1" D
MADE IN USA

OPTOelectronics inc

FREQUENCY

Ie UNTERS
TO 1.3 GHZ

# AC·I.ZOO
ACADAPTER

CHARGER

N 1300H

1.3 GHZ

AC·DC· PORTABLE
OPERATION

I

EXCELLENT SENSITIVITY
& ACCURACY

MasterCardI
I

8 LED DIGITS· 2 GATE TIMES
ANODIZED ALUMINUM CABINET

INTERNAL NI·CAD BATTERIES INCLUDED
AC ADAPTER/CHARGER INCLUDED

ORDER fACTORY DIRECT

1-800-327-5912FLA (305) 771-2050

# 1ZooH K C M~ 1200H in kit form. 1-1200 MHz counter completle lOdudlng
all parts. cabinlet. Ni-ead oenenes. AC adapter-battery charger arxt
instructions S 99.95

# 1ZooH C Mcx:Id I200H factory assMlblled 1-1200 MHz counter. tested arxt
calibratr'd. comple'tle including Ni-ead barteres arxt AC adapter{ batte'f)'
charger- S137.5O

# 13ooHC Mcx:Id 1300H factory aMernbiled 1·1300 MHz cOUlter. tested arxt
calibratr'd. complletle including Ni-ead cenenes and AC adapter/batte'f)'
charger S150.00

ACCESSORIES:

mOOH 1.2 GHZ
Small enough to fit in to a shirt pocket, our new 1.2 GHz and 13 GHz. 8 digit frequency counters are not toy sl
They can actually out perform units many times their size and price! Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable. cordless operat ion. The batteries are easny recharged using the AC
adapter/charger supplied with the unit.

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-Up antenna;
accurately and easily measure transmit frequencies from handheld. f txed. or mobile radios such as: Police,
firefighters, Ham. taxi, car telephone, aircraft. marine, etc. May be used for counter surveillance, locat ing hidden
"bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into t ransmit
ters, signal generators and ot her devices to accurately monitor frequency

The size. price and performance of these new instruments make them indispensible for technicians, engineers,
schools, Hams, CBers, electronic hobbyist s. short wave listeners. law enforcement personnel and many others.

#TA·I OOS Tlelescoping RF pick-up antenna w ith BNC rormector SlZ.oo

NP·100 Preble, dirleCt cconecnco 50 ohm. BNC connector Sl8.00

NCC· l 0 Carrying case. black vinyl w it h zippier opening. Will hold a counter and
accessories no.oo

STOCK NO:

Orders to US and Canada add 5% 01total lS2 rnm. SID max)
Aorida residents add 5% sales tax COO fee S2.

OPTOelectronic. inc
5821 N.E. 14th Avenue

Ft. Lauderdale, Florida 33334

V/S4· AVAILABLE NOWI

.. 185



Trl·E. Towers

Hy·Gain Towers [l'l'~
&- Antennas , and
Rote rs will be
shipped dire<:t to
you FREE of ~

Shipp Ing cost ' ''':::r

HElL
EQUIPMENT
IN STOCK

Nye MBV·A
3 Kilowatt Tuner

-

ten-tee Tuner 229A

PRIVA n PATCHIII,
Ouplex 8000 instock

MFJ Models
422, 31 3. 989B , & 9410

For the best buys in town call:
212·925·7000

Los Preclcs Mas Bajos en
Nueva York ...

CES·S,mple. Aut opalc h 510 SA W,II Palc h FM
T' ansce,ver To You r Telep ho ne Gr eal For
Telephone Cali s From Mob >!e To Base S,m ple
To Use.

Budwlck ANT. Products

FLUKE rr MulUmeter

SANGEAN Portable Shortwave Radios

IC·R7 1A, 751 A, 745, 28A1H, 38A, 48A , Micro2,
R·7000, 127 1A, 275A1H, 3200A, 475A1H, 735,

SANTEC
ST·222IUP
5T·20T
ST·442IUP
HT·7

Corsair 1l,PARAGON, Cenlury 22, 2510 AX-325

New TEN ·TEC

•. .-..-. ;",.••.-. .-~"•

' . ""'~ "- '
:.. V::' .:---:.
~ .."... ~.. - .

ALPHA AMPLIFI ERS

Yaesu FTR-2410. Wilson
ICOM IC,RP 3010 (440 MHz)
ICOM IC·RP 1210 (1.2 GHz)

Lo ng.range Wife le ss
Te lepho ne lor e ' POrt in stoc~

Complete Butternut Antenna
Inventory In Stock'

DIGITAL FREQUENCY COUNTERS

Tnonyx, Model TR· I000, 0·600 MHz

AMP SUPPLY STOCKED

BENCHER PADDLES,
'I IBALUNS,' .

IN STOCK

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK .
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come 10 Barry's for the best buys in lown.

ONV Safety
belts-in stock

FT·767GX , FT·980, FT-757GX , FRG-8800
FT· 726. FRG·9600, FT·2701770AH, FT·27OQAH

YAESU ICOM L'nd,Moblle HIT
FT-23f731727R. IC2AT!12AT Midland/Standard

FT.2I709RJH IC02AT WlI I <,>1l Muon
FT.19031'123 IC-03/04AT V..." FTC11 23.FT(: 11U

IC.A2/U 16 ICO-. .c.Ms lu.ri....) M700
Tempo M-1

•

•
•

Antennas
~_.--...
~n--~

Computer Interlaces
stocked:
MFJ·1224, AEA CP-1,
DR.oX, PK·87, PK-64A,
PK·64, oR.aSO, PK-232,
PM·1

AMERITRON AMPLIFIER AUTHORIZED DEALER

"March Into BIG SPRING
SAVINGS at BARRY'S ,.

see You at W.E.CA, Westchester, NY-March 8th

KENWOOD

KANTRONICS
UTU. KAM , UTU-XT,
KPC 2400. KPCII

EIMAC
3·5002

572B , 6JS6C ~
12BY7A & 1

4·400A -

BIRD ~ " ,;:,.
Wattmeters &~ il~l~ \,y:' MIRAGE AMPLIFIERS

Elements 'gb t ',A5TRON POWER SUPPLIES
In Sloc k "; '!I ' Saxton Wire & Cable

V C 1M' 10 ' AlJncoo om Irage aiwa Ampllffers
Tokyo Hy.Power/TE SYSTEMS
Amplifiers &
SI8}.. HT Gain
Antenna s IN STOCK

" HE!.·TECH D'(,(.lIX1 Oig~11 VQice Keyer

COMPU·FIRE EXTINGUISHERS

fl·

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

SWL. Morse Coach

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNA S

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY. NEW YORK CITY, NY 10012.

ALL
SALES
FINAL

We Stock: AEA ARAL, Alpha, Ameco, Antenna Specialists, Asiatic, Aslron,
B & K, B & W, Bencher. Bird, Butternut, CDE, CES, Collins, C~",!muni cat ions
Spec. Connectors, Covercraft, CU~hcraft, Daiwa, Demren. OIQlmaJ(: Drake,
ETO (Alpha), Eimac, Encomm, HellSound, Henry. Hustler (Newtro.llIcs), H't
Gain, lcom, KLM , Kantronics, Larsen, MCM (Oaiwa), MFJ, J.w, Miller, MlnI
Products, Mirage, Newtrcmcs. Nye Viking, Palomar, RF Products, RadKl
AmateurCalibook, Rockwell Collins, Saxton, Shure, Telex, Tempo, 'reo-tee.
Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Commercial Radios, v ccon. Vibroplex, Curtis, Tel-Ex, Wacom Duplexers,
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals, Radio
Publications.

WE NOW STOCK COMMERCIAL COMMUNICATtONS SYSTEMS

HAM DEALER INQUIRES INVITE D PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS .Iocked & ••rvlced on preml.ea.

Amateur Radio Courses Given On Our Premises. Call
Ea:port Ord.r. Shlpp.d Immedl.tel»,_ TELEX 12.7870 ..."'1

Commerc ia l Equipment
Stocked: ICOM, MAXON.
Midland. Standard, WII·
son , vaesu. We se rve
muni cipalities, bus i·
nesses. Ci vil Defense,
ete . Portables, mobiles,
bases, repeaters .. .

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

"Aqul Se Habla E8panol"
BARRY INTERNATIONAL TEL EX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Momlay_Ff iday S AM. to 6:30 P,M, Thursday to B P,M.
Satu rday &- Sunday 10 A.M. to 5 P,M. lFree Parking)

AUTHORIZED DISTS. MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & REC EIV ERS

IRTILEX,"Spring SI Sialion"
Subway.: BMT·"Prince 51. $Iation"

IND·"F" Train·Bwy. Station"
Bu s: Broadway #6 to Spring St.

P. th -9Ih SIJ6lh Ave. 51. l lon.



Heath 's fatest catalog is out.

SIMPSON PROBES

Two new logic probes and a
new pulser probe are now being
marketed by Mercer Electronics ,
a division of Simpson Electric .
The model 9604 (20 MHZ) and
model 9605 (SO MHz) logic probes
come in a slim case and are useful
fOf troubleshOOting both TTL and
CMOS circuits. Levels and pulses

volt, 2,1QO-mAh throw-away alka
line pack.

You can get information on both
of these new batteries by check
ing Reader Service number 206.

(
t

CENTURION BATTERIES

Two new battery packs are
avaaeore from Centurion Interna
tional for radios from King . The
KR0105 is a 9.6-'101. , 8OQ.mAh
rechargeable nickel-cadm ium
set, while the AL051 4 is a 13.5-

FREE HEATH CATALOG

Heathkit's new Winter '87 cata
log is out , featuring many new
projects for the electronics hobby
ist. One addition is the IM-2320
Digital Multimeter kit: the unit's
single rotary switch selects volt
age, current, resistance, or ca
paci tance measurements . The
new catalog lists over 400 kits and
accessories-to receive a free
copy, check Reader Service num
ber 207.

Communications Specialists cress boards and adapters.

32HBL low-p rofile encoder/de
coder using an 01·1030 adapter
plug. The TS-32HBH high-profile
encoder/decoder now fi ts the TAD
M1S20-454 by using an 01 ·1031
adapter plug .

Fo r a complete catalog of
CTCSS products, check Reader
service number 210.

Communications Specialists is
expanding their line 01 CTCSS
tone boards to include two adapt
er kits for Standard and TAD USA
hand-helds. The Standard 734U
834L may now be fined with a TS-

SUN-FLEX SCREENS

Sun-Flex now offers ant i-glare
fitters for CRTs that also improve
cont rast by blocking diffuse re
flections from bright walls that
could wash out displays . These
mane b lack m icrof ibe r liIters
provide a shadow-box effect and
fight glare using the same princi
ple used in Venetia n blinds. The
snap-on screens are available for
both monochrome and co lo r
monitors.

For more detail s, please check
Aeader Service number 212.

Valor Enterprises has intro
duced the 2 plus 2 antenna for
amateur radio operators. This du
al-band antenna is 114 wave long
on 2 meters and 112 wave long on
70 ce ntimeters with under 2: 1
vswr on both bands. The antenna
comas with a magnetic mount and
is rated al 100 warts.

For more information, check
Reader servce number 211 .

VALOR 2 PLUS 2

CSI CTCSS

EW PRODUCTS

Te/vac basic service kit from Jen
sen Tools .

power supply is buill in, and two
large front-panel meters monitor
plate current , grid current, power
output, and plate vonaqe.

For more information about
THL amps, check Reader Service
number 208.

THL HL-2KJA

Tokyo Hy-Power Labs has intro
duced a companion to their HL
1KIA tinear amplifier. The HL-2KJ
A is built around a set of 3-SOOZ
transmitting tubes and is compact
enough to fit into any shack. The

JENSEN TELVAC TOOLS

Jensen Tools has introduced
a new service kit fo r the bud
get-minded el ectronic techni
cian. The kit contains 40 high
quality hand tools housed in a
wood and vinyl case with re
movable pallets, a document
pouch, and lockable latches. The
toot selection includes screwdriv
ers, pliers, nut and hex drivers,
punches, wre nches, soldering
equipment, a hemostat , reverse
action tweezers, and other spe
cia lty items.

For complete details on Telvac
economy tool kits or a free catalog
01 Jensen tools, please check
Reader Service number 203.

- ,

Tokyo Hy-Power Labs ' HL-2K1A linear.
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Two new bal/ery packs from Centurion.



on HF, 400 Watts on 145 MHz,
and 250 Watts on 450 MHz. The
isolation on both bands is more
than 50 dB.

The CF-412 has a very broad
frequency range-1.3-450 MHz
on the low input and 900-1400
MHz on the high-frequency side.
Maximum power is 70 Walts, with
isolation more than 39 dB.

You can get information on both
of these duplexers by checking
Reader Service number 217.

New catalog from Davie Tech.

The ACE model AR-2002 scanner.

NCG DUPLEXERS

ity scan , band search, multi
mode reception, selectable fre
quency steps, and a bar-graph
signat-strength indicato r. The
AR-2 002 uses a 750-MHz i-f,
high - leve l doub le-ba lanced
mixing , and a low-noise, wide
band rf amplifier for peak perform
ance.

The ACE AR-2002 reta ils for
$499; for more information, check
Reader Service number 204.

DAVlE CATALOG

Davie Tech 's new 36-page cet
alog of tools and equipment for
elec tronic and telecommunica
tions manufacturing, field service,
laboratories, schools, and hobby
ists is available di rect from Davie
Tech. Check Reader Service
number 205.

Two new duplexers are avail
ab le from NCG Company. The
CF-415 provides the dual-band
operator an extra degree of safe
l y wilh its high-power capabil
ities. 11 safely handles 500 Walts

Multi·threat protection from Elec
tronic Specialists.

LARESCO CODE SOFTWARE

LA RESCO has int roduced
Morse: The Code Machine for the
Apple II+ /c/e. The program has
31 modes, inc luding frequency
selection , special signals send
mode, extended sound spacing,
and more. The 32-page manual
supplied with the program con
tains lesson plans and methods
for learning and enhancing code
skills . Also included are graphics,
a word processor, and speed
ranges from 1-1 00 wpm. Six ver
sions of this program are avail
able, ranging in price from $29.95
to $89.95. For detailed informa
tion, please check Reader Service
number 214.

ACE AR-2002

ACE Co mmu nications' AA
2002 scanning monitor receiver
offe rs continuous coverage from
25-550 MHz and from 800-1,300
MHz. Other featu res inc lude
20-channel memory scan, prior-

JENSEN UlTRATORCH

The Ultratorch, available from
Jensen Tools, is a compact, cord
less combination soldering iron,
lIameless heat tool , and torch. Its
temperature can be adjusted from
394 0 to 2372 0

, making it useful for
everything from soldering to weld
ing. Soldering/heat ejector, torch
ejector, tapered needle soldering
tip, heat tip, solder sponge, t ip
cleaner, and spanner wrench are
eu included. For more information
or for a free cata log, check Read
er Service number 216.

can be observed on two front
mounted LEOs; both models fea
ture a pulse memory .

The Mercer model 9606 pulser
can inject 5O-us pulses into a logic
circuit without the need 10 isolate
ICs. II also has a sync input to
allow the use of an external syn
chronizing signal.

To learn more about the Mercer
line of DMMs, digital capacitance
meters, and hand-held test instru
ments, check Reader Serv ice
number 209.

ELECTRONIC SPECIALISTS
STATIC CONTROL

Electronic Specialists announc
es the MPS(22)-2 portable com
puter protection system for the
personal computer on the go. The
unit subdues ac power line spikes,
electrica l noise, modem line
spikes, RFI, and static problems.
It provides standard and CEE-22
elec trical sockets , s tandard
phone RJ- 11 modular socket!
plug, and a static discharge plate .
For more in formation , check
Reader Service number 215.

New logic probes from Mercer.

The Ultratorch from Jensen Tools. sea» CF-415 duplexer.
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W hen 73called and left the message that
" an tCOM IC·275A a-meter radio just

went out by UPS lor review," my firsl lhought
was: Oh, nuts. Another a-meter mullimode
with lots of bells, lots of whistles, a pretty dis
play, and the usual sub-par receiver perfor
mance specs. Was I ever wrong!

After extensive testing and on-air use, alii
can say to the 2-metar minions is " Keep the
faith , babyl" ICOM has been listening to your
suggestions and complaints, and their answer
is the 275A, a truly high-performance a-meter
mult imode for the amateur market . For the
first time, you can wrap your fingers around
the VHF equivalent of the IC·735 HF re
dio ... both in size and in operating features.

Th is transceiver is a radical departure from
ICOM's previous a-meter designs. The front
end is a 3SK121 GaAsFET driving a dual bal
anced mixer consisting of a pa ir of 2SK1 25s,
which incidentally is pretty much the " hot"
lront.end scheme for HF radios nowadays.
The duel-conversion scheme allows for the
use of an optional narrow CW filter, in addition
to passband tuning and a superior adjustable
notch filler. Receiver coverage is from 138
174 MHz, allowing reception of MARS, CAP ,
police, fire, and other municipal services, as
well as the z-rneter band.

The transmitter lineup is fairly conventional,
running 25 Watts output (adjustable down to 2
Walls) in FM, USB, lSB, or CWoThe big im
provement here is the massive internal heat
sink encasing the PA compartment and power
supply. (yes, the power supply is built-in and
runs off 117 V ac.) The usual complement of
memory controls is available along with some
special twists, and all the necessary adjust
ments, such as RF GAIN, UIC GAIN, AF TONE,
OELAY, and RF POWER are accessible from the
front panel via un ique push-to-enable and
push-to-disable controls.

The 275A is configured with dual vtc's and
has a separate memory storage area for 99
different frequencies . You can also store
any-and I mean any-desired offset in each
memory channel as well as a Pltone on trans
mit and the desired mode. Offsets can be
dialed up from the main vtc knob as well as
from standard Pltones. Once you've config
ured the desired channel information, you just
send it to a memory for safekeeping.

Being able to store the mode on each mem
ory channel allows the use of a MOOE·SCAN
switch, which will scan only those channels
whose operating mode corresponds to the
front-panel mode selection in use (e.g., if you
are currently in USB, only similar memory
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ICOM IC-27SA
2m Multimode

by Peter H. Putman KnB
ICOM America, Inc.

238().116th Avenue NE
Bellevue WA 98004
Price class: $1 ,200

channels will be scanned). Or, you can scan
all of the channels with the more conventional
SCAN control. Two pre-defined limits can
establish a PROGRAMMED SCAN routine- say , all
channels between 146.000 a nd 147.000
MHz-and channels can even be designated
in such a fashion that they will be bypassed
during SKIP SCAN operation. These features
alone should keep scanner freaks busy for a
few months.

The dual vtc'e run independently and can
be equalized or their contents sent to a mem
ory channel quite easi ly. As if that wasn't
enough, you can also designate a CALl chan
nel (other manufacturers call this a I'FIIOFIITY

channeQ, which the transceiver will check on
every few seconds during normal scanning
operations. The vto's can also be split if de
sired, but I can think of only one use for this
function, and the repeater offsets take care 01
that qu ite nicely. It goes without saying that
the display frequency can be locked, and the
tuning dial accommodates multiple tuning
rates depending on the mode selected.

For FM mode, these rates are 5 kHz and 1
kHz per step, while in weak-signal modes
(USB,lSB, CW) the rates are 1 kHz and 10Hz
per step. To anticipate your next question,
yes, lCOM has incorporated an RIT circuit
allowing excursions of up to 9.9 «Hz above or
below the displayed frequency. This might be
useful if you happen to be working someone
with an older tube-type vlo rig who is blissfully
galloping up and down the band . (You never
know when one of those o ld HW-20
"Pawnee" rigs might show up!)

Operating modes are selected from the
front panel. Depressing the desired bunon
results in an audible " beep, " which I find
somewhat annoying but tOlerable . You can
disable this function via an internal control ,
however. Depressing the CW switch twice will
activate the optional CW filter, which is either
250 Hz or 500 Hz depending on whether you
read the owner's manual or the latest ICOM
advertisements. Such a filter would come in
handy during moonbounce operations or
when severe QRM is present, such as during a
contest.

Also enabled from this area is the buill-in
noise bla nker, which gives adequate results
fer the more common forms of line noise usu
ally encountered during the win ter months. A
compressor option is bui lt-in, although I didn't
have a chance to try it out . Provision is also
made for a mast-mounted preamplifier option
(model AG-25) to be controlled from the front
panel , and the age time constant is also se-

lectable here. AF GAIN and SQUELCH sensitivity
controls are located to the left of the mode
switches , whi le the PAsse...NO TUNING and
NOTCH controls are located to the right of the
front panel by the RrT and ... . e controls.

Just below the main panel you'll find a row
of controls with their shafts fully recessed .
Depressing any of these shafts results in an
"en-ott" toggle operation , and the control
shaft emerges for adjustment. You can set up
the microphone gain, rf gain, power output,
and delay Ofl the CW transceive line. A tone
control is also provided, continuing a tradition
started on the 1G-740. (I usually leave it in the
futl treble position.) The meter can select
either relative signal strength in S-units (weak.
signal modes) or fu nction as a discriminator
meter in FM mode. During transmit, it wilt
either display AlC settings or rf output power.

Provision has also been made for the usual
SPEECH module for aural reinforcement of con
trol and frequency settings. (These things
must be all the rage in Japan!) This can truly
be classified as a bell-and-whistle function , as
it serves no other useful purpose.

Two other controls, however, serve very
useful purposes: first, the OAT... switch, which
allows extremely fast TXIRX switchover lor
AMTOR and packet-radio operation . lCOM
claims that a newer synthesizer design allows
for lockup in just five mill iseconds, and the
offshoot of this is the second notable control ,
cw 8I<-lN, the break-in setting . This is the first
a-meter multimode I've used with full break-in
on CW, and is it a joy to use! You can also
select semi-break-in or conventional switched
TXlRX operation if desired .

A standard SQ.239 connector is used for
the antenna. The ac power cord fits into the
a-prn socket at the left of the rear panel, and if
you want to use a separate dc supply, the
access is through the connector behind the
large plastic plug at the rear center. The CW
key connection is at the lower lefl, and the cw
BK·IN slide switch is to the immediate right of it.
CW sidetone can be adjusted from the rear
panel, as can the compressor level and (of all
th ings) the microphone tone . The front-panel
meter also displays swr and is set up by the
rear-panel switch marl<ed TX METER. An exter
nal speaker jack is also provided .

Rounding out the rear-panel connections
are two multi-pin connects marked ACCESSORY
and ADS. The former allows access in the
same manner as the old 24-pin MOlEX con
nectors used on the 740f745nS1 /2S1I271
series of radios to various monitOl'ing and key
ing funct ions and permits AlC control of an
outboard linear amplifier. Used in conjunction
with the optional CT-15 AQS adapter, the
AQS (Amateur Quinmalic System) connection
allows empty channel access, cauetan-crc
grammable squelch, digital code squelch
(similar to Kenwood's DCS system), up to
t a-cheracter message transfer for display,
and digital code storage.

For packet and co mp uter enthusiasts,
remote control via an RS-232 in terface is
made through a rear-panel mini phone jack.
Although I didn't attempt to use the in terlace,
it is possible to control the dual vtc's. memory
selection and frequency/mode selection from



Table 1. IC-275A performance (measured at 146.000 MHZ).

sponse was judged to be adequate
while operating in FM mode on sim
plex . The 25 Walts and my 200-Watt
linear made a nice "one-two punch"
that had me breaking through pile
ups (yes , we have them on VHF, too,
you HF types) to work stations in Vir
ginia and Massachusetts on the lirst
try . Also, I am plagued with a con
stant high-level " buzz" every Janu
ary Sweepstakes in this neighbor
hood, which the swncnabte noise
blanker took care of in a reasonably
acceptable manner. I say reason
ably because my IC-740 with its ad
justable noise blanker was able to
get rid of it completely. Are you lis-
tening , tCOM?

Note that tCOM has done away
with VOX operation on the 275A,
and I say good riddance to it. Most
VOX circuits make keying a re
mote mast-mounted preamp ditfi
cult, to say the least. The OELAY con
trol on the front panel serves only
to determine the drop-out interval
from TX to RX while in semi-break
in CW mode. I preferred the much
faster full-break-in mode selected
from the rear panel and bypassed
the outboard amplifier for some
truly quick CW contacts . (The key
ing of an outboard amplifier will re
main a problem with this mode, and
I'm curious to see if the 275H, with its
100·Wall final, will also incorporate
full aSK.)

With all good things there's a
catch, and it's a big one. This ra

dio will set you back about $1,200, and
that's without the preamp, the filter option ,
or any of the other goodies ICOM offers.
The companion IC-275H rolls in with 100
Watts but no doubt will carry at least $150
$200 more on the price tag. That makes
it the most expensive a-meter multimode
ever made and sold in this country (prob
ably in the world, as well) . However, there's
no doubt you get a lot for your money,
what with the filter options, PBT/notch, ac
supply , memories , full-break-in CW, and
more possible operating modes than you
can imagine.

Conclusion

The IC-275A is an exceptionally well
designed, high-performance 144-MHz mut
timode transceiver, and if you are willing
to spend the money for one, you won't be
disappointed. This might be all the 2-meter
radio you'll ever need, especially if you are
into the more exotic modes such as EME,
packet , AFSK RTTY, and meteor scatter. Its
design lends itself well to interfacing with out
board linear amplifiers, mast-mounted pream
plifiers, computers for packet work , terminal
units, and even with remote-base systems.
The fact that it doubles as a public-service
band and MARS receiver with lour scan op
tions is just icing on the cake. Now, if ICOM
would just make a e-meter version of this
transceiver.•
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N/A
N/A

ICDM Claimed

Less than .56 uV
Less than .1 uV

Less than .1 uV
less than .18 uV

2.2 kHz/6 dB
4.2 kHz/60 dB
15.0 kHz/6 dB
30.0 kHz/SO dB

N/A

N/A

N/A

2.5 Watts

25 Walls

N/A

.35uV

.15 uV

2.0 kHz/6 dB
5.0 kHz/50 dB
10.0 kHz/6 dB
20.0 kHz/SO dB

25dBm

24 Walls

In my system, I use a Microwave Mod·
ules MML 200S 200-Watt amplifier with a
12-dB-gain GaAsFET preamp after an MMT
144-28R transverter. The addition of an
SPDT coax switch allowed quick and easy
comparison of the transverter and 275A. The
dynamic range of the MMT 144·28R is about
132 dB and its 1-dB compression point is
+ 6 dBm, so I felt this was a fair test , espe
cially with the GaAsFET available on weak
signals. On they went, with both units run
ning neck-and-neck on most contacts. The
MMT enjoyed a definite edge on the weak
est of signals, especially during " c runch
time" when a strong local stat ion was but 5 to
10 kHz away.

The ICOM did give a good accounting of
itself here but just couldn 't pull the signals out
of the noise enough to make clear copy pos
sible. (Now, remember we're talking about
signals 114 to 1/2 dB out of the noise. That's
not much to work with for any radio!) However,
overall the receiver performance of the 275A
represents a quantum leap over previous
2-meter muttimodes I've used. Kicking in the
outboard MMl preamp made all the differ
ence for the 275A, so I suspect that adding the
accessory mast-mounted ICOM unit wouldn't
be a bad idea .

Received audio reports were excellent. One
comment about the microphone audio being a
bit "hot" was quickly alleviated by adjustment
of the front-panel control. Audio frequency re-

FM

Specification Measured

Minimum Discernible Signal
(USB/CW) Less than - 138 dB
(FM) less than - 105 dB

Receiver Sensitivity"
USB/LSB/CW
for10 dB SIN .25 uV
FM for 10 dB SIN .20 uV

Squelch Law
USB/LSB/CW
FM

Selectivity
USB/LSB/CW

Conversion Gain
at first i·f stage

1-dB Compression
at output of mixer +7 dBm

Calculated Dynamic
Range 121 dB

Transmitted Power Out
@ 146.000 MHz
into 50 Ohms

low Power
@ 146.000 MHz 2 Watts

Measured Transmit
Frequency
@ 146.000 MHz 146.0003 MHz

•Additional measurements were made of receiver sensitivity
for 10 dB SIN @ 138.00 and 174.00 MHz. They are: .6 uV
USB/LSBfCW and .75 uV FM @ 138.00 MHz, and .5 uV
USB/LSBfCW and .55 uV FM@ 174.00 MHz.

your PC if desired, just as on the
newer HF transceivers. No doubt
software will be evanabre from tCOM
to do this. For packet users, tCOM
details a suggested interface to an
RS-232 port using a voltage level
converter, and the system used is
CSMA (Carrier Sense Multiple Ac
cess) standard. RTTY lans can em
ploy AFSK through the ACCESSORY

terminal, and in both modes the DATA

switch allows transceive switcnover
in three milliseconds. (Any outboard
preamp is disabled during this op
eration.)

Still not satisfied? Well, if you are
into slow-scan television (SSTV) , op
eration is possible via either the
front-panel microphone connector
or the rear-panel ACCESSORY connec
tor. And that OUGHT to take care
of any desired operating mode, ex
cept AM. No, wait-I forgot OSCAR
users! But ICOM didn't, and an inter
face is provided to work with the
soon-to-be-released IC-475A1H for
split-band transcerve operation, with
uplink at 435 MHz and downlink in
the 145-MHz range. Of course, you
can use this radio with your present
435 OSCAR uplink station, dialing
both manually.

Performance

As you can see , this is a radi
cal departure from previous ICOM
2-meter transceivers . And I haven't
even touched on how well it works
yet, so let 's now take a look at
some qualitative measurements, using the
Hewlett-Packard 608F r1 signal generator,
the Boonton 92 rf millivoltmeter , and
Bird wattmeters with precision attenuators.
The first thing I checked out was the per
formance of that GaAsFET front end and
MOSFET mixer. Table 1 shows the results
versus the manufacturer's claims (where
applicable).

How well does the thing work? Pretty
darn good, and as well as a comparable lin
ear transverter and HF radio. The only ex
ception is the increased sensitivity of the
transverter, but other than that they co m
pared favorably during the January VHF
Sweepstakes. The human engineering is
good, as those controls rarely needed are
tucked out of the way. I'd prefer bigger knobs
on the passband tuning and notch filter
controls, as they were employed several times
to flush out a weak grid square through lo
cal aRM.

Users familiar with these controls from
ICOM HF transceivers will feel right at home
here. The PBT functions much like an i-f shift
control , varying the passband of the receive
crystal Iilter to either side 01 the desired fre
quency, hopefully shifting aRM out of the
passband. Steady carriers or aRM from CW
notes can be shut out with judicious use of the
notch filter. It can even help attenuate a
"birdie" or spurious signals from nearby
CATV systems.



I t's been a long time coming, but 220 fanat
ics can finally breathe a sigh of relief: Mi

crowave Modules ltd . of Liverpool, England ,
has released Ihe first commercially built 220
MHz linear transverter to the North American
market.

Those familiar with the high-quality MMT
line of transverters should be pleased with the
latest effort: 15 Walts output from 220 to 225
MHz, and transverter drive levels in the mi
crowatt region. The design is based on the
current MMT 144/28 and is housed in the fa
miliar black box . Connections are simple: de
power and keying through a live-pin connec
tor, 2a-MHz transmit in, 28-MHz receive out,
and 220-MHz transceive antenna jack. An ad
ditional connector is available if you want to
spilt Ihe 220 transmit and receive lines, as
would be the case if you were using a high
power amplifier with its own antenna relay.

As with all of the "black boxes," you can
tuck the MMT 220/28 out of sight once it's
connected. For those of you who like to have
everything in sight, the front panel includes
two LEOs. One glows red when power is ap
plied and the othe r glows green when in the
t ransmit mode. An additional switch selects
high or low band segment ranges,

The circuit design is simple. See Photo A for
an interior view. Upto 300 mW of drive can be

Microwave Modules
MMT 220/28 220-MHz

Linear Transverter
by Peter H. Putman K12B

Imported by: The PX Shack
52 Stonewyck Drive

Price class: $250 Belle Mead NJ 08502

applied to the dual-balanced MOSFET trans
mit mixer, which employs a pair of 3SK51 or
3N204 devices. LO injection at two different
selectable trequencres-c-as MHz and 97.5
MHz- is doubled to either 192 or 195 MHz.
The reason for this is to enable coverage of
different band segments, as I' ll show in a
moment.

BFY90 and 2N51 09 devices then buffer and
amplify this 220-MHz signal. The driver is a
2N6080, and the linal device is a CSF-Thomp
son SD1274 rated at better than 40 Watts
dissipation, giving a good safety factor by run
ning well under its rating.

The receiver lineup is conventional, with
3N204 devices used in the front end and re
ceive mixer. These MOSFETsdon't necessar
ily have the lowest noise-figure in the world,
but they are rugged and their use yie lds a high
l -dB compression figure for the front end.
Should you desire some extra gain, a low
noise GaAsFET wilh a pad cou ld be employed
ahead of the 3N204. It probably wouldn't be
advisable to run more than 12-13 dB of gain
from such a preamp into the 3N204 without
significant degrading of the compression
point.

Getting back to the dualLO function: One of
the problems cove ring VHF band segments
with HF transceivers is that those segments

are considerably larger than the standard 28
30-MHz i-f used. This has been a problem until
recently for those 2-meter users who wished
to employ their HF rigs for SSB, CW, and FM
work. Wi th the adven t of con tinuous-coverage
HF rigs, n's qui te simple to enable the radio to
trans mit from 26-30 MHz, usually by clipping
a diode, removing a jumper, etc. When in the
transverter mode, this will yield sufficient drive
over the 4-MHz segment to allow full coverage
012 meters ,

A simi lar problem exists at 220 MHz be
cause the band segment is 5 MHz wide. Mi
crowave Modules' answer is to supply two
separate LO crystals. With the standard con
version scheme, 220-222 MHz will downcon
vert to 28-30 MHz for the weak-signal sta
tions. By selecting the second LO, 223-225
MHz is downconverted to 28-30 MHz, allow
ing simplex work and some repeater access
using split vto's.

If you have enabled your HF rig to supply
you with a low-level signal (typically 10 mW or
less) across this range, you're in business.
Otherwise, you'll be limited to accessing re
peaters with inputs above 223.00 MHz or op
erating simplex while on FM. The best part of it
all is that you can get your feet wet on 220
using all modes without spending a lot of cash
to do it, especially since no manufacturers
currently make a 220-MHz rrunnmode trans
ceiver for the North American market.

The next step was to put the MMT 220f28
into the lab lor some performance tests. First, I
chec ked transmit linearity in both the LO and
HI crystal positions, using a coaxial switch,
Hewlett-Packard 608F signal generator, and
Boonton 92 rf millivoltmeter. The test frequen
cy was 220.100 MHz, and the i-f transmit and
i-I receive coils were peaked at 27.000 MHz for
maximum gain. All measurements were made
with the input attenuator at maximum sensitiv
ity and the fixed 1K attenuator strapped out of
the circuit.

Photo A. Interior view of the MMT 220/28. The i-f board is on the right and the power amplifier
compartment is on the left.
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Transmit Linearity
La Position: 1-' = 28.100 MHz

Input Signal (dBm) Output Signal (Watts)

- 14 1
- 12 2
-10 3
- 9 4
- 7 5
- 6.5 6
- 5.5 7
- 4 .5 8
- 4 9
- 3 10
o 13

+2 (saturated) 15

Transmit linearity
HI Position: i-' = 25.100 MHz

Input Signal (dBm) Output Signal (Watts)

- 18 1
- 16 2
- 14 3
- 13 4
- 12 5
- 11.5 6
- 10.5 7
- 10 8
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Receiver p erformance

Obviously, the dual MOSFET mixers are
sensitive. As a reference, 0 dBm is 1 milliwatt.
so onty 1.5 milliwatts are needed for full output
at 28.1 00 MHz. and only .75 mill iwatts of drive
at 25.100 MHz. This should take care of those
tCOM HF rigs with three or less milliwatts of
drive, such as the IC-730 and lC·745. Transmit
output was fairly consistent from 220-225
MHz (measured on a Bird 43 with SOC slug
into a 25-Wall Termaline load). It varied by
only 2 Watts across the full band segment in
the HI position. Variation was not noticeable
across 220-222 MHz while in the LO position.

Now for some receiver performance specifi
cations. These were measured in the HI posi.
non. with the i-I receiver coil peaked at 27.000
MHz .

One note about conversion gain: Many
users of transverters feel that unless they hear
a loud "rushing" sound when their unit is con
nected to an HF rig (usually the result of too
much conversion gain) the receiver section of
the transverter isn 't worki ng correctly. Noth
ing could be further from the truth! I've even
seen some operators kick in the 20-dB
preamp on these HF rigs to bring up signal
strength. Sorry, Charlie-the two are distinct
functions. Ideally, conversion gain should be
in the area 01 25-30 dB, Much more than that
and you 'll have higher than "SG" noise level
readings which are, of course, nonsense.

As on all MMT units, rf VOX-type keying is
standard, but I creter and highly recommend
straight ec keying through pin 1on the five-pin
power connector. If you use the former, the
delay is preset to about 112 second on
dropout. The connector lineup is S0-239 at 28
MHz and type N at 220 MHz, which is a little
unusual since most 220 amplifiers use SO
239s. The connector kit does come with a very
nice type N connector made in France that
goes together quite easily. Power require
ments are about 3 Amps on transmit and less
than 500 rnA on receive.

One last note: Microwave Modules has dis
continued using the crystal-can type T-R relay
found on older MMT units, using separate
connections at 28 MHz, Most of the newer HF
radios with naneverter functions provide
those two connections. If your HF radio pro
vides only one transceive connection at 28
MHz, you'll have to employ an SPST reray
such as a DK-77 (commonly found at Ilea
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MHz low-noise preamp and 22O-MHz power
amplifiers to be added before too long. Just
throw in a 22O-MHz yagi , and you 'll have a hot
setup for weak-signal woril: , packet. FM, and
even moonbounee.

For more information on the MMT 220128,
circle number 202 on your Reader Service
card.•

25 Watts at 13.8 V de from 144.D-148.0 MHz
5 Watts a113.8 V de from 144.D-148.0 MHz
OOMHzסס.146
146.0004 MHz

ume. squelch, higt'VIOW cower. scan, offset,
d ial lamp, and standard repeater offsets .
That's it!

Operation

The microphone provides control of mem
ory selection, band scan, and tuning rate .
A lock switch disables the keypad when not
in use to prevent accidental tone signaling
or frequency excursions while driving! One
complaint right away: The cord supplied
with th is microphone is entirely too st iff.
Several users have complained that the end
of the cord pulls right out of the 8-pin plug
after a few months of use . Alinco should defi
nitely switch to a more lIell:ible (and longer)
coiled cord.

The tuning control on the front panel is sort
of unique in that it behaves much like the
older PTO (permeability-tuned oscillator) type
controls on Astro and Cubic HF radios. It's
actually a five-position switch , and you de
term ine the automatic tuning rate by where
the switch is rotated . To go up in frequency,
rotate it to the right ; to go down, rotate it to the
left. Two positions on each side set tuning
rates of 50kHz steps at 112· or 1I20-second
intervals.

.2uV
Less than - 6 dB
.35uV
1.5 uV
2.5uV
Better than -10dBat ±5kHz
Better than - 40 dB at ± 10 kHz
- 60 dB at ± 15 kHz

Receiver Performance

Sensitivity, for 10dB quieting
Sensitivity, for 20 dB quieting
Squelch Law
Sensi tivity for S9 indication
Sensitivity for lull scale
Selectivity (with - 6 dB signal)

Transmitter Performance

Power Output, High
Power Output, Low
DiSplayed Frequency
Measured Frequency

Table 1. Bench test results for the ALR-206T. Test equipment used included: a Hew/ett-Packard
608F signal genera/or, a Boonton 92 rf millivoltmeter, and a Bird 43 wattmeter with SOC and fOe
slugs. All measurements were made at 146.000 MHz unless otherwise noted.

Alineo Electronics of Japan burst onto the
scene at Dayton last April with a dizzying

array of products, including some very im
pressive power supplies, a 2-meter hand
held radio, and the subject of this review. Curi
ous hams bought hundreds of these products,
and initial comments were extremety favor
able! Not only that , but the prices were quite
reasonable.

With that in mind, it should come as no
surprise that I obta ined an ALA-206T mobile
FM transceiver for review, and can say thai I
am very impressed with it. This is without a
doubt one of the best z-meter FM transceivers
I've ever used for a variety of reasons, primari
ly the super perlormance of the receiver sec
tion and the simplicity 01 operation .

Ou t of the Bo x

The ALR-206T comes in a small package.
It measures only 5-112~ wide by 2~ high by
7-1/2 " deep, weighing in at 2.8 pounds . Trans
mitter power is rated at 25 Watts high and 5
Watts low. A keyboard-type encoding micro
phone is used for both toucntore" signals and
frequency selection.

The control layout is strictly " oo-Iri lls," with
front -panel controls selecting tuning, '101-

by Peter H. Putman KT2B

Alinco ALR·206T 144-MHz FM Mobile Transceiver

Ahnco Electronics. Inc.
20705 S. Western Avenue, Suite 104
Torrance CA 90501
Price class: $358

markets for about $10-$15) to make the
switchover.

To sum up, Microwave Modules has finally
filled a big gap for the VHF enthusiast by
" plugging the hole" in their product line at 220
MHz with a well-designed and versatile
transverter. And that's not all, folks! I've been
told by the importer that plans call for a 220-

s
10
13

'5

+ 3 dBm

28dBm

Measured

Less than - 127 dB

.25 uV at
22O.100MHz

-.
-8
-6.5
-2(salurated)

Specification

Minimum Discernible
Signal (MDS)

Sensitivity for
1D-<lB SIN ratio

Conversion Gain
a127MHz

1-dB Compression
Point
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phone, which has plenty of high.lrequency
response.

Mobile operation in general is a breeze,
with the except ion of that stiff and short mi
crophone cord. I mounted the unit below
my ICOM 1C-37A. creating a very compact
two-band station. The Alinco-supptied mount
ing bracket comes with four plastic spac
ers that attach to the radio. They slide along
a cutou t into the bracket , with tne rear
ward spacers locking into a rear section of
the slot. Three adjustable position s are
available. It makes for an unusual bracket,
but it is strong . Rear-panel connections are
for de power. antenna, and external speak
er. The heat sink seems a little light for 25
Watts , but it never got appreciably warm in
daily use.

Performance

As I mentioned earlier, Ihe AlR·206T has
about the best receiver I've seen yet in a z-rne
ter transceiver. One big reason is the filter
lineup, with four poles at 10.7 MHz and two
poles at 455 kHz. Alinco claims selectivity fig
ures of less than ± 15 kHz at - 60 dB, which
would be a radical departure from most of
the Japanese 2-meter transceivers I've used
or seen. But 10 and behold, it really is that
selective!

Where I live in northern New Jersey, there
are considerable prob lems with 15-kHz
channel spacing . One case in part icular in
volves a local repeater that I use on occasion.
Its users experience splash-Over and adja
cent-channel intertererce from a strong re
peater in New Yorl< City just 15 kHz higher.
Despite all of the arguments about whose fault
this problem is, or whose transmitter is or isn't
clean , the fact is that the situation hasn't been
resolved . With the ALR-206T avai lable , it
might not need to be! This is the first FM
transceiver I've used that thumbs its nose at
the problem.

Previousty. while driving with in line-of-sight
of the Manhattan skyli ne, this adjacent
channel problem was so severe it made
communications on the local repeater im
possible, especially with a ridge of hills be
tween my car and that repeater. With the
Atinco the problem is virtually nonexistent,
even when I drive within five miles of the New
Yorl< City repeater. n's difficult to even hear
them 10 kHz off frequency. It goes without
saying that I was eager to run the ALR-206T
on the test bench to find out how good that
receiver is!

Take a look at the results of the bench
testing shown in Table 1. Impressed? You
should be. This is a lot of radio lor a little
money that is exceptionally engineered. No
useless bells and whistles-just those fea
tures needed for everyday operation . It's
rugged, small , and attractive. Other than
the complaints regard ing the microphone
cord , program scan , and panel l ight, I
have nothing but nice things to say about the
Alinco ALR-206T, especially that sharp receiv
er! For more information about the Alinco
AlR-206T, please check Reader Service
number 201 .•

Of course , to go anywhere in a hurry, just
enter the last four dig its of the desired fre
quency via the keypad (e.g. , 146.985 MHz
enters as 6985). selection is complete once
the final digit is entered. You can also clear
the display and the frequency in use by de
pressing the clear button, which is colored
yellow. Up to ten of your favorite z-rnerer fre
quencies can be stored in memory. In addi
tion, you can program memory 1 10 as a n0n

standard offset. Standard offsets are - 600
and +600 kHz , selectable from the front
panel.

The display is a green LCD type, and a
lamp switch provides add itional illumination.
The display shows the frequency in
use, the offset selected, the memory channel
selected, and has a signal strength/power
meter. I found the lamp necessary most of
the time to make the disp lay readab le,
and suspect that lamp burnout will be a
headache for the U.S. distributors as a re
sutt. The signal strength meter is of the as
cending-mark type, with solid marks up to Sg
and two outl ines above that level. The Ihree
LEOs to the left of Ihe display show TXJ8USY ,

LOW (when low power is selected), and CUP

(when either onset is selected).
Al inco gets high marks for Ihe well-de

signed simple panel layout . Each control
is easy 10 find and each control's function
is very obvious. Most importantly, the three
most important controls-tuning, volume, and
squelch-are in the clear and the knobs are
just the right size. Human engineering is so
often overlooked in the smaller FM 2-meter
transceivers , but not here.

The keypad microphone is equally easy
10 use. Tone reinforcement lets you know
if you've hit Ihe keys correctly. When enter
ing memories into the radio, the last step
correctly executed results in a low-frequen
cy tone . Entering those memories Is very
easy! Just d ial up the frequency desired,
depress the " F" and "MR" keys, then the
number of the memory channel you want it
stored in.

One feature I never use but some other
owners have complained to me about is tne
program scan mode, where you define Ihe
upper and lower limits of a scan area (say,
145.500 to 146.500 MHz). It takes a bit of
prog ramming to set it up, and if you transmit or
tum the power off , the program is lost. Person
ally, I don't consider this a drawback, but if
you like 10 scan band segments it ooold be a
hassle.

Audio output from the internal speaker
is about 2 Watts , more than enough for m0

bile operation. I strongly suggest an exter
nal speaker, as I do with most mobile ra
dios, since most of your audio is directed in
to enner the floor or upholstery from the in
ternal speaker. Some users have complained
of distorted audio on cold days , but I have yet
to notice mrs effect after several chilly morn
ings (below 20 degrees). Transmitted audio
had a slight tinny quality, bringing reports that
" II doesn 't sound like you! " from stations
used to myoid Kenwood TR-7400A. This
could easily be corrected by reshaping the
response of the electret condenser micro-

"When You Buy, Say 73"



CornelioNouel KG5B
4966 Paseo del Rey Drive
Brownsville TX 78521

40 Meters In A Nutshell
This clever 7-MHz transceiver slips right into your pocket

(you may have to enlarge your pockets a bit).

Numb.r 1 on your Feedbe<:k CArd

receiver was amazing, especially consider
ing its simplicity , so I went whole hog
and buill the transceiver, which I will de
scribe here.

The transceiver is built using three mod
ules: the vfo (or bfo when on receive) , the
rece iver , and the transmitter (see Fig . I) . All
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present SSB transceiver. It worked so well
that I decided to build a small portable re
ce iver that I could lake on trips or use as
an emergency set. The performance of the

O ne of my greatest satisfactions is when I
make a QSO using a homemade project.

The particular one shown here (Photo A)
sta rted as a simple vfo 10 be used with my

Photo A. The QRP transceiver and matching power supply. Fig . 1. Transceiver block diagram.

Photo B. Inside view of the QRP transceiver.
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Photo C. The receiver module.



Photo D. The transceiver module.

components used are widely ava ilable , and
all circuits are proven designs found in
various handbooks and other literatu re. It
should not be too difficu lt to depart from
my setup if you consul! the appropriate ref
erences.

The vro
The vfo consists of a FET Hartley osci lla

tor (Q I ) and a two-transistor buffer with
shunt feed back (Q2. Q3) to provide adequate
isolatio n. An rms output of about . 1 volts is
obtained to drive the transmitter module o r to
be used as a local oscillator (b fo) fo r the direct
conversion receiver front end. With the val
ues shown. the coverage will be just about
100 kHz and almost perfectly linear; thus a
direct readout is obtained with a dial setting
of 0- 100.

A lOQ-kHz bandspread was chosen be
cause most CW operation is confined to small
segments of the 4O-mete r band . With the dial
mechanism shown. each knob rotat ion will
correspond to 25 kHz , which is adequate for
this type of operation. Incidentally , the re
ceiver will copy SSB amazingly well . The
transceiver req uires a well -filtered and regu
lated power supply, and a seconda ry regula
tion is provided fo r the oscillator by the zener
diode, 0 2 (see Fig . 2).

As 1said before, the project evolved from a
simple vfo. So when the transceiver was fi
nally assembled , an oscillato r offse t wa s
needed to provide the correct transmit/re
ce ive relationship . Otherwi se , it would be
necessary to retune between transmit and re-

ceive when in QSO with other transceivers,
especially those without an RIT. The circuit
is very simple and is shown below the vfofbfo
schematic (Fig . 4). It is mou nted on a small
solder terminal strip next to the lOQ-pF vari
able capacitor.

The Receiver

The receiver is a di rect co nversion design
and it is simplicity itself. It uses a CA-3028
chip as a balanced product detector in the
front end . a 2N3904 transistor as an audio
preamplifier, and an LM-386 n.a-wart-our
put amplifier to drive a speaker or head
phones. I used a small slug-tuned coil in the

front end, but there is no reason why a small
powdered-iron toroid cannot be used instead
with an adequate trimmer capacitor (see the
receiver module parts list and Fig. 5).

The product detector, ICI , is cou pled to the
2N3904 by means of TL, which is used in
auto-transformer fash ion . I did this in order
to lower the output impedance of the product
detector. thus improving cross-modulation
and blocking characteristics. However. I
found later that a simple anenuator was still
necessary in some cases, so I added RI 3
and SW I . With SWI closed, cross-modula
tion is greatly reduced. while sensitivity is
still adequate.

",." ..
TO TU .
• • 0 .rcr,,,u

Fig. 2. vfoschemaiic.
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Fig. 6. Receiver module,foil side.

Fig. 5. Receiver module schematic.
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one, things didn' t seem so bad . Of course,
there are advantages in running low pow
er: low cost, portability , and compactness.
After all , it 's the antenna that does most of
the job!

The transmitter consists of two stages-a
2N2222 driver stage and a 2N3866 (or simi
lar) class C power amplifier. Using a small
toroid , the driver is coupled through a tuned
circu it to the base ofthe amplifier. The output
circu it is a one-section half-wave network .
The impedances involved are 50 Ohms to 50
Ohms, so no transformation takes place. The
transmitter module also incorporates the an
tenna changeover relay, the keyi ng circuit ,
and the sidctone generator. The power output
is more than I Wan, and the second harmo nic
rejection is bette r than 20 dB down.

The sidetone level is co ntrolled by a small
PC-type trimmer pot. I drilled a small hole at
the back of the cabinet to permit adjusting it
from the outside. The relay shown operates
with 6 to 8 volts at about 12 rnA , so a series
resistor is used to drop the voltage . The vari
ous leads from RYI are soldered directly to
the appropriate points on the foil s ide.

The tra nsmit or receive mode is controlled
by SI as shown in Fig. 8. This DPDT switch
selects the 12 volts to the corresponding mod
ule , while grou nding the unused one. The
vfolbfo is, naturally , always on. The trans
ceiver is turned on or off at the power supply.

The current requirements are less than 100
rnA during receive and around 300 rnA on
transmit, key down. Whe n the rig is connect
ed to a 5O-Ohm resistive load, full output is
obtained , but antenna systems with more than
1. .5 : 1 swr may reduce the output and cause
instability or even damage the output transis
tor. I use a transmatch with my trapped verti
cal with excellent results.

The keying is clean and I have not detected
any spurious responses or emissions. I wou ld
like to emphasize the need for a good ground
connection to avoid hum problems .

nal, but its main limitation is due to its be
ing able to receive both sidebands simul
taneously.

The Transmtner

You could argue about the futility of us
ing a I -wan transmitter with a receiver ca
pable of receiving very weak signals, but
when I cons idered that a I-Wan signal is
only about three S-units below a UX).-Wan

In order to shape the audio response to
favor the reception of CW signals, I includ 
ed various capacitors in the circuit. C4 and
C6 help to center the audio bandpass around
I kHz . C6 is connected to the 8-0 h m
winding, but there are no further connections
to the winding. I did not want to include too
many bells and whistles in this project in the
interest of cost and simplicity . Neverthe
less, the receiver will detect a a .l -uV slg-

TO VFO
+ 12V.,
RE CE IVE

""- '.LOUDSPEAKER

WIRE · ON FO IL SlOE

III
TO GAI N CONTROL

Fig. 7. Receiver module, component side.
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,ee
Hend-hetds: Rer:ular SA LE
IC-2A z-meters 27900 249t\
IC·2AT With TIP 299,00 259~

IC-3AY 220 MHz. TTP 33900 299~

IC-4AT 440 MHz, TTP 33900 299~

IC-ll2AT z-meters..... 369.00 299~

IC -{l 2ATlHir:b Power 399,00 339~

IC-{l3AT for 220 MHz 449.00 399"
IC-04AT tor 440 MHz 449.00 389"
IC-u2A 2-meters 299.00 269"
IC·u2AT With TIP 329.00 289" ,
Accessories for IC-u2AIT (CAll)

IC·1 2AT IWl2Gtlz FM HT/ battlcgrlTTP 45900 399t\
,1, -2 5W PEP synth. ancratt HT 59900 499' \
f\ ccessor;es for tC series Regular
BP·7 425mah/ 13.2VNicad Pak - use BC·35 74.25
BP-8 800mah/B.4V Nicad Pak . use BC·35. .. 74,25
8C·35 Drop in desk charger to r all batter ies 74,50
BC·16U Wall charger for BP7/BP8 20,25
LC-I t Vm~ 1 case tor Olx using BP·3 20.50
LC· I4 Vm~ 1 case for Dlx using Bp·7/S 20.50
LC·02AT leather case for olxmodels w/Bp·7/8 54,50
Accessories for IC end /C·O series Rer:ula r
8P-2 425mah/7.2VNlcad Pak . use BC35 .. . 47,00
8P-3 btra Std, 250 mah/8.4V Nicad Pak. .. . 37.50
Bp·4 Al kaline batte r~ case 1525
8P-S 425mah/l 08VNicad Pak - use BC35 58.50
CA·S 5/8 ·wave telescoping 2m antenna ..... 18.95
FA·2 Extra 2m lIex ible antenna....... .. . .. .. 11.50
CP·I Clg. lighter plug/cord lor BP3 or olx 1100
Cp· IO Balter~ separallon cable w/clip 22.50
OC-I DC opefatlon pak for standard models 2125
MB·160 Mobile mtr:. bktlor all HTs 2450
lC-2AT teamer case tor standard models . .. . 54SO
RB· I Vln ~' waterproof rad iO bag 3495
HH·SS Handheld shoulder strap 16,95
HaI-9 Speaker mcronhone 47.00
HS·IO Boom mICrophone/headset 2125

HS·I0SA Vox umtrer HS·tO & Deluxe only 2125
HS·IOSB PH umt for HS-I O 23.25

al l-1 2m2Jw 10/10'11' out amplifier SA LE 99.95
SS·32M Commspec 32·tone encoder 29.95
Rece;w-rs Relul" SALE
R·7IA 100 kHz·30 MHz.1l7VAC $949.00 799"

RC·lI Infrared remote controller 67.25
fl·]2 500 HzCWfilte r.... ........ . 66.50
FL·63 250 Hz CW fi lter (1st If) 54.50
FL·44A SSBfilter (2nd If) 178.00 1591\

EX·257 fM unit. . .. . ... .. . .. .. . .. .. 42.50
EX·3IO Voice s~ n thes il e r.. .. .. . .. .. 46.00
CR·64 High stability oscillator xtal 6100
SP·3 External speaker.. .. ........ .. 61.00
CK-70 (EX·299) 12V DC option..... 12.25
MB-12 Mobile moun!.... . .. .. . ... .. 24.50

R·7ooo 25 MHz·2 GHz scannmg scvr 1099,00 969t \

RC·12 Infrared remote controller .. . 67,25
EX·310 VOice s~n lhestle r. ..... ..... 46,00
TY·1I7000 ATV unu . 131.95 11 9t~

AH·7000 Rad latlOg antenna.... . .. . 89.95 (l4)

HOURS. Mon.lhruFri.9-5:30;Sat 9-3
Milwaukee WATS line: 1-8()()'SS8-6411 answered
evenmgs unti l 8:00 pm Monda ~ thru Thursda~

WAT$ lines are lor Quotes & Ordering only,
use Regular line for other tnlo & service depl

All Prices inthis list aresubtect tochanp WIthout AOhct.

Other Accessories · continued: Rer:u lar SA LE
GC-S World clock 91.95 89~

(,.merer VHF Portable Rer:ular SALE
IC·505 3/IOW 6m SSB/CW portable 54900 489"

8P-I5 AC charger 14.00
EX-248 fM urut 55SO
LC-IO Leather case 3950

VHF/UH F case mulfi-modes lIer:ular SALE
IC-S5Io 80W e-meter SSB/CW ...•... 799.00 719"

EX-I06 fMoption 140.00 126t \

BC-IOA Memor~ bac .·u~ . . . . . . .. . .. 9.50
IC-27IA' 25W 2 meters ... CLOSEOUT 859.00 699t\

AG-20' In ternal preamplifier 64.00
IC-27IH 100W 2m fMlSSB/CW 1099.00 969t\

AG-25 Mast mounted preampliller.. . 95.00
IC-275A 25W 2m FM/SSB/CW w/~s 11 99.00 1049
IC-471A' 25W430·450.... CLOS EOUT 979.00 769'\

.loG-I ' Mast mounted pream~lifier .. 99.50
IC-471H' 75W430·450 ... CLOSEOUT 1399,00 999' \

AG-3S' Mast mou nted preampfiter 95,00

I'Preamp $995 with 271A/ 47IA/ 471H Purchase I
Accessories common 10 1nf\/H .md 471A/ H
PS·25 Internal power suppl~ fo r (A) 115.00 104' \
PS-35 Internal power suppt~ for (H) 199.00 179' \
SM·6 Desk microphone 44.95
EX-Jl O Voice s~nthes izer 46.00
TS-32 CommSpec encode/decoder. . .. 59.95

UT-IS Encoder/decoder inlerliCf... 14.00
UT· ISS UJ·ISS w/ TS·32 Installed .. .. . 92.00
VHF/UHF mobile multi.modes Regular SALE
IC-290H 25W 2m SSB/FM. TIP rrnc.. ; 639.00 569~

IC-490A lOW 430-«0 SSB/fM/CW 699.00 59991

VHF/UHF/ l .1 GHz FM Rer:ular SALE
IC·27A Compact 25W2m FM.mp mit 429 00 3 69~

IC·27H Compact 45W2m fM wlTTPmlC 45900 399~

IC-37A Compact 25W 220 fM. ITP mIC 499,00 439'\
IC-47A Compact 25W 440 fM. TTP mic 549,00 479"

PS-45 Compact SA power suppl~ 139,00 129"
UT-16/EX-388 Voice synthesizer )4,99
SP-IO Shm-lme euemat speaker 35.99

IC-28A 25W2m fM, UP/ ON mit 429.00 3691~

IC-28H 45W 2m FM, UP/ ON mit 459.00 399 1~

lC-38A 25W 220 FM 459.00 399lS

lC-48A 25W440·450 FM 459,00 399 1~

HM-14 TTP microphone 55.50
UT-28 Digita l code squelch......... 37.50
UT·29 Tone squelchdecoder 41 00
HM-I6 Spea ker/microphone 34.00

IC·32OQA 25W 2m/440 FM wITTP 599.00499'\
UT-23 Voice synthesizer 34.99

AH-32 2m/440 Dual Band entenna... 37.00
AH B·32 Inmk-hp mount 34.00
larsen Po-K Roof mount. .. .. .. . .. . 20.00
larsen Po·nM Trunk·lip mcunt.,... 20.18
larsen PO·MM Magnetic mount . .. . 19 63

IIp·3010 440 MHz, lOWfM, ~tal cent. 1229.00 1089
IC·I20 IW 1.2 GHz FMMobile .. .. . .. . 57900 4991~

ML·12 1.2 GHz IOW amplil ler ...... 379.00 3391~

IC·1271A lOW 1.2 GHz SS8/CW Base 122900 1069
AG·1200 Mast mounted preamplifier 105,00
PS-25 Internal power suppl~ 115,00 104"
EX·JlO VOICe synthesizer.. .. . .... .. 46 00
TY·1200 ATV interlace unll 129.00 11 9 1~

UT-15S CTess enctlder/decoder 92.00
RP·1210 1.2 GHz, lOW FM,99ch.synth 1479.00 1289

HF Equipme'" lIel ul.u SALE
IC·7JS Hf transcelver/SW rcvr/ mIC 99900 M9~

PS·55 External power sup pl ~... .... 199.00 1 79~

AT·I SO Automatic antenna tuner ... 445.00 349~

Fl·32 500 Hz CW hlter ... .. .•. .. . .. 6650
[x·243 Electron IC ke~er umt .•••••• 56.00
UT·30 Tone encoder 11.50

IC·J4S g·band ~ cvr '11' /.1 ·30 MHz rcvr 1049,00 899~

PS·3S Internal power supply 199,00 179"
[x·241 Marker uni!.. ..... ..... . .. . 22.50
[x·242 FMunil . ..... ... .. . ... . .. .. 44,00
[x·243 Electron ic keyer unit. .. .. . . 5600
Fl·45 500 Hz CW filter (1st IF) . .... 66.50
Fl-54 270 Hz CWfilter (Ist IF). .... 5100
Fl-S2A 500 Hz CW lilter (2nd If) 108.00 9991

Fl·53A 250 Hz CW fi lter (2nd If) 108.00 99'1
Fl·44A SSB filler (2nd If) 178.00 15911

Good.JJntll.february 28th, 1.98lL
With the purchase of an IC-735, IC·745 or
IC·751A. receive Your Choice of One of the
follOWing accessories, FREE, from ICOM,

CYi Filter: fL45, fL-52A. fL-53A. or fL·54
WOl" ld Clock: GC·5 • Desk Microphone: SM·6

lIountin, Bracket: MB-5. MB·12. or MB·18
___ .Iso, until 3-31·87 - --

550 FACTORY REBATE on AT·150

IC-75IA 9·barKl ~cvr/ .l·30 MHz rcvr 1649,00 1399
PS·35 Internal power suppl~ .....•. 199.00 179~

Fl·32 500 Hz CW filter (lst If) 66.SO
Fl-63 250 Hz CW filter (lst If) 54.SO
Fl-52A 500 Hz CW filter (2nd If) .. . 108.00 99~

Fl·53A 250 Hz CW filter (2nd If).. . 108,00 99"
Fl·33 AMIilter ...... ... . .•......... 3525
Fl-70 2.8 kHz wide SSB filter .•.•.. 52.00
IIC·IO Edernal frequenc~ controller 39,25

Olher Acressones: lIelular SALE
IC-2Kl 160·15m solid state amp w/ psl999.00 1699
PS-15 20A edernal power suppl~ .. . .. 169.00 lS4tl
PS-30 Systems pI s w/cord, 6·pin plug 299.00 269'1

OPC Opt cord, spec if~ 2, 4 or 6·pin 10.00
M8 Mobile mount, 735/745/751A... . 24.50
SP-3 Edernal speaker 61.00
SP-7 Small external speaker 49 00
CR-64 High stab, ref. xtal (745/751) 61 00
PP-l Spea ker/pa tch 159,25149t \

SM·6 neskmicrophone 4<1 .95
SM·8 Desk rmc . twocables, Scan .. . .. 78.50
SM· IO Compressor/graphEQ. 8 pin mic 136.25 124' \
AT-tOO IOOW 8·bandauto. antenna tuner 445.00 389' \
AT·SOD 5OOW9·band auto. antenna tu ner 559.00489'\
AH·2 8·band tuner w/ mount & whip 625.00 549' \
AH·2A Antenna tuner s~stem, onl~.... 495,00 429'1

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Oh io WATS 1·800·362·o29<J

°O~~~df 1.800.321.3594

Order Toll Free: 1-800-558-0411 Inwl'con"n/~8b~~2~~5jU;5· M.t'O A.••)

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

ORLANDO, Fla . 32803 CLEARWATER, Fla . 33575 LAS VEGAS, Nev. 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave. 1898 DrewStreet 1072 N. Rancho DflV e ERICKSON COMMUNI CATI ONS
, Phone (305) 894-3238 Phone (813) 461 -4267 Phone (702) 647·3114 5456 N. Milwaukee Avenue

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

~~II~ddaf 1·800·327· 1917 No Nationwide WATS ~~~~:: 1-800-634-6227 It'1~;~: 1-800-621-5802
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tor , and I installed the speaker jack at the
other side .

Tests and Operation

Once you get everythi ng assembled and
connected. calibrate the vfo so it covers the

..

.' ,," ;;:-"" .,, -e~~ - ":, ..
"
" ..., ....

." ..,.

Fig. 8. Transmitter module schematic.

Fig . 9. Transmitter module,foil side.
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UIXL"--J,,
t ....... ""<".,t .o..

control is to the right of the tuning knob
and the mode switch is to the left. Later on.
I added the attenuator switch. SW I of the
receiver module, above the gain control.
AI the rear. j ust below the hole for the
sidetone , I insta lled the antenna connec-

C onstr uct ion

I buill the vfo firs t , using glass-epoxy PC
board . The coil is very important: after you
wind it , g ive it a coat of clear plast ic ( I used
Krylon" spray). O nce the components are
assembled on the board , you can cement the
coil form to the board with epoxy . Some
ce ramic forms may have a mou nting screw or
studs that can be soldered d irectly to the
board for support. Photo B shows the positio n
of the vfo board. the capacitor, and the dial .

I mounted the lun ing capac itor on a bracket
cut from lIS-inch aluminum angle . but 1116
inch stock will also do the job. First I d rilled
the hole for the shaft of the dial , then I posi
tioned the bracket beh ind the hole and
marked it. This ensured good alignment. All
the mou nting holes for the bracke t and the
dial were made slightly larger to allow some
play . After the vfo components are mounted .
you sho uld try it for stability and for a pre
lim inary calib rat ion by listening to it on a
suitable receiver. Also, you can chec k the
output with an rf probe : it should be around
O. I volts rms.

I mounted the receiver and transmitter
modules vertically on each side of the vfo
using two pieces of L-shaped aluminum made
from the rea r cover of a 5-1/4· by 3· by
2-IIS - chassis box . The modules are held to
these plates by 1/4-inch spacers . and the
plates themselves are held to the bottom of the
cabinet by the screws that hold the rubber
feet. The plates act as shields or baffles and
hel p to ma ke the cabinet sturdier. Of cou rse .
there are alternatives to thi s system. such as
us ing separate cabi nets. Th is is one of the
advantages of bu ilding in modular form . I
prefe r to have everythi ng in one cabinet. ex
cept thc powe r supply. which I usually build
in an ide ntical unit .

The power supply should be very well-fi l
tered and regu lated to avoid stability and hum
problems (see Fig . II ) . A 12-vol t bat tery will
also make a suitable supply.

As you can see from Photo B. the gain

'1~!TO vrc

,
•

,
,.R1 .....

+ 12 '1 ON TRANS MIT
GND ON RECEIV E

TO KE Y

..'"

'"

"

TO
SPEAKER

SOLOER
LEADS fROM

RE LAY DIRECTLY
TO PC f OL

TO ANTENNA>--B- 1'!;

JUMPER WIRE fROM 2 TO 6
Of IC. ON f OIL SIDE

I
TO RECEIVER ANTENNA

Fig. 10. Transmitter module, component side.

30 73 Amateur Radio · March. 1987



All inductors use enamel wire.

for the receiver, unless you change segments
later on.

T o adjust the transmitter, fi rst connect the
set to a dummy load . A 47-0hm, 2-Watt
resistor w ill make a suitable one. A sensitive
voltmeter with an rf probe is very usefu l
during th is adj ustment . Turn the mode switch
to t ransmit and close the key . Adjust C2 to
resonance while measuring the rf voltage at
the base of the output transi stor; it should
peak at around I or 1.5 volts. This adjustment
w i ll hold for the whole segment if it 's done at
the midpoint as the receiver w as . Now you
can check the voltage (rf rms) across the

Receiver Module Parts List

160-pF mica or polystyrene (or 150-pF trim
mer, AS 272-1339 if using toroid inductor)
.05 ceramic, SO volts
.01 ceramic, SO volts
4.7-uF, 16-volt tantalum, connect on foil side
.05 ceramic, 50 volts
1O·uF, te-vou electrolytic or tantalum
22-uF, 16-volt elect rolytic
ro-os. 16-volt electrolytic
4.7-uF, 16-volttanlalum
1OO-uF, as-vcn electrolytic
10-uF, te-von electrolyt ic
22-uF, te-von electrolytic
22D-uF, 16-volt electrolytic
.1 ceramic, SO volts
22-uF, 16-volt electrolytic
4.7k Ohms, 1/2 W
100 Ohms, 1/2 W
1OOk Ohms, 1/2 W
220 Ohms, 1/2 W
, k Ohms, 1/2 W
470 Ohms, 112 W
10k Ohms, 112 W
1.5k Ohms, 1/2 W
10 Ohms, 1/2 W
10k Ohms,1/2 W
22 Ohms, 1/2 W (If blocking and cross-modu
lation problems persist, try t o Ohms.)
Miniature audio transformer, tk-Onm primary
CT, 8-0 hm sec., AS 273-1380
ACA CA-3028 differenti al amplifier IC
LM-386 4QO-mW amplifier IC
2N3904 or 2N2222 transistor
18 turns close-wound #26 wire on 1/4-inch
Slug-tuned plastic or ceramic form, tap at 9
turn s from low end
2 tu rns #26 over low end of L1
Alte rnate, 28 turns of #30 on T-37-2 toroid with
tap at 13 tu rns from low end
3 turns #26 over low end of L1

Fig. / / . Ac power supply schematic.
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C2
C3, CS, C11
C.
C6, C1S
C7
C8, C14
C9
C10
C12
C13
c ia
C16
C17
C1B
R1 , A2
A3, A9
A.
AS
A6
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A1 0
All
A12
A13
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to 7 .1 MHz, and it holds t rue w ithin a couple
of kHz. I f you want to set it for the Novice
band, set the low end at 7 .1MHz and the high
end at 7.2 MHz.

Next you should adjust the front end of
the receiver. Set the dial to its midpoint
and adj ust the slug of the receiver for max
imum signal f rom a generator or station.

Of course , if you use
a toroid front end,
adj ust th e co rre -
spond ing trimmer.
No fu rther adj ust
ments are required

.01-uF, SO-volt disc ceramic
150-pF ceramic trimmer, AS 272-1339
.1·uF, SO-volt disc ceramic
.cs-us. SO-volt disc ceramic
470-pF, SO-volt disc ceramic
4.7-uF, 16-volt electrolytic
47 Ohms, 1/2 W
220 Ohms, 1/2 W
2.2k Ohms, 1/2 W
1000hms,1I2W
39 Ohms, 1/2W
470 Ohms , 1/2 W
10k Ohms, 1/2 W
lOOk Ohms, 1/2 W
SOO-Ohm PC trimmer pot , AS 271-226
100 Ohms, 1/2 Watt , not on circuit
boards (Connect between sloetone and
speaker to avoid short ing receiver
euoto.j
NE 555 timer chip
SPOT 6-8·voll miniature relay ,
AS 275-004 or similar
30 turns #30 wire on a T-37-2 toroid
4 turns #26 wire over ground end of L1
2N2222 or similar NPN transistor
2N3866 or equivalent s-Watl HF
transistor
2N3906 or similar PNP switch ing
transistor
16turns #22 wire on a T-37-2 toroid

Vic Module Parts List

Transmitter Module Parts List

1O-pF miniature ceramic or air trimmer
150-pF polystyrene or dipped mica
20·pF polystyrene or dipped mica
100-pF variable capacitor, semi-circular plates
.1·uF, 50-volt ceramic
.01-uF, 50-volt ceramic
.1-uF, SO-volt ceramic
1N9 l 4 diode
6 .2-volt, 1-W zener
100k Ohms, 1/2 W
220 Ohms, 1/2 W
1000hms,1f2W
10kOhmS, 1f2W
1kOhms,1/2W
2.2k Ohms, 1/2 W
330 Ohms, 1/2 W
2N3819 FET (MPF 102 can be used, modifying PC
board for proper pin connections.)
2N3904 or 2N2222
19 turns #26 enamel wire, close wound on a 1/4-inch
slug-tuned plastic or ceramic form. Tap at 5-1/2 turns
from ground. See vrc schematic for offset circuit
values .

02,03
L1

Cl
C2
C3
C.
CS
C6
C7
01
02
A1
A2
A3
A4, A7
AS
A6
AB
01

C1, C8, CW, en
C2
C3 , C4, C12
CS
C6, C7
C9
Al
A2
A3,A7
A.
AS
A6
AB
A9
Al0
All

IC1
AY1

03

L3

L1
L2
01
02

desired loo-kHz segment. W ith the vfo ca
pacitor fully meshed , adjust the coil slug to
obtain the low frequency limit , then set the
capaci tor at minimum capaci ty (dial at 1(0)
and adjust the trimmer (C l ). This procedure
may have to be repeated a couple of times .

Your dial read ing should t rack quite close
to the frequency. I set mine to track f rom 7.0
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dummy load ; it should be around 7 to 7.5
volts, indicating that you are getting a hefty
l -w art output or slightly more .

There is one final adjustment that you
should do-the vfo offset. I found thai the
easiest way to do this is to listen 10 the vfo
signal on a separate receiver. then adjust the
5-pF trimmer so thai on receive the frequency
will be about I kHz lower than on transmit.

Operaung Soles

When operating this little rig , you should
consider a few things. Since the receiver will
receive on either side of zero beat . it is neces
sary to listen on the high side (upper side
band) . The transmit frequency will adjust au-

tomatically to thai side because of the offset
adjustment mentioned before .

Also, remember that you are operating
with only I Walt. so try 10 wo rk stations with
loud signals . Weak ones may not hear you
through the noise and QRM .

It is important 10 have a good resonant
antenna system to obtain good results. I have
worked many stations with my ground
mounted vertical and a transmatcb adjusted to
I: I swr. With ungrounded systems, hum may
develop in the receiver, so a good separate
ground is indispensible . With my antenna
system. I have found that an additiona l
ground connection is not necessary .

There is no reason why this transceiver

could not be used on other frequencies by
using the appropriate tuned circuits , but I
have not tried th is yet. I am working on a
higher power transmitter idea . If you do the
same thing before I do, won't you let me
bow about it?
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THE Short Wave Listener FOR ~ 'l-~
RECEPTION OF MORSE CODE & «>~~~"A<;) • \i

RADIO TELETYPE SIGNALS. o~~~":J
~o S>'/;'~

~,,,,, 0~ LEARN
-:<o~~ MORSE CODE

~~~«' THE RIGHT WAY
0'" WITH THE

Morse Coach.
54995

Plug the SWL cartridge into your Commodore "64" Expansion Port, connect a
shortwave radio and you'll be watching text readout lrom weather stations,
news services, ships and HAM radio operators all over the world. A whole
new use for your home computer. The SWL contains both program in
ROM and radio interface circuit to copy Morse code and all
speeds/shifts of radio tetetyce. Plus the on screen tuning
indicators mean you never have to take your eyes off the video
lor perfect tuning. Housed in a small 3·x2·112- x7lS- ~\,0"enclosure, with speaker inlout and practice hand key ~1. \

jacks, il needs no other computer connection or ~\~ .\~\V

power supply. Unshilt on space, word wrap .cO~~"~v

around, real time clock, and keyword or .\ O~'

manual printer control lor permanent ~O'4~ C;
p~per copy, so that you won't miss a \~ ~1. ~\.
slOgle bit of the action. For about 0 t;J'" A complete Morse code tutor in a ccnvem-
the price of another "Pac-Zapper' ent plug-in cartridge for your Commodore
game, you can t ie into the a "64." The Morse Coach means business. It' s
excitinq .worl.d of dtq tta! not a toy program or a simple random code gen-
comrT!unlcatlOn WI t h ~ erator. Origi nally developed jointly by MICroiog and
the Mlcro log SWL a several government eqencres experienced 10 Morse 10-$64 struction. Four years of extensive service prove irs the

9; quickest way 10 Morse oroucrency.rne method works! You start f rom absolutely no

C
knowledge of Morse, progress through the alphanumeric symbols, and on to any speed

oesirec. The "alphabet " part of the program Introduces new characters and plots the progress

~
"~ on a bar-chart. The speed/test section correlates the input. analyzes mistakes and provides a
..." pnntout of the analysis/test results on your Commodore screen or printer. As a bonus, It also boosts

typing skill. You 've never seen any tape or prog ram do that! In fact. there's never been a system so
thorough , so etncrent and so euecnve as the Mlcrolog Morse Coach.

PIV TV and Satellne Descrambllng
All New 6th Ed"lon! .-192

LASER PRINTED
OSls

Top OtJality - Lowprices
Write lor Informaliat

(THE LASER PRESS)
s.o. BOX 875

MOUNDSVILLE wv :l1llU1

..J
CJ)

o
100 pages oIlheory and working sctlemalics, 13 cab*! and
7 salel ille systems. Includes bypasses, Best reference
available $14.95 Experirne:n\$ w.~11 Videoclphe:r. rue-cos
S9.95. CableS{ FuflCfion, bKlireclional ancl securily sys
tems SI2.95.MD~.MDS HaQdbQQk, For hackert, S9.95
8uild Sltellite...SYSlemiJ.!f!det.S600. $12.115. Any 3 lor
$26.00. New Winter '87 product catalog $1 .

Crumtronlcs, Inc.
p.o. Box 6187
Ft. Wayne, IN 46696

HAM SOFTWARE FOR

THE C-64 AN D 128

• LOGGING

• CAT

• CW
Stop by our Booth at Dayton

or

Send for FREE Fact Sheet

~Crystal

JlfiT Filters
For mosr H.m Rigs 'rom:

KENWOOD · YAESU - HEATHKIT
Alto Of'IAKE A-4C17 Une, COWNS~BIC,

and ICOM Fl-"A.52A &!>3A Cion..
Finest a-pete Construction

ALL POPULAR TYPES IN STOCK

CW· SSB· AM
ASK ABOUT OUR MONTHLY SPECIALS

Phone lor Information or to Order.
VISA/MC or COD accepted.

FOX-TANGO Corp.
Bo )( 15944, W. Palm Bch, Fl 33416

Telephone: (305) 683-9587 .... 51\
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HEAVY STUFF
•

HalIt.: 1JMa,azine, Cift......tio. DepL, WGE Ce.ter, 70 Rte. Z01N, Peterboreucb, NB OJ451-9995 77':l6Ox

-------------------------------1
I
J

•

D Check

It's easy. Every month, 73 Magazine covers
the whole spectrum of amateur radio with
a light, easygoing style. We'll keep you up
to-date on what's happening in your hobby;
you may even learn something new!

Face it, the world
of ham radio is a lot more complex than

it used to be. We have new modes pop
ping up every day, satellites racing around

the globe, computers, spread-spectrum ...
how can you keep up with it all?

Just $19.97 will bring you 12 issues of 73. A
monthly trip to the newsstand would cost over
$35.
Find out what your friends already know:
73 Magazine puts the fun back into ham radio.

D MC

•

f Orlmmed,ate ......vee. call toll-tree 1-800-722·7 790. Off~ vahd '" the US ¥Id PQSSeSSlOl>5 lor a IIm,ted t,rne only
Please allow 6 weekS f".. procesSIng 01 tn t _

I
I D You're right! Let's have sOlDe fun-sign IDe up for a

year of 73 for only 819.97, a savings of over 43% off
the cover price! (With your paid subscription,
you'll also receive a giant DX Map of the World-a
85 value-absolutely free!

Name _

Call _
Address _

City State Zip _

D AE D VISA
Card # Exp. Dale _
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MarkH~nkd WB9LYH
J624Burg(lndy~

St~wns Poifl1 WI 5448J

C-6 4 Slow Scan
A picture is worth a thousand words.

Numbe,2 on you' feedba<:k urd

Tabte J. C-64 port addresses used to send and receive.

sunctten

6845 pointer register
6845 control registers (RO-A13)
Read data from ADC
Reset video display card by addressing port
load data to video display card
User port (sync detection)
User port data direction register (load "0" lor receive)

H ave you had to turn the page on art icles
about receiving SSTV and FAX because

they were written for a TRS-80 and you
ha ve a Commodore 64? If so, this project is
for you.

After read ing such a set of articles by
K6AEP (7J. November and December.
1984). I corresponded with the author. o nly
to discover that no information was available
on how to use his interface with the C--64 . The
solution? I decided to create my own. First I
obtained a board from L. W. Interface (9570
Kingsman Road, Novelty OH 44072). Then I
wrote se veral assembly-lan guage routines
and prepared a hardware interface for the

Address

57000
57001
57003
57004
57005
565n
56579

Key

5
M
L
E
o
1

2
3
4
5
F1
F3
F5
INSTIOEl

C-64. When possible, I used proven . avail
able ha rdware designs. such as the KA4JWG
SSTV interface.

Hardware

Fig. I detai ls the interface circuitry . The
C--64 expansion port is not buffered. How
ever. the need for a three-Slate data bus and
the use o f a card cage remote fro m the C--64
indicate the need for external buffering. Con 
sequently. I prepared a buffer card that plugs
into the expa nsion pen and connects to the
card cage with 1 8 ~ of multi-conductor rib
bon. Components are surface-mounted in
eac h side of the double-sided board and lines

Function

8.5-second format
12-second format
te-seconc formal
36-second format
Double top half of picture 10 fill entire screen
Expand upper left quadrant
Expand upper right quadrant
Expand lower left quadrant
Expand lower right quadrant
Expand control area
Receive (press after selecting lime ottrensmrssrcru
Place C-64 memory contents on screen
Clear C-64 and screen
Abort (press during transmission)

00-D7 are run through a 74 LS245, a bi-di
rectional rhree-stare buffer.

Another data buffer is already on the video
display board. and a thi rd is used to buffer the
output of the ADC. Address lines AO-A2 are
buffered by a 74LSS41 set up to ..... rite only .
External devices do not address the C-64.
The fourth address line. buffered by a section
of 74LS08 . comes from pins 7 and 10 of the
C-64. These lines go low when the respective
ex pansion pon section. 1/0 1 or 1102. is ac
cessed. (/01 begins at add ress 56832, and
1102 begins at 57088.

The e na bl e signa l ca lled fo r by the
K6AEP board is the phase 2 clock signal
from the CoM . The RIW s ignal is se lf
explanatory . Both signals are buffered by
74 LS0 8 sec tions. Construct a + 5-volt 3
Amp supply to power the video di splay
and other boards. Do not attempt to power
the K6AEP board from the C- M power

Pin Connection

A Ground
E 02 clock (enable)
W A2
X .,
y AO
Z Ground
1 Ground
2, 3 +5 from C-64
5 RJW
7 1101
10 1102
14 07
15 06
16 05
17 04
18 03
19 02
20 01
21 00
22 Ground

Table 2. Special function keys.
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Table 3. Commodore 64 expansion port pin
locations.



Table 4. Pin connections from the C-64 user
port.

supply. which has a limited capacity .
Two additional hardware changes we re

made. The C-64 analog/digital converter op
erates so slowly tbat an external chip was
added to speed up the process. The ADC0804
is pari of the KA4IWG SSTV interface and
works fine in free-running mode. It is al
lowed to access the three-slate data bus by
bringing pin 12 Iow a n U14 . a 74LS 138 on
the K6AEP board. That pin is wired to the
data buffer on the ADC board .

A connecto r was obtained for the C-64 user

• . .3
lOl l

s11 >(1'0'." '.""<00·071."

Fig. I. Interface circuitry.

, "' .11.,

AD D Rc e • 0 I VIDEO DISPLAY eOARD

I

'" 0.04 I

~,
,

• " [' , I ,,, ",0 '"." +-,,~ ' LS 'J . 14CO/., 74es,61
, • • • i ",

l'r'" ,0;;' I74L'". 74eSO.
• , , I
"

, .... ,.. .. .. " t.. ., , • "
, .. ",. " .. ,;"" • ..

I
o' o~ 060 ' I

TO " T. M
,
I

- ------- ------------~- -- - - ---- _.. _. ---- ----- ---
eUFFER BOARD

S[O rOONS

""" our
o .NO 0 ."

" " .. , •
." fi I'm
." 14CS'"

74 L'''' '1c
" eSOO h,

.'W < ","• , ,
.. " ,."""" " XO ' " t •

XO'

,
f SECT10~

."
"LSOO

IG'"",", l,....., ,
~ ,

Connection

Ground
+5
9Vac
av ac
Ground
Ground
P80
Ground

Pin

1

2
10
11
12
A
C
N

, ,- ,"COOO " ' " POR TB, , " I "IIT I Al : :: S " " co. .,
.. • ~IH e. '" PORTA, , ., '" 111;01-., ., '" POR TB

• ., ::'LOSC 'I N ., co. . e
ro P I)° TA - 5"(' 00 " '" PORTA

" °ORTI? • 5 7 00 1 .. ' " ..
\ :? °O!HC • 5700 3 .,

' " PORTB

" 0(l0TD • 5 7 0 0 4 .. co. ••
re °0RTE - ~"O05 " s-ra P ORTA

ao ° ORTF • ~, 65 "'''' •• '" ..
-rz POPTG • 565-'9 " '" PORTB

zs MF. ...C • 22 3 '00 '" .",.. "'E "' V • 824 ro ' " PORTA

" '" eo rca ' " .,
" ::'TA 53265 ' 0 ' " . PORTB
so CO, .00 roe ' " ""e r ". °ORTA r oe 'STA PORTA

" '" 1'11 9 1 106 'LVA eo

" '" PORTEt ", SO. PORT B

" '" 11 $ 0 1 "e '" ."
es ,,. PORTA res ". PORT A

" '" 11 1 2 8 r rc '" e o

" ". PORTB , r r '" PORTB

" ' "
., r r a ' " ."

" ". PORTA r ra '" PORTA
-c '" 11$9 2 ,.. ' " .,
" '" PORTB '" ". PORTB

" '"
., ," co• ...

" ". PORTA '" '" PORTA

" ' " "" ". LOA . 0

" '" PORTB ". '" POP;B

" co. 0< i ao '" . "
" '" PORTA ''I sTA POP"'A
,e '" ". In co• .,
,.

'" PORTB 123 STA °ORTB

.0 ' " .,
'" LDA ""., '" PORTA 125 '" PORTA

ez ' " ." !26 co. ' 0

" '" PORTB 127 '" PORTa

eo ' " .. r ae $TA POPTG

" '" PORTA 137 J MP WAIT
e, '" 11 1 1 9 138 .FIlE RECErVE

s , ' ~O "I "" °OL" " '"' MEP

i o .... AIT Lf'A 11$2 (' ," '" '"' W~ t:E,. :: "" 'I 25:' 17:! S .... ORT ' " ""!:' !...~A "' 17 4 SO. MEM C

" S""A 251 ", '" ."... ~ "" I> PORTD 176 SO• MEM O

I ~ L VA 11 1 2 2 In J MP !,jATE

r s S ;A 252 '" MEDIUM ' " " 0,' '" 11 2 4 0 ". ". MPIC
r e S""I'. 254 ,e, '" ...
20 '-'I>"'E l!'A t?7 ,., ' " MEM O
:'1 '"' ..- raz .l MP WATE
zz I?~II;: "I;' I> >00 LONG ' " ."
23 ,.,

~HC'P; S TA?O l I'! EM C

'" 'IYII c~p 1'3 6 ", ' OA ."
2 '!! 1l~1F. ~I ':P '" ' " MEMO
ae ]"\0 "lED!UI1 ,,,

'"' WAT E
~ -. 'IX!' '"' II" :2 205 E XTL co• "'0
29 p ' .!!,: 'IX( ,,, " . MEMC

'0 1 !'1" lC' "IG ", ' " ..,
" NXC <';'1 0 .... "e STI> MEMO

" llN~ "I":D 209 J MP WATE'. J~O E":H 2 13 '" ' " ec
:,,,, ...,,: 1' C'1° .. 'I ' '" ",
" llNE 'I'<E , ,,

' " 111;2 0

" J "'P VS"'~IC ,,, STA 252
:8 "'{:<"E C'1° .,

'" 1M" VR"",. eN< "lXF 220 "e, '" 111;2 0..,
'"' MO'lE no '" asa

" NY F eMF" .. 222 '" 110540,.. P"IE ",0 ", " . ",.,
'"' CLEAR ?;>4 '"' '".. NY.G CMo Ill€' ,,,

'" ' " .,
., 'N' NXJ 231 ,,,

2~1.,
'"' "" 232 '" 111;6 0

" NXJ '" ." ", S"fA aea

" 'N' NX Z " . '" V"
" ' "' MAP '"0 '" '" 11$6 0

" "lX Z 0"' .,. 241 STA ,,,
" llNE "IX ':" ,,,

'" 111' 4 0

" JM" MEt P ,., '" " ,,e N" OM' ., '", ' M' V.,
so 'N' NXW 750 MEP ' " 111;4 0
eo '" MCR 251 s TA asa
e i N'W' M' ." :'52 '" 11 05 20
sa 'N' nxv :"53 S TI> 25 1

" '" M' · 254 JMP V.,.. NXV OM' ." ", • ~ lLE HORI ZS

"
,., W"

Program listing I . Th e initialize routine initializes the 6845 chip, then
j umps to the control routine and waits in a loop.

Program listing 2. The control routine is a wait loop, It initializes the
counters, then waits until an option is selected andjumps to that option.

73 Amateur Radio • March. 1987 35



I

, , "RECEI VE ' ,. '"
,.,, RCVC L D": I'IEI'ID " ' " p ORTe, ." " .., " 2 " 0

• 0 1; ... ... '" I'IEI'IO s- " . ,, ,.,
'" > ' ~ T" l25 11 ,Y, ,., 0. ' " '" P OPTE,. Cle ve co. PORTe .,

'" 2~3

" L~R .. PNE A!. F"
, >

'"
., .:r Ol" "'SYNC,,

L~CI ., "". F" '" '",. L'3P •• ENE P CVC

" ~ ... .. a 4f· ,., 2 5 2

" LDY. "'EMe ." .:r I'll> I>"; 'JA

~ :! 0. ' DE Y. " . FIt E C E N TI> AL

ro , "VERT~" ,. ,", " CVA

" VS YNC '" POP TF so SYNCNT co· . 24:!',. ,., .. " '" (>20

" '" VSY NC " ST A ,,,.. '" SYNCNT •• -;" A ~ :? 2

" '" P OP TF ., NOtl ." (>::'0

zz ' NO .. " DEC 8:' I

" " . V~'f~C " ." e '? 2

" ~ l VE '" p(>.... C" .. fNE ~ON

aa .., " " 0 "T~

"
,., F I VE "' . ~!L E EXPA'ID

Program listing 5. The vertical sync detection routine.

Conclusion

The K6AEP ci rcuit with an SSTV convert
er and ADC board works nicely with the

SHI FT. Then ree nter the program by typi ng
SYS 491 52 and pressing the return key, which
is the same way the program is started.

Once a picture is displayed, F3 will clari fy
the picture shou ld the image on the screen
differ from what is in memory . F5 will clea r
memory and display . Quarter frames may be
expanded by hitting digits 1- 5 . Pressing
" D" will cause the half-size picture from an
8-, 12-, or l6-second format to fill the whole
screen.

Program listing 7. The extend routine expands the selected halfscreen
(8, 12, /6secondJtofill the entire screen.

r o , " EXTENIl" ,. HTP '" II . 3C
zo HRT '" 11 . 0 3 60 '" m
::' 1 " , 254 .. LD ~ 11 1 ';:' 8

" I.OA II . :::- C .,
"" 'NO 25 1

2 :::- s 're 2~3 " ,., «rz,. CO, '11 2 0 .. 'NO asa

" '" 10 2 0 " "n '"' ""ze "'. LOX .1 28 " HH CO, 11 12 8

" "" co. ~25 11' ,Y 67 '" ••3C

" '" P CP TE .,
'" m

" S T"- l25'!I,Y •• N>' co. 12531, Y,. 1 NO: 2~::" zo ' " PO~TE

' > ." " >NO m

" '"' .', n '",. l~P Io' TT 73 ,., """ nee 1020 ,. ' ""
,., . " " • END I NITI ALI ZE

~2 '"' lolAIT

Program listing 6. The expand routine expands the selected quarter
frame to fill the entire screen.

'"
, " EXP /u m " ,.

"" ,., " ,
ao VR T " , 11100 " " ,., ""ar '"

,,. 56 ,., m

" co. IIS :!(' " "" '"" S TA :> !I ~ se BNE .",. co. 11 1 2 0 " co. II S 3 C

" '3" '" 10 2 0 60 '" " ,
" "IT@ ' " .., .. L OX ..,
'" "" '" l 2 ~ 11.Y

., ." ,., ",
" " . POR "E " ,., ""aa S TA " ORTE .. 'NO aea

" ' >. l 2 5 3 1,Y .,
"" ' "P""

" 'NO 2~::" .. "" CD' 111 2 8

" '" I :!531 ,Y 67 CO. II . 3 C
ae ' NO :?5J •• ' >. m

" " > ,. ." CO, 125 3l ,Y
sa ,., ." zc ~TA PO~TE

" J SP .n " ' NO asa
50 eec 10 2 0 " ."
" ,., ",p " ,., ."., ,., WAIT " ."
" ." co, ... " . F I LE EXTE ND

ory position coun 
ters on the d isplay
board . The data con
te nt is irrelevan t .
Merely add ressing
that port causes the
reset .

The software rou
tines build on ideas
provided in ot he r
sources (see the ref
erences listed at the
end of this art icle).
Vertical sync is de
tected by the time duration of the signal,
about 60 ms, as opposed to 5 ms for the
horizontal sync pulse .

The program then passes to the receive
function. This program uses four bits per
pixel and 120 lines of video. The 8 .5-,12- ,
and 16-second formats fill only one-half of
the screen; the 36-second format fills the
whole screen.

Table 2 explains the special function keys.
Rece ive is selected by first pressing a key for
length of picture , then pressing F I. The rou
tine may be aborted by pressing INSTtDEL. In
the event that the abort doesn ' t work , hit
RUN/STOP and RESTORE, then CLEARlHOME·

Sottwe re
Table I sets forth the port addresses used to

send and receive by the C-64 . These are all in
the 1101 sect ion .

The video display boa rd (here a 32K board
from L. W . Interface) must be initialized
before ope ration can begin. Port 57000 se
lects the pointer registe r of the 6845 video
display chip. Port 57001 sends data to the
control register. The values are by and large
those set forth by K6AEP.

The user port data d irection register is
loaded with a "0" (zero) to set the port to
receive, the port being at 56577 . Location
53265 is loaded with a zero to shut down the
C-64 display (Vic II chip) and prevent bus
contention . Location 57004 resets the mcm-
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Program listing 4. This routine detects the horizontal sync (H sync),
and also reloads the C-64 's memory to the display board (move) and
clears the screen and memory (clear) .

port to permit interface to the SSTV convert
cr . The' ' horizontal" line from the converter
boa rd carries both vertical and horizontal
sync to PBO ofthe user port where it is detect
ed by software .

The K6AEP board itself required only that
a wire be run from pin 120fUl4 to one of the
unused contacts on the board . Thi s permits
Ul4 to select the ADC . Also , a 7400 was
substituted for the 74LSOO U l 9 to provide
bener oscillator starting .

Program listing 3. The receive routine gets four bits at a time from the
ADe and loads a byte both into the C·64·s memory and onto the video
board.

r o , "HOR I2:S ' .. S f ", P ORTE

" !'lOVE CO, "."0 " ,., " ,
" ' " PORTD "

,., MOP'"
ao TREE CO. ( 2 5 1) ,'1' .. ON' ",

aa ' " PORTE .,
'" ",

" ,., ", .. ,., MORE,. 9~IE TRE E .>'" WA IT

"
,., ,,,

" HSYNC CO. P OR TI",. CPX 252 " .., "
"

,., T"'EE " P'IE THPEE

" "'up ' " 1 0;0 "" ., '" m

" ,.. ... .. ,., I-lS Y NC

'0 ' N' "", ., '" WAIT

" ,", WAIT " TI'IRE E CO. P OP TF

" Cl E AR CO, ••AO .. " 0 "
" CO. ." I S ., ,., THREE,.

' " 252 .. CO. 11 1 2 8

" '" 00 " ' " ,,,
" S f .. ", ., eec 254

'> '" .. .., au,
se '" P OR TD zo ,., '",. co. "2~5 " 0"' JI'IP WA I T., "'ORE " . 1 2 5 11 ,'1' rz . F IL E VERTS



For VHF ,.- -1'", ssa. ew, Model XV2 _.- -Kit $79 ~. ,..',.."'TV. I'M ,elc , ."". ,.u..
Cube IIn~.d Wired $1 49 " ,>0 " .
wlt~ receive con. ll pectly baM) "',.,. ,,,,,,, .

".>0 ,,0-...
for 'rencelve. " . "e""1l02 Wout. ... ' ... ".Linea, P...·• 1'", UHF ...' ,.. ".
availabl. up '0 Mode1X'.r4 ... uu..
sow. Kit $79 ... .,,_u'

Wired $139 .... ." '"'44- '" .....

~,~ ..-.... ..... ~
'"

~. .......
8 • (;; ~. ~.

.oom ~-
... ,..,.. ,.. ~.

kiCwiClle- ... ,..,., ~.... ,... 27 ZH

k iC ....e- '" ........ ~.
z»zzz ~.

_.,~ ... ~~ -=~ ~.

UHF MOO£LS ..z.... ~......." ~.
ll.iC wttll e- ... =•• ,44-,..=•• -kiC lnse- ... =~ .. ~-- .n_
WIrecI. '~ '" -~

._.

·R144IR2 2 0 FM RCVRS
lor 2M, 150- 174, or 220 MHZ.
0, 15uV sens. 8 ·pole .!al & 10 pole ceram..: t·1 nuees,
hel..:,,1 resonator Iront end fOl e.ceptlOf>illl se lect""ty.
> 100<19at 1 1"~HZ lbest avalial>le anywne<e'l Rune<'
1lI001 squeiCIl , "'FC track$drl!tlng . mtrs , Xtill O>ten

a~ad. 1\>1.$1 38. ...11$ 198.
' R4 S I FM RCVR. s.tne as alloYe but Ut<F Tl.neCI line

lTontend O.2uV _ tMty. I'Jt onlY $138. W/I $198
' R76 VHF I'M RCVR lor I OM.6M. 2M. 220. ..... above.but
../0 "'FC", tIeI'n. Kll$onIY $98 to $118,

' Rl 10 VHF "'M RCVR I", VHF _crall '" ham band5 01
UHF. MonI\I $98,

'FM EXCITERS

Kits only $68. Wit $ 146.

TCXOand ' 101o_en ava ilable.
2W COOl- Up 10 3W Inte,mlttent.

° TA5 1 ' Ot 10 M, 6101 . 2M, 150 ·1 1 4 , 220 MHz.
° lA4 Sl lo , uIll .

FCC TYPE ecceereo fOR COMMERCIAL BANOS
_VHF & UHF LINEAl! AMPLifiERS. For F'" or sse. Powoer
level$lrom 10 to 4 5 w;Jtts. s.e.......a1 model$. k,tf, starting
at $78

NOW-FCC TYPE ACCEPTED TRANSMITTERS•
RECEtVERS. AND REPEATERS AVAILABLE FOR
HIGH·BAND AND UHF. CALL FOR DETAILS•

'"', .,.....

• Order by phone or mail. Add $3 S&H per order
(Electronic answering serv5ce evenings & weekends)

• Use VISA, MASTERCARD, Check, or UPS COD,

LNW -(*)
MINIATURE

GaA. FET
PREAMP

Unbelievably
U Low Price - ."

ONLY $19/klt,
$34 Wlredlt••ted

HRA -("I
HELICAL

RESONATOR
PREAMP

_

"""~:::::~-:! ONLY $49 VHF
• or $64 UHF

WIRED/liSTED

FEATURES:
- Very l ow Noise: 0, 7dB VHF. Q.8dB UHF
-H igh Gai n: 13·20dB, depending on freq
-Wide Dynamic Range: to resist overload
· Sta ble : new-type dual·gate GaAs FET
• Spec,fy t"""'lt ,anile dnofe<l 26-30. 46 ·56. 137· 150.
150-172.210-:230. 4()().4 70 . or 800-960 101"'1

LNS-(*)
IN·L1NE
PREAMP

LN~ 0(*)
GaAsFET
PREAMP

ONLY $49!

GaAs FET PREAMPS
at a fraction of the cost

of comparable unitsl

GaAs FET Preamp
sirmtar t o LNG .
except designed
for low cost & . m8 11 . IZ8 , Only 5IS" W x 1·5/S-l x
3/4 · H. Easily mounts in many rad ios.

" Spec ,iy t"""g 'an.e desoted 25-35.35-55.55-90.90
120. 12()-ISO. 150-200. :200270, or 4(1().SOO MHZ

Low-norse preamps With helical re sonators
reduce lntermod & cron ·band interference in
critical applications,

• SlIec,1y t un"'g range oeseec 143·150, 150-15 8, 158·
162. 162-174. 2 13·233, 420 ·4 50 . 4 50-465 . or 4 6 5·475
MHI ,

KlI
$630

BAm!
6M,2M,220

WIIlEI!
$880

UHF $980 $730
(Also available for commerc ia l bands!)

FEATURES:

ACCESSORIES

oSEtoISITIVlTV S£COND TO NONE ' 0 15uV T~_

- SELECTIVITY THAT CAN"Y BE BEA T' 80tn 8 POle _tal
1,lt",&eeo-amocf,llef lor >1000B a t ",12kHz ~

resonalor lTont end 10 comb.iIt__ & onIermod

. FIUl1er·lIrool ."""Ic~. "'ulomahC Irequency control.
separate sp~r ampl ifier,

· CLE" N. E"SY· TU NE TR.. NSMITTER. up 10 20W OUlput
50W WIth a<1o ltlonal PA

' TO·2 OTMF DE COOERICOI<OTROLl£R ~ot oniy $18.
Full 16 oleiU . 51uncllofK. loll call rnlrktor. IIrOlr.....
.....,... Much mo,e , G,ullo. ..IKII~ec~linl loo!

. ... P·I "'UTOP... TCH lut only $ 18, Re~e,.e lIa lch & phone
line re mOle c ont,ol.IO.

•"P·2 Simp lu "'utollatch. Use wlltl above

'MO-20 2 F5K D"'TA MODULATOR kit $38 Run UP 10
1200 baud olg.ta l or pac~et 'adlo s,gnal. thrOl,lgh any
I'M I' Mlsm,n et.

, OE·20 2 FSK DU'" DEMODULATOR kll $38.

' CWtO ~II . ""'" IOvo pt>C<! $48
F"I!'Id 1lI0W.........-. 11I'JIef'S. Itle _ s'

· COR·2 ~it , $38, _ .... . e<.~ S(lkf ampkIoe<. tao! &

tome-oul tomers
· COR·3 kll . $48, wlth co..1esy DeoeO

I -----.iAMTRONICS~INC:------i
I 6S·DMoul Rd.; Hillon NY 14468·9535 II0 High quality equipment at reasonable prices surely I

appea ls to me; but I want more details before I buy! Rush I
II my copy of the 40·page Hamtronics catalog by return f irst I
I class mall. I enclose $1 ($ 2 for overseas air mall).
I Name _

I Address I
I Cot, Slale/ZIP I ()L ~



mclude S3 .00
s h ip p ing &.hdlg

Fla . residents
t nctud e 5X tax

C-64 . The software is o ffered as a spring
board for e xperimentation; further softwa re
development is possible to include perhaps a
noise-cancelling feature and color and WE 
FAX for those who have an appropriately
equipped station.

The program, incidentally, was construct
ed by assembly with a LADS assembter.!
Don't be put off by the need for assembly
language. It's easier than Basic in some re
spects and a good book will get you started. I
fou nd Assembly Language Programming
with the Commodore 64 by Marvin Dejong 10
be excellent . I would be happy 10 hear from
those who carry out this experiment . •

References

1. " Color Computer SSTV," Clayton W.
Abrams K6AEP and Dr. Ralph Taggart, 73,
November and December, 1984.

2. " Color SSTV and the Alan Computer:'
Martin F. Shick KA41WG, QST, August , 1985.

3. Computel Publications, PO Box 5406,
Greensboro NC 27403.

4 . Assembly Language Programming with
the Commodore 64, MalVin DeJong, Brady
Communications Co., Inc., Bowie MD 20715.

5. Commodore 64 Interfacing Blue Book ,V.
J. Georgiou, Micro Signal Press. PO Box 22,
Millwood NY 10546 (1984).

6. MC6845 Data Sheet, Motorola semccn
cccrcr Products. 3501 Ed Burstein Blvd.,
Austin TX 78721.

7. CRT Controller Handbook , Gerry Kane,
Osborne/McGraw Hill, Berkley CA(1980).

available /rom
CbiUJ/e-Bile
P .O.80x 1701S
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Charge-Rite
rapm cnerqa r for 1COM ra pidrh orge

batteries; OP2, BPS, OP 7, OPO

• Charges a BPS in I hr. fro m I 10 VZlC o r 12 vdc

• Comple te wit h mobrle c o r d and e c transformer
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GAS VARIABLE CAPACITOR
JENNINGS CHV1· 45

$48 EACH
High Q Low Inductance

UClUUIl' _ VWIUHf "PPI.IC"'T1OHS

Includes a drive mechanism
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SURPLUS SALES
OF NEBRASKA

Snipping Inol<u<:Hon o:

Enclose $2,50lorUPS
W. ","c.pl "-,...,.,.. CII.,;k' I"low 2_kol
ViS.... "'ASTERC... RO. ... "'ERICo\N EXPRESS.
"'dd $2 10 ' COO UPS o' SJ lor COD P.reel Po ll
US"'ii i.
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BELLEVUE, NE68005
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5.6AlSA
12A11OA
31A/24A
56A144A (l'cw Y.l
28A122A (tiigh V)

IMAX/tcONT

Write For Free Packet Catalog.
". 152

DR-200
DUAL-PORT

Both digipea ters use a 2·80 pro
cessor which has up to 32k bytes of
EPROM and two J EDEC sockets for
2/8/16/32k bytes of battery-backed
RAM. Packet HOLC operations are
handled In ha rdware by a Zilog 8530
seC. Both use the AMD 7910 LSI
modem chip . Each rrodem channel
has a standarddisconnect header and
time-out timer. The CPU itself has a
hardware watchdog timer and exter
nal hard reset line . Tbe circuit board
is RFI shielded by our extruded
alumimum case. All connections are
solde red to feedthroughs.

PS-51XM
PS-12OM
PS-JOXM
PS-56O'N

Model

73 Amateur Radio • March, 1987 39

~ DAIWA"
DAIWA Electronics Corporation

1906A Del Amo Blvd. • Torrance, CA 90501 • (213) 212-6057

Assembled
$ 99.95
$159.95

PS·56QMD
Sob Outlets

Prices and specdicalions subject 10"change.
All moclels and types not repfeS& /led

Kit
$ 84.95
$139.95

DR·1oo
DR·2oo

Amateur Net Price Schedule

SOFTWARE OPTIONS

• DR- IOO Single-Port Software
·AX.25 Level 3 Switch
-AX.25 Level 2 Digipeater

• DR-ZOO Dual-Port Software
·AX.25 Level 3 Switch
·KE3Z Dual-Port Digipeater
-Southern California Dual-Port
-Internet Protocol (TCP/IP)

NAVAl ELE=NICS. INC.
5417 JelVlew croe- Tampa, FL 33614

Pncne, 813·885·6091· Telex, 2S9·237INAVl URI

~c- OMM DIGIPEATERS

The DR-200 is a dual-portcontroDer,
capable ofdigipeating on t\I,Q separate
frequencies and able to switch peck
ets between ports. It is a basic ret 
work building block.

TECH LINE
(813) 874-2980

DR-100
SINGLE-PORT

The Pac-Comrn DR-lOO and DR·2OQ
are packet radio digipeater controllers
which have been especially designed
for dedicated repeater service . Tbe
DR-lOO provides single-port controller
capability at low cost. It is well-suited
to any application wbere a single·
frequency digipeater is required.

ORDER DIRECT 800·223·3511 FREE UPS BROWN ~ a
Pac-Comrn Packet Radio Systems, 3652 West Cypress St. , Tampa, FL 33607

' 'When You Buy. say 73"



to ...renee W. Slart K9ARZ
1875 Chnnd/~r Al't'nu~
St. Chnrf~J IL &1/74

The Calibrated Drake
Ifyou've got a Drake 2-line, you'll need

this simple calibrator to avoid FCC pink slips.

. 1
8. '

panel sw itch was placed in the calibrate
posit ion.

Most of the circuitry J used was identical to
that used by Swan except that I subst ituted a
6BA6 for the l2BA6. so that the filament
voltage wou ld be compatible with my 2C,
and the cathode was grounded directly to a
grounding lug . I did not have the exact com
ponents in my junk box to du plicate the rest of
the Swan ci rcuit. but I found that the values of
most ofthe components were not critical. The
actual value of C I may vary shghtly as indi
cated in the parts list due to varying crystal
capac itance.

I did make one othe r addition to the cir
cuitry, and that was the placement of a l N34
germanium crysta l diode in series with the
output. This diode provides a square-wave
output (rich in hannonics) to allow for a
higher calibrate level at frequencies above 7
MHz , where the calibrate level was especial
ly low using the original circuitry . Fig. 2

Fig. 3. General layout ofthe calibrator.
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" This calibrator
should work well with
almost any tube-type

receiver or transceiver
capable ofsupplying

the appropriate
filament voltage. "

oscillator circuit , and it was turned on and
off with a pushlpull swi tc h , wh ich ei
ther groonded the cathode (completi ng the
circuit) or un-grounded it (removing the B
return and opening the ci rcuit) . The Drake
circuitry. on the other hand. switched the B+
line to the plate and screen when the front-

Fig. 2. Calibrator circuit modified for the
Drake lC.

T he Circuit

The o rig inal ci rcuit (sec Fig . I ) called for a
12BA6 pentode in a modified Pierce crystal

changes, the circuit was adapted for use in my
Drake 2C.

••

•

- -- -~
~...

:r--" •
'. _., ,-.'"

.- r-
0"

/--... ..~

0.""' <"""c.... ,,"" _ ,," •• ,

Fig. I. Original Swan circuit. Source: Oper
ation and Mainte nance: Swan 350, Swan
Electronics Corp.
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O n a number of occasions , I've owned
various Drake rad ios. The R4- T4 se

ries. as well as the 2As, 2Bs. and 2Cs , have
passed through my hands. Each time I've so ld
a " 2" series receiver at a hamfest . I' ve been
barraged by amateurs who have as ked if I
would be willing to sell just the 2AC ca libra
tor. Apparently , when most oflhe "2" series
receivers were purchased , the plug-in crystal
calibrators (2AC) were nol oAnd now that the
receiver is 00 longer in production, the cali
braror is not available either.

It has been several years since I' ve owned
a Drake 2C , but I recently sported a very
clean one at a hamfest and thought I might
pick it up as a backup receiver. Unfortu
nately, the receiver lacked the 2AC calibra
tor unit.

Since my chances of find ing one of the
original calibrator units were slim, the next
best thing was to build one. The handbooks
were full of various designs fo r calibration
marker units. but the designs were all state
of-the-an, utilized ICs, and, therefore. were
more sophisticated than was real ly necessary .
Further searching through the manuals re
vealed a tube-type crystal calibrator circuit
designed by Swan Electronics Corp . (oow
Cubic Communicat ions) for use with their
earlier model 350C. With a few minor



Parts List

C1 15-11 O-pF or 5-80-pF mica compression trimmer (see text)
C2 130-pF silver mica or polystyrene capacitor, 300 WV dc
C3 5O-pF silve r mica or disc ceramic capacitor, 300 WV dc (Increase the

value for greater coupling .)
CR1 1N34 germanium diode or equivalent
R1 1-megohm, 1/4-to-1 /2-Watt carbon resistor
R2 68-1 OOk, tzz-watt carbon resistor
R3 20-27k, 1f2-Watt carbon resistor
V1 6BA6 z-pln miniature vacuum tube
Z1 1OQ-kHz quartz crystal

Miscellaneous Parts

1 2-112" x 2H x 1-112" aluminum minibox
1 7-pin miniature tube socket with cove r
1 4-pin plug to mate with 2C calibrator socket
1 Crystal socket for .050 pins (HC-6 type)
Trimmer capacitor mounting bracket, grounding lugs, mounting hardware, hookup wire,
and solder (60-40)

illustrates the final schematic diagram after
changes.

Construction

The cal ibrator could have been included
right on the 2C chassis. But not want ing to
" spoi l" the appearance or resale value of the
recei ver, I decided to make my calibrator a
plug-in unit like the 2AC. The cal ib rator is
housed in a homemade minibox that rnea
sures 2-1/2 ~ long by 2" wide by 1-1/2 " deep.
The placement of components is such that
when the unit is plugged into the cal ibrator
socket on the 2eschassis top, the 6BA6 tube
is above the lOO-kHz crystal and should not
cause adverse f requency drift during opera
tion. When the unit i splugged in , a w indow at
the top allows fo r adjustment ofthe frequency
zero-adjust capaci to r i f you use a small
screwdriver.

The parts placement is not cr it ical except
for the loca tion of the crystal in relation to the
6BA6tubc as previously ment ioned, and lead
lengths should be kept as short as possible in
the plate and grid circuitry . Fig . 3 illustrates
the locat ion ofthe maj or components.

A lignment

The alignment procedure i s relativel y
simple if you have a crystal to cover the
to-MHz WWV range. With the completed
cal ibrator plugged into its appropr iate sock
et, turn the rad io on , make sure that the 6BA6
filament is lit, and allow at least 20 minutes
of warm-up time for the receiver to stabi-

l i ze i tself. Sw i tc h ove r to AUX c ry s
tal position to allow for use of a 14-MHz
heterodyne osci llator crystal so that you
can tune the to-MHz band. Find stat ion
WWV with the MODE switched to AM (bfo
off). Switch the function switch to CAL;

you should hear the oscillator heterodyne
beating agai nst W WV. Adjust the ZERO

capacitor on the plug-in calibrator unit until
you hear a null (zero beat) . Atthis point, your
calib rator i s calib rated with W WV and
should provide a reasonably accurate f re
quency standard.

Although this cal ibrator was designed for
the Swan 350 and adapted for the Drake 2C , it
should work well with almost any tube-type
receiver or transceiver capable of supplying
the appropriate fi lament voltage (6 volts fo r
6BA6 or 12 volts fo r 12BA6) and between
l50and250Vdc. •

References
Byron Goodman W1 DX, Editor, The Radio

Amateur's Handbook , ARRl (1967).
Operation and Maintenance: Swan 350,

Swan Electronic Corp., Oceanside CA (1 967).

MULTIFAX

A COMPUTER PROGRAM THAT WILL COPY :
• WEFAX FROM GOES SATELLITES
• HF FAX FROM NAVY WEATHER BROADCASTS
• APT FROM NOAA POLAR ORBITING SATELLITES
• WEFAX REBROADCAST FROM TV TRANSPONDERS
IN UP TO FOUR COLORS ON YOUR COMPUTER COLOR
MONITOR.
MULTIFAX displays the full picture on the mon itor as it is be
ing recorded. Meanwh ile, memory is filled with fine-grain
data so that any quarter or sixteenth of the picture may be
viewed in greater detail. All data 01 any view may be saved
on disk .
MULTIFAX is adap table to a variety of facsimile transmis
sions and computer clock rates since sweep speeds are key
board adjustable.
Picture synchronization is automatic when frame sync is
transmitted (WEFAX OR HF FAX). otherwise keyboard syn
chronization is available (NOAA APT).
MULTIFAX will run on the IBM '" PC and IBM' ~ PC comoatr
ble computers having at least 320K of memory for Multifax .
Hard copies are obtained by using your Print Screen
program.
Data entry to the computer is via its game port.
Price is $49.00 (US) for MULTIFAX on disk with instructions
and interface circuit information .
MULTIFAX was written by an author of " WEFAX Pictures on
Your IBM PC" published in the June 1985 issue of " QST".

Elmer W. Schwittek, K2LAF
429 N. Country Club Drive, Atlantis , FL 33462

305-439-1370
IBM "'U,s1e,e<111ilrlema,k 01 IBM Corp

Mullilax is a ' <>g islered 1rademark of E. w .Schwittek .... 198

Model PK1·L
Wired lTeS1ed

Lis t price_ $2 09.95
Ama leur net_ $1 79 .95

P1..M ' 1""" '1 C.II 5,,/' . 55'0 No_ '. ' nO Nod. Ny.."""'on 014,,""1
Co" ,c' GL 8 fo' ' <!dirio"" ' i,fo .nd • ••iJ.bl. opNo",

W. ofl"" co",pJ." IOn. 01 II,n,mlll.,. "d '.c........., .IIJp•. p,.,,'.clO, p''''''ps,
CWiO'.,. & ••nlh..lzo1l f", ,,,,.t.u, & co",,,,",c;.J us,"'Qu," OU' ~II££ CII""9. M C,( Vi.. ....'CQ",.,.,~

•
THE FIRST CONTROLLER DESIGNED

FOR PORTABLE AND SOLAR·
POWERED STATIONS

Cit8

• lOW 25 mA cunent drain.
• M inia1ure size-lightweight
• All metal. Shielded enclosure
• On-board lithium Battery RAM backup,
• oo-ece.c watchdog 101 reliability.
• Slanda rd 08·25 Connectors
• Output signal indica1eS -ccreeeteo' Sta tus
• Does no1 require scueicneu auoto.
• 8K RAM ·32K ROM.
• Remote Command Mode for Unatlended operation.
• Ha rdware command lockou t for securi ty
• Commands compa tible wilh our Model PKI.
• Reta ins art othel features of the Model PKI .
• Extra 110 lines fo r specia l ap plica1ions.
• AX·25 & VADC Pro10cols,
Power requirement: 9 10 15 volts DC @ 25 mA typica l
Olmensl"n. : 4,6 X 5.9 X 1.0 inches Tota l Weight: 12 OZS

CiLB PACKET RADIO
GOES PORTABLE

CiLB ELECTRVNK.::», IN\",
151 Commerce Pkwy., Buffalo, NY 14224 716-675·6740 9 to 4
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W. S. Gardiner VE6BGL
Box 2035
High River, Alberta
Canada ttu: JBO

The Cap Checker
Haul out your junk box and build

VE6BGL 's simple analog capacitance meter.

Photo A. VE6BGL 's J-pF-5D-uF capacitance meter.

Photo B. Interior view.
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T he Jr./Sr. H igh School electronics stu
dents that I teach spe nd quite a bit oftime

cannibalizing consumer/industrial electronic
equipment for parts. The kids get a good idea
of how electronic devices are built and we
also have a large communal supply of parts
"on the hoof."

After a pa rt has been removed, it is test
ed us ing an 'ohmmeter or transistor check
er. Until now we didn ' t have a simple meth
od of checking out capacitors. I did a sur
vey of availab le commercial meters and
found that most were digital and expen
sive. Fo r student use I wanted something
cheap, durable , and easy to fix. Neces
s ity be ing the mother of invention, I came up
with my ow n inexpensive analog capacitance
meter.

After perusing several articles on the
subject, I saw that all one needs is some
sort of variable pulse generator and a me
ter circuit to measure the amount of volt
age "leaking th rough" the capacitor. This
amount would be a function of the frequen
cy used and is basically capacitive resis
tance (I remembered that from the Advanced
exam).

Construction

The junk box produced a piece of perf
board complete with a couple of crystals and
wire-wrap sockets. I recently discovered
wire-wrap-il is fast, easy, and highly rec
ommended. The whole project was wire
wrapped in 90 minutes, and it beats the heck
OUI of etching ci rcuit boards.

With the exception of the crystal, all of
the parts should be readily available. To gen
erate the pu lses, I first used a 7404 hex in
verter as a I-M Hz oscillator and then succes
sive 7490 dec ade divider chips to divide the
freque ncy down to 1 Hz. There is nothing
sacred about the frequency of the crystal-it
was what I had on hand. It would be fairly
easy to use a 2-, 3-, 5-, or IO-MHz crystal and
divide it in a similar fashion to get the same
result .
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Fig. I . Schematic ofthe capacitance meter.
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I used a surplus I-rnA meter movement and
carefully removed it from its case in o rder to
redo the scales with press-on transfer leiter
ing. The remaining 7404 inverters were pul
in parallel and were used to drive an LED.
which blinks on and o ffat I Hz and gives you
a good idea if the thing is work ing o r not. My
LED is still mounted on the perfboard but
will soon be o n the front panel.

Power for the beast comes from a surplus
transformer, two diodes, a 7805 regu lator,
and a 5()().uF ca pacitor. This is your basic
5-volt power supply. and you can build it with
whatever you happen to have available. Use
the low-power version of the 7490s if you
have (hem , as battery power might then be
possible .

To usc the meter, set the switch to the
highest range (I MHz) and connect the
unknown capacitor across the cloc k out
put and the meter input jacks. Rotate the
switc h 10 [he right lower range (this is the one
before [he meter goes " ping" on the stop)
and read the value from the meter o n the
correct scale .

Other Uses

If you have a spool o f coaxial cable and
need 10 know how much is left (witho-uI un
rolling the entire spool) , all you have to do
is connect the cable 10 the meier, take a
reading (in pF) . and divide it by the manu
facture r's spec for the cable (in pF/fOOl).
The resulting quotient is the length o f the
cable in feet. The sa me method could be used

10 locate the position of a break in the cable.
For example , a cable 100 feel long , with a
capacitance o f 5 pF/fOOl, should have a read
ing on the meier of 500 pF. If your meier
reading is 200 pF. you know thai there is a
break in the cable 40 feet from the end where
the meier is .

Another use appeared when I turned on
me hand-held to answer a call on our 10-

cal repealer. This gadget makes a dandy
marker generator right up 10 147 .000 MHz
and Ihen some . For oscilloscope owners. it
can also be used as a timebase generator
10 measure frequency by using Lissajous
patterns.

I hope you enjoy this versatile piece of test
gea r. Get OUI there and build so mething
again! .
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tCOM IC·28A List $429,00

Yours lor jusl $369.00 SAVE

MADISON SPRING FLING

MADISON
Electronics Supply

3621 Fannin
Houston, Texas nOO4

(713) 520-7300 or (7 13) 520-0550
(BOO) 23 1-3057

Kenwood TS-440 , Call for trade
ICOM R-7000 25-2000 MHz $949.00
KOK FM 240. ............. . ,279,00
B&W Viewstar Antenna Tuner 8995
Shure 4440 54 .95
Belden 9913 IoYIIloss coax. 51/t1
Amphenol831 gp·P1259 silverplale l .25 ea
AEA Packet PK 232 29900
MFJ Packet 127Q 115.00
AEA 2 meter IS()p(lIe 44 95
Diamond 0-1 30 25-1300 MHz Discone 79.00
Avantl AP 151 .30 on glass 36.00
Van Gorden SLA·1 160-80-40 sloper 34.00
GE 6 1466 11 .95 ea

usee EQUIPMENT
All equipment . used, clean. with 9O-day warranty and 3O-d.ay trial . Six
months lull trade against new equipment. Sale price retuneed if not
salisfled

-NEW LUNAR AMPS CALL FOR INFO'
, NEW ICOM IC·275A + accessories Calt lor Price

POLICIES
Min imum order $10.00. Mastercard . VISA or COO . All prices FOB
Houston except as noted. Prices subjectto chanqe wrtnout notice . Items
subject to prior sale Call anytime to check the statusctyour order. Texas
residents add sales ta x. All items full tsctorv warran ty p lus Madison
warran ty.
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Who wil l be the holder of DX DA #I? Who
wilt be the fi rst to hit the 300 country mark?
Everyone has an equal shot at it , starting
January 1st . We'll publish a list of DXD

Award holders every
month so that you
can see how you arc
doing.

Excuse me , I see
that it' s OOO IZ . . .
CQ DX, C Q D X,
CQ DX . . . •

occasion. ask to see your log, M) no funny
business.

Fees: The fee forthe basic award , due upon
applicauon. is U.s.S6. IRCs are not accept
ed. Each additional endorsemem is U.S.52.
Note: Endorsements requested on your first
application are free.

Country Criteria: Countries on the DXD
Awa rd list a re taken from the awards
programs of IARU member nations. If you
come across a country nOI on the list that
you feel should be included, send a copy of
award rules from an JARU member which
lists that country as being valid for an award
to 73 Magazine for evaluation. New coun
tries will be added as needed and announced
in 73 .

Countries List: The DXD Award coun
tries lisl will be primed from lime to time in
73. A copy of the current lisl (just under 400
counmes. but still climbing) and an official
application form are available from 73 Mag
azine , WGE Cente r, Peterborough NH
03458, Attn: DXDA.

The Rules

Effective Hate: Only contacts made afte r
0001Z on January I , 1987, will be eligible for
the DXD Award,

Bands: Contacts may be made on any ama
teur band except 10 MHz. No cross-band
contacts are allowed.

Modes: Any mode availa ble to amateurs in
your count ry may be used. Cross-mode con
tacts are allowed: The mode that you are
using is what counts for the DXD Award,
~Iinimum report : There is no minimum

signal report (you can ' I work 'em if you can' I

hear 'em) .
Applications: QSL cards arc not required

for the DXD Award, Application must be
made on an offici al DXD form, available
from 73 Magazine- send an SASE to WGE
Center , Pete rborough NH 03458 , Att n:
DXDA, On the form, list your contacts in
callsign order , indicating date, lime. frequen
cy or band, mode, and power. We may, on

modes. including CW, SSB, satellite, Baudot
RTTY, ASCII RTTY, AMTOR, packet ,
spread-spect rum. QRP (less than 5 Walls out
put). EME. FM, AM. FAX, and SSTV. Logs
submitted for special endorsements must
clearly indicate the band and mode used for
all contacts.

To receive a copy of the current OX Dynasty Award countries list and
an official appl ication form, send an SASE to 73 Magazine. WGE
Center, Peterborough NH 03458. Attn : DXOA. 73 's OX Map of the World
is available for $5 ppd.

The basic award will be issued for 100
countries worked . Endorsements will be
mad e for IS O, 200 , 250 , 300 , 350 ,
375, and 400 coun-
tries worked. The ba-
sic award is mixed
mode.

Specia l endorse
ments are available
fo r single-band oper
ation and for specific

The Award

O ne day llO( 100 long ago the staff of 73
was sitti ng atlunch over at The Folkway

talking about OX and DXing and how crazy
DXCC had gotten . The DXCC Honor
Rolle rs have nothing left ro work , and folks
coming into the program have no hope of
workingcountries that haven't been on the air
for twenty years.

By the time we got around to coffee and
moc ha chip cake we had decided to stan
our own OX award . We wanted everybody
10 sian with zero countries to liven things
up a bit on the bands . Wayne suggested
that we add to the ARRL' s DXCC countries
lisl by searching through the awards pro
grams of IARU members. We decided to
offer endorsements for every mode we could
think of.

We want you to have fun with this award .
The rules are simple. but the va riety of levels
and endorsements makes the award a chal
lenge for born the beginner and the experi
enced DXer. We' ve come up with nearly 400
countries, so you'll not soon run OUI of things
10 work!
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SPECIFICATIONS

Electrical
• Band Width 1260-1300 M Hz
• Gain 18.2
• VSWR Better than 1.5 to 1
• Feed Imp 50 Ohms
• Balun 4:1 Rigid Coax

Mechanical
• Beam l ength 12' 4"
• Element l ength 4.5"
• Mast 2" 0 .0.
• Wind load 1 sq. ft .

"When YouSuy, Say 73 "

Mirage Communications Equipment. Inc.
RO. Box 1000

Morgan HiI~ CA 95037
(408) 779-7363
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Scan Converter Hard Copy

Scan converters are unequaled
in their operating versati lity but
h ave one m ajor drawback
what do you do if you need a
copy of a part icu larly interest
ing picture? Up to this point, the

the matched bandwidth receiver,
signals pop up to full quieting as
soon as the spacecraft clears the
horizon when I am using my om
nidirectional zecoerantenna from
the WSH.

A preamp like the LNG unit will
not solve the problem of WEFAX
reception using a wideband scan
ner. Most WE FAX downcon
verters employ a low-noise i-f
preamp in the converter, and it
is this device that sets the VHF
noise figu re. Those with a yen to
experiment may want to look at
hooking the LNG or simil ar am
plif ier directly to th e output of
the converter mixer-that may be
enough of an improve me nt to
let the system work at a wider
bandwidth.

One factor that I am happily
not in a posi tio n to evaluate is
the effect of rf pollut ion on the
performance of the LNG/w ide
bandwldth-recelver combi na
tion, since I am lOcated in a ru
ral area . Wide frequency range
scanners are SUbject to intermod
and spurs. and it may be neces
sary at some Iocatiorls to look at a
nercer resonator filter (Hamtron
ics has inexpensive units in their
catalog).

If the scanner is the big con
tributor, installing such a filter
between the amplifi er and the
scan ner shou ld help without
noticeab ly degrad ing system
performance. If the amplifier is
co nt ribut ing, wh ich sho uld be
less common since GaAsFETs
are hard to crunch, the filter will
have to go up front and that will
degrade the noise figure by the
value of the filter insertion loss.
Such a decrease is strictly rela
tive, however, since you would
probably face the same problem
with any ampl ifier if your local r1
density is enough to bother the
GaAsFET!

The LNG-1 44 is certainly a
good buy at the prce. and there
are several other models of similar
performance thai might be of in
terest. Hamtronics' LNW series
(available in a 120-1SQ.MHz ver
sion) is a small , unpackaged amp
available as a kit lor $19 or wired
for $34. This unit is quite small
and might be a good candidate
for retrofitt ing into an existing
WEFAX converter.

I have some excellent weak-sig
nal sources, yet I was unable to
find a rea l signal peak when the
unit was retuned to 137.5 MHz.
There are combinations of input
and output tuning where the unit
will oscillate (very obvious) , but
they are easily avoided. I suspect
that the ampl ifier is quite broad
banded, and would suggest that
you use it as set at the factory, at
least ini tially.

Second, the unit is not suitable
for mast mounting as it arrives
from the factory. The little metal
case is open at the bottom and will
require a sealing plate when tun
ing is complete. I don 't know how
the plating will stand up to the
weather, but the BNC connec
tions and the de tap will requ ire
weather sealing if they are directly
exposed to the weather. A vent i
lated enclosure to keep the worst
of the weather off the unit is proba
bly a good idea.

Now the promised good stuff!
The unit does deliver good gain,
with a major reduction in the noise
floor compared to the quiet JFET
ci rcuit I have been using. With the
LNG ampl ifier in the line, the per
formance of my wideband scan
ner is now almost equal to the
matched bandwidth receiver with
the JFET amplifier in polar-orbit
service; that is quite acceptable
given the frequency agility of the
scanner. With the LNG ahead of

H-. 2. 01'1 your FeedbKll c.rd

figures below 1 dB, are obvious
candidates. Mo st two-met er
GaAsFET ampl ifiers are quite ex
pensive, so I was pleasantly sur
prised to note the Hamtronics ad
(65- 0 Moul Road , Hi lt on NY
14468; 716-392-9430) in 73 which
featu red several two-meter units
in the $35 to $80 range. I placed a
phone COD order for one of their
LNG-1 44 units ($49) and it arrived
in just a few days.

This particular unit is mounted
in a small plated metal case and
has a c laimed tuning range 01
137-150 MHz, a noise figure of
0.7 dB , and about 18 dB 01 gain.
The units come tuned for two me.
tees (special tuning was not ava il
able) , and the documentation
notes that the amplifier is suitable
for mast mounting and is easy to
retune for other frequencies in the
operating range. The amplifier is
designed to operate from 12-14 V
ee and features internal zener
regu lation that should make the
power-supply regu latiorl relat ively
uncritica1.

First the nit-picking and then on
to the good stuff! The unit is not
easy to retune with equipment
that most folks will have available.

EATHERSAT
Dr. Ralph E. Taggart WBBDOT
602 S. Jefferson
Mason M/48854

EQUIPMENT EVALUATION

This month I want to take a look
at three items of commercial
equipment and hit a few news
tteme. Before look in detail at the
equipment. a lew words are in or
der about the mini-reviews you will
see from time to time in this
column .

Whenever possible . evalua
tions of equipment and software
will be based on actual use, but
they must also be unbiased. It is
qu ite possible to negotiate all
sorts of special prices on gear if
you are going 10 review it in a
column like thi s. Unfortunately,
thai is not the way 10 retain your
Objectivity since you leel obligat
ed to the supplier in direct proper
tion to whatever discount or spe
cial consideration you were able
to obtain.

Whenever you see items cov
ered in this column, they will have
been obta ined in one of two ways.
The first is by direct purchase, just
like any other consumer. I will ob
viously shop for the best discount,
but it will always be a " public"
discount that anyone else could
obtain by shopping at the same
source.

The second approach is a di
rect loan of the gear for a period
of a few weeks . In most cas
es, such equipment is returned
when the evaluation is complete.
If I can' t live without it , I will pur
chase the gear at the standard
rate and let you folks know . All
this may seem a bit elaborate,
but you have a right to know the
conditions that might impact an
evaluation.

GaAsFET Preamp

In my review of receiver options
(November, 1986), I noted the ver-
satil ity of some of the new wide •
frequency range scanners. The
primary difficulty with such receiv-
ers is that they are almost impos- Photo A. GOES Central relay of a NE quadrant from the European
sible 10 modify internally, leaving METEO$AT spacecraft in IR. The original image was displayed on the
you to use the wide bandwidth po- WSH scan converter and printed on the P-50U video printer. The Red
sition (typically 100 kHz or more) Sea is visible in the lower left and the eastern end of the Mediterranean
for FM satelli te reception. is just visible. Some readers have commented that they have trouble

In order to use such receivers interpreting the features of the METEOSAT images carried on the
effect ively with omnid irect ional GOES schedule. This is due to several factors including relatively lower
polar-orbit antennas, some really contrast of METEOSA T IR imagery (the only ones weget!), the smaller
low noise preamphfication is re- geographic area covered by each quad, and the fact that the pictures
qu ired . GaAsFETs, with noise are transmitted upside down!
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mediate between each of these
values. In reality, at least four and
possibly five of th e total of 16
are missing in the P-50U repro
duction!

The only remedy for this difficul
ty is to reduce the dynamic range
of the video output to match the
capabilities of the printer, but this
results in a rather washed-out
image compared with the crisp
tones of the original. One of the
big challenges in design ing a
scan converter like the WSH uni t
is to Obtain good dynamic range
on the output vi deo while still
maintaining solid sync. Having
achieved th at , it hardly makes
sense to throw it away just to
keep the prin ter happy! While the
prints lack the crispness and dy
namic range of a good pho
tograph-one that you print your
salfto optimize con trast-they are
certain ly useful and much easier
toobtain.

An improvement in image quali
ty was obtained with a slig ht ly
roundabout approach. My operat
ing software for the WSH scan
converter contains a COMPLEMENT

function , wh ich permi ts you to
display a negative vers ion of the
image in mem ory. Whe n the
negative printing function of the
P-SOU was used on such a nega
tive display image, the result was
a normal posi tive print but one
with noticeably better grayscale
rendi tion!

Since the printer was a loaner, I
did not open it up to see if the
sampling range or printer output
was adjustable . It is possible that
you could tweak the system for a
closer match to your scan convert
er output.

One extremely curious anom
aly did pop up for which I was un
able to provide an explanation. I
hooked the P-50U up to the out
put of a Wrasse 665 scan con
verter to make some one-on-one
comparison pri nts agai ns t the
WSH scan converter, and I was
astonished to find that the print
er would not lock on the signal,
yielding a print that looked like a
TV picture with a slightly malad-

.- justed hori zontal-hold cont rol .
-..r Nothing I was able to do would

.; lock the picture, despite the fact
that it would lock up on any of the
station monitors.

The curious fact is that this in-
abi lity to lock was a worry I had
had with regard to the WSH scan
converter. That unit uses a slightly
off-standard horizontal and verti
cal sync rate to simplify the FAX
and TV timing circuits . Jt can easi
ly be locked up on any monitor ,
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th at th e to na l resol ution , as
viewed on the monitor, was great
er than that produced by the print
er. The reason quickly became
clear wh en the scan converter
was used to generate a grayscale
from which a print was obtained .
The original graysca le had eight
steps and was repeated twice for
each line (two grayscale cycles
per line).

Each step, from black on the
lett th rough white on the right,
was clearly differentiated on the
monitor but not on the prin tout
(even after all leve ls into the
P·SOU had been opti mized for
best reproduction). Cl ipping or
compression is evident at both
ends of th e grayscale . Step 1
(black) and step 2 appear as a
single broad stripe. Similarly, step
8 (White) and the preceding step
(7) are not resolved, but appear as
a broad white stripe. The P-SOU 's
sampling or best reproduct ion
(I don' t know wh ich) is clearly
centered around the middle of
the dynamic range, missing fine
gradations at the black and white
ends .

The problem is a bit more seri
ous than might at first be as
sumed, since the scan converter
generates a total of 16 grayscale
steps, with additional values inter-

"There is a limit to what can be
accomplished using a dot-matrix

printer and photographs."

Three small front-panel push
buttons control co ntrast (light ,
normal, and dark). There are two
large front-panel pushbultons for
PRINT and COPY. If you have a pic
ture you would like to save, you
simply hi t PRINT and the image
feeds out the front slot. The litera
ture says this takes 15 seconds. I
timed it at 20, but the bottom line is
that it doesn't take long! The copy

switch is used to make additional
prints of the image in the P-50U
memory even if the image on the
display has changed .

Two additional con trols on the
front panel add to the unit's ver
satili ty: a P·FEEO swi tch, which sim
ply feeds the paper, and a PRINT

switch (smaller than th e main
PRINT switch], which can be set for
a positive (normal) or negative
printout. There is also a scan
switch with a normal and a reverse
position that can be used to invert
images.

The P-50U did deliver as prom
ised, yielding prin ts from the out
put of the WSH scan converter
without any fuss or bother. Two
samples of typical prin ts, one of a
METEOSAT frame and another of
aGOES E SE quad (IA) , are repro
duced in Photos A and B.

Close examination of a number
of prints, however, did indicate

Photo B. GOES Central transmission of a SE IR quad from GOES E
Showing much ofSouth America. Display and printing match Ihe previ
ous example. The image was obtained in the early evening, and ground
heating in coastal Chile and Argentina is evident from the darker tones
of these land areas.

hard-copy alternatives were limi t
ed to programming your system
to print the image on a dot-matrix
printer or photographing the
display.

With all due respect to hard
working prog rammers (see next
review), there is a limit to what can
be accomplished using a dot-ma
trix printer and photographs .
Whi le they are of excellent quality,
they also take time to obtain. One
answer is the growing range of
video printers that are becoming
available to service the rap id
growth in video-related fields.

All video printers are essentially
special-purpose FAX machines .
They contain a solid-state memo
ry and grab and sto re a single
frame of video from a camera,
VCA , computer terminal, or , in
our case, a scan converter. Once
stored, the image is controlled by
a bui lt-in microprocessor and
printed using, in most cases, ther
mal paper that is fed from a roll .

Mitsubishi Electric (800 Bier
mann Cou rt, Mt. Prospect IL
60056-2173) has a growing line of
video printers with a variety of ca
pabilities as I discovered in a
pleasant meeting with William Du
laney, Jr., their OE Mflndustrial
Video regional sales manager for
my part of the world . Bi ll was kind
enough to leave one of the P-50U
printers for my evaluation , plus
some literature on more advanced
models.

The P-50U printer has been
around for a few years now, and
you may have seen one at the
Aobot booth in Dayton two years
ago where it was constantly gen
erating prin ts from their 450C and
1200C scan converters . The P
SOU is a fairly compact box about
8.5 inches wide, 4.5 inches high,
and a shade over 14 inches deep.
Prints feed out of a slot in the front
of the machine and operating con
trols are minimal. The resulting
prints are about 4 inches wide and
3.25 inches high . The printer re
produces 16 grayscale shades
and has a horizontal resolut ion of
280 picture elements per line and
a vertical resolution of 234 lines. A
single roll of the white thermal pa
per will print approximately 220
pictures at a cost of a few cents
per prin t. list price for the P-50U
is about $400.

Operationally, the P-50U is ex
tremely easy to use. Interconnec
tion to existing systems is quite
simple . You run a video cable
from your scan converter to the
video inpu t jack with another ca
ble from the video output jack to
the input of your monitor.
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Photo C. The fnfo-Tech M-BOO FAX converter and an Epson FX-B5
printer. Photograph courtesy of Universal Shortwave Radio.

Date 01 March 1987
Spacecraft NOAA-9 NOAA.10
Orbit Number 11406 2337
Eq. Crossing Time (UTe) 000 1.9 0016.02
longitude Asc. Node (De9 . W.) 135.15 70.96
Nodat Period (Min.) 102.0851 101.2766
Frequency (MHZ) 137.62 137.50

These orbital parameters are projected two months in ad
vance due to deadline considerations. Accumulated errors due
to uncompensated orbital decay and other anomalies result in
expectation of errors up to two minutes and poSSibly as many
degrees in terms of the crossing data and possible small
changes in the indicated period. Users requ iring precision track.
ing data shoutd rely on more current sources.

OR display in the grayscale mode
at 120 Ipm and would also be suit
able for WEFAX charts at 240 Ipm.
The FX-85 is not useful for satel
lite work since the best it can ac
complish is side-by-side chart
display at 120 Ipm from WEFAX
chart transmissions, and this re
sults in considerable reduction in
resolution and problems with as
pect ratio.

These constra ints are not very
sign ificant for HF work since
charts are transmitted at 120 Ipm,
wh ile wirephotos, where gray
scale reproduction is desirable,
are usually transmitted at 60 or 90
Ipm. Thus the M-800 linked to an
FX-85 will handle virtually all use
ful HF products. For satellite work ,
you would need a printer with the
capabilitie s of the lQ-BOO for
NOAA, METEOR, and WEFAX
charts, and even that printer could
not hand le WEFAX products in
the grayscale mode.

The M..aoo does a very fine job
on line charts, and resolut ion is
equivalent and contrast superior
to the typical FAX recorder. The
grayscale output is quite reason
able when viewed from a modest
distance . The M-BOO unit I re
ceived worked straighl out of the
box when connected to an RX-80
printer using a standard printer
cable.

Copy was excellent with 120
Ipm HF chart transmissions, and
all the phasing and auto-start
functions worked perfectly. The
charts were of very high qual ity,
and I would Suspect that with
the better printer, fuJi resclutcn
charts via WEFAX would be a
snap. I did check out the start
and phaSing functions on WEFAX
and they worked pe rfectly, al
though the prinler was not suit
able for delivering full resolution
attnat speed.

II you have an interest in HF
FAX, you should definite ly look at
the M-800 as an alternative to an
expensive FAX mach ine . For
satell ite work., you must have the
high-quality printer jf you expect
to get usable copy.

The only real drawback to the
M-800 is the printer noise. II is ac
ceptable for OCcasional use, but if
the printing schedule were heavy,
I would want the printer in another
room ! I should note that line print
ing is quite a bit quieter than
grayscale.

Operating expenses for the sys
tem are quite reasonable, consist
ing primarily of standard printer
paper and a ribbon re-inker (a ne
cessity if you will be doing a lot of
print ing, particularly in the gray-

240Lpm

Line only

120 Lpm

Grllyscalelline
Lineonly

many lines as possible with each
pass of the print head, which is
where the real performance break
occurs.

Relal ively inexpensive print
ers (such as the FX-85) have eigh t
or nine wire print heads, limiting
them to fewer lines per print ing
pass in comparison with high-end
dot-matrix printers (such as the
lQ-BOO) , which have 24 pin
heads . Everything else being
equal, the l Q-800 can handle a
taster format than the FX-8S sim
ply because it prints more lines on
each printing pass.

The type of video is also a fac
tor. The M..aoo can be switched
to handle line (black or white)
or grayscale video. Grayscale
video requires more menrpura.
uon during each pass so ttr at
a given printer can handle a fast
er format with line video than
it can in th e grayscale mode.
These two factors interrelate in
the following way with regard
to the 120- and 240-lpm formats
of greatest interest to satell ite
types:

LQ-800

FX-85

The l D-800 could handle side
by-side NOAA or standard METE.

TaOle 1. TlROS/NOM orbital predict data.

The M-800 was brought to my
attention by Fred Osterman of
Universal Shortwave Radio (1280
Aida Drive, ReynOldSburg OH
43068; 614·866·4267) , one of
the major markel ing outtets for
the M-800. The M-800 will han
dle both AM FAX (weather satel
lite format) or FM (l,500-Hz black
to 2 ,300-Hz Whi te), which is al
most universally used for short
wave FAX broadcasts. The unit
will accept 60-, 90-, 120-, and 240
Ipm FAX Signals, with selection of
several indices of cooperation . It
is powered from a 12-V wall .
mount transformer/supply and
features easy hookup between
the receiver and prin ter. DIP
switches inside the M-800 are set
to match the printer you will be
using . The instructi on manual
concentrates on use with the Ep
son FX-8S and lQ-800 printers,
ahhough supplementary informa_
tion is provided on other compat
ible prinlers as noted by M..aoo
owners.

The printer turns out to be
one of the most critical factors
with regard to the performance
of the M-800. The unit has limit
ed video buffer capacity and must
operate very close to real time. If
it is to be able 10 keep up with
the FAX signals, it must print as

but it will always require slight
readjustment of the vert ical- and
horizontal-hold co ntro ls unless
the monitor or TV sel uses a Pll
sync-recovery circuit . The P-SOU
employs such a circuit because
it does not have any sync-lock
ccntrcis.

As the prints indicate, it had
no trouble locking to the WSH
scan convener output but would
not lock to the FX-665 output,
even though the Wrasse uni t ap
pears to be closer to broadcast
standard, based on the settings
of the monitor hold controls . I
suspected that the P-5OU mighl
be out of adjustment , but a few
prints were run from broadcast
and videotaped signals with no
problems.

Be aware that you may have a
problem prin ting from the output
of a FX-665, but I don't know why.
I want to emphasize again tnat I
have never had a problem lOCking
the output of my 665 to any moni
tor I have used, so you shouldn't
expect any problems with basic
display.

The second generation 01 Mit
subishi printers looks quite excit
ing. The P-60U looks a lot like the
P-SOU and has many of the same
featu res, but with expanded per.
rorrnance specs. The P-60U will
prod uce images with up to 64
grayscale steps with a resolution
of 640 pixels/line and 512 lines! In
addition, it will handle NTSC,
PAL , and SECAM video and RGB
TTL, and it has a parallel port for
computer graphics and t itling!
The P-70U has all of the features
of the 60 but produces an 8-112 " x
11" printout! The expanded dy
namic range of these seconcf.gen
eranon printers may result in a
better match to most scan con.
veners. but even if this is not the
case, they sure beat fiddling with
a camera for routine hard copy .

line-Printer FAX

In reviewing various approach
es to FAX image display in an ear
lier column, I neglected one av
enue that seems to hold the
interest 01 many-the use of a line
printer to produce a picture. Most
of the time this has been handled
by a computer that formats the im
age for print ing, but now a dedi
cated unit is available 10 perform
this function. The unit is the Info
Tech M-800 FAX Co nverter,
Which is designed to take FAX in
put and output lhe image to a dot.
matrix printer. This unit has its
own microprocessor, so you do
not need an accessory computer
to run it.



Tired of all the
traHic on your band?

Discover the wide open
spaces on 220MHz.

IC-37A
Mobile

ICOM220MHz
... ICOM

ICOM has a commitment to 220M Hz.
ICOM has the most complete line of 220M Hz gear to take you away from the traffic on other

bands.
The IC-03AT Handheld reflect s uncornpromfsed top-of-the line quality and performance.

Ult imately deluxe. with 10 fu ll function memories, scanning, 32 built-in subaudtble tones.
three watts output (five watts opt io nal) and an LCD readout . Direct frequency entry via DTMF
keypad and ad justable offsets for non-standard repeaters.

The IC-3AT Handheld is rCOM's 220M Hz version of the world 's most popular and easy-to
use handheld. Provides superb transmit and receive performance. 1.5 watts output and excel
lent audio.

The IC-38A Moblle...ICOM's new co mpact and easy to o perat e mobile especia lly designed
for operator conven ience. It sports a large LCD readout and band/memory step ping from t he
provided IC-HM 12 mt c. Plu s 21 memories, receive coverage from 215-2 30MHz, scann ing and
memory lock-out.

The IC-37A Moblle...ICOM 's sl im-lin e 220M Hz mobile. There's band or memory scan
ning, nine memories, 32 built-in subaud ible tones and an LED readout. Plus a reverse sw itch

for offset checks and an internal speaker. Co mes with the IC·HM23 DTMF
touchtone mic with up/down frequency and memory scan.

Discover the wide o p en spaces on 220M Hz, ICOM will help t ake you to
the exci te ment.

IC-03AT
Handheld ,

ICOM America, Inc., 2380-116Ih Ave NE, Bellevue, WA 98004 Customer Service HOtl~~54-7619
3150 Premier Drive, Suite 126, Irving, TX 75063

ICOM CANADA, A Division of ICOM America, Inc., 3071 -#5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada
All staled spee il ,eatooos are app rox imate and aubject 10 change withou t not ICe or ob lIgatiOn. Ali l COM radios sig nillcantly exceed FCC regulations llmting spurious emissio ns. 220MHz t066

IC-3AT
Handheld
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With receive
GaAs FET Preamplifier

tor superior weak signal
reception with Improved

strong signal
mrermoc rejection,
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EXTENDED ~
. SERVICE ,, ·

AGREEMENTS
" AVAILABLE

".~'. \~ s,

1410G2mAmp lOW" 160 0ut 309 00
1412G,m Amp30W lo-160oul :>69 00
44IOG UO Amp 101'1 ,n-100 001 309 00
441,G 440Amp30W,o-1000UI30900

E SYSTEMS
,-,oF AMPLIFIERS

Your Factory
Authorized Service

Center for Icom,
Yeesu, & Kenwood

fGf oilers e ~ l e nded ser~ice

contrac ts on reese. sewooo.
dnrllwlJI prOGuelS Prices from

$fO-J.'J As l< lor Geld,ls

s ss
16 95
19 90
16 %

et Wind of These
You'll find us in Timonium, Maryland, March 28 & 29

Conle, 'log
Anlenn. oe" 9n
ComQute, Morse
P' Qjlagat,on cn,,1
Super t og
Nel ContlOlle '
O! 100' Kit
MdSl", l r.>g IDIS ' I

PACKET
MF J l UOPa" el
Kanlronlos Pac' el PKT?
Ne" Ka01ronocs KAM
KantroolCS K PC 2~ OO

K, nl,onIC, ?400 TNC "'oo,m
Call to' Mod"ls LIlli ]
and P,iee QuO I", IJt1LJ

!i~~ ~':'::':U~I~~~Waa~:
~ Commodore 6~

Spec,t, I"pe or dISk
Vie JO c.a
2495 24 95

9 go
9 %

16 95
Ig 95
16 95
24 95
28 95

HARDWARE
Mf'J 1 22~ ,, ' I ~ MfJ C- ~IV-?O SOli 8",9~

MFH e" 12?9 1 59 , 9~

K, nt,oolC , lnle, laee ll 21095
Ka nt' ",,;e, UTU Inle110ee 169 95
Kant' "", , ! UTU,XT 17995
New MICfOI r.>g AR T-l Ca ll

SOFTWARE
Kantromcs Hamtext
VIC -20, C'M App le Ala " Coli

Kanlronics Ham son
VIC-Xl Apple AI''', 11- 99 Call
Kantronic s Ham so ltJAmlor
Vlt-20 , C'M Ata n 6995
Kamrceics Amlorsoft
v,e-20 C 64 799,
AQPle 119 90

Microlog Air Di sk
v'c-Xla na C 64 DIS ' 39 g,
C.,tr l~q" '>6 95

.,

Call
Coli

199 9~

31900
99 9~

1 5~ 9"
120 00
199 9"

SONY
?002 SWL R~e,..' ?IO 90
,OIOSWt Re'eiv", 31095
~ 9 10SWLR~e "e, B9,95

PANASONIC S W L CA l L

COBRA CBS/ RADAR DETECTORS

MIDLAND C Bs CAll

WHIST LER ~ADAR O[\[CIO~S

Hard to gel
through on our
800 number?

Call belare 10a,m, ()r alter 5 Ii m _
or e.11 o"e 01 ""r re9ular "umbers
If you ~ay lor rne ~II .nd f)fOOf _

.... '11 creM j'QIir ora., ..."n $ 1

BEARCAT
100n Ib-, Mooel t1oMneiO
800X l1 40-C~ , 800 MH l
14 , I L rs.ee 10-oaoa
I l ,~ L 16-cn wlln , "crall
sun. 10·, h hao d~ela

?I OXW

UNIDEN
R.dAr Deleews
CS A, olo'

EGE VIRGINIA
13646 Jetterson Davis Highwav
Woodbridge, Virginia 22191
In formation , 1703) 643-1063 --'-
Service ueoaument. {703 j 494-8750 1;.- -', _

Store Hours, <....-.- ,.~.
M·Th, 10 am - 6 p m (,I-
F toa.re c- a e m I. '

Sat 10a m- 4pm .\ '.Order Hours, M·F 9 a m -7 p m
Sal 10 a m ·4 p.rn

Dea ler fnqumes Invlled

Te,m$: No ~er5"nJI c~ecl<s accepled
Pnc", do nol mclude sn'Ppm9 UPS
COO fee $J 35 ver ViICl<.ge P" , es . re
' ub/8< 1 10 cnang. "" lilOtJ I nCl rce or
oM g.llOn ProouCl' .re nat sOld lor
ev.IWI,cn Aull>c" , ed reMns . re
subleel Ie. f5 ,. reSIOCl<mg.M
M odl,ng lee ana creart ""II oe 15sul:<1
tor u,e on your nexl vurc~.se WE
sU~IJIIf15 me m.nuliIClurers ' ",arr. n
"e, 10 gef a copy or a ",./laMy ~"{){

ro ~"r,"",e , call cu'f""",r " " ,'". ,
703,64'·1063.M ,I "" II be fum,,~e<1

.1 no COM

Our assoc iate store
Davis & Jackson Road. P,D Box 293
Lacombe, Louisiana 70445
Informa tion & Service: (504) 88 2-5355 ,

EGE NEW ENGLAND
8 Smes Road
Sa'ern New Hampshire 03079
New Hampshire Orders '
mtorr rauon & Service 1&031898-3750

Store Hour ,
MTWSat 10 a m - 4 pm
Th F 12 nocn-cS p m
Sun. Closed .' •• _ ,',' ••

' Olae, ,od "'II orM lt you Sl fo, tM call .• '
: __. , :. Micro2AT

(

* . - New Improved~Mi l1i 2fl.l Himd~el d
Buyer' s Guidel Naw. I ~ _Sla:k

~a ta l og - Send $1 -" .
.. . .. -- '.

For Orders and Quotes Call Toll Free: 800·336·4799
In New England Call 800-237·0047 In Virginia Call 800·572·420'



?9'1IT
15',' IT
17'IIT
13· !IT

CAll

CALL

CAL L
109,9~

CALL
CALL
C~ Ll

199 95
3;9 go

Limi red Qua ntilies

PHlllYSTRAN

CABLE BY SAXTON
R8113 Mil Soet
RG8111 fo,m g, '!, $ h,.IO
B,w"e Rol'lor? ' 18 6 1?1
,-<," ,-895% Sh,e'O

Cabl ewave Harenne

ROTATORS
Ora " o Rol ,IOIS avaoame
All iance HD73
Hy-Ga,n H,m IV
Hy-Ga," r.,I I" ,S ler T' ~

Hy -Ga,n H"o vy-d"Ty 300
Ke "prOKR500 £le.a Tlon Rolalor
¥."pro KR 5400 a,mlh/elf.aT

Sell ·supporting tow e,s :
HSX 40 40-feel WI!1l BdSe 209 9,
HBX4a 48-leel " .In Base 219 9,
HB X56 56·1..,1WITn Sose 349,9,
HO BX4 0 Hlgtle, IOil~ wlTn Ba,e 259 ,9~

HOR X48 Higher 1 0il ~ w,l" B.3se 33995
orner BX, HBX, HDBX rn lfIXIt

Guyed foldo.e, lowe,s:
fK?5,a 58-leel 2~(; 940 00
f K45,454 Ieel 45(; 1296 00

O'~er wes al Slm,lJI savmg,
FoII10,e'5 ,nlO~t:I1 l 'I:Iqhl pa,d

lOll n'9~er wesl 0' Ille Iloc',es

St raight Se ctions:
l OG ST'a'9h l S..,T,oo 39 9~

2~ G Siralghl Sectroo 49 95
45G $Ir",ghl Sectoon 110 9 ,

Complere Towe' P.ckages:
25G 45G

40· Ca ll Can
SO' Call Call
50' Ca ll Coli

EiJ'~ PJcK<lQe "'eludes IUp semon, m,G
,,"ctren, base, roIGf Shell_ qur braael$,
guy Wife, lurnOucJ< les, eQu,iOle, plJleS
guy anc~ors, caDle clamps In,mbles
Asi< oboul ,<uDslilull~ns aM cu,lom
C1e$,gns fawer (Mckage, afe , n,p{)lN1
fre'QnI 1:011"", FOB our ..a,'eMu,e

HY·GAI N TOWERS
HG 37SS 37'Ieel lall CALL
HG5?S S 52-leel lail CALL
HG,4HO ~4-leeTl ~ 19n. r lood CAli
HG 70HD 6O-I "'TI~' g he r load CALL
OfC1ef Hy 'Gilon IQ...ef, Hy,G.on amenna,

aod II~-Ga,n fOlor and rec(!I1If!
Ir(/£! sll'opong ~n oil

•W36 36 leella ' 54g 00
III T' 1 51-1.., IT,," glg 00
l ~354 'i4 leeTlh'g""' lood 15/500
S~'(IOonQ nOi mCluGed 501001'G nllecl

Irn'" ,,,<IO'V ro S"'" voo n'~",1'

c.in
Call
C"II
Call
Ca ll
Co li
Ca ll

CAL L
C~ll

CMl
CALL
CAll
CAll
CAll
CALL
CA LL

21 / .95
?92 95
268 95
82 95

'" ~103 95
I I I 95
12, 9;
195 95

CALL

26; 95
239 95
l65 95
465 %
57995

118 95
108 95
a7 95

~"'11,90
B79,
? I 50
T4 95
Super
17 9~

? I 85
l;%
3695

ANTENNAS &TOWERS

"Unarco-Rohn

C USHCRAFT
A3 3-el em.nl l0- 1' -20m
M 4-.I,m.", 10, 15'20m
R3 10-15-20m V.rTlCiI
2T5WBSSB/F Mzm Boomer
M X-2B 2m Rrn go R,ng. ,
4218XL 2m Boom. ,
10-4C04-.,.men l l0m
15-4CD 4-elem601 T5m
40-2CO 2-, I. m.", 10m
Dther CushcraTI moo.ls ,,.II.Dle

KlM
K T34 ~ 4,element 10-15-20m
K T34X~ 6-f lem""110- 15-20m
2m -I I X 11 ,.I.m,ol 2m
2m·16lB X T6, eleme"12m
432-30L BX aoee 440 MHz
Flbe'glass masl ,.
F,oorgloss masT1"

MOSLEY
Cl-33 3-elemenl Trr band Beam
1~ -33 3,.'.menl 10- I,- 20m
Pro 37 1-.lemeoT10-1,-20rn
Pro 57 10 ,12-15-1/ -20m
Pro 67 10-12- 15-17.ee40m

HUSTl ER
6, BTV 10-80m V.rlle. ' w,l~ 30m
; ,BTV 10-80m Verl "a l
4 BIV 10 40mVeri ioai
06,440 4' 0 MHI Bas" Verl,cal
07- 144 2 -m~1e! sese Vertlc"l
06 , I44B 2m Base Vert,cal
\.I O-l /M O-2 Ma' l'
BM,I Bumpe, MOU"l
MDB ILE~ESON A TO~S Sianda rd
tOa"~ I~me l., 119,
20 meier, 15 JO
30and40mele'S 1/ ,9;
7~ mele" 19 95

HY·GAIN ANTEN NAS
39TS THIDX 7-~," 10-1 5-?Om
393S TH 5DX, ele 10-15-20m
395S E.plo<e r 14 lO -15-20m
l03S 3-"emen! 2-mele' Beam
2085 8-e l,","", 2,meT.r Be, m
214$ 14,. le", enI 1 me,", Beam
BNR6 Beam Balun
V;S 2-m. ler Vert"'"
V4S 440 MHI V.,l lca'

MORE ANTE NNAS
AVANTl HM 151 3G2 m On-glass 32 ,50
LAA SE N LM -1 50 ,18 M,g MoU"T 39 95
BUTl ERN Ul HI6V 10-80m Veri I19 9~

S UT1f~N U l Hf4B2 -"eBeam 189 95
S UT1E~N U T 2 MCV~ 2m 42/5
YOCO M518-"."e 2m Haod"" 'd 15 95

ANTE NN AS FOR OSCAR
Cusncrall 41 6TS Tw,sT ;99~

Cusncrall ~1 4 4 1 01 1O-ele ,330
Cusnc tau Al l4; OT znen /6 9~

Cu,ncrall AOP1 Pac,age 149 95
KIM ?m-14C2 m 14,ele Crroul.r 88 95
K L M43~-18C18 -e le Circ Polar 11 1 19
KlM 2m-22C n -el.C"c 2m 1M OD

TEN-TEe

S T·20T

2m HT

11i1r
F M240 zm. as-wan

III<DI<1

CORSA IR II MDtlel 551

[J SANTEe L

RX·325 Short Wave Receiver

Mobile HF Anten nas
Call tor t en-t ee Prices

,

N EW FT 767GX
Al l Mode transceiver

wilh CAT System

•

FRG 8800
senerar Coverage Receiver
All mcoe 150kHz-30MHI

ASK FOR
QUOTES ON

/ ..... RADIOI
ACCESSORY
·PACKAGES

•

FT 209RH

, _ FT 757GX
,'(,- -':,1_Hf .T~ansceiver with
, .: General Coverage Receiver _. " .-

You 'll find us in Charlotte, North Carolina, March 21 & 22

Y,i tR G 9600
SCanning Receiver""

10, 60-905 MHz FM/AM/S5B
'"_'i ; ' •

NEW FT23in Palmate"
.", 2m/ 440 MHz MinI Handneros ",

) " ,.. . ,
• " . ~ ,' NEW FT 727R, '
' 2m144QMHz Dual BarW, ~ " ,

High-Flying Savings

For Orders and Quotes Call Toll Free: 800·336·4799
In New England Call 800.237·0047 In Virginia Call 800.572·420'

MIRAGE
B23A zm Amplll,e' 2-30 12095
61016 2m Ampllj,ef 10-160 249 9;
Bl OH; 2m Amp ll!'.' 30·1 60 , 19 95
DI010 10-100 Amp lor 430-50 , g<J 95
D I OlO~ UHf Am plN coonec'"rs 299 9,
B, 152m Amp ( In 150 0ut 24995
AI01, 6m Amp 10'". 1500u1 269 95

AMERITRON HF AMPS
AI R1, Ani Tuner ISOOw,it Call
ATR 10Ant Tune, I ~W Call
RCS8 RemOle Coa, Sw'TC ~ Can
~EWAL12001 " WAmp Call
~£W AL80A 1200 watt Amp C, II
Al 84 Hf Amp 160-15 Ca ll

AMP SUPP LY
lA 1000A 160- I,m Amp Coli
l K500I BNT HF Amp no 1'0' C, II
AT 120QA T200 PEP Tuoe, Ca ll
rs sooz c 2 s kW ~1p€ r Stl Call

ThIS IS a parllal Ilsl -
IF YOU DON 'T SEE

WHAT YOU WANT , . .CAll

DAIWA
LA- lOo, R 2mAmp, 2 m 600ul 1259,
LA -2035R 2m Amp Wiltl preAmp 74 g,

YOCO M AMPLIFIERS
2 wallS In , 30 w,lIs OUI 2m Am p 69 90
2 walls m. 60 wailSouT2m Amp 107 95
2 wailS In , 120 "o lTs oul 2m Amp I69 9,
?oomW 10 JO waTi Sout 2m Amp M 95

KENWOOD Tl9n 2kW CAll

ASTRON POWER SUPPLIES
R57A 49 ss RS ?O ~ 104 9,
R512A 69 95 R S 35 ~ 149 95
RS20A 89 95 VS 20~ l t 4 9,
RS35A 133 g, VS35M 11j9 95
RSSOA 189 ,9 , RSSOM 2099,

BEN CHER PA DDLES
Blac'tCnrome 51 95/61 9~

B & W
3/5 6, pos,llon Coo , S".l ch 24 50
3/6 ,- pos,Tlon Coo , SWllOh 24 so
425 1 kW lOW Pass F,lle, 28 50
, 93 3' po"l lon Coo , S,, 'lo~ 2~ 25
595 6-po,, "00 Coo, S"' lch 29 95
AP -tO 5-0aM Apan me"1Antenna 39 95
370-15 ~I I -MM O'POle Anlenna 129,9,

- o lne' anleO nJ5 ,n SlOC k-

DAIWA
C N-520IC~ ~4 0 Meiers ,9 9~/69 95
NS-660A SWRIWal1M.I. , 13495
CN -630 MeTer 12600
C~- n0 8 ?kW H fWaTiM el er 12000
CNW,419 Anl enn. June t 500 W 1/4 9,
~ NW 518 Aolenna June' 2 5 kW 2199,
CN4 10MSWRI " TmTr 3 5- 1~ MHI 64 9~

CS2012-pOSlllonS wllch ? 195
C$40 14'PO,,' IOIlS wllcn 64 95

TELEX H EADPH ONES
PrOCIlr11 3,0 uura I l g ~ 1 se t 58 95
Procom ",O SOi l p~onelm l k. 72,90
Procom 4,0 padd€<J p~"n., 35 50
Procom 400 ~es , ml,e 4995
P,,",om 460 padde~ PM"6' 31 20
$WL- 610 Il ghl n ",~p~ one 8 /5
C'o iO1'9m headphoo. /95
OIhe rs In 51oe l. Please Call

BIG DISCO UNTS

M FJ PRODU CTS
9893 ,VI' ~"Ie ""a Tuner 295 ,95
962 1 s kW TuoN sw,lohlmew 189 95
949C300 waiT llelu, e Tuner 1299,
9~ 10 300, won [ uoe' swctlfme Te' 89 9;
lOl OA ~cl lve ~" 'e Ona 69,9'
l02 B~ ()Ise B " ~ge 48 95
7~2 8 Ou , llu",b le S$BIC W f UI .r 79,95
K e,e rs ~ 407, 422 484 C ~LL

011"" MfJ p,oou ClS In STock C ~ll

AMP HENOlCONN ECTORS
831SPPL?593il ver 1 ?5
B31$P 10SO N'Ckel PL?59 095
816T r I pe ~ RG8 ; ,0
?900S0239- B ~C ?99
3112flNCR(;59 1 35
31? 8N C RG, 8 I ?5
8318~ Rl'Guce' RGS8 0?5
83168 Reduce' RG, g/ mln< 8 0 ?5
83T RUHF pao,' 0.79
SpeclJl~rscouniS on roo-p,oce pUfc~ases

TEST EQUIPMENT
OSCIlloscopes

Doglla l Mulll Meiers
[e1epllon. T.ST fq u,pmeol

fu"' IOO Gene" lo"
No" 10 s loc~ CAL L



Boost Your Contest Power!
11fE NEW LK-SOOZC

This sell-contained, full aSK high frequency linear power amplif ier
is capable of amateur continuous operation at output power levels of
1500 watts. It is manually tunable from 1.8-24 and 35-22 MHz
continuous, The HF tank coil and Centralab bandswitch are
silver-plated
INI'ERNAL POWER SUPPLY

Al l 500 Series amplifiers have a Peter Dahl Hipersil plate
transformer and a separate uarreoteanstormer.The fullwave bridge
rectifier system-unlike other systems that utilize weak vottaqe
doublers-uses computer grade electrolytic capacitors
COMPA11B1LITY GUARANI'EED

Customer feedback in 1986 insisted co system compatibility
Responding to this challenge, a special Plug and Play Harness to
hook your favorite radio to the LKSOQ is offered as an accessory. Of
course, all Amp Supply amplif iers have our famous ATI-6luned input
systems,assuring a perfect 50 ohm load to your transceiver.
AUI'OMATIC LOCK our "NEW"

All the new LK-500ZC Series amplif iers are equipped with the ALO
which stops amplif ier coeratco when it senses an unacceptable SWR,
improper tuning, or oercorrent on the tubes"
1-5PEED FANS

Most manufacturers have had to compromise 00 fan speed, one of
the noisiest and coiecncoabie aspects of amateur radio operation. But.
our 500 Series amplifiers are different; they are the result of our
perfected system of customer communication and engineer response.
'DIE LK~SOOZCwrraour QSK

A version of the 500ZC is available without the Jennings vacuum
antenna changeover relay and a companion sealed relay aSK
system. A super buy at $1199,00'
'DIE LK-SOONI'C NC).TtlNE

Our no-tune amplifier is the same dependable amplifier as the LK
500Ze with the new ALO system and full aSK, and completes our
popular 500 Series. This desirable version allows you to merely switch
to your favorite amateur band and transmit at fu ll power. 'We have
preset internal capacitors and coils for each of the traditional six
amateur bands. The LK-500NTC is also available for special MARS
and commercial channelized frequencies

'DIE GSRV A.NTENNA &~. M.o.oo S,U .f: ,"9.J~O

The G5RV Signal inlecior" antenna is an excellent all band (35-30
MHz} 102 t tdipole, On 1.8 MHz the center and shield of the coax at
the transmitter end may be joined together and the antenna may be
used as a Marcooi with a tuner and a good earth ground, The proper
combination of a 102 ft flat-top and 31 ft of 300 ohm trarmesco line
achieves resonance on all the amateur bands from 80 to 10 meters
with only one antenna There is no loss in traps and coils, The
impedance present al the end of the 300 ohm line is about 50-60
ohms, a good match to the new RG8X mini loam coax
• 2 KIN PEP
• Completely assembled
• Use as horizootal or ''V ' configuration
• Consists of: 102 ft. copper antenna wire, 31 It 300 ohm

«erenseon line, 70 ft. RG-8Xcoax. 2 end insulators. 1 center
insulator, 1 PL-259 and sleeve, connector and the new
transformer coupler.
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SPECIFICATIONS LK-SooZC
Fnquency Range: 160 Meters 18-2.2 MHz, 80 meters 3.5-45
MHz. 40 meters 70-7.5 MHz, 30 meters 10,1 to 1015 MHz, 20 meters
14,0-14 ,9 MHz, 17 meters 18,0-19.2 MHz, 15 meters 21.0-21.5 MHz.
Export models: 12 meters 24,8-24 ,9 MHz, 10 meters 280-29.7 MHz.
IJrhe Power . 100W Nominal for 1500 Watt SSB PEP output. 125W
Nominal for 1500Watt ON output.
RF Output SSB 1,5 KIN PEP continuous. CW 1.2 KIN Average
continuous, RnY. SSlv 1 KIN Average 1.5 KIN PEP,
Plate Volfa&t': RnY/AM/SSlV/CW/SSB 3.2 KV DC
Hannonic SuppftSSion: -50 dB minimum.
Intcrmod.ulation Distortion Products: -33 dB down minimum.
Ciradt~: Class AB~ grounded grid,Type of Emission: SSB, ON,
RnY, AM:SSlV
Duty Cycle: Amateur continuous duly in all rnooes at specified
output.
Output Ciradt: Pi-network (silver plated tubing HF coill.
Power Rcquiremertts: 115/230 VAC, 30/15 amps (230 VAC factory
Wired and reconrnenoen.
Dimensions: 8' H x 14' W x 16' D (including knobs].
UPS Shippable: 59 100,
l\Uranty: Two years 00 amplifier.

LK·SOOz.c Full QSK • ....... .... . .... .. . .•.. $I39S.00
LK-Sooz.c W"lthout QSK ••.. .. .•.•.....••.•.. $1199.00
LK-SooNTC No-Tunc Version $169S.00
Plug Play Harness (Specify your radio) $ 9 .9S
A.T3OOO Matching 3 K 'l\tncr . . . . . . . . . . . . . . . . . . . $ 499.00

Add an automatic SWR lock-out brain to your present amplifier
(any brand). Self contained plug and play
ALO-IA.. 0 •• ••• •••• • ••••• •••••••••• • $ 94050

Trade in amps accepted Reconditioned and guaranteed trade-In
amps available We now have a full line of wire antenna and
accessories,

Ordlr Tad.y.
Por f..leo' d.Jinry. ••nd c..hi <h.c:k . mon.y 11I1VISA J~
ord. r. or ord.r by cred it £.Or<!. P on. l ch""x., ~
.How n d.y. '0d •• r, North C.mlln. ....id.n ' "
.dd 4...... . . 1•• In. Hon... , Mondey.Pn dey 9:00
.,m. · 5;00 p.m. E.S.T.

Shipping and handling $4 on any Amp product.

Call 919-821-5518 Amp
208 Snow Ave., P.O. Box 147
Raleigh, North Caro lina 27602~
919-821-5518 ~
Telex: 980131WOMR _ ... 190

New Product: LK 550 using three 3-500Zs.
Call today. LK 450 using one 3-500Z.



scale mode). The M-BOO would
certainly be the system of choice
for printing an occasional 120·lpm
chart from HF and, with the better
prin ter, could serve the same role
for WEFAX charts.

News

The first item conce rns the de
activation of NOAA-6 now that
NOAA-1 0 is operational. This is
no news to most of you but may
persuade the occasional listen
er to stop looking for this particu
lar bird.

Sov iet METE OR /C O SM O S
watchers should concent rate on
137.30,1 37.40, and 137.85, I am
still looking for a reliable news
teed to keep up-to-date on Soviet
weather satellites , so hang in
there.

The final item this month con
cerns variations in GOES C signal
levels, The problem is that this
spacecraft is now running short of
fuel , result ing in accumulating
plane errors in the orbit and a
slight slippage in strict cecstanon
arygeometry.

The spacec raft now appears
to move in a figure-eight pattern
in the sky on a ze-hcur basis.
Depending o n your antenna
patte rn. the spacecraft may be

moving out of your ma in lobe
at specific times of the day. The
bigger the antenna, the great
er the problem due to the nar
rower pattern of the bigger dish
es . Small dishes, desp ite the
broader main lobe, are not im
mune since they have lower gain
and hence a smaller system gain
margin.

Since the spacecraft end of
the problem will be with us and
probably wi ll get worse , unt il
Central is ult imatel y replaced .
we have only two alternat ives.
The simple approach is to de
cide what l ime of day we want
op timum reception and simply
readjust the antenna for solid
reception at that time. The sec
ond and most complex alternative
is to install motorized adjustment
for both elevation and azimuth (a
relatively small range of adjust
ment will do) and then repeak the
antenna when the signal starts to
fall off .

Note

References to WSH refer to the
third edition of the Weather Satel
lite Handbook , avai lable directly
from yours truly for $12.50 plus
$ 1 postage in the U.S. and $2
elsewhere.•

WGEwayne Green Enterprises, Inc.

EDITOR
OF 73AMATEURRADIO

If you 're looking for " Greener " p astur es , 73 Amateur
Radio is looking f or an experience d editor who has a

st rong background in am at eur radio.

The qualified applicant must have an enlightened

m ind fill ed with creative id eas and be able t o shape t he
ed itoria l f o cus of t he m agazine, Up-to-date kn ow led g e

o f ham t echnolog y is an absolute n ecess ity.

If you understan d the marketplac e and can report on

it w it hout ed ito r ial bi as ; if you wri te clea rly and concise

Iy , sharing our abso lute reverenc e fo r deadlines, t his
c ould b e th e o pportun ity you' re looking f or.

73 is located 90 minutes from Boston in the beautiful

M onadnock region of southern New Hampshire and

offers a comp et it ive sa la ry and an excellent benefits

package.

Send your resume to:
Stu Norwood, Associate Publisher

73 Amateur Radio, WGE Cent er
Peterborou gh , NH 034 58 .

*
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• • 0 at last 0 ••

your shack organized!
A beautiful piece of furniture _ your XYL will love it!

Radio .,quipment
nol lncluded

$184.50 $oF RADIO DESK
Deluxe - Ready to Assemble
Oesigrled with angled rear shelf for your
viewing comfort and ease of operat ion.

FINISHES: watnut Of Teak Slain. sq
Floor Sp.ac.: 39" Wide by 30" Deep

Add,l lonal lnlorma lion on Requesl .

Checks, Money Orde,•. BankAmeficard
and Master Charge Accepted

Al SOAvai lab le F,O,B, Cui ...." City, (In CaliT. Add 6% Sales Tax,)
Floo r Space: 51'" W'de by 30' __ OEALER INOlllAIES INVITE D_ .

$199.50 S·rAmMC'U, AMhOhfYKfU
4384 l'i.EYSTONE AVEN UE· CULV ER CITY, CALIF. 90230 - PHON E (213) 837·4870

OSCAR MODE-J FILTERS

-----------~-----*

PREVENT DESENSE O,F

Z
YOUR DOWN-LINK RECEIVER

I- -H MMtl / PSt 70 cm r=-------.,
2M Tx 200-7 4 32 ~ preAmpI--<L-'-------'

MMf200-7 $49.95 PSf43 2 $89.95
(usually sufficient) (for extra protection)
I.L. @ 145 0.5dB I.L. @ 435 0.1 dB
Loss @ 435 40 dB min Loss @ 145 70 dB typ

Send 66 c (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

m
e SPECTRUM INTERNATIONAL INC. (617) 26 3·2 14 5

P.O. Box 10845, c::.~~cord , MA 01 742, USA I~ I ==
SPECIAL
SALE!

NeW lOT KENWOOD
TH21AT, 31AT, 41Al'

a FAST CHARGER

• Cbllrgrs in 15 minulrs • IIv-t4vdc Inpul
• Automalic Vollage tul-off • No mrmory
• Ballery doesa'r beat-up • Provrn in daily use
• Modlncalion to cba rgr PBIt"

on rrqursl III no rXlra cbal'ir

Oplional AC adapter with DC Ilnd mobile cords
Ilvallllblr~ 59.95

Call and talk with

Ch ROt Paul WlWWIG orarge- I e lh. -s-. WA4DRV

P.O . Box 17015, Plantation, FL 33318
305-476·8580 ... 46

Save $IS.00 wben ordrring Now $49.95
cblU'lrr witb IlCCeSSOries kit.

~, + $3.00 shipplnll llnd bllndlinll
'~ '33 FL res. add 5'7, sa\r$ In

Features:

" When You Buy, Say 73"
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EVERYTHING IN HF WIRE ANTENNAS: FROM DIPOLES TD SUPERLOOPS

STERLING IL
MAR lS

The Sterling·Rock Falls ARS will
hold its 27th annual hamfest at Ihe
Sterling High School Fieldhouse, 1608
4th Avenue. Doors will open at 7:30
a.m. Tickets $3 in advance, $4 at the
door. Commercial tables and tables re
quir ing electric ity $5, others $3 , Talk-in
on 146,25/.85. For more information,
tables, or tickets, contact Sue Peters.
PO Box 521, Sterling IL 61081 : {815}
625-9262.

MIOLAND TX
MAR 14-15

The Midland ARC will hold its annual
SI. Patrick's Swapfest on March 14,
from 10 a.m. to 5 p.rn.. and March 15,
from 8 a.m. to 2:30 p.m.. at the Midland
County Exhibit Building, located east
of Midland on the north side of High
way 80. Pre-registration is $5, $6 at the
door. Tables are $6 each. VE tests for
all categories given . For further infor
mat ion and reservations, please write
to Midland ARC, PO Box 4401 , Mid ·
land TX 79704 ,

HUDSONNH
MAR14

The Interstate Repeater Society of
Derry, New Hampshire, will hold its an
nuaillea market on March 14, from 8
a.m. to 4 p.rn., in Hudson NH at the
Lions Club Hall, Lions Avenue. Admis
sion is $1 and tables are $8 each . Talk
in on 146.85.Call icrtable reservat ions
at (603)-623-0628 or (603)-883-9441,or
write to IRS, PO Box 693, Derry NH
03038.

PUTNAM CT
MAR 15

The Eastern Connecticut Amateur
Association will ho-ld its 13th annual
flea market on March 15 at the Elks
Hall on Edmund Street, Putnam ,
Connecticut, just 011 Exit 96 of In
terstate 395. Admission is $2, tables
$7 each. Talk-In on 147.225/.825
and 146,52. For further information,
contact either Don Amirault K1APE_
66 Labonte Road, RR 1 Box 310,
Thompson CT 062n; (203}-923-2727
or Dick Spahl K1SYI , Lake Parkway,
Webster MA 01570; (617)-943-4420
after7p.m.

FAIRBANKS ICE FESTIVAL
MAR 13- 22

The operators in and around the 10-
cal area of Fairbanks, Alaska, in coop
eration with the Arctic ARC and North
Star Borough, will be running special
event stations for the Fairbanks Ice
Festival (March 13-22) and the Yukon
Quest Sled Dog Race , which starts at
the end of February. Look for stations
on 10-160, most modes. Special aSLs
will be available via the station worked.
Ail cards will go via the bureau unless
an SASE or SAE and return postage
are supplied.

2400 UTC . For a certificate. send a
large SASE and aSL to WR5B. Bte. 2,
Box 121·A, Sweetwater TX 79556.

The Morgan County Repealer Asso
ciation will sponsor the Indiana Ham
fest on March 8, beginning at 8 a.rn., at
the Indiana State Fairgrounds' Pavil
ion Building in Indianapolis, Indiana,
Admission is $5 at the door. 8-foot flea
market tables (including space) $8
each. No space will be sold without
table. Advance reservat ions suggest·
ed. Talk-in on 145,25. For table reser
vations or information, send an SASE
before February 25 to Aileen Scales
KC9YA, 3142 Market Place, Blooming
ton IN 47401; (812}-339-4446.

VALHALLA NY
MARS

WECAFEST '87 , the Western Emer
gency Communications Association's
third annual hamfest and electronics
fair , will be held on March 8, from 9
a.m. to 3 p.m.. at Westchester Com
munity College in Valhalla, New York.
AdmisSion is $3 for adults, with
young people under 16 admitted free,
FCC license exams given. Talk-in on
147.66/.06, 146.52, 222 .80/224,40,
and 442.475/447.475. Dealer inqui
ries should be addressed to WECA
FEST '87, PO Box 348, Millwood NY
10546.

MADISON NJ
MAR1 3

The Splltrock AAA wiil sponsor its
second annual Evening Han-test on
March 13 at Drew Un iversity Center,
Room 107, Ate. 24 , Madison , New
Jersey. Doors open et 7 p.m. Admis
sion for buyers, $2. Tables available in
several sizes from $2 to $8 per table.
Talk-in wi ll be on 146.985 outside
Madison area or on 146.58 in Madison
area. For further information, write to
SARA, PO Box 3, Whippany NJ 07981,
or call Steve Halliburton WA2SOC at
(201)-36&-9642.

INDIANAPOLIS IN
MAR S

RATTLESNAKE ROUNDUP
MAR 13-1 5

Nolan County ARC 01 Sweetwater,
Texas, will operate a special-event eta
non during the World'S Largest Rat·
uesoeee Roundup on March 13-15.
Operation will be on the 20- and eo-me
ter Genera! phone bands from 1500-

ST. LOUIS MO
MAR 13

The .reuereon Barracks ARC will
hold its 27th annual Amateur Radio
Auction on March 13, beginning at 7:30
p.m., at the Concordia Turners Hall,
6432 Gravois, in south St. Louis City.
Missouri. Talk-in on .52, 146.94, or
145,21.

tucky. The swapfest will start at 8 a.m.
Central time and will continue untttev
eryone goes home, Admission is $3
per person. Extra tables are available
at $3 each. FCC VE tests will begin at
10 a.m.c-wajc-tns only, Talk-in on
146.34/.94 and 144,59/145 .19. For ao
ditional in formation, write to N4HCO,
Rte. 9, Box 112B, Glasgow KY 42141.

MORRISTOWN TN
MAR7

The Lakeway ARC will sponsor its
annual Swapfest on March 7 at the Tal
ly Ward Recreation Center in Morris
town, Tennessee. Vendor setup at 7
a.m. FCC VE exams will be given. Talk
in on .631.03, For more information,
contact Dennis Livesay KB4LSX, 3214
Horner Drive , Morristown TN 37814.
Please send an SASE.

CAVE CITY KY
MAR 7

The annual Glasgow Swapfest will
be held on March 7 at the Cave City
Convention Center, in Cave City, Ken-

annual Winter Hamfest on March 1,
from 8 a.m. 10 3 p.m., at the State Ar·
mory in Newburgh, New York, The ar
mory is off the intersection of Inter
states 84 and 87 . General admission
$3. Space for your table $4. Table pro
vided for $5 with advance reservat ion.
Talk-In on 146.37/,97 and 146.52. For
reservations and information, contact
Stan Disbrow WA2KQY, cia Mt. aea
con ARC, PO Box 841, Wappingers
Falls NY 12590; (91 4)·876-1659,

The Milwaukee School 01 Engineer
ing ARC W9H HX will hold its annual
hamtest on March 7_from 8 a.m. to 2
p.m., at 1121 N. Milwaukee Street.
downtown Milwaukee, Wisconsin .
Tickets are $2 and e-rect tables are $3.
Talk-in on 146.19/146,79 and 146.52.
For information, tickets, or tables, send
SASE to W9HHXFEST, PO Box 644,
Room C-6, Milwaukee WI 53201-0644.

MILWAUKEE WI
MAR7

FORT MYERS FL
MAR 7

The City of Palms annual hamtest
will be held at the Moose Hall on Park
meadow Drive on March 7from 9 a.m.
to 4 p.m. Talk-in on .281.88. For more
information, contact Harry Arnold
K9ALX, 5414 Brandy Circle, SW" Fort
Myers FL 33907 ; (813}-482-3113.

SEND SASEFOR FREE CA rALOG FROM JIM W4 rHU
(804) 484-<)J 40 80 X 6159 PORrSMOUTH. VA 23 703

PECIAL EVENTS
PLAI NWELL Ml

MAR l
The tst annual state Technicallnsti·

lute Hern last will be held on March 1,
from 8 a.m. to 4 p.m., at the school
grounds at 33 Alber Drive, Plainwell,
Michigan (located 15 miles northeast
of Plainwell on Pine Lake). Admission
is $2. Single tables $3 . VEe examina
tions given. Talk-in on 146.48. For In
lormation and table reservations, write
to Robert Mousseau KA8WM, State
Technical Institute. 33 Alber Drive,
Plainwell MI49080. or call the school at
(616}-664·4461.

WINCHESTER IN
MAR1

The Randolph ARA will sponsor the
Randolph Amateur Radio Hamfest on
March 1, from 8 a.m. to 3 p.m.. at the
Winchester National Guard Armory.
Admission is $3 in advance, $4 at Ihe
door. Children 12 and under tree with
adult 3' )( S' table space $5 (tables
limited); space only, $3. Electronics
and amateur radio exams, Talk-in on
,901.30 and 224.901223,30. For more
information, contact RARA , clo Ked
rick Robbins W9QUH, RIe. 1, Box 389,
Parker City IN 47368; (317)-468-6568,
or Jake Lite W9VJX, 407 High Streel,
Winchester IN 47394; (317)-584-9361.

CHICOPEE MA
MARl

The annual MTARA flea market wil l
be held on March 1, from 10 a.m. until 3
p.m., at the K of C Elder Council 69
Hall, Granby Road, Chicopee, Massa
cnuseus. General admission is $2,
spouse and kids free. Tables are $10 at
the door, $8 in advance. Tailgating, $5.
Walk·in amateur license exams given
at 10:30 a.m. Talk-in on 146.341146.94
and .52. For more information, write to
MTAAA, Box 3494, Springfield MA
01101, or call Bob WB1EQS al (413)
532-4891 (days) or Mickey N1CDR at
(413)-562-1027 (evenings).

NEWBURGH NY
MARl

The Mt. Beacon ARC wilt hold its first

........._
,WO <H_ S,S.............,....... ,.._.._...---......

SEE WHAT WE'RE DOING WITH
ANTENNAS & BALUNSI

SUPERLOOP
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ISASTRON
IItt:, CORPORATION

9 Autry
Irvine, CA 92718
(7 14) 458-72n

CaflOdion Distributor
Eastcom Industries, Ltd .
430 Signet Dr.
Weston, Ontario, Canada M9l2T6
(416)743-7801

PERFORMANClO SP£CIACATIONS
• INPUTVOlTAGE: 105 - 125 VAC
• OUTPUTVOLTAGE- 13.8 VDC ~ 0.05 votrs

(tnternaly Adjustable: 11-15 VDC)
• RIPPLE: Less than 5mv peak 10 peak (ful load

& lOw line)

INSI DE VIEW - R5-12A

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

RS IIId VS SERIES
SPECIAL FEATURES
• SOliD STATE ElECTFl>N ICAllY REGULATED
• FOlD-BACK CURRENT LIMITING Protects Power Suppty

from emlSSMI a.mnt & contiIuous stIor'ted output.
• CRIJNBAA OVER VOlTAGE PROTECTION on <II MOdelS

except RS...A.
• MAINTAIN REGULATION & l(MI RIPPlE at DIll line
",",V_

• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWERCORD
• ONE VEARWARRANTY. MADE IN U.S.A.



WEST HARTFORD CT
MAR 15

The InSIJrance City Repeater Club
win hold Its annual ComputerfAmateur
RadIO Flea Markel on March 15, Irom 9
a.m. to 2 p.m.. at the American School
lor the Deaf in West Hartford. connect
icut Admission is $2, tables $10, Talk
in on 146.88 and 147.15. Contact
Chuck Motes K1DFS. 22 Woodside
Lane . Plainville CT 06062.

CHICAGO SEMINARS
MAR 15-16

The Chicago ARC wilt hold a contin
UOIJS seminar enlltled " lntrod UC11Ort to
Amateur RadiO" on March 15, lrom 12
noon till 5 p.m.. al the North Park Vii·
lage, Community Room, 5801 N. Pu
laski Road. Chicago. Live operation of
transmitting and 'receiving equipment
will be demonstrated . ARRL film " The
World 01 Amateur Radio" will be
shown. The amateur radio " Novice
Class" license seminar will be held on
March 16 at 7:30 p.m. at the same ad
dress in the "J" tK!ildlflg. For more
information, call (3 12.-545-3622.

MARSHALLMI
MAR 21

The Southern Michigan AAS and the
Marshall High School Photo Electron
ics Club will sponsor the 26th annual
Michigan Crossroads Hamtest on
March 21 . from 8 e.m. to 3 p.m., at
Marshall High School. Directions: 1-69
to 1--94, then east to E_itl10 (olcl U.S.

27) . then south and east to school.
reeeu $2 in advance (SASE) or $3 at
the door. Table reservatlOrtS SOC per
loot (m in imum of four teen Send
SASE to SMARS. PO Bo_ 934. Battle
Creek MI 49016, or call Wes Chaney
N8BOM at (616'-979-3433 . Talk-in on
146.67, 146.52, or 223.94. Exams
given at 9:30 a m.; send Form 610.
SASE. and $4,25 (payable to AARU
VEC) to license Exem, PO Bo_ 2,
Pleasant Lake MI49272.

FOAT WALTON BEACH FL
MAR21 _22

The Playground ARC will sponsor its
17th annual North Florida Ha ml
Swapfeston March 21, 110m 8 a.m. to 4
p.m., and March 22. from 8 a.m. to 3
p.m., at Ihe Shrine Fairgrounds on
Lewis Turner BlVd. in north Fort Walton
Beach , FCC exams Satu rday only.
Talk-in on 146. 19/. 79 and .52 . For
more informatiOn. write to PARC Ham!
Sweetest . PO Box 873. Fort Walton
Beach FL 32549.

TRENTON NJ
MAR22

The Delaware Valley RA win sponsor
HAMCOMP '87, its 15th annual nee
market 01amateur radio and computer
equipment on March 22, Irom 8 a.m. to
2 p.m.. at the New Jersey National
Guard 1121h Field Artillery Armory. Eg
gerts Crossing Road, Lawrence Town
sh ip. appro_imately two miles north 01
the 1--95. Rte . 206 inlerchange, Admis-

sion is $3 in advance, $4 at the door.
Indoor selling sceces are $10 (wall
space) or $7; ootdoor spaces are $6.
No latlles provided. Talk-in on 146.071
.67. For more inlormatiOn and space
reservations. write to HAMCOM P '87,
c/o KB2ZV , Bo x 441B, RD. .." Stock
ton NJ 08559 (SASE please).

MAUMEE OH
MAR22

The Taledo Mobile Radio Associa
lion, Inc. will hold its 32nd annual Harn
lest and Computer ShoW on March 22,
'rom 8 a.m. to 5 p.m., at the Lucas
County Aecreation Center. Key Street ,
Maumee, Ohio. Tickets cost $2.50 in
advance or $3 at the door. Tables are
available, For tickets and table mtor
maucn. crease send an SASE to TM·
AA, Inc., Aobert Hanna K8AOK. 2154
Circular, Toledo OH 43614,

JEFFERSON WI
MAR 22

The Tri-County ARC (W9MOB) wiH
hold Its annual hamlest on March 22,
Ir()ffi 8 e.m. 10 3 p.m., at the Jefferson
County F8Irgrounds. Jefferson. Wis
consin. TICkets are $2.50 in advance.
53 at the door . Tables are $3 in ad
vance, $4 at the door. Amateur exams
given by the Mitwaukee Volun teer
Core Group. Talk·in on 144 89/1 45.49
or 146.52. For more information, tick.
ets. or tables, send an SASE to Bob
Barker K9RIJ, 724 Burdick, Millon WI
53563

MADISON OH
MAR22

The 9th annual Lake County AAA
Hamlest will be hekl on March 22,from
8 e.m. to 4 p.m ., at Madison High
School, Burns Road at Middle Ridge
Road, Madison , Ohio. Admission is $4
at the gate, $3 in advance (send SASE
before March 9). Tables: 6-toot. $5; 8·
foot, $6.50. E_ams given, wan-ms lkn
nee (send Form 610, l icense, an d
Check lor $4 ,35 made 001 to ARRU
VEC by March 15). Talk-in on 147.811
.2 1. For further details. call (216~
9784 in Cteveland or write to Lake
County Hamlest Commlnee, 7803 Sky.
~neview Drive. Menlor OH 44060.

CHERRY BLOSSOM FESTIVAL
MAR28

Th e Ma co n AR C will ope rat e
W4BKM rrom 1500 UTC untit 2 100
UTC on March za roccmmemcrare the
Cherry Blossom Fest ival. OperatiOn
will be phone 14.237 and CW 7.137.
For a Cherry Blossom Certificate. send
a large SASE 10 Macon ARC, PO Bo_
4$62, Macon GA 31208-4862.

EGG HAABOA CfTY NJ
MAA28

Shore Points ARC invites everyone
to Springiest '87 on March 28. Irom 9
a.m. to 2 p.m., at the Atlantic County
4·H Center. gte. 50, Egg Harbor City,
New Jersey (appro_imately 15 miles
west of Atlantic City). Tailgating avail·
able, weather permilling. Umiled ac in

•

MODEL
so-,"".......
....10....:1

//// ..- .

AUTO-KALL " -'0

50995 "''' 00
'-""'"

111 V-.; _.., ......_ ......
Motron Electronics

695 W 21 st Avenue
Eugllfle. OR 91405

503.687-2118 ... 121

SVNTHEStZED
SIGNAL GENERATOR

MADE IN
USA

19&-23 J.....iea AWl., I'lOl11', N Y 1U 23
~: {7181 ol68-2120 Mon.-Thl"q.

VANGUARD LABS

•~ 100 MHz to 199.999 MHz in 1 kHz steps with
ltoumbw..... 1(lial • AccurkY . , _ 1 part per 10 m il
lion al all tTequencles • Intemal FM ldiu51~ from
0 10 100 kHz al • 1 kHZ f ate ' b lsm.a' FM input ec
cepts tones or voice ' SIlU~.nd l'IOise al lllast 60 de
below urrlet • Output adjustallie trom ~500 mV at
50Ohms - Oper"lls On 12 Vde 0 Yo Amp ' Avaitable
lor Im m e<!lal S del ivery ' $429.95 dsllvsred • Add·on
leee.SOIles . .. . II.ble to Uland heq range. add (nIl,
nlte 'esolutlon, AM . and a prec iSion 120 dB alienus·
lor ' CAli Of wrlle for (\&tllil ' Phone In you. orde."
fu t COO IIhlpmenl.

r ULL .....h WAVE • '" !H__
_ ... H I-O T.... S .....__ iIILL . ... _ ... . <>-
- __ HI STREI'oIGTH rlBE IlGL" SS TU_NG
OVEIl - A L L NO W O-.T. cu..P T TII APS • N O U N.
SIGH TL r CL" MPS _ -11 • •• I • .
T.... __ . ... __ 11 _._
r Ofl APAIlTM(NTS . MOIlIU: HOM(II. CONOOS _ ,
....... . _- _ ._ . ... __• • M.NO ·
ATOfl......._-p.,..~-__,_ ,.Uo._
_ .... • • 'IA" A" E.... I
COM PU; Tl:LV PilE T UNED . NO Ao.oU STM E NTS NEED'
EO EVE,.. NO TUNE" NH OEO fOil M OST T"ANS'
CEIV[ Il$1 Uo•• flGOO .._ .. ... _" , 2 0 0 0 W ..,
PEP, _ _ .., s P " ( PA IO IN US A. A.........
... 10 __ _ 0< W EATHERPR O Ofl
"" •.· " V T eO·'0_ 5 e _ a5'1I' $ 1'i'nl15""0,. AVT.O_lO_ . a....,-- 16'V- $ 13 'i ,9 5
""0,. A VT 2 0-10- 3 B.... _ n'.· $ Iog 95
No · A VT SO. l0W _ Sa-_ u · $~T9 , 9 S

N. · " V T . O_IO w · T a.. . '5'9· $ 19 9 ,9 5
SE"" O rUL L PilI<;(: rOIl PP OEL 'N US" l~. ..
. 1"1 .00 _ e-.. ,.. __

V'S A , S TEil C"RO .. AMEll· [ I P 1-30e.
2 3$-&333 g ·lIPM w 2.3

~
_ . A _ co..o._ '.. , 10 ...
_ ._ r......

wE S TEIlN [U:CTRONlCS
- 0_ lIlT t<._. N. _T

GIVE YOUR EARS A BREAK!
(And the XYL's toot)

The AUTO-KAl L. A~ · 1 0 . is a OTMF selective calling LMIlt It comects to the
extemat speaker lack on your VHF/UHF FM transceiver. scanner. etc YOlt

speaker remaIns Sllenl until someone se-es yOLf personal J-digil Touch-Tone'
code. That means you(and the XVL!) don 't haveto listen toal!thecha tter eutte
lime, But il someone wants10 reachyou lhey can Great fOf fami lieswith two or
more hams. acfivation 01 emer~y oets. etc.

FEATURES
• CMlPefely assentlled and fN<!y 10 use
• Easy setlll''ll (1)'0\1' per$MII cocllI in seconds WIlli small rotary switthes. No

iu'r1*s to solder
• Sj)eaht mets automaticaUy 10 sllent-staldly anclleaves red LEO on 10 let

you know illlmeOIle called II you ...... aWily!rom!tle IiQ
• 8·15 VDC. CMOS cKUitry provides lor low wrent operatlOl'l r
* Boilt ·in SflNkllf External SflNiI. jade also provided
* Measures only 1'A _ 3 x 5.... inches • Decodes all 16 digits. I' I

· 1....",. ' ..... II ..... '• • III ~, & ,

ALL BAND TRAP
VERTICAL ANTENNAS!

West Coast :
Call Ray Lukas
805-497-2397

--
••

PICK UP THOSE WEAl';
SIGNAlS' FULLY
ENCl OSEO PA·19E HAS
S·2OO MHZ RANGE,
POWER SUPPLY OPTiON
AT NO CHARGE WITH
TH IS PREAMPliFIER

ONl VS24.95 Prepaid
wm-rt ca.. . . . 59.95

POCKET SIZED"
1-500 MHZ
FREOUENCY COUNTER
BUilT. TESTED, AND
READY·TO·GO I

ONLY $49,95 Prepaid

d iVision 0 1 NCI
10073 North Maryann
Northville. MI 48167

•

•

DIGITREX ELECTRONICS

.0

-""
SpecIfy type <>f radiO when O'd''''<>g p'e'empl~",rs

PA-2OE: PRE·AMP
FUllV ENClOSEO
WITH A DC·lOCO MHZ
RANGE AND P<:mER
SUPPI.Y OPTION

ONLY 534.95 Prepaid
WllhOl.l'l e... . . . '19.95

HAND HELD"
1·1300 MHZ
FREQUENCY COUNTER
IlNC INPUT CONNECTOR

ONLY S79.95 Prepaid

"-'- -e-"' .... _
_ 0-_ ~ . coo 1'HON£ fJ ':IJ -.TJIJ IIfOW'
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NL eooeccoc
u-n. a:1DL-LlAllBOII
'"""','" Com""'d1<;crho<l PL<ooouct.~. 1932
M ,-ou' """",,,lOt> """t,,,,, CO"
10CQnaI"_ a."",. P.o. '900'
(2f5) 7U·55af

Moon VSi 500A ANTENNA COUPLER
The Barker & Wi lliamson VS1500A antenna
coupler is designed to matc h v irtuol!y any
receiver, t ra nsm itte r or ncnsceser in the 160
to 10 meter ra nge (1,8 to 30 MHz) \.\lith up to
1500 watts RF power 10almost any antenna,
Including dipoles, inverted vees, vertica ls.
mobile whips, beams. random wiref and
others. led by ccox c a b le, balanced lines Of
a single w ire A 1:4 balun is buitl in for
conneclion to balanced lines,
FEATURES INCLUDE:

• Series ocroner capacitor connection
lor greater harmonic attenuation.

• In-circuit wattmeter for conti nuous
rronrtoono.

• Vernier tuning for easy adjustment.

Pront pcner switching cncws rapid selection
of antennas, or 10 an e)(!ernai dummy load.
or perrnlts bYIXISSin9 the tuner.

o;mension (Approx.): 11" wide x 13" deep
x6" high

Weight: 6'h lbs.

Price $499,00 FOB Fac tory.Ful!ywarranted
for one year '" 53

MODEL PT2500A LINEAR AMPLifiER

TheBorker& Williamson PT25OOA Lineor Arnpl~
tier iso completely ses-contcireo robe-teo
unit designed for cont inuous S$B, ON, RTT'(.
AM or AN operat ion. In tend ed fO( ccveroue
.or ou amateur bonds between 1,8 MHz and
21 MHz. It can be reodity modrtied tor ee
ooeoces outsce the amateur bonds lor
come-erector m ilitary application,Twofype
3--500z gloss envelope Irlodes provide reliability
and repro turn- o n time.

FEATURt:S INCLUDE:
• Full 1500 watt output
• Pl-networl< input for maximum drrve
• Pfessurized plenum COOling system
• DC antenna relay for hum-free operation
• Illum ina ted SWR and power meters
• Vernier tuning tcx occurate settings
• PH outp ut for greater harmonic

attenuation

Ruggedly constructed of proven design. this
amplifier renects the manufacturer's critical
attentiOn 10 cetcus- such as the silver·plaled
lonk co il for m a xim um efficiency. Cathode
zeree fuse and internal/externat cooling ore
omong the protective ond screw devices
employed Input and output impedances
are 50 ohms,

Dim ensions: 17" wide x 19" deep ~ 8"' 'h hig h
Weight: 80 lo s ( ship ped in 3 cartons 10 moot

UPS requi rements)

Price: $2175.00 FOB tcctorv. Price
includes one year limited warranty.

Cail or Wlite fa ctory lor complete speci
fications,

$28.00
30.00

$28.00
30.00

caueocxs
$53.00

58.00

Tel:

RADIOAMATEURIIb kca DO INC , ... 31

~
Dept . B
925 Sherwood o-; Box 247
Lake Bluff, IL 60044 , USA

(312) 234,,(;600~~

n Nortf Amertcan caueoox
Incl. shipping w tt h tn USA
Incl . shipping to foreign countries

D International ceuecc«
incl . shiPping within USA
incl. shiPping to f o reign countries

[] Both N .A . & Internat io nal
Incl. shipping withi n USA
incl . shiPping to fore ign countries

The 'Flying Horse"

sets the standards

ill in oiS residents Please add 61f2% tax .
All payments must be in U.S. funds.

* * * ****** * * *

D Call book Supplement, published June i st
mer. shipping within USA $13.00
Incl. shipping to foreig n countries 14.00

T he 1'181 Call bOOk Supptement Is a new td ea
in ceuecc« updates; It usts the activity In
both the North American and tntemat tonat
ceueooks. Published June I, 19 81, this
gupptement wilt tnctude all the new tlcenses,
address changes, and call sign changes for
t he precedin9 6 months.

Publication date for the 1'181 caneocks ts
December I , 1'186. See your dealer or order
now directly from t he publisher.

SPECIAL OFFER

1987
CALLBOOKS

Continuing a 66 yea r t rad ition , there are
three new caueooks for 1987.

The North American caubook lists the calls,
names, and address tn tormatton for licensed
amateurs In all count ries from Can ada to
Panama inctuding Greenland, Bermuda , and
the ~rlbbean istands ptus HawaII and the
U .S. possesstons.

The tn te matronat c enec c « tlsts the
amateurs In countries outside North
Amertca. Coverage tncreoes South America,
Euro pe, Africa, Asia, and the PacIfic area.

FERTIK's
ALL NEW!
"". .. OM' <>I..... """ To! """" ' '"' . ",~.",~J~~~::~-I................._ -
"." .... ..- ....._.NC _........ .... _ _ "',."... .,, '..... ""......,,'" ""I'
....,,__..-H -~ ,<>l,

__ ,...,........ 11" . '/$".•UO£ POl T' ''"', :>'$'
..... _ .._ :l/ .... ...'" " ,". ,"",'...
IIOCI<'• •W 2<' , ... 1 • '" .- .... :lI$1, ,rol", LA""" ..,.. " '" 330.

'M>,_ ""
_ _ "" '" .. 250, '0"'
... . 0. , .... '.1>, " lO, "", t.,. :lI$:l, " ' . , ,,. ., "'. , '..
.waoo_ ' .1."'·'X" '"._•..,.w~..
....,... ..TTY _ "", ot """" .., .-_ ___ ., ..,
~ no·u ,.......,""""""'", "'" "",.. ",, -A , " .......,
AL"".e.o_".,.3" ." :IS .... U, ' /$'
... """""" >WH " , ' ...." " 50. '''Of'' 00, ow., ............. ,w wr"" c U, '11'"
~. """'... .""' <>0<.' ,,--.on' $>. '/$12. SOU... 'IOC'

01 ,.. "'.,
on ' .,.,'".:lWII '''' . '.,
. ....... MOT"" • _ ..DC 3»no . . .. '.... . <9 • • .,.. ...._

110.'"''
............... "" , . .....0< p, "" 0, ' .... DC ...., .. l> , ... 0 .. MO' ,............ .... "'_ ,...__ '0. ',..."" .... ,
......,. "·.12."'·Il ' ......"' ·n.,, "'·U:l,'0'_.40.20-',_
...... _. ""I'S C>.' 'YO" """" _ 10Jt2. " " " , '"
...'..-T........ ,,/Joe""'" "'. 300175 " 00

" ' '"'''''''' .'••' 11 0 P. ","dont, odd 6 ,. _ UPS ''''OP<nl

FERTIK 's ELECTRONICS
5400 Ella St. , Philadelphia PA 19120

215-455-2121 ... 147

ESTABUSH A HAM TESTING
CENTER IN YOUR AREA

As of 1984, all ham radio license testing is
handled by the amateur radio comm unity i tself.
Teams of three Extra Class volunteer examiners
(VE'sl can now conduct all ham license upgrade
examinations.

Administering Technician through Extra Class
examinations is no harder than adm in isteri ng
Novice examinations - which VE's have done for
decades. V"/e offe r. . fastest VE accred ita tion ,
complete instructions, immediate testing, .with
testing fees (expense reimbursement) shared with
the VE team.

Send an SASE today for a VE application if you
are an Extra Class amateur and serious about con
ducting periodic amateur radio examination sea
sions in your area so tha t others may upgrade,

W5YI·VEC
Po. Box #10101
DaHas, TX 75207
i817) 461·6443

LeI's gel Amateur Radio growing again!
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indoor space . Sellers $5 per space
(bring own table); buyers. $3. Talk-in
on 146.985 and .52. For more informa
tion, write to SPARC, PO Box 142, Ab
secon NJ 08201.

UPPER SADDLE RIVER NJ
MAR28

The Chestnut Ridge RC will spon
sor its 10th annual ham radio flea
market on March 28 at the Education
Building , Saddle River Reformed
Church, Eest Saddle River Road and
Weiss Road, Upper Saddle River, New
Jersey. $1 admission fee. $10 for the
first table, $5 each additional table.
Tailgating, $5. For more information,
call Jack Meagher W2EHD at (201}
768·8360.

LAWTON OK
MAR 28

The Lawton-Ft. Sill ARC will hold its
40th annual old- fashioned one-day
swapfest on March 28,from 8 a.m. to 6
p.m .. at the County Fairgrounds in
Lawton, Oklahoma. Admission is $2 at
the door. Tail9ating $3. tables $5. No
pre-registration. For more information,
write to Don K5CKQ, 912 Bell Street,
Lawton OK 73507.

BALTlMORE MD
MAA28_29

The Baltimore ARC, Inc.,will present
the 1987 Greater Baltimore Hamborea
and Computer/est on March 28th and
29th at the Maryland State Fairgrounds
Exh ibit ion complex in Timonium ,
Maryland (east of 1-83 Exit 17, three
miles north of 1-695, just north of Balti
more). The Hamboree and Compu ter
fest will be open from 8 e.rn. to 5 p.m.
on Saturday and from 8 a.m. to 4 p.rn.
on Sunday. Admission is $4 lor one day
or $6 for both days, children under 12
free. For additional information and

display space reservations, cont act
GBH&C, PO Bo~ 95, Timonium MD
21093-Q095; (301}-HAM·FEST.

ELIZABETHTOWN KY
MAR 28-29

The Lincoln Trail ARC will hold
a hamfest on March 28 and 29 at
the pritch ard Community Cen ter,
Elizabethtown, Kentucky. Admiss ion
is $5 in advance, $6 at the door. Ta
bles (must be reserved): $10 lor one
day, $15 for both days. Flea market
space: $5 for one day, $8 for both
days, plus admission ticket. Talk-in on
146.52 or 146,38/.98. For advance
tickets and set-up reservations, con
tact Hubert Hensley W0 4GOA, PO
Box 342. Vine Grove KY 40175: (502)·
877·2234.

GRAYSLAKE IL
MAA29

The Libertyvil ie and Mundelein ARS
will sponsor Lamarstesr 1987 on March
29, from 8 a.m. t02 p.m. , at Lake Coun
fy Fairgrounds, Grayslake. Illinois. Di
rections: 1-294. sxn Ate. 120 West,
right on ate. 45; fairgrounds two blocks
on the left. Admission is $2 in advance
(deadline by mail is 3/20) or $3 at
the door. Exams given. Tal k-in on
147.63/ .03 or 146.52 , For more infor
mation or reservations. contact La
mars, c/o Marc Abramson, PO Box
751, Libertyville IL 60048; (312)-255
0642,8-10p.m.

WALLA WALLA WA
MAR29

The Walla Walla Valley ARC will hold
its annual indoor Swap-Meet on March
29, from 8 a.m. to 5 p.m., at fhe Oregon
Communify Building in Milton-Freewa
ter. Tables will be $5 and admission is
free. Talk-in on 147.88/.28. For more
information, con tact Bernie F ra~i er

WA7CBX, 610 S. t st Avenue, Walla
Walla WA 99362; (509)-529-9879.

AUAOAACO
MAR 29

The annual ARA Swapfest will be
held on March 29, from 8 a.m. to 3
p.m.. at the Colorado National Guard
Armory, 55 S. Potomac, Aurora, Colo
rado , Talk·in on 147.75/.15. For more
information, can Linc Haymaker at
(303)-68()'{)349.

WILLINGBORO NJ
APRS

The Willingboro Repeater Group wili
hold its annual hamlest on April 5, from
aa.rn. to 2 p.m.. at Holiday Lakes, ate.
130and Creek Road. Willingboro, New
Jersey. Admission is $3 at the door or
$2.50 in advance, XYLs and child ren
under 16 free. Table space: $5 per 8
loot table. Tailgatersmust purchase an
admission t icket, outdoor sell ing only.
Talk-in on 146.925 or 146.52. For fur
ther information, write to Willingboro
Area Repeater Group. PO Box 472,
Willin9boro NJ 08046, or call Jack
K2KLM at (609}-8n-5249 after 6 p.m.

FRAMINGHAM MA
APRS

The Framingham ARA will hold its
annual spring flea market and exams
on April 5, beginning at to a.m., at the
Framingham Civic League Bldg ., 214
Concord Street (Ate. 126). in down
town Fra mingham, Massachusetts.
Admission is $2 and tables are $10 {in
cludes one free admission). Pre-reqis
t-enon is required for tables and ex
ams. Taik-in on .75/.15, To reserve
tables, contact Jon Weiner K1VVC, 52
Overlook Drive , Framingh am MA
01 701; (617}-8n-7166. To register for
license exams. send completed Form
610, copy 01 ham license, and check

for $4.25 payable to AAAUVEC to
FARA, PO acx 3005, Framingham MA
01701. Walk -in exams given on a
space-available basis.

MADISON WI
APR 5

The Madison Area Repeater Associ
ation, rnc., will hold its 15th annual
Madison Swaptest on April 5. begin
ning at 8 a.m.. at the Dane County E~

position Center Forum Building in
Madison, Wisconsin. Admission is
$2.50 in advance and $3 at the door.
Children 12 and under are admitted
free, Tables are $5 each in advance
and $6 at the door , plus admission,
Reserve by March 31 . Talk-in on
146.16/.76, For adm ission tickets,
table reservations, or information on
commercial e~hibit space. contact
MARA, PO Box 3403 , Madison WI
53704; (608}-274-5153,

SUBMARINE SERVICE
ANNIVERSARY

APR 11_12

The Olympia RAC will celebra te
the anniversary of the United States
Submarine Service by operating eta
l ion WA3BAT from the U.S.S. Becuna,
a World War II submarine, and the
U,S.S. Olympia. flagship of Admiral
Dewey in 1898, Transmissions can
be heard beginning 1300 UTC on April
11 unfil 2000 UTC on April 12. CW
frequenc ies will be 3.590. 7.050 ,
14.050,21.090, and 28,150. Phone
frequencies will be 3.890, 7.240,
21.360, and 28.600 (all frequencies
within 10 kHz). Two-meter and Novice
operation are also planned. For a car
ti ficate and add itional information,
send business-sized SASE (U,S,) or
one IRC (foreign) to Olympia Radio
Amateur Club. PO acx 928. Philadel
phia PA 19105.

7 MilLION TUBIS
Includes all current. nn

soiete. antique. nard-to-tou
rece iving . transmitting . ncus
tr ial, ramortv types. lOWEST

PRICES. Maior brands in stock,
Unlly Ele~tronlCl Dept. S .- 76

P.O. 801213. Elizabeth, N.J. 07206

PORTAQUADS
2-MTA & 220 MH<

FOlDS INTO CASE CA ADO
SPECIFY BAND snllS 5% TAX

RADIO ENGINEERS

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA . 921 11
(619) 268-7" ' ...32

0CABLETV
Zenll~, Je rrold. SCI ·All anla , Oak - many ol~ers

Avoid COSily "mlals 01 con.... 'le's - buy d"eel 
Free ,lIust,a ted catalog"" - Ca ll 101 w!lolesa<e ptlC<ng

APARE IN DUSTRIES !·313",7!l-6OO9 .- 195
35552 G,and Rive' . Suite 255, Fa,mrngloo, M148024

FORTHE BEST IN UNEAR AMPUFIERS, ANTENNA TUNERS,
TRANSCEIVERS, METERS ETC. REPlACEMENT PARTS,FAC·
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC,INTER·
NATIONAL DEALER INQUIRIES INVITED.

"' ...,
E. Rocbwly. U
IlY 1151" USA
TLX 4751240'
5161536-2li20

MINI-MOBIL MOUNT BY

PAul tronlcs
. Cellular, VHF, UHF
• S il v e r/B lack _ Scratch Proof
• Water Proof .Low Profile

$21.95 plu.S3.00S&H .-251

P.O. Box 8041, Berkley, MI48072

58 73 Amateur Radio • M arch, 1987

MASTER MORSE CODE IN 40% LESS TIME!
M@t hod ~liminataa t he 10 - 1 3 WPM Pl ateau

A OOPTlO BY THE U.S . MILITARY AS THE NEW TR.''''NG
STANDARD

b~;T:~;TcloO:pciTOE~ ~i~~~~~ ~RA~~~Oc6~~~~0~~
~ BOt h me t hods t each t he e nt i re ALPH ABET,
NUMBERS , PUNCTUATI ON and SPECI AL CHARACTERS
in 39 TRIALS at 20 WP M.
s pecif y Aud i o Tapes (fi ve casse tte.) ,
Hoppy Dis k or compu ter Cassette .

.1 9 .9 5 (IL. RES. inclUde $1 sa les taxi
.- 77 TSG. P.O. BOX 7. ASHLEY.IL 6280a

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early, hard-to-find . and modern
tubes, Also translormers. capacl
tors and parts lor tube equipmenl,
$end $2.00 for 20 page wholesale
cataiog,

Antique Electronic Supply
688 W First e • Tempe, AZ 85281

6021894.9503 .. 261

We specialize in CB radio m odification
plans and hardware. Frequency and FM
conversions, books, kits, repairs, high•
performance accessories. Our 11th year!
16-page catalog , $2.

CSC INTERNATIONAL, P.O. BOX 31500X
. PHOENIX, AZ 85046



BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

VISA-Me
AMEX-DISC.ASSOCIATED RADIO

8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Call913/3B1-S900
CISCOUNT PRICES

SEND $2 FOR CATALOG
AND \NHOLESALE LIST

To Gel Free CataIGg

Call or Write

'rtJu beoent iron 21 years of
manufacturing quality crystals
br inl1lS1ry. mlitary services.
raoc amateurs. citizen bano
and esperrrenters

JAN CRYSTALS
p.o. Box 06017

Ft. Myers, Fl 33906
VISA • (813) 936-2397

CALL 1-800-237-3063
FREE (Except Florida) _"

Need Quick
Turnaround

on CRYSTALS?
7i'y Our E.O.D.

(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY

PWS Low Prices!

,...--- --- .....
I YESl 5end my copv of lhe l 9 66/ 8 7 DSE II catalog too,,' Encio.ed " S 1.00 '0' po..age' I
I I
I ""m, I
I I
I M~'." I
I c,,, s,.,. z'p I
I DfCK SMITH ELECTRON ICS.INC, 80" II eo 8" . 22 49 RedwOQ(1 CI'V, CA 9 40 63 IL -J

S:li1.00 ppd.
1213.00 ppd.
1218.00 ppd.

142.50 ppd.

SAVE
TIME
and

MONEY
with
THE

HAZER

Never cl imb you . lOwe< again w,l n th is elevator system,
Antennas aM .otator mDlmt on HAZER. complete ayo' "",
trams towe, in .....n id. uP/i llhl po. illon.Solely lock sySlem
op"'SI~S whi l~ , siSiflg Or lowering. "lev", cln fI ll.
Complfll. kif incllJd " WinCh, 100 It of cab le. hardware a nd
inalrucHona , For Rolln 20 a nd 25 G 10we..
Haler 2 - He..y duly alum, 12 sq . If, loa<!
Hazer 3 · Sla"". rd alum. 8 sq . II. load
Hlu er 4 _ Heavy galv, at",,1 16 sq , II , load
6 all Thrusf beari"ll 16-25 IOf any 01 IMve

KENPRO A"II"" ' RolOlI
KR-400 11 SQ. It Azimulh Rotor $2 14.95 PPd.
KR-600 19 sq. fI, Az imulh Rotor $299.95 ppd
KR-2000 27 SQ. It, Azimuth ROIOr $549.95 ppd.
KR-5-400 AZ·EL Satell ite Rotor $399 95 ppd
KR-00 1 C·64 CompUfer rotertace $159 95 ppd
SInd lot Iree del.lI. of aluminum Iowa.. tpaelUctlly
."gln.....ed for un wlfh fht Hazer.
SlllllK1lon gu....I..... e.II today and c hao"g' 10 V....
Masl.rCharga or m.n d>ack or men", OIdar.

CABLE
DISTRIBUTORS

116 MAIN HW

WASHINGTON, AR 71862

-",

,,,,t~
for your

FREE
CATALOG

DIAL
1-800-426-2653

•orwnte:
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The idea of a filament choke is isolation from ground . This allows
power to be fed tothe cathode. For practical purposes, about 500 to 600
Ohmsof isolation is sufficient. 're construct the choke, twist together two
s-e-menlengthSof #12 or #1 4 insulated wire. Then take 35lerrite beads
made from 113 material and slip them over the lwisted pa ir of wires.
Secure the beads with electrical tape and con nect one end to the
filament 01 the tube and the other to the filament voltage. The choke
should give about 750 Ohms of isolation.

Bob Raker WB8ZFF
Cincinnati OH

One way of moving a crystal' s
frequency, besides padding it
with capacity, is to insert series
inductance (Fig. 2). Depending on
the crystal's characteristics, fre
quency changes 01 about 1,000
ppm may be obtained with 20 to
3OuH.

Fig. 2. Crystal frequency shift.

IRCUITS

Skip Westrich WB80WM
CantonOH

Do you have a technique, modification. or easy-to-duplicate circuit that
your fellow readers might be interested in ? If so, send us a concise
description of it (no more than two double-spaced pages) and include a
clear diagram or schematic if needed.

/{ your circuit is published you will receive a one-year subscription (or
extension) to 73. Submit your circuits to 73 Magazine, Edito rial Offices,
WGE Center, Peterborough NH 03458, Attn. Circuits.

Following the old "KISS" principle (Keep It Simple, Stupid), I recom
mend this simple " three-piece CPO" (Fig. 1) 10 budding Novices . The
piezc buzzer is available at most namtests or from any Radio Shack
store.

Man Erickson WA4WAX
DeLand FL

'"..•

Being dissalisfied with law<!uty-<:ycle (one minute onltwenty minutes
to COOl) bulk·lapefcartridge erasers, I built one better suited for my
purposes (Fig . 5). I took an old power-supply filter choke Irom a TV set ,
removed the " I" section of the laminations, and taped it up for mechani
cal and electrical security . It works perfectly wilhout quickly overheat
ing. The one I used shows a dcresistance of 4Q Ohms. Exact impedance
is not critical SO long as it offers enough load to the line that it doesn't
d raw excessive current, which is the weakness of the commercial one I
described.

Fig. 1. Three.piece CPO.
Wm. Bruce Cameron WA4UZM

Temple Terrace FL

""'......u to ... ..
" .tM ' u' -,fS

Fig. 5. Berter bulk eraser.

/

S~RRO~NO wi TH ~
STUf'P ING TAPE

,
/' 71 8 ,.

; --0-

Fig. 4 . Radial construction.

Richard E. Duell W9LSO
Cocoa FL

c..... P
l$PAO( T(lfoGI,I( ) l

--, - - al::(§)
,,"- U O' Al C~T TO lE~GTH

FT-102 owners: When you are using VOX far CW operation, the VOX circuit is held OFF lor a few
microseconds. It is enabled as the first part of the first character is sent . When the VOX is activated, a
rising-tone ch irp or yoop can be heard. The Chirp is caused by capacitor C1 53 , a 3.3-uF capacitor on
local-unit board 2345. Remove the bottom cover and locate C153. It is a tubular capacitor standing on
end . Using a pair of dikes, cut one lead of the capacitor. It is OK 10 leave it in place or it may be removed,
as desired. You now have a clean CW signal. Th is capacitor has now been eliminated by the
manufacturer, but all uni ts should be checked .

A simple solut ion for insulating a verti
cal rad ialor is shown in Fig . 3. A plastic
screw anchor available trom a local hard
ware store is inserted into the reducer.
These anchors (used 10 hold screws in
plaster walls , cement, etc .j come in vari
ous sizes lhat allow for different diame
ters of whip. Fig . 4 shows the radial con
struction. The radials should be bent at
45 0 angles.

Fig. 3. Simple construction of a VHF
whip.
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Bal1er 'N' Buy advel1ising must pertain 10 ham rediO products or service's,

I O lndlvldua' (noncommercial) .•••••• •••••• • • • • • • • •... 25' per word I
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MILITARY TeCHNICAL MANUALS
lot old and obsolete equ ipment 60
page catalog , $3. Military Technical
Manual Service, 2266 Senesac Ave.,
l ong Beach C Ao 90815. SNB04S

MARINE RADIO: Marconi Canada CH
125 synthesized AMtSSB transceiver,
22 channels on 4, S, and 12 MHz, 125
We"s, 12 V de. Never used, list $1.995,
asking $1,495. Perry Donham KWl0.
70 Ate. 202 North , Peterborough NH
03458. BN8047

OSLs loorder. Varietyol styles, colors,
card stock. W4BPD aSLs. PO Drawer
OX, Cordova SC 29039. BNB260

THE OX'ERS MAGAZINE. Up-to-date,
inlormative, interesting. Compiled and
edited by Gus Browning W4BPD ,
DXCC Honor Roll cenmeete 2-4.
Semi to r free sa mple and subscription
in formation today. PO Drawer OX, Cor
dova SC 29039. BNB261

lMRA- lnternational Mission Radio
Association . Forl y countries. 800
rnembef'$. Assists missionaries with
equ ipment loaned, weekday net .
14.280 MHz, 2-3 p.m. Eastern. Br0th
er Bernard Frey, 1 Pryer Manor Road.
Larchmont NY 10538. BNB326

R..DIO TR"NSCRIPTION DISCS
W"NTED. Any size, speed. W7F12
WO, Box 724, Redmond W" 98073
0124. BNB347

DOCKING BOOSTERS-Fantastic
ao. wen (50-Walt with GaAs FET
preamp) console ampl ifiers for your
VHF or UHF hand-hetd transceiver,
'rom $129,95. Write for free catalog of
all our communcencns products. Sky
wave Radio, Box 0 ·1, 943 aeeien.
Blaine W" 98230. BNB407

H.... TRADER YELLOW SHEETS.
in our 24th year. Buy. swap, sell
ham.radiO gear. Publ ished twice a
month. Ads quickly circulale-no long
wait for results. SASE for sample copy.

Num* '5 on rourF~t lc ' cen:l

$12 'or or'18 year (24 issues). PO Box
2057 , Glen EUyn IL 60138·2057.
BNB412

aSL CARDS-Look good with top
quality prin ting. Choose standard
designs or lully customized cards. Bet·
ter cards mean more returns to you,
Free brochure, samples . Stamps
appreciated . Chester OSLs, Dept . A,
310 Commercial. Emporia KS 66801.
BN""'"

TOWER CU..BING S"FETY BELTS
and accessories. Free specs. Avatar
MagnetsW9JVF, 1147 N. Emerson 17,
Indianapolis IN 46219-2929. BNB458

FIND OUT what else you can hear
on your general-.coverage transceiver
or receiver . JOin a shortwave radio
listening club. Complete informafion
on major North American clubs and
sample newsrener $1. Association
of North American Radio Clubs, PO
Box 462 , No rt hf ield MN 55057 .
BNB454

" HA" LOG" COMPUTER programs.
17 modules auto-logs, sorts 7·band
WAS/DXCC. Full-'eature editing , Ap
ple $14.95, IBM orCP/M $24,95. Much
more. KA1AWH, PO Box 2015. Pea
body M"01960. BNB467

C"BLE TVCONVERTERS and eeees
sorias 0' every descriplion. (Dealers
want8d,) Catalog $1. Crosley (L), Box
777, Champlain NY 12919. BNB473

LEARN CODE on your IB M PC
(or compatible), Commodore C-641
128, or Macintosh. CODE·PRO takes
you 'rom no knowl8dge to proficient
copy. Specify computer. $10 plus
$2 s&h. Trio Technology, Dept. 861 ,
PO Box 402, Palm Bay FL 32906.
BNB490

POST CARD QSL KIT-Gonvens post
cards and photos to OSls! Stamp
brings circular. K-K labels. PO Box
412. Troy NY 12181~12. BNB498

TIMES SQUARE, BROADWAY, MISS
UBERTY are all part of the Big Apple,
Why do they can it that? Seod your
aSL card today to WB2JKJ and the
Crew at Junior High 2200 Manhanan's
lower East Side. We wi ll not only tell
you but enter your card in our famed
OSL 0 1 the Week Award comesr.
BNB505

APPLE Il + fc fe MORSE C ODE
PROGRAM. Menus, 31 modes, lesson
plans, graphics, word processor, 1_
100 wpm, etc. Write LARESCO, PO
Box 2018, 1200 Ring Road, Calumel
City IL 60409 ; (312)·891 ·3279 .
BNB507

S..TELLITE SYSTEMS DISCOUNT
CATALOG- $2 (refundable). Orion
Descrambl in g Manua l-$19.95 .
lSASE-brochure. MiCrotronies, PO
Box 2517-BB , Cov ina CA 91722 .
BNB513

lEARN MORSE CODE IN 1 HOUR.
Amazing new easy lechniqlJ8. Money·
back guarantee. $10. BAHA. Dept. 73.
2549 Temple, Palmbay Fl 32905 .
BNB517

ROTATING TOWER SYSTEMS , INC.
-QfIers complete hardware systems
to rotate 45 and 55 tower. Write or call
for further details and prices . Box 44.
Prosper TX 75078; (214)-347-2560.
BNB520

SUPERF " ST "ORSE CO D E
SUPEREASY. Subliminal cassette.
Money-back guaranlee_ $10. Bahr,
Dept. 73, 2549 Temple. Palmbay FL
32905. BNB522

WE LOVE FI XING KENW OOD
TS-43 08 onlyl Ouality repairs at afford·
able prices . Only $25Ihr. Quick
turnaround, Skylab, tnc., 5514 W, Lis
bon Avenue, Milwaukee WI 532 10;
(414)-871 ·2345. BNB523

WE SELL NEW CEL LULA R CAR
PHONES. 20 models, GE, Motorola.
Oki, etc. 3-year warranties, low prices ,
quick delivery. Call or write: Skylab.
roe.. 5514 W.lisbon "venue. Milwall
kee WI 53210 ; (414)·8 71·2 34 5 .
BNB524

TUBES- Rare, old, and current. Rea
sonable. FaSl serviCe. Send list lor
quote. Ted Youngman , 2225 Vigo
Street, Lake Station IN 4S405. BNB525

DX AWARDS. Need inlo on any OX
awards, especially lesser known ones.
Check incoming cards lor stickers or
award nctrcee. Directory planned for
mid-1987. Ted Melinosky K2BV, 525
Fosler Street, Soulh Windsor CT
06074. BNB526

ras-eo 4P/ KANTRONICS UTU
RTTY. Split-screen , 10 user keys, tile
nanster. Runs in Mod 4 (80 char.)
mode. $30 10 COMMPRO RnY, cJo
KB6IC, 3711 Gayle AvenlJ8, Omaha
NE68123.BNB527

COMMODORE CUSTO"fPROPRI.
ETARY CHIPS or complete repairs lor
Commodore 54 etc . at low prices , 24.
hour turnaround: 6510-$9,95, 6526
$9,95, 6581-$12.85, 6567- $16,50,

82S1(IOPLA--$16. 8701-$7.25, and
many others. Ask us about quanlity
price . Just released Irom "ustralia,
"The Commodole Diagnostician." ..
laminated chart and cross relerence
guide lor fixing your own computer. e
64 Power Supply at $29.95. Call toll
t ree (800)-642·7634 (outside NY) or
(914}-356-3131; Kasara Microsystems,
InC.,33 Murray Hill Drive, Spring Valley
NY 109n. BNB529

DE FOREST AUOION UV niCkel basa,
$l,SOC plus shipping, certified funds.
John Brolley, 1225 los Pueblos, los
Alamos NM 87544 , BNB530

REAL-TIME HF WEFAX ..APS on a
dot-matril( printar. Available lor C0m
modore . IBM. Apple. "tari, and CoCo.
See March 86 OST Magazine for cir 
cuit details . Kit $28.15. Assembl8d
$39,95. Software-Apple. Atari. and
Commodore $1 0.IBM--$15 plus $2.50
shipping. For info, send large SASE."
& A Engineering, 2521 W. La Palma
'K, Anaheim CA 92801 ; (714)-952·
2114. BNB531

QSL I , QSL s, RUSPRINT QSLs .
cuanuues of 100. 200, 300, or more.
Full color Old Glory and liberty. AlsO
Parchment. Golden Eagle, and others .
SASE appreciated. Rta, 1, Box 363-73,
Spring Hill KS 66083. BNB532

SINCLAIR ON PACKET? CO"UNK I
makes il easy. Free inlo. A. Eckhardt,
918 Anna Streal, Boalsburg PA 16827.
BNB533

WANTED: RME 4301 SSB adapter,
4320 speaker. K8UHX. River Road.
Hinckley OH 44233. 8NB534

NEW PATENTED ANTENNA inven
tion design delivers 30 dB gain com
pared to a dipole on 80 through 10 me
ters. Total parts cost under $10-For
complete inslruction manual, send on
ly $24 postpaid to: R. Christie, PO Box
69, Queens Village Stancn, Jamaica
NY 11428. BNB535

WANTED: Heath Mohawk Receiver.
Excellent only . Will pick up wilh in 400
miles. Also want Collins 31283 Speak·
er and 2.7-, 3.1 -, 40-, and 6.D-kHz
l ilters lor 5-tine. Bill Smitherman. Rle.
4, Box 37, East Bend NC 27018 .
BNB536

WOULD LIKE TO BUY post office zip
code and direclory pr inted belore
1980. Bernard Fair, 19455 Houghton,
Detroil MI48219, BNB537

THE 18TH ANNUAL BOAosoH will be
held on Friday night 01 the Hamven
lion, April 24. 1987 al the ccnrereoce
Center (Madison Room) 01 the HARA
"rena and Conference Center (the
same location as the Hamvent ion) ,
startingal 7p.m. There is noadmissiOn
charge, and Iree continuous entertain
ment. Hotdinner, sandWiches. snacks.
and beverages are available. Two ex
citing top awards and many others.
Stay right at HARA when the Hamven
tiOn closes on Fri<lay evening and meat
your friends and join us lor an evening
of fun and entertainment. Sponsored
by the Miami Valley FM Association ,
PO BOl( 263, Dayton OH 4540 1.
BNB538
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EVER SAY DIE

" Now and then I strike pay dirt
and have a whale of a contact. "

from page 12

come close to living up 10 your
responsibility. That' s a prostitu
tion of everything we stand for
a completely dishonorable thing
10 do.

on, I suppose we should make
allowances during contests, since
winn ing a coot est is far more im
portant than honor or country.
These things have to be kepi in
perspective . Winning, as they
say. isn 't important , It's every
thing-which probably explains
the pervasive cheating in our con
tests-over power, imaginary
contacts in the logs, two-meter
cheat-nets. and so on. Is it even
possible for an honest ham 10 win
a major contest? I suppose these
are things better left unwritlen
unthought about. I know they're
things I'll never bring up in my
editorials.

Okay-you have your instruc
tions. Get your rig fired up, aim
your beam at Russia, and start
making good friends with every
Russian op you can find . You've
got years of bad operating on your
part to correct. Verging on illegal ,
I 'd say . Maybe verging ove r it.
Repent !

And hey, let me know how you
make out. Yes, I' ll be monitoring
you-listening-making a note of
your call il I hear you just swap
ping signal reports. Yes, nyou l ink
out, I'm liable to expose your per
fidy right here in 73 so everyone
will know you lor the wimp you
are. Beware my wrath.

A note to any ham who is dense
enough to take the eecve serious
Iy--go soak your head. Lordy! I
don 't know what things are com
ing lo-gripes when I give women
hell for being in a minority on our
ham bands-gripes when J beef
about tha t awful operator in
Watts-which apparently makes
me a bigot-and you should see
the torches light up when I even
hint the League could be im
proved. There 's a big need for
head soaking.

HOW TO CHEAT

My oh my, the letters I've been
gelling beefing that amateur ra
d io is boring these days-thaI
contacts aren 't what they used
to be-how amateur radio has
gone downhill. Sure it has, but is
writing to me the answer? Per·

haps, in this case, it may have
helped.

Yes, I agree with you that con
tacts sure can be boring. All one
has to do is start tu ning the bands
and listen to th e cookie-culler
asOs whiCh clutter things so bad
ly it's diffiCult to find a frequency to
cut cookies on.

Can hamming be made more
fun? Now what in the world is
Wayne going to come up with to
solve this problem-and solve it, I
can . There is a secret to interest
ing contacts, one obviously lost in
the sands of lime , but of whiCh I
am privy and.'Will reveal. Now all
you have to do is make copies 01
this eotrortat and send itto the bor-
ing old fa .. . er chaps you 've
contacted recently right?

The first slep in solving this age
old ham misery is to recognize

that it is just that, a problem that
has been with us fo r all ham
recorded history. Hells bells, Hi
ram Maxim used to bitch about
th is in his early 30s " The Old
Man" editorials, so the problem
has been around even longer than
Wayne Green .

I think the problem is more no
ticeable the se days becau se
we're having so few new hams
hams who haven't yet been worn
into the same old mold by virtue 01
thousands of cookie-cutler coo
tects . In case you missed the bad
news, the number of new hams
has been d ropping- seriously
dropping . Yes, yes , I've read the
same Pollyanna c rap you have
about us having more hams- but
you can only come up with those
silly numbers if you don't count
those full pages of Silent Keys in
OST. The fact is that the FCC
doesn't know within about 15%
how many 01 us are actually still
al ive . And I'm not even discussing
me brain-dead I hear on some
repealers.

Okay. The first step toward find
ing more interesting contacts on
the ham bands is to recognize the
power 01 what is called in psycho
logical circles "protection." This
is the mechanism which causes

all of us to see our own problems
rellected in others around us .
Yes, you've got it The problem is
not them, it's us. Or, as Pogo said,
"We've met the enemy and the
enemy is us." Or something along
that line .

After you get over being angry
with me for fingering you as the
problem perhaps we can get busy
solving it. Remember, until you 're
able to state a problem, the reso
lutiOn will be mosl diffiCult. And
once you've stated the problem,
the solution is generally obvious.
Hey, I don't mean to be abusive,
but isn' l it time we called a spade a
shovel and started digging for the
solution?

What I'm suggesting is some
serious thought about your on
the-air performance. Are you ra
diologically impotent? Remem
ber, to ccneommate intercourse
(talking. I mean-oh, what a l il
thy mind you neve-a'm eescnne
Iy disgusted with you for Ih inking
impure thoughts like that) you
have to excite your partner-the

person with whom you are hav
ing a aso. II may come as a rude
shock to you il l reveal some long
hidden ham lore ... a recitat ion of
the usual baloney . , . your rig ,
signal report, weather, location,
antenna , seria l number 01 your
mike , ad nauseum . .. is not go
ing 10 generate much heat-much
enthusiasm.

Hey, have youever had the guts
to record your transmissions and
listen to them later? No, of course
you haven't. What could be more
boring , right? Well , that's what
I' m saying. Your t ransmissions
should be so much lun and so ex
citing that you sit there and have a
great time listening to them over
again later.

Let me ask a question. Outsicle
of hams, do you have any friends
at aU? Okay, you have tnenos.
Now think hard , what do you talk
with mern about? Do you ever tell
any stories of things that have
happened to you? Ever talk about
things you've done recently? Un
less you're a worse turkey than I
think, you actually are capable 01
talking about something which
will interest others. Now, how are
you going to get some 01 that into
your ham contacts?

One way is to make some notes

on things to talk about. Sure, it's a
lot more difficu lt to maintain a con
versation with someone when you
don't get the usual feedback
nods, uh-huns, veane. and such.
Well, that's your fault lor not de
veloping duplex ham con tacts in
stead of the silly one-way stulf
we 've been stuck with all these
years.

Real old-timers will remember
when we did have duplex-and
they'll tell you what lun we used to
have with it. I got a note lrom Roy
Neal K6DUE at HamMiest saying
an old friend of mine, Wall Zucker
man WA6BMG , who used to be
W2LBF in Brooklyn when he got
his t icket around 1938, passed
along his regards, wondering if I
remembered him. You bet! When
I was an SWL (a poIile name for a
bootlegger in those days) I used to
visit Walt, who lived about four
blocks away on OCean Avenue,
and sit with him and talk on 160
meters.

Most of the 160m gang had 6L6
crystal oscillators modulated by a
second 6L6, running maybe 10
Walls or so. By lining up stations
on the high and low end of the
band , we were able to all rebroad
cast each other so six or more of
us coul d all sit and talk in a round
table-all hearing each other just
as we would if we were in the
same room. That was fun none of
the old-timers will ever forget.

This lun came to an end when
the FCC made a rule prohibrtinq
the use of the carrier for purposes
other than communications. They
didn't rule out duplex on purpose,
it just got blown away when they
were stopping the lew jerks who
would broadcast phonograph tee
eros for hours. Yes , we had an
ample supply of jerks then , too.

Actually , a strict interpretation
of the rule would have allowed du
plex, because someone was lis
tening to every carrier and every
carrier was thus being used lor
communications . Years later I
worked this out when I had fun
putting together two-band con
tacts between 75m and 20m,
broadcasting on both bands at
once, repeating 20m stations from
Africa or Australia for our 75m
round table to contact. I checked
with the FCC at the time and got
the okay on that. That didn 't stop
one offiCious FCC monitor lrom
sending me a pink card, but it did
help get him off my back when I
sent him a copy 01 Washington's
okay for what I was doing .

Duplex beats the heck out of
simplex , sowe shOuld have devel
oped some practical duplex svs-
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For Computcrists and Amateur Radio
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Why You Should Subscribe!
Read what our subscribers say!

U.S.A.$IS.00 1 Yr • $10.00 6 Months (Limited
Orrer) $33.00 2 Y, - $-18,00 3 Y,
Mexlcc & Canada $32.00 1 Yr (Sur face)
Other Countries (Air) $68.110 (Surface) $..0 .00 lYr
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Permanent Subscription $150.00
Sample Copy $3.50 • Back Issues $3.50

·Your magazine is the finest innovation thai I have seen in ham
adio since 1953 - except... maybe the all-solid stale transceiver

Carl Soltesz, WHI'FT • ...have most certainly received m

nays worth in software... Michael Regan, KH\\'RB • ...yo
ve found a nice niche for CTM in packet.. . you have

eUing interesied.: Charlie Curle, AD4F Chattanooga
:'\ • The packet computer info convinced me to subscribe. Joh~

~ku bick, KKIS • Enclosed is my check for renewal of m~

r ubscription. I enjoy the down to earth and homey style of yOU!!
ragazine and the many fine comp uter articles,., i\nd~
Kosiorck, Lakewood, 011 • I was both pleased and dismayed
~POfl becoming acquainted with your magazine at lIAj\1·COMJ
r,leased that I discovered your magazine - dismayed that I didn't
fong before now. Bill Lathan , AK5K • ...CTM gives tm;
'finest coverage to packet radio that I have seen in any of I~

tomputer or amateur radio magazines . It would appear that erst
E just the right blend of packet amateur radio articles anJ
lompuler articles. Harry Siegfried, KDIF • Of the three /l~
~agazines I received each month QST, 73 and CTM , e TM i1t only one I read f rom cover to cover and carry with me durin
mY travels abroad. Most of the time it remains in that country1
~luck Rogers, K4AHT • __ 'j

)

l~
Amateur
Radio•

WG E Cenler , Peter bo ro u gh, NH 03458800-722-7790

DEALERS
Sell 73Amateur Radio

SeIling 73 Amateur Radio will make
money for you. Consider the facts:

• If you carry 73 Amateur Radio it will increase
your store traffic-and our dealers tell us mat
73 is the hottest selling amateur radio
magazine on the newsstands today.

• Increased store traffic means increased sales
for you . Hams will com e into your store to
pick up the latest 73 and end up buying the
latest all-band, all-mode transceiver (or at
least a few feet of coax),

• 73 Amateur Radio guarantees each issue
you pay only for the cop ies that you sell, We
pay for all shipping,

For informat ion on selling 73 Amateur Radio, call Len
DtMarcovat 8 00·722·7790, or write to 73 Amateur
Radio , WGE Center, Peterborough, NH 03458.
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" The FCC doesn't know
within about 15% how many
of us are actually still alive."

tems years ago. This is just anoth
ercaseot our getting into a rut and
not even knowing it. When we
started developing our repeater
systems we had an ideal opportu
nity to make them duplex . Another
missed opportunity.

Getti ng back to making your
contacts more interesti ng, since
we're stuck with stupid simplex
you've get to make the best of it .
Either that or else start WOrking on
some practical duplex systems
which I can promote in 73. I'm
game if you aren' t so encrusted
with trad ition that you are frozen.

Know any jokes? Good grief,
you're hearing 'em every day at
work , from friends, and on TV. If
you don 't have a good collection
01 jokes by now it's because you
aren 't even trying to get atong with
peopte. The next time you hear
some jokes, make a note of them
and work them into your conver
sations with your friends and fami
ly. Oh, you say you don't talk with
your family- hmph. that's not a
big surprise . Okay, then at least
try out your jokes on friends and
get used to telling 'em. You can't
tell jokes well without practice any
more than you can roller skate
without pract ice .

No. I'm not saying you have to
go on the air as a stand-up (well.
sitting down) comedian. But I am
saying that the more you can
work some jokes into your con
ta ct s, the more fun your con
tactees are going to neve-cane
the more fun you'll have. You' ll
have lun for two reasons. First ,
you 're go ing to start hearing
something you haven't heard in
years-honest compli ments on
how enjoyable the OSO was. Sec
ond, by being entertaining your
self you'll spark the other person
to be more fun. Can you really re
spond to an interesting anecdote
about hunting or something with
your usual dumb list of the ham
gear you're using, your name and
location . .. over?

Th in k 0 1 som e interest in g
things you've talked about with
friends and make a note of them to
have at hand when you get on the
air. It's difficult to think (at first)
when you are making one-way
transmissions and aren't getting
visual and verbal cues, so you
need to have some operating aids
at hand to help you bring out The
New You.

You really want to drive some
one bonkers in a aSO? I often use
this fiendish ploy and with great
success . What you do is flatly re
luse to tell the person you're talk
ing with what rig or antenna you

are using . This breaking of the
usual 050 pattern drives some
en....')S right up the wall. They will
actually plead and beg to find out
what rig you 're using as you sit
there smugly chuckling.

What darned business is it of
theirs what rig you 're using?
They' re hearing you . so what
more do they need to know? Have
you eve r tried NOT giving a signal
report? I often willteHa chap he's
nice and loud and leave it at that .
Some even get abusive, demand·
ing a number to put in thei r log .
Holy Moly!

l et's see if you can actually get
through an entire contact with
someone without discussing your
equipment or the weather. Are
you up to SUCh a herculean task?
Sure, it's going to take some work
gelling ready for such a monu
mental contact . You 're going to
need some cheat notes at hand
and some practice with a few
jokes. You probably won't make it
the first few times you try a non
routine 050. Stick to it. You might

get out your tape recorder and an
alyze where you fall apart .

Now, I'm going to be listening
for you on the air. You 'll hear me
on 20m. If you tell me your rig it's
two points off . Four for the anten
na. Twenty points if you mention
your mike. Five off for weather.
Two if you give me a signal report
with numbers. Twenty if you push
me to give you numbers-then I' ll
be listening for you on Channel
19. Good Buddy.

Now you have the message .
Yes, our bands sure are packed
thick with routine, boring con
tacts . This will change as soon as
you shape up and get to be more
fun to talk to . No, not eve ry turkey
out there is going to shape up. but
enough will to make hamming a
lot more fun for you ... Ior all of us.

Oh , I have one more secret for
you. I'll sure be in the dog house
for this one, but I've got everyone
all upset with me anyway for
calling things as I see 'em, so los
ing a few more friends is (sigh) the
price I pay . Let me put this in the
form of a question. Have you ever
wondered why so many hams
have gollen all excited about AT
TY in past years? Or why packet
radio has take n off like a rocket?
No, pal, it isn' t because comput-

ers are involved . It's because the
contacts via RTTY and packet are
head and shoulders above what
we're all hearing elsewhere. Sure,
the difficUlty (which isn't much) 01
getting on AnY or packet is a
filter which removes a high per
centage of our ham dross. Now
don't you dare mention I wrote
anything about this or I'll be in hot
water with the packet crowd.

If any of you have some surpris
ing success stories resulting from
your applying my suggestions for
pepping up your contacts, please
drop me a note. Don't get mad if
I don't answer personally. But
know that I do read every letter I
gel-and probably answer 75% of
'em. I'm going to have to back off
on answers so I can get other
things done. I want to know if you
renee any improvement as a re
sult 01 this. Hamming will remain
boring for you only as long as you
are boring to others.

There are plenty of interesting
things to talk about. once you get
the hang of it. I've found hams

interested in Hopper (the painter).
and we've shared our excitement
in seeing the Hopper paintings du
plicated in Steve Martin 's movie,
" Pennies From Heaven." Or per
haps we gel to talking about com
puters-or cameras. All you have
to do to make a 050 intensely
interesting to the other person is
ask a question about something
the person knows about . You then
sit back. You'll find the more you
can get the other person to talk,
the more exciting (s)he wilt find
the 0$0. So listen for clues-and
throw in plenty of your own .

I often drop hints about my in
tere st in cars. horses. dogs, trav
el , skin diving, skiing, cooking,
and so on. Oh, I don't recite a list
of my interests, rather I mention a
few in passing and wait to see if
the bait is taken . More etten than
not the other chap is so used to
not hearing anythi ng that he isn't
really listening, so I get the usual
minus fifty point OSO. Now and
then I strike pay dirt and have a
whale of a contact . It happens 01·
ten enough to keep me coming
back for more.

let's see , is there anything in
terest ing about your work I might
like to hear about? A trip you've
made? Some ham exploit-like a

new rare one? Did you catch an
aurora opening on two meters and
work a bunch? Maybe you 've
caught some unusual skip on six?
Sure , it 's sell-serving , but you
could do worse than read 73 and
comment on the interesting arti
cles (if you find any)---or the lack
of them, if being a curmudgeon is
your bag.

Are you reading the Internation
al News in 73? We 're not pull ing it
in just to fill space. You'lI find
some great stuff there. And if you
work OX, you 'll have a good sian
on a good contact when you show
you're inte rested enough in a
count ry to have read about it. If
you're not working OX, shame all
over you. That 's one of the big
excitements we have in amateur
radio . Yes , I know all about the
crummy sunspots; they just make
it a bit more difficult to work OX.
they don't stop it . And you don 't
need a twelve-element beam to
get out-or even a kilowatt . With a
barefoot rig , a dipole, and some
persistence you can work 'em.
No. you won 't work 392 countries.
but you'lI have plenty of fun
QSOs.

Commercial: Find the ad for the
73 aSl cards and get a slack.
From now on you be sure to send
a card to every new chap you work
and thank him (or her) for the
OSO-wri te on the card how
much you enjoyed the contact . I
suggest the card with your call let
ters in the largest size available so
once it's on th e other chap's
shack wall it'll stand out.

A aSL card might even help you
make a second contact wilh the
person, allowing you to stan build
ing a relationship. II you have a
computer you can keep track of
the other chap's interests. I used
to keep a 3 x 5 card file of my
contacts and it worked wonders. I
have virtually no memory at all-
a real head stan toward Aizhei
mer's-so the card index was per
fect for me. Oh yes, Bill, the ret ired
brakeman who's interested in or
chids. A computer is betler these
days if it has a hard disk to provide
you the memory you need . They
aren't all that expensive, so don't
Whimper about not being able to
afford one. Besides, surmounting
the frustrat ion of conquering a
new com puter will give you ood les
to talk about on the air.

Now get busy.

KIDDING AROUND

Several ham clubs have written ,
asking how they can go about get
ting youngsters to join their clubs.
It's not as difficult as you might
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will pack 'em in. It isn't going to
hurt with the older club members
either-even the oldest hams
eventually get bored with long
business meetings and polit ics.

As I've pointed out before, club
meetings are show biz, so get the
business done with the executive
cc mmmee. Old fa .. .nmers will
love being made directors of the
club, so let them have business
meetings to their poor old hearts'
delight and don't drive the kids
away from the regular meetings
with boring business .

Does your club have a reoeet
er? You might want to get West
link every week and broadcast
the news-with a check-in fo r
members afterwards. The W5Y/
Report is also interesting. Sub
scribe to both.

How about a half-hour pre-club
meeting for license study discus
sions? Work your way through a
Novice license study manual with
them--if you have anyone in the
club who actually passed his li
cense exam honestly. Of course if
everyone Bashed their way into
the hobby you may have a pr0b
lem finding someone with an un
derstanding 01 electronic funda
mentals . I d id an aud io tape
Novice theory series years ago
sold well. Maybe I should sit down
in front of a video camera and do it
over again.

I've seen some recent attempts
at video instruction, but they were
incred ible bores. You need some
one wi th some f ire- enthu si 
asm-and no fear 01 the camera.
I eat TV cameras for lunch- and
the bigge r the group I'm ad
dressing, the more lun it is for
me, Learning must be fun il it 's
going to work, so lind someone
who knows his stuff and can make
it fun.

Getting kids interested in ama
teur radio enough to get their
Novice license is the first step.
Once they are started. it's up to
your club to goad them into get
ting on the air and upgrading to a
Genera1. Don't let 'em get stuck
in that ham backwater, the Tech
license.

Help ' em put up antennas .
Make skeds with them . We lose
most kids even before they be
come Novice s, but we've been
losing a hefty percentage of our
Novices through plain neglect.

Okay. there are some 01the ba
sics. Now I want to get some let
ters f rom you telling me what
you've done to interest young
sters in coming to your club meet
ings. l et me kno w what has
worked for you.•

communicate, so demonstrating a
bug or even a computer keyboard
may not be the best way to reach
their innocent hearts. Try some
OX voice contacts. Don't try to im
press the m with a crummy signal
report swap with a rare country.
Just stick to something easy
where you can talk without too
much interference and allOw them
to get on the mike.

If you start getting your club in
voved in some fun projects, that'll
help kindle kid interest. Your club
might providecommunications tor
a car rally- a' marathon-a sport
ing event-act as runners lor a
Charity telethon. Not only will the
kids do most of the actual leg work
involved, they ' ll love it and be
back lor more.

How about antenna and tower
raising parties? Have you thought
of organizing club trips to an ob
servatory, a nearby FAA center,
a local electronic plant? Club ac
tivities such as picnics, flea mar
kets, auctions, and nemtests all
need lots of energetic youngster
help .

Once you have your junior aux
iliary going, YOU'll want to get
them started on their ham tickets.
Yes, they have to learn the stupid
code, but you'll find them much
more enthused over learning the
basics of radio and electronic the
ory and learning the rutes and
regulations.

Can you get them interested in
trying a simple building project?
Perhaps you can find one in 73
where there is an available parts
kit which they'll enjoy. Gelling the
right parts is a bear today, so we
try to help by organizing parts kits
for most of the easier 73 construc
tion projects.

Demonstrations at club meet
ings of new ham tect morccres
such as packet radio , OSC AR
contacts, AnY, SSTV, and so on

even the dumbest of them-know
they have to learn the damned
code. Well, this joker would invite
youngsters over to his shack,
make two or three high-speed CW
contacts, then wake up the sleep
ing kids and thank them for com
ing. That was the last anyone ever
saw of 'em.

You'll find that most kids are
fairty used to using their VOice to
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"Work your way through a Novice
license study manual with the kids-If

you have anyone In the club who actually
passed his license exam honestly. "

air? Do they understand about re
peaters? Packet? Give them at
tention-make them comfort
able-show an interest in them
personally.

I 've visited many clubs where
I've seen the old-timers ignoring
the yOungsters-just talking with
their old friends. Then they bad
mouth the kids because they drop
oul after a couple meetings .

I knew a ham who had it down
cold. He could stop newcomers
dead in their tracks and put them
off ham radio for life. Sure , kids-

greeted with open arms. So what
can you do to get them to keep
coming back?

How about taking off your Pooh
Bah mask and talking with them
just as if they were actual people.
Find out what they know about
amateur radio so far. Find out
what aspects , if any, interest
them . Have they ever visited a
ham station and talked over the
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imagine. let's see what we come
up with.

The first hurdle is gett ing kids to
even come to the club to see what
it's about. We're looking for kids
who are around 12 years old
that's when the ham hobby hits
the hardest and the most perma
nently. A 12-year-old kid is going
to have parents who are around
35, which means 35 to them is
going to be " old ." The average
ham, now 56, is the age of their
grandfather, not their father. Talk
about a generation gap!

On the positive side, you' ll prob
ably find a surprising percentage
of your ham club members have
child ren or grandchildren (and
probably great-grandchildren) in
the 1D-15-year range we're look
ing lor . Fine-get them to come
with gramps to a meeting. Club
meeti ng posters in the local
schools may help bring out a few
volunteers, too . Check with Boy
Seout and 4-H Clubs in your area,
both prime sources of potential
hams.

News flash: The club meeting
darned well better be interesting.
Kids have little tolerance for busi
ness meetings or trying to deal
with a bunch of grandfathers. And
no, a code class isn't going to be
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'" mean, who wants to enter
a pileup with a call like KB 7L1D?"

UN!
John Edwards KI2U
PO Box 73
Middle Village NY' 1379

CALLSIGNS

All this talk about callsigns real
ly has my adrenaline flowing .

AI the time I'm writ ing tnt s
column, the FCC was thinking of
turn ing its call assignment mech
anism over to a private organiza
tion (presumably the ARAL).
When this happens <if it hasn 't al
ready occurred by the time you
read this), we will all be able, lor a
lee, 10 choose our own callsigns.
Whoopee!

Few 01us care what our social
security number is or what's im
printed on our Visas or Master
cards. We hams, however. have a
never-ending concern about our
callsigns. II 's our on-air persona. I
mean, who wanls to enter a pileup
with a call like KB7L1D? Not me,
althOugh I can think 01 some pe0

ple I'd like to give such a call to .
I would sure like 10 gel rid of

KI2U. and I sorely regrellhe day I

Number l'onrowF~c.d

traded in WB2IBE. Do you know
rowmany people-hams includ
ed- have looked at my callsign
badge at a flea market and called
me K-1 2·U? Or K1ZU? Too many.

I can well remember the day I
got my first callsign. Unlike most
hams, I didn't find out from the
FCC. No, that would have been

too simple. For me, the bearer 01
the glad tidings was The Little
Print Shop, in Austin, Texas, aSL
card maker extraordinaire.

I don't know how the LPS does
it, but I believe they can find out
your Novice ca llsign even before
you take the test. I th ink abou t a
third of the hams in America found
out they passed their Novice test
Irom those Texas pasteboard
makers. In my case, the LPS per
fonned a real public service, since
the FCC had royally screwed up

my license. I didn ' t receive my offi
cial ticket until some six weeks af
ter my LPS " notification." II didn't
really make a big diflerence,
though . I just pasted one of trose
sample LPS aSLs on my shack's
wall and began pounding brass.
My brother put a gold star on the
card to make it official.

Remember the days when Ex·
tras could request a specific 1-by
2 call? Back in 1977, WA2MJK
and I tried to upgrade to Extra just
so we could request K2VD and
W2VD. Socially contagious call-

signs. We failed, as Mitchell K.
Collinsworth and Michael Ross
the current ho lders of t hose
calls-can attest.

I'm not sure what call I would
request if given the opportunity.
I know it couldn't be anything
ott-corer. since the ARR L just
wouldn't stand lor that. A FUN suf
fix wo uld be nice, but people
might expect every OSO to be a
" Iaff riot ." I don't know if I could
live up to the promise.

On the other hand , I could al-

ways get WB21BE back. The IBE
suffix had a nice ring on CW: di dit ,
dah di di dit , dil. But then, I'm not
on CW much these days.

Or, here's an idea that will drive
your best ham friend crazy: Gel
his old callsign. Maybe I'll snag
WA2MJK's Novice call , WN2ZFF.
I wonder what AF2M would thi nk if
I took his old call, WB2MMR. Hen
heh. Hey, don ' t anybody take
WB21BE while I'm still thinking
about it, okay?

Along the same line, I wonder if
they would let me retrieve an " in
famous" caUsign Irom the past ,
like a call once held by Crazy Pat
Sherrill or Kool·Aid Jim Jones.
You have to admit, with a call once
owned by teuas like that, you'll
always have a story to open a
OSOwith.

At this point, perhaps I should
ask you, my radio audience, to
suggest a replacement call fo r
KI2U . Okay, I 'll do it. Do you have
a callsign idea for me? (Please no
W2 FAT suggestions: I'm a bit
sensitive about that.) If you have
an idea, send it to me at the ad
dress at the top of this column,
and I'll give your call proposal due
consideration.

Hey, there's an idea! K6DUE.
Nah, it's been taken .•

NEMAL ELECTRONICS

C",II VI write for complete p rice list. Nemill's az-cece Caule & Connector setecucn Guide
is available al no charge with orders 0 1$50.00 or more, or at a cost of $4,00 individually.

NEMAL ELECTRONICS, INC. 1305, " ' - 3924 · " ,.. "'5311
12240 N.E. 14 A...e., No. MI.",I, FL 33161 ...50 24-Hr. FAX I305j 895-8178

"'''' .. . o. lloKr'P!"" lOll n. ".. It
lClBll I-laG. H2G. 1900 11
&: 1610 1-16GI . 610 G. H..../ Dutj 34 00 36

• Sh'PP'"i $1 011 - IOOft/Co,n $J Oll /COO $2 00

CONNECTORS - MADE IN U.S.A.

,. Fl.

"

...."."
'""es
'"'00
.~

'"••
"'"'","
"

• "..1fit. DooKnpl""
~l nll 1,110 NTo< Selden 991 l
NEm NI..",.. Sotd.n 991l
Pl158A1II _",~onol8 .".1

Pl2S9 Sl.. IlI'd Plul too RGS III
PL2S9U' lmpl_ 'll59
Pl2591S Pl~91e1lto /s.o-

Ub2J D II1l' N'" RCI 21l.211
l£aJfI N I_ II~9

UC;UC BIIC RG~
UCI l(, 1ill2JH, Ill" ~

UC IIY6 AdocII. tor RG~~' (IplOI>,1
UCl'!i~ 1ill2n. IJIC,\oW otI
....~ I·1I lllCRG!II
I.Jj 9'JO l·l ~\lA t&lllS
S02N" """"""1ill2J'l

GROUN D STRA P - BRAID......-
IOSJ8 liS '_e-
1OS12 112"' 1"0«1'-
lOSJl6 )fl.·'.....,Cowo<
l:Sll6S vu- SlI"" Pial...

GROUND WIRE - STRANDED
Nt.._ Mo. 0.<",11011
HW06 6 G, 'OI,I,t.o lt rlod.o

1
I,

.."U
II

"•
'"•,.

89
89

"

'or fl.
89

'"'"2200
2200
. 00

HARDLINE - SOOHM
"'..ol "o. DoK~
fJ.~1l In " AI.""" ,. Bllel. Joclot
Flel t 112" CGt, to~~ 6""'" Joc•• '
ltel! 1/8" Ctwr COlI",
~M IU'" Nton. , Ill" AI" m (M..... Female)
Nil! IlCC • CoMo 1/2'- topper (Mil. or remoltl
. 1II18CC " CoM 1I8"~(III~orr_1

COAXIAL CA BLES
....... o.c ;1 100Ft
1100 1!G"~'UIl_ I" Sile< 21 00
lI02 11C19!I\~... lllll
LlID llGII9!I\~_I) 1 ~1IilI

l Ull IlC2 UI\I Ill ~ SIlK Mi" SIoclCl J.I 00
II 'll llG2 ltll,l 'U So-: -DIll Sole 15500
mil .... 99U IAoo I.M iii 00
1IO!i llGl12BlUTofIooo/Soloel l~ oa

1110 IlGlIlIUS/!loOo'"oDIII SIIoeld SHill
14711 IlC2WU "~ SI* DOl Sol- 80 00
[(SO fIG IIH5' $/Iot~ IU , Sile< 1200

ROTOR CABLE - 8 CONDo

Oldies
(But Still Goodies)
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covering the full spectrum
of amateur radio, from
AMSAT to Zepps.
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FEEDBACK
In our continuing effort to present the best in amateur radio features and columns, we've decided to go directly to the source-you, the

reader. Articles and columns are assigned Feedback numbers , which appear on each article/column and are also listed below, These
numbers correspond 10 those on the Feedback card opposite th is page. On the card. please check Ihe box which honestly represents your
opinion of each art icle or column.

" What's in it for me?" comes the cry from our faithful readers. Besides the knowledge that you 're helping us find out what you like (and
don 'llike). we ' ll draw one Feedback card each month and award the lUCky winner a free one-year subscription (or extension) 10 73.

To save some money on stamps, why not fill out the Reader Service card, the Product Aeport card , and the Feedback card and put lhem
in an envelope. Toss in a damning or praising letter to the ed itor wh ile you 're at it. You can also enter your OSl in our OSl 01the Month
contest. All for the low. low price of 22 cents!

Feedback '

1
2
3

•
5

•
7
8
9

10
13

"15

Title

40 Meters In A Nutshe ll
e-64 Slow scan
The Calibrated Drake
The Cap Checker
73 's OX Dynasty Award
Circuits
Review: ICOM IC·275A
Rev iew: Microwave Modules MMT 22(1/28
Review: Alinco ALR-206T
Pappy Linn K4PP Cartoons
Above and Beyond
ATV
Bart er 'N' Buy

Feedback 'I.
17
18
19
20
21
22
23
2.
25
2.
27
28

Title

Fun
HAMSATS
l etters
Looking West
Never Say Die
New Products
NK6K >Packet
Propagation
ORP
ORX
ATTY Loop
73 International
WEATHEASAT

Congratulations to George Gray WB2CHP, this month's winner of a one-year subscription.
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~$5.00The World

Yes, places you 've never even heard of! Nearly 400 OX countries
gleaned from the Awards Lists of dozens of fARU members-more
countries than any other map available anywhere! ARRL's OXCC
map doesn't even come close!

73 Magazine offers readers our OX Map of the World for the
absurdly low price of only SS.OO, shipping and handling included.

Your ham shack will be incomplete wit hout this giant, 950
square-tech. up-to-date map. It' s printed in classic black and
white, permilling you to color the cou nt ries in after you 've QSL'd
them . (Apartment-sized map available at no extra cost .'

Save yourself the humiliation of never having heard of McDon
ald IsJand [w hat's the prefix?}, Jan Mayen (prefix?) or Kure Island
lprefix?} . Order now....

vs... '

QSLs

W2NSD/l

-------
s....

s....

Now you can get the highest quality QSL cards without
spending a fortune! We put these ca rds on our press as filler
between jobs; it gives the pressmen something to do and
lets us print QSLs (or you at an absurdly low price .
Not that we skimp : All three styles are produced on heavy,
glossy stock. in two colors (blue globe or satellite with blac k
type). At these prices. you ca n start the new year out right
by QSLing all those disappointed hams who've been wait
ing for your ca rd. Tell 'em the card was printed by Wayne!

Code Tapes
We've had so m any phone ca lls from
people wanting our famous 73 code
tapes th at we 've decided to bring
th em back!

rela4<Ut:4- From 735 Library

- The Magic ofHam Radio . by Jerold Swank W8 HX R. begins with a brief history ofamateur radio
and Jerry's involvement in it . Pan 2 details manyof ham radio's heroic moments. Hamdon's close ties
with the continent of Antarctica are the subject of Part 3. In Pan 4 the strange and humorous sides of
ham life get theirdue. And what of the future? Part 5 peers into the crystal bal l. Only $4.95 .

5 wpm- This is the beginning tape , tak
ing you through the 26 lette rs , to num
bers and necessary punctuation , com
plete with practice every step of the
way . The ease of learning gives co nfi
dence even to the fa int of heart.

»The Contest Cookbook . by Bill Zachary N60P. Oneof ham radio's winningesrcontesters letsyou
in on the lips and techniques of the Big Guns. You 'llieam which duping method to use , fi nd out what
equipment you'll need, and discover the secret of building a pileup. Includes separatechapters on OX
and domestic contests. $5 .95 while they last!

6+ wpm-This is the practice tape for
those who survived the 5 wpm tape ,
and it 's also the tape for the Novice a nd
Technician licenses. It is com p rised of
o ne solid hour of code. Cha racters are
sent at 13 wpm and spaced at 5 wpm.
Code groups are en tirely random cha r
acters sen t in grou ps of five-definitely
not m emorizable !

"Back Breaker"
13 + w p m -Code groups again, at a
brisk 13 + wpm so yo u ' ll be really a t
ease when you sit down in front of a
steely-eyed volu n teer exa m iner who
starts sending you plain language a t o n
ly 13 per. You'll need this e xtra margin
to overcome the sheer panic universal
in m ost test situations. You 've come
this far , so d on 't get code shy now!

"Co u ra geo us"
20+ wpm-Congratulations ! O kay, the
challe nge of code is what's gotten you
this far, so don't quit now. Go fo r the
Extra class license. W e send the code
faster than 20 per. It 's like w earing lead
weights o n you r feet w hen you run ;
you 'll wonder why the e xa miner is
sending so slow ly!
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BOVE AND BEYOND

Peter H. Putman KT28
84 Burnham Road
Morris Plains NJ 07950

LINEAR TRANSVERTERS

This month I'd like to touch on a
previous topic that might benefit
from furthe r discussion. This topic
is the theory and operation of lin
ear treosverters. since a great
deal of misconceptions exist re
garding these devices and how
they work. I've also seen many
examples of improper use and
subsequent damage of transvert
ers, largely due 10 these same
misconceptions.

Let's gel down 10 basics: A lin
ear transverter is probably the
simplest way to get a signal on the
VHF and UHF bands. By defini
tion, a linear transverter is a trans
mit and receive converter with au
appropriate switching contained
in one circuit, capable of upeon
verting rf signals from and down
converting to an intermediate fte
quency in a linear fashion. Seems
easy enough!

Fig. 1 illustrates the typical
block diagram of a tra nsverter.
The circuit scheme is quite sim
ple, using a local oscillator (lO),
transmit mixer, transmit rf ampfifi
er(s), receive mixer, and receive rf
amplifier. Some sort of transcetve
switching is usually employed on
board at both the intermediate fre
quency and the desired conver
sion frequency.

11 you wanted to build the sim
plest t ransverte r possible , all
you'd really need would be the
t.o. the transmit mixer, and the
receive mixer. This would encorn
pass three active devices, all of
which could be FETs in this exam
ple, let's say you'd want to con
vert 28-MHz signals to 50 MHz on
transmit, and convert 50 MHz to
28 MHz on receive. The first step

Number 13 on yout FeedbllCk card

would be to determine the correct
lO frequency, which would be 50
- 28 = 22 MHz. AJFET oscill ator
using an MPF102 or J3l0 could
be constructed to run at 22 MHz,
using a third overtone crystal.

Next, you'd need a way to mix
that signal with a 28-MHz source
to yield the desired 5O-MHz fre
quency, A 3N204 MOSFET would
work well here, with its output cir
cuit tuned to 50 MHz. Since the
3N204 is a dual-gate MOSFET, it
is ideal for mixing two signa l
sources. Since it is a high-imped
ance device, you' ll be able to work
with iow-tevet t .O and i-f sources.
And its performance will also be
fairly linear.

Finally, you'll need a way to mix
50-MHz received signa ls with the
LO to come up with the i-f again,
so another 3N204 is selected for
much the same reasons as in the
TX mixer. This device has a fair
ly good noise figure and lots of
gain at 6 meters. The completed
bare-bones transverter is shown
in Fig. 2.

Great! The whole th ing can fit in
a small case and run off a a-von
battery. The only prob lem is that
you might want to run a bit more
power output on transmit. And
you'd like a bit more signal to work
with on receive as well . Time to
add rf amplifiers, such as VHF sili
con bipolar transistors (examples:
2N2369, 2N4427) after the TX
mixer, bringing you up to the .5
Walt level. And another 3N204 rf
amplifier ahead of the rf mixer to
improve sensitivity. Now we've
progressed to Fig. 3.

Still not satisfied? How about
yet more power at 50 MHz, by
adding two stud- or tlanqe-mount
rf power devices (2N6080, 2N6082)
to bring the output up to 10 Walts?
Bette r put them in thei r own
shielded case as well. As a matter

of fact, why not add some sort of
simp le t ranscetve switch ing
scheme using diodes, transistors,
and a relay? Put the whole thing in
a case with the necessary connec
tors, and we've moved to Fig. 4.

Remember that the core func
tion of the nansverter hasn't
changed one iota with all of the
add-ens. You still have a transmit
mixer, receive mixer, and local cs
cillator doing most of the work,
and you have them doing it at very
low signal levels. This is probably
the one concept most amateurs
have trouble with regarding trans
verters! The power requ ired to
make the receive mixe r work is
infinitesimal. Consider that a typi
cal signal at 50 MHz might be .2
uV, or about - 120 oem. The re
ceive rl amplifier stage will proba
bly kick this up about 16 dB or so
to - 104 dBm, or a bit over 1 mi
crovolt , The RX mixer will add
about 14 dB in conversion, mak
ing the totar conversion gain 28 dB
and presenting a signal to your
i-f receiver of about - gO dBm,
or 7 uV.

On transmit, it's very much the
same. Most linear transverters
use two MOSFETs in a dual-bal
anced mixer scheme to improve
linearity, but they need very little
in the way of i-f excitation to do
thei r job , Consider the typical
transverter with four active stages
of rf amplification, running 10
Walls output. Such a transverter
might only need a signal level of 0
dBm, or 1 milliwatt, to achieve full
rated power, and most commer
cially made transverters on the
market today operate in that pow
er range. The conversion gain
through the transmit section is
then 40 dB from 1 mWto lOW.

You'll also find that driving the
TX mixers with much more than 1
mW will yield no additional output,
and at this point the TX mixer is
saturated . When saturation oc
curs, the TX mixer is at the end of
its linear mode of operation, so
more drive will result in spurious
mixing products and distortion of

the original waveform. This is why
mosl transverters have on-board
attenuator networks, usually re
sistive. These anenuators allow
up 10 300-500 mW of energy to be
applied without significant harm
to the TX mixer stage .

Higher drive levels requ ire
more attenuation to dissipate the
excess drive , and such attenua
tors are available in up to 15
dB, 10-Watt models most fre
quently used with 144-MHz multi
mode transceivers . I've often
seen trensverters for 432, 1296,
and higher damaged because the
user forgot to incorporate the ex
ternal high-power allenuator and
applied 10 Watts across 300 mW
of resistors, destroying them and
the TX mixer stages (sometimes
even the RX mixer as well)!

You could conceivably build a
high-power linear transverter us
ing a power tube , such as a
4CX250B, and drive it with a few
Watts of energy at the i-I and a few
Walls of LO injection , but this
would be a bit impractical be
cause 01 size and power require
ments! Indeed, early linear t rans
verters used balanced-mixer
tubes such as the 7360 to get up to
VHF frequencies with a few Walls
of i-f excitation.

The important thing to remem
ber is that properly designed
transverters are linear devices.
After all, we've just seen that they
are essentially mixers with add
ens! That means that any type of
i-f signal can be reproduced faith
fully at the desired transm it fre
quency, and any type of received
signal can be oownconverted .
AM , F M , SSB , CW , RTTY ,
ATV ... it makes no difference to
the transverter! This is why I've
long favored using transverters
with HF radios for superior VHF
and UHF operation , instead of
costly rnultimodes. Why spend all
of that extra money when the lin
ear transverter does its job so
well , so simply, and so inexpen
sively?

Remember, too, that the linear
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Fig. 1. Block diagram of a typical fransverfer. Pin diode or relay switch
ing is often used between the TX and RX antenna.
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Fig. 2. Here is the simplest form a transverfer can take-two mixers and
a local oscillator (LO).



•

--{ .~.()o< f- _ F[ 1l IIF ....P

,
' ~I"~ ."44" t-r

--{ . ...0 4

± ..NT[NN

' ~"69 co 'f
~XTU S W'TCH

1
,

. ...0<1 . ~'O<I'r

,
,,~

Proto A. Here 's a fron t view of the operating position at KT2B. HF
transceivers and VHF exciters are on the left side, while transverters
and VHF/UHF amplifiers are on the right.

IlF ......

along photos if you have them,
ideally black-and-while prints.

In that vein , I'll show a recent
shot taken of my station which I
recently rem od e led , adding
sheetrock walls and insulation to
make it look nicer and s tay
warmer in the wintertime. To the
left side of the picture, you'll no
tice an 1C-74O, an IC-SS1D, and a
TS-43OS. The 551 D is on loan
from Mike Crawford WA2VUN,
but the 1C-74O and TS-43OS are
my workhorse rigs. The 740 finds
most of its use on HF (yes, Iactual
ly operate those bands, too! ),
while the 430 serves as a trans
verter driver through the switch
panel to the extreme right.

Transverters are employed on
2, 220, 432, and 1296 from the
switch pane l. A f ilth position
brings the 28-MHz XMIT and
RCVR lines to front-panel BNC
jacks lor bench-Iesting purposes.
Solid-state amp lifiers run 200
Wails on 2, 120 WailSon 220, and
130 Walts on 432, with a single

II. "'.[11

RF .. ..P

RF .. ..p

T

8UFHII

COMING UP

Several interesting items have
arrived at the shack lately for re
view purposes, among them the
Kenwood TS-711A (yes, I'm finally
getting around to reviewing it!),
ICOM IC-275 mobile multimode,
SSB Electronics LT33S 902-MHz
transverter, Microwave Modules
S0128R 5O-MHz transverter, and
yagis for 144 and 902 MHz from
Tonna. I've even heard rumors
that a new Yaesu 727 dual-band
HT is on the way as well. One
thing is certain : I won 't run out of
VHF and UHF equ ipment to re
view in the near future .

Fig . 3. We 've now added a buffer amplifier and rfamplifier to the TX line,
as welf as an rfamplifier to the RX fine and a TXlRX switch.

I'd like 10 hear your input on
some of these items if you are al
ready using them in your station!
Feel free to drop me a note and list
any observations you have
likes, dislikes, whatever. In tact,
I'd like to hear more about your
station and operating habits-fa
vorite bands, equipment, interest
ing contacts, and the like. Send

UPDATE

Charles Osborne WD4MBK of
the Southeastern VHF Society
has computed the correct coaxial
balun length for KLM's 144- and
220-MHz antennas (using RG-142
Tetlon? coax). For 144 MHz, the
lengt h shou ld be 31.6 inches
shield to shield . For 220 the length
should be 20.75 inches shield to
shield . Add one-half inch to each
end to allow enough wire to go to
the spade lugs.

Fig. 4. Now we 'VB added a driver and PA stage. as well as transceive switching.
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long been a problem on 2, and it
doesn't make much sense consid
ering how much bandwidth there
is to use.

Yours truly was busy nursing a
cold and viSiting relatives in Ver
mont and found out about the
opening after 1returned home. Of
course, I've always maintained
that all I have to do to make 2
meters open up is go on vacation
with no equipment. It never fails. I
appreciate your input, Mike, and
askother readers with evidence of
this sustained trope opening to
send along some logs or anec
dotes. And we thought all the
good propagation was over by
November 1!

r 3~.04 }--

nensvener allows you to employ
all of the bells and whistles on
your HF rig, such as filter opt ions,
scanning, dual vtc's. even gener
al-coverage receiver options! One
ham I kno w uses his a-meter
uensverter and TS-430S in AM
mode to listen to the local airport
transmissions in the 130-MHz
range.

Thanksgiving Openings

Checking the mailbag, Mike
Rhodes W8DN of Celina , Ohio,
writes in to talk about the open
ings experienced throughout
parts of the country last Thanks
giving (Of all times!). Mike is active
on both 2 meters and 70 em using
an ICOM 745 and Microwave
Modules MMT-144 /28R and
MMT-432128S linear transverters.
(How appropriate!) In Mike ' s
words, " ... 1 thought you might
be try ing to compile a pattern for
the Thanksgiving Day VHF/UHF
openings so here is an extract
from my log ... 1was unaware of
the open ing until late Thursday
evening after the holiday guests
had left. It was just plain luck that 1
even bothered to turn on the rig!
[Ihat'a the way it usually hap
pens , Mike!) . . .Boy, am I glad I
did! I'm a newcomer to VHFfUHF
(except 2m FM) ... . Th is was my
first real opening. What a beaut! "

Mike goes on to discuss his
observations regarding the pow
er needed to make consistent
contacts, especially on 432 where
he found that 40 Walls was all
he needed to bag a s o s in EN93
(Ontario), EM15 (Oklahoma City),
EM28 (Kansas), EM35 (Arkan
sas) , FN2lJ (New Jersey) , and
FN02 (New York), among others.
Mike, it looks as if you were
busier than a one-armed paper
hanger! He also observes that the
25 Walls on 2 meters was a little
less than he needed to get
through the "zo-rneter-uke pile
ups on 144.200 MHz!" This has
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3CX100 tube running 80 Watts on
1296. Yes , I like Bird wattmeters,
before you ask . Below, the main
power supply is an Astron RS35.
Next to that is the Boonton 92 rf
millivoltmeter, and next to that a
Bird GOO·Watt dry dummy load.

Cables pass through a special
plywood window panel and are
supported with an elastic shOCk
cord . The shelf brackets orig inally
were designed to hang plants
from , but they make great test ca
ble holders as you can see. Over-

Bill Pasternak WA61TF
28f97 Robin Avenue
Saugus CA 91350

PIRATE COORDINATION
VS_THE FCC

Establishing your own repeater
council to lend an air of legitimacy
to an uncoordinated repeater can
place you in jeopardy of FCC
sanction if that sys tem causes
even the slightest interference to
a leg it imate and recognized re
peater in that geographic area.
This is according to FCC Special
Services Division Ch ief Raymond
A. Kowa lski, who issued a letter of
interpretation of the revised ama
teur repeater regulations as set
forth in the Report & Order on PR
Docket 85-22.

The interpretat ion comes as an
answer to an info rmational re
quest filed before the com mission
by ARRl VHf Repeater Advisory
Committee Chairman Joe Eisen
berg WA0WRI of lincoln, Nebras
ka. Eisenberg , who also serves as
Nebraska State Frequency Coor
dinator and as the Nebraska rep
resentative to the multi-state um
brella organi zation called MACC
(the Mid-America Coordination
Council), had been asked to he lp
arb itrate a long-standing dispute
between a local frequency coordi
nator se rvi ng the Kansas City
area and the two statewide coun
cils serving Kansas and Missouri.
The latter had claimed the right to
handle coordination for the Kan
sas City area on a shared basis,
since the ci ty lies on the Missouri
River and is therefore divided be
tween the two states.

Both statewi d e councils re
fused to recognize the work of a
local Kansas City area frequency
coordi nator who had been per
form ing repeater coordination for

head mufti-drawer storage cabi
nets facilitate parts storage, and
I've got plenty of spare parts for
every type of application including
spare FETs for preamps, which
I used to blow up quite reg u
larly years ago. I also added a
phone, which is very helpful dur
ing contests!

The television usually sits up
sta irs , but I was busy repairing
some equipment and watching a
football game when the shot was
taken , using my cusncran 32·19

NumlHf' 190n your F_ c.rd

many years and who had the
backing of the local radio ctub
council. As discussions between
the two opposing factions had
brought no result , Eisenberg de
cided to obtain guidance from the
FCC; he presented them a list of
facts and issues as professed by
both sides.

Bureau Ch ief Kowalski ex
plained to West/ink Report that
the FCC could not in terpret its
own rules to satisfy anyone partie
ula r case. Its interpretation, while
citing the situation in Kansas City
as a specific, in fact, affects all
amateurs. all repeaters, and all re
peater councils.

We spoke with Ray by phone,
and he gave West/ink Report the
gist of what his letter to Eisenberg
said : " When the FCC enacted PR
Docket 85-22, it said, 'We encour
age local coordinators to partici
pate in a regional or umbrella enti
ty .' Our lett er of November 13
interprets that language to mean
that where there is a regional enti
ty-as there is in the Missouri and
Kansas areas, which have in fact
determined who the rightful coor
dinator is in Kansas City-then
that is the rightful coordinator, and
people who operate with coordi
nation from anyone else do so at
their peril. It is the licensees of
the repeaters , not the coordinator
or bogus coordinator, who are
risking sanctions if interference
occurs."

We asked Kowalski if this action
were aimed at ridding amateur ra
dio of the many pirate coordina
tion cou ncil s that have been
springing up of late to challenge
the long-established and bona
fide repeater coordination ope ra
tions and spectrum manaqement
entities in various cities nation
wide . " The mechanism for mak-

Boomer as a television antenna
on channel 7. It works great, by
the way! Just out of the picture to
the left is a 6-foot rack cabinet,
with th e Hewlett-Packard B08F
signal generator; 14-volt , 15-Amp
supply; 1-kW, 144-MHz amplifier;
300-Watt, 432-MHz amplifier; and
2000-volt, 1-Amp power supply for
contest wor1l. .

All of these rigs feed the follow
ing antennas: on 160 and 80 me
tees. a B&W ac 1.8-30 wire anten
na. On 40 meters, a bazooka, and

ing them go away is tha t they are
exposing other people to jeop
ardy ," said the FCC Bureau
Chief, "and we are not going to
nearot other people saying . 'Welt,
how d id I know? ' We are put
ting them [all amateurs] on notice
right now! "

How can you tell who is and who
is not a valid frequency coordina
tor for your geographic area? The
simplest method at this time is to
consult the latest issue of the AR
Rl Repeater Directory. While not
an absolute bible as to who is who
in freq uency coordination, it is
the most accurate listing to date,
and according to Bart Jahnke
KB9NM , who serves as its editor,
the league takes as many pre
cautions as are humanly possible
to ensure the accuracy of this
publication.

Westlin k. Report contacted
Jahnke and asked several ques
tions pertain ing to th e way in
which such listings are devel
oped. KB9NM replied that the Re
peater Directory lists only re
peater coordinators that it knows
exist and that are active. In the
case in which a regional coo rdina
tion body exists (as favored by the
FCC in PR Docket 85-22), the Re
peater Directory mentions the to
cal council(s) recognized by such
a body.

Where one repeater council or
coordinator has been replaced by
another, the Repeater Directory
attempts to obtain, by connrma
tion in writing , the current coordi
nator's identity. Additionally ,
" made-to-o rde r" coordi na tio n
councils are not recognized un
less (a) the area in which they
claim to coordinate has been
proven to be vacated by a previ
ous coordinator or (b) the proper
election has taken place by either
the general amateur populat ion or
by the owners/trustees of All re
peaters that fall under that juris
diction. Jahnke added that " the
ARRl attempts to authenticate
the validity of any and all cocrdr-

on 20-15-10, a Custlcraft R3 vert i
cal. On 50 MHz, I usea KlM 7-e1e
ment yagi @ 40'; on 144 MHz, a
Cushcraft 32-19 @ SO'; on 220
MHz , a KlM ta-etement yagi @

55'; on 432 MHz, a Tonna 21-ele
ment yagi @ 45' ; and finally , on
1296 MHz, four 23-element Tonna
yagis in an H-frame @ 58'. I em
ploy 718- hardline at 1296: 112"
hardline at 432 ; and 9913 at 220,
144. and 50 MHz.

That's it for this month! See you
in April, Above and Beyond !.

nators/councils that it lists in the
Repeater Directory . These list
ings are generated with the best
informat ion ava ilable to us at
that time."

Does the FCC recognize cccrer
nators and counci ls listed in the
ARRl Repeater Directory as be
ing the " official entities" of given
geographiC regions? Bureau
Chief Kowalsk i notes : " The state
ments that were made about it (by
FCC officials two to three years
ago) were made at a time when
the ARRl Repeater Directorywas
the only thing there was as far as a
listing of coordinated repeaters.
But , since that time, PR 85-22 has
come out , and since that time the
amateur radio community has be
gun to explore the notion of re
gional councils , of umbrella orga
nizations, and they have begun to
explore the idea of a nationwide
data base. So, I would not say that
the fact that you [a repeater) ap
pear in the ARRl Repeater Direc·
tory has the same weight that it
had, say, two years ago, but, on
the other hand, it st ill is a good
indication (to the FCC) that this
repeater is coordinated . and at
least it is a place where, un til
something better comes along,
coordinators can look to see if
there is anybody on a particular
frequency .

" It (the ARRl Repeater Directo
ry) is the kind 01 thing that some
one says, 'Well, wait a minute.
This stray coordinator has come
along and coordinated somebody
on this frequency, but I can pro
duce lists going way back some
10 years (including listing in the
ARRl Directory) that show that I
have been there alt of the time and
that anybody who is looking to c0

ord inate (a new repeater) could
have looked it up in this well
known source.' So I think that it
(the ARR l Repeater Directory ) in
deed does carry a lot of weig ht."

What can a repeater coo rdina
tion counci l that feels it is truly the
rightful representative of a given
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313-469-4656 The RC-850 Repeater Controller .. .

when only the best will do.

Amateur, Business
Marine, and SWL

Major Credit Cards
- We ship UPS
Most Major Brands

- Sales & Servlce
WE STOCK

Radios , Ant, Books
and Accessories

ICOM, Kenwood , Yaesu
and Many More!!

Ca ll For Prices

With an RC-850 controller, your repeater becomes fully remotely programmable _
command codes, timers, autoclial numbers, lD and tail messages . . . virtually every para
meter can be easily changed. Touch-Tone programming from your radio or the phone with
synthesized voice confirmation.

The patch supports local and radio-linked remote phone lines, so you can extend your
patch coverage to match your RF coverage. Now you can have a fuilleatured patch even
if you can't get a phone line at your site. The 250 autcotar slots meet everyone's needs,
with up 10 35 digit storage lor MCItSprint.

The eeay-tc-ose mailbox lets you include phone numbers, times, or t-equenctee as
parts 01 messages. And it's so smart, it'll leave you a message il you miss a reverse patch
or an alarm.

Selective eaj capabilities range lrom two-tone to numeric display paging, so you'll
always be available. And its voice response metering continuously stores k>w and high
readings - so you can lind out how cold ~ gets, how high the reflected power reads .. . and
when.

Individual user access codes, with caUsign readback, give you secure access to
selected functions to completely prevent horseplay.

Advanced computer Controls continues to lead the way in advanced repeater technol
ogy, changing the face of amateur repeaters every day. A::::C controllers offer users, control
operators, and site managers features and tools to make operation more convenient, useful,
and FUN!

The industry's top-of-the-line controller - lor your repeater.

28360 South River Road
Ml. Clemens , M148045

.... 162

Sun., Mon. -Closed
Tue., Wed, ,-1Q-6
Tturrs.. Fri.-1Q.9

Sat,-10-4

aee
advanced
computer
controls. inc.

2356 Walsh Avenue
Santa Clara. CA 95051

(408) 721·3330

RESOLUTION BAND
WIDTH Two position
switch selects either 100
KHz or 300 KHz resolution
bandwidth filters.

REFERENCE LEVEL is
used to establish the
amplitude relerence level
of the top line 01 the gra
ticule. either O. -20, -40
dBm or +49. +29. +9 caew.

TUNING allows you to
select the center Ire
quency and moves the
display "window" up or
down the spectrum being

_--displayed.

SPAN controls the wid th
_ _ _ 01 the spectrum being

displayed.

RF INPUT BNC connector
---accepts signals to be dis

played trom less than 50
MHz to over 110 MHz.

AUDIO OUT miniature
phone jack lor low impe
dance earphones,

AUDIO DEMOD turns the
audio feature on or Off and
controls the volume of the
internal speaker or the
AUDIO OUT miniature
phone jack. With the
SPAN control set to ZERO
(0) the STA-70D will oper
ate as a fixed tune receiver
so you can obtain audio
identification of the signal
displayed.

CENTER FREQUENCY is
a 5 digit, 7 element LED
frequency readout that
displays center frequency
in MHz,

SWEEP RATE controls the
rate the analyzer sweeps
through the frequency
band set by span and the
rate at which the analyzer
sweeps the display.

VERTICAL SENSITIVITY
allows you to change the
display between 10
dB/DIV and 2 dB/OlY_

INTENSITY controls the
brightness of the display.

HORIZ & VERTICAL
POSITION these two
knobs control the place
ment 01 the display on the
screen,

SEE AND HEAR THOSE ELUSIVE SCPC SIGNALS
WITH AVCOM'S NEW STA-70D TEST ANALYZER!

The AVCOM STA-70D IF and FM Test
Analyzer was developed to assist in the
installation and maintenance of Single
Channel Per Carrier (SCPC) satellite
recept ion systems. Designed to be con
nected to the 70 MHz IF output of a C or
Ku Band downconverter the STA-70D
displays signal level, interference, and
all carriers present. When an antenna is
connected to the RF INPUT the FM
Broadcast spectrum can be examined.
A built in audio demodulator allows the
STA-70D to operate as a fixed tune
receiver at zero span. This means you
not only see the carriers but you can
listen to them as well .

The STA-70D is adaptable to other than
the 50 to 110 MHz frequency band used
in SCPC satelli te communications. For
example the STA-70D can be ordered
fo r use as a spectrum display monitor
fo r special ECM requi rements. Possible
applications are unlimi ted call or write
AVCOM with your requi rements.

AVCOM~,oo
500 SOUTHLAKE BOULEVARD
RICHMOND. VIRGINIA 23236
TELEPHONE (804) 794-2500

FAX: 804-794-8284 TELEX: 701·545
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area do if it thinks Ihat it has been
treated unjustly by a larger re
gionwide or another existing ecce
dinatorfcounc il? Kowalski sug
gests that using the elect oral
process might be a solution, but
he also notes that such an elec
tion must include ALL amateurs
of a given geographic reg ion ancl
not just those hams who serve
on repeater councils or who own
repeaters.

Who wou ld bear the cost of
such an election? That he can
not say. But , an elect ion of this
type would necessarily include
the costs of printing and distrib
uting secret mail-in ballots, an in
dependent "Committee of Tell-

ers'' (probably located out of that
region to provide election secu
rity to count the votes), an agen
cy willing to lend its support to cer
tify the outcome so that it could
not tater be challenged in court,
and the rest of wnat goes into
holding such an above-board
election. All of these costs would
probab ly fall to the Chall eng
ing coordinator, since the estab
lished coordination body has no
reason to spend its funds on such
an election , and the AAAL has
made it clear that it intends to
" stand clear" of the political as
pects of the repeater coordina
tion and spectrum management
process.

The letter of interpretat ion sent
to VAAC Chairman Eisenberg ,
along with the very tight guid&
lines established by the AAAL
to obtain a " Coordinators ' uei
ing" in the AAAL Repeater Di
rectory as outlined above, means,
in rea lity, that a self-professed
pirate frequency coordinator will
not be recognized by e ither
the FCC or the AAAL, ancl that
those repeaters who try to evade
the regulat ion of an established
and recognized coord inator face
me prospect of severe sanctions
and penalties if their operation
causes harm 10 a coordinated
operation . It also means that if a
repeater coordinator says that

" the band is full and th ere is
no room for your new repeater
because it will interfere with al
ready existing machines," then
you had best not even consider
putting it up.

Thanks to VAAC Chai rman
Eisenberg , the word of a f re·
quency coord inator now appears
to hold the weight of FCC reg
ulation. To again quote Division
Chief Aay Kowalski: " That ought
to go a long way toward strength
ening and putting teeth into what
the commission said as far as
how you tell the rightful coordina
tors. We (the FCC) are not going
10 pUI up with 'fly-by-night' pirate
coordinators! " .

bar , I write this in early December,
so the rooms may be very close
to being gone by now. Rates will
be about 35-40 bucks for a dou
ble room . Jim will be able to give
you more updated infor mation
about cost.

This year the ORP ARCI will
have a commercial booth set up.
This will enable us to sell member
ships, books, and perhaps a small
kit or two. Do be sure to stop by
and say hel lo.

Bob Spidell W6SKO will take us
on another tour of Dayton after
dark-on foot, I'm sure.

l! nothing else , stop by and see
all the home-brew radios in the
hospitality suite . Who says hams
don 't build? ORP operators do! I
have a good feeling that we may
see some CCW (Coherent CW)
rigs there. Think of it. Running 3
Watts into a longwire with 05 copy
using a Tandy Model 100 and a
CCW home-brew rig . ft's even
more fun if everything is done
portable.

Since it is early, I don't know
when the OAP forum will be . I do
know that I will be giving a talk on
home-brewing and serer-power
ing of ORP rigs. I received a letter
from Rev. George Dobbs G3RJV
saying that he might make the trip
over here with Chris Page th is
year. If so, it looks as if it will be a
very interesting forum.

Photo B. Alan Pike fires up on 40
meters for a few QRP QSOs.

place of Walts, that 's what it took
to communicate with each other at
the banquet. Much fun was had by
all. Back at the hotel, some chest
pounding-about the best DX,
Field Days, antennas, and such
was exchanged till the wee hOurs
ofmoming.

saturday at about 4 p .m. we
had an official OAP AACI meet
ing. Since I am on the Board 01
Directors, I discussed issues that
helped determine the direction 01
the club for the coming year. We
lacked one member to have a quo
rum. Issues that had to be voted
on were done so via the mait.

That evening, many well-known
OAPers showed up, including
Adrian Weiss W0ASP,Chris Page
G4BUE, Jerry Trotten K81RO, Les
Shattuck W21 PX, and Jim Fitton
W1 FMR. Several awards were
given out to individuals recoqntz
ing thei r efforts in OAP.

The OAP forum started Sunday
morning. Chris Page was speak
ing on ORP in the UK. I knew he
would have been a hard act to 101
low, so I started off the forum with
a talk on my favorite subject-so
lar energy and QRP. Then Chris
gave his talk, and Les Shattuck
discussed the direction of the
club. Ade Weiss tied things all to
gether with a questiOn and answer
session. What a time we had
more than three hours spent talk
ing OAP.

That was last year. What can
you expect this time? Well more of
the same, only better. First things
first . We again will be staying in
the Bellon Inn in downtown Day
Ion. Once more Jim Fitton will be
taking care of the rooms. I urge
you to call Jim at (617}-374-3S94
for more information. Collect calls
will be answered by his cat, Fred.
If you want , write to Jim at PO Box
58, Ward Hilt MA 01830. Remem-

ty suite. With those small back
pack rigs lying on the table and
with the mic ro antenna present,
we ll just guess what we d id?
seemed as if we loaded up every
thing with in reach of the radios.

I sure would like to know what
that one guy was doing with ocr
antenna sinker on the 3rd floor.
Every time we dropped the anten
na out ever -the patio and down the
side of the hotel, someone would
cut off the wire the weigh t was on.
Good thing the weights were emp
ty cans of beer!

The main OAP booth was
manned by Leo KCSEV, and Jim
KK7C took control of the flea mar
ket spot. Membersh ip sign-up
sheets were at both locations.

Now I can understand why ev
eryone in W6-land is laid-back .
Bob W6S0K led more than 35 of
us through the back alleys of
downtown Dayton looking for oor
banquet hall . After eight blocks of
walking, we fina lly made it. Wits in

RP

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

DAYTON SCOOP

As I promised last month, I'm
going to scoop everyone with
news of the Dayton Hamvention
'87. But, belore I go on with the
plans for '87, I' ll look back at Day
ton Hamvention '86.

The Belton Inn provided us with
Ihe 10th and 11th floors. Things
started to cook on Thursday with
Jim Fitton setting up the hospneu
ty suite. After dining out on pasta,
the group returned to the hospital
ity suite and talked about anten
nas, with Brice Anderson W9PNE
showing off his waist-high ac-to
t o-meter micro-loop antenna.
This job was the sequel to his last
Field Day experiments.

The fact that one table was cov
ered with some of the best.Jooking
home-brew gear I have ever seen
was worth the trip to the hospitali-

Photo A. Close-up view ofthe backpack spec;af. Notice the two batteries
tothe right.
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The RC-85 Repeater Controller ...
the affordable controller for any repeater.
The AC·SS controller offers the high tech basics of repeater control. Of

course, much of what we consider the "basics' aren't found anywhere else. at any
price. Remote programming leis you configure the operating characteristics of
your repeater, and change them at any time - without a trip to the hill. Non-volatile
memory remembers your parameters, even after a power loss.

Synthesized speech makes it easy for users to interact with the repeater.
Commands are acknowledged, and information is available to users, through
remotely programmable 10, tail, and bulletin board messages, And since your
repeater talks, it's friendly and fun to use.

The patch includes ten emergency autodial numbers, and 190 user loadable
autocrat slots. With toll restrict, "cover tone", and more.

The remote base capability lets you connect a transceiver to your repeater,
for remotely commanded linking to other repeaters and simplex channels. With
full frequency ccnteou Frequency agile linking is invaluable in public service com
munications.

There 's even more , . . a talking a-meter so users can check how well they're
getting into the repeater, a site alarm for security, remote control logic outputs
for controlling other equipment at the site,

There's never been a better time to upgrade your repeater system with
ACC's products, unmatched in the industry in quality, sophistication, and perfor
mance. With well written, illustrated, easy to read manuals, training tapes, and
telephone support.

Please call or write now for the rest of the story on all our repeater products,
including controllers, digital voice storage units, and other Touch-Tone control
products.

You'll be GLAD you did.

WE STOCK:
AEA, ALINCO, AM P SUPPLY CO.,
ARRL PUBLICATIONS, ASTRON,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DIAWA,
HElL, HUSTLER, ICOM, KAN
TRONICS, KENPRO, KLM, LAR
SEN, MFJ, MINI PRODUCTS,
MIRAGE, MOSLEY, NYE VIKING,
SOMMER, SONY, SPIDER AN
TENNAS, TEN-TEe , TELEX
HY-GAIN, TRYLON WSE DOCK
INGBOOSTER, YAESU.
Your Dollar will go further in Canada;

Call Today T See How Far!!
US MARKET

I.d.
IT

S. p p lle. U _

COM-WEST RADIO SYSTEMS
8179 Main Street

Vancouver, BC Canada V5X 312

(604) 321-1833

Credit Allowed For Toll Calls
.- 149

aee
advanced
computer
controls. inc .

2356 Walsh Avenue
Santa Cla ra. CA 95051

..... 143 (408) 727-3330

Manufacturers of Quality Communications ~q!:!.ipment

EXPANDABLE REPEATER SYSTEM

oRepeaters
oLinks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

Hi Pro 'E'
--- l ..

•

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

• A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro " E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWlNG FEATURES: A BASK REPEATER WHICH WOULD IN

CLUDE A COMPLETE RECEIVER. TRANSMITTER, COR, FRONT PANEL CONTROLS AND INOlCAlOAS, lOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE

EXPANSION, ALL HOUSED IN AN EXTREMELY RUGGEO, ENCLOSED, 19-INCH RACK MOUNTABLE CABINET.

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE AOO ON , THE ADD ONS ME_HIGHER POWER. 1101220 vAG POWER

SUPPLY. IDENTIFIER, AU10 PATCH, OR COMPUTER CONTROllERS. IN AOOl1lON TO THESE ADD ONS AN AOOIT1ONAl RECENER AND TRANSMITIER CAN BE

MOUNTED INTERNAllY FOR USE AS CONTROL UNKS, REMOTE BASE OR DUAL SAND OPERATION, ETC .

• AN EXTENSION PANEL IS AVAILABLE FOR lOCAL MONITORING OF THE REPEATER AND CONTAlNS ALL NECESSARY METERING, STATUS UGHTS AND INDICAlOAS, ALL

ADD ONS ME AVAlLABLE FROM THE COMPANY AND ME COMPLETE INCWDING INSTRUCOONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (21 5) 436·6051 Telex 499 0741 MELCO ..... 47

WRITE OR CALL FOR OUR COMPLETE CATALOG
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MORE TO COME

I plan to have a busy year with
theQRPcolumn. Next month I will
try and do the Field Day special.
Look out for columns on solar
power, operating lips , antennas,
contesting, and more. As I have
said in the past, i1 is your column.
Tell me what you WQukl like to see,
and 1'0do my best to get it printed.
I we lcome photographs , j ust
make sur!'t they have a lot of con
trast and are in locus. Black-and
white are the best to send, but
color ones are line if they meet the
above requ irements. Sorry, if I
send them in to be printed, you will
not get them back. Make copies to
send to me.

I try and answer all letters, but I
sure would like an SASE. My
postage bill is growing out of line.
For those who would like to send
mail via CompuServe E-mail.my
10 number is 73357,222. However
it's done, I really appreciate the
input. Until next month, enjoy the
upcom ing spring sea son and
QRP operation.•

CRP ACTIVITY

Several 01the letters that I have
received ask where they may lind
active QRP operators. The QRP
ARCI sponsors the First-Sunday
000 parties. This is not a contest,
but rather an informal get-togeth
er to meet with each other and
exchange ideas on QAP. Table
1 snows the schedule. Do give
it a try.

One more place to look lor
QAP activity is on 3Ometers. Look
for QRP CW signals on 10.105
and 10.120 MHz. All are encour
aged to call and listen on these
frequencies .

HEAR THE LATEST?
YOU WILL IF YOU REAO

THE WESTlINK REPORT
$22.5011EA8

REQUEST TOUR FREE SAMPLE
~~'"--, ,,
~ ....,~~

~

28221 Stanley Ct .,
Canyon Country, CA 91351
(805) 251·7180 machine
(805) 251 -5558 modem, entry; WLR ... 138

THE WESTLINK REPORT

-.:it'

WESTLINKREPORT
_"'_. ,,,,., - " .11•• '0 ""..,.

7.110
3.710

21.110
28.110

21.110
28.110
7.110

NoviceSSB
14.285
21.385
28.885
7.285
14.285
21 .385
28.885
7.110
14.285
7.285
3.985

w••••••••••••••

FIELD DAY

Speaking 01 operating in the
field. The big one is coming . You
know, Field Day.1 would like to run
a special Field Day column, but
need your input. Do you have a
special "death-ray " antenna?
How about your operating se·
crets? Everyone does some chest
pounding when it comes to Field
Day. The time is near, so drop me
a line, and I'll get it printed up.

combin ing the accomplishment of
backpacking in the bcomes with
the sport of ORP.II probably is not
a bad safety backup either ."

Well, I'm impressed . Looks as
though Alan is very serious about
combin ing two of his hobbies into
one. Any more hikers out there
who would like to tell their stories?
What is the best antenna to use in
the outback? I'm sure thai every
one woukllike to know. I do.

ew
14.060
21 .060
28.060
7.040'
14.060
21 .060
28.060
7.040'
14.060' •
7.040'
3.560

ANew

HAMRADIO STORE
"PENNSYLVAN A

NORTHEASTELECTRONICS SUPPLYCO.,INC.
WHITEHALL PENNSYLVANIA

{40 miles norlh of PhiladelphiA}

\jjJW8~§llll
" [f tlIICOMI.
lr.lrTEN.TEC

•••••••••

146.745 2m Re pealef
W3GOQ, WB3EAN
BoO & Oi'". Jone.
19 52 MICArthur Ro-el
21~1 1 2 ... 139.. ....••••••••........................~

••••••••.• '1
: ~~
••••

"Some other countries use 7.030.
• 'Transcontinental QRP Net-s-Join us!

UTe
14-16
16-17
17-18
18-19

''''20
20-21
21 -22
22-23
2>-00
00-01
0 1-03

Table 1. First·Sunday schedules. The QRP ARCI sponsors an informal
QSO party the first Sunday of each month at the following times and
frequencies. Try CW on the hour and sse and Novice frequencies on
the half hour. Join in to get acquainted with other QRPers.

in lawtons, New York. My non
ham trail buddies were duly im
pressed. In the next live days , I
logged a lillie more than 50 con
tacts in 12 states plus Canada.

" Thunderstorms on the final
night shortened my operat ing
time and I quickly took down the
dipole. We weathered the storm
and walked into Munising, Michi
gan, the next day. The only thing
that got wet was me and the log
book. Both dried out fine.

" It was a real kick to sit on a log
overlooking Lake Superior, deep
in the Michigan woods, and be
able to talk to hams all over the
Midwest and East. For me, it was
a poor man's DXpedition. Hang
ing around 7.040 was a plus, too.
Several hams went the extra ers
tance to pull me through when
they discovered I was ORP and on
the trail as well.

" I encourage your readers to try

-",eing The
eyer

SugaIed "'.....Ie'"
N~ Pncc $349. ....~
Now f", lbe fine time you con~ I"," lruly unique

"P"..lion 01 a Digillll Voice "'nnou,,,,,,,,,onl Syst..... .
dftisn<d spoof>cally ror Am.ol"'" Radio rommini(;a
lions_lbe DVK-IOO ' "p,cxnls Iho LIles! lechlIOlotY in
digilalaudio prncnsing,

C..alo you, own ...lu,a! voice con'"' calb. CQ's ol~.
You, voiCE is ",o,Ed in digital mtmory. ,o..:ly 10 bE
playEd back al lho lou~h 01 • koy_ lbe Diptal Voir:o
k~, is nola lape ~tdt. or robot.i~ JOundlng synlht
!Ii..., bul a lrut full fldehly ",,'u,al VOle< ,ero rdlplayl.ck
sySl~m.

Tho DVK·\OO, in mustlo'lho .vidoonloslor.nd 8...1
audio accessory fo' any Ham Shad,

FEATURES
oS. pt,1or 1. 101'OK' q... lily OStk<labit aud..«Imp' .....'
·Mi<IO,p' ''' wOllollod oStalod m,m br. JIf' ke, ,,",,nI
' n "".mh 01. m Ii"" '4 indeptodtrll'ob mrrnoriH
_]'TfiVOX "I"'lOlion _Pooili' '''''I''ti.. kefod err
-~,,"::i<Jw""n... mit inP'l1 -£'iIlo'BlliRn llI itld,,'l
-. bl il.. ompIif'" ·StlKlO bIt, ndol. lI. ..... iooion

wllh po<YI <011,..... I"", F-" -'''...._ _.........,.'-- ....-_.-
_ _.... - __ "")0

~ NEl·TECH LABS rNC. 28De_...r.. l.aneI'll" l"'__rrr.Nli 0 3053 (6031" 34·82 3 4

My wife will also be set up with
official " Hate Mike Bryce Club"
forms. She plans a sellout . Give
the kids to Grandma, gas up the
ole auto, and make plans lor a
great weekend filled with good
friends, ORP , and good lood .
Come to the Dayton Hamvention,
the " Wright" place to be.

BACKPACKING QRP

I like to operate portable QRP.
Alan Pike W8MGF sent me a letter
and the photographs shown here.
Alan likes to get out and away
from it all by backpacking into the
boontes and operating QRP. He
says:

" I am into backpacking and am
a member 01 a group of guys that
go hiking every year. We always
take off the first week after labor
Day. It takes some extra selling
with the wife, but is well worth the
effort . For six days last september
we tack led the trail that goes
along the shore of lake Superior,
primarily in Pictured Rocks Na
tional Park in the upper peninsula
of Michigan.

" This year, I decided to make a
concerted effort to take ham radio
along with me. I packed an MFJ·
40T transmitter, a handful of FT·
243 crystals for 40 meters, a
Kantron ics 8040B receiver, a
hand key on a piece of masonite,
and a dipole cut for 7.040 MHz.
Power was two 6-volt lantern bat·
teries wired up to give me 12 volts .
Everything except the batteries fit
in a small pack which I attached to
my backrreme.

" At the lirst campsite, I strung
the dipole between a couple of
pine trees using BO-Ib. test mono
filament line and called CO. My
first contact was Mac WB2HCT
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AMSATS Uplink
Downlink
CW Beacon

Mode A

145.860-145.900
29 360-29.400

29.402

145.820
29.320

OSCAR 3. It was similar to a linear
2m translator with an input at
the low end of the band , and out
put just 1.8 MHz higher. It was a
2m repeater in space. OSCAR 4
had a VHFfUHF transponder with
a 2m input and a 7(k;m output. It
was the first amateur crossbano
satellite.

Our first long-Iile satellite was
AD-5 , using the now-familiar 2m
uplink and 10m downlink system .
AD-?, launched in 1974. had two
transponders and four modes of
operation. The modes were logi-

ROBOT Transponder

ROBOT

J..7

Uplink
Downl ink

... . . . . . . . . . . . . ...-3296& 3P IIl'P3 '

Photo B. Radio 7 OSL for OSO with on-board "ROBOT" in " Cosmic
Space. "

Fig. 1. Proposed transponder configuration for Radio 9.

amateu r satellite en thusiasts
have had only a few operating
" modes." These included mode
A via the Soviet Radio satellites
with 2m uplinks and 10m down
links; mode B on AD-' 0 with 70
em up and 2m down. Now we add
modes " JA" and " JD" via FD-12.
Mode JA is a standard linear
transponder with 2m up and 70
em down, while JD is the digital
packet transponder. But what is
the background of these modes?

The li rst amateu r radio tran
sponder in space was on board

days. When the satellites experi
ence periods of continuous sun
light, though, signals have been
great and asos are numerous
and enjoyable. It doesn 't take
much to get copyable signals from
these satelli tes. I use a dipole and
an HF transceiver with a home
brew preamp to receive the 29.4
29.S-MHz signats.

AD-10 is another satellite that
many have already written off.
The radiation damage to the on
bOard memory has made it nearly
impossible to uplink even simple
commands to the satellite. The
command team has worked tire
lessly to keep AD-' 0 useful and
in reasonable health. Perhaps it
can continue to function until the
launch of Phase 3C (AO-l0's re
placement) later this year. The OX
is still out there, but il you find the
transponder " ON," use low pow
er and avoid operation around
perigee.

FD-12 continues with no prOb
lems. Due to the 1500-km altitude
and the 50-degree inclination,
passes are about as long as Radio
5 and Radio 7 (l660-km altitude).
The inclination (angle that the
seteane's path makes as it cross
es the equator) of FO-1 2 does al
low lor a lot of ecl ipse time-up to
30 percent or as little as zero, de
pending on the relative positions
of the sun, earth, and satellite.
Due to power budget constraints,
schedule changes will likely be
implemented every few months.
Presently we have three days 01
linear transponder activity, two
days 01 " digital," and two days in
the recharge mode.

The Modes 01OSCAR

Until August of tast year, most

z
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Andy MacAllister WASZIB
23'0 Romayor Courr
Pearland TX 77581

Updates

Radio 5 and Radio 7 (Identified
by RS5 and RS7 on thei r respec
tive CW beacons) have failing bat
teries. During periOds of eclips
ing, their operating schedules are
severely shortened. I can recall
times when nothing was heard for

Photo A. AMSAT-OSCAR 70SL

FANTASTIC

That's how satellite chasing has
been since last l ime. I have made
numerous con tacts via Radio 5,
Radio 7, Fuji-OSCAR 12, and
AMSAT.()SCAR 10. I can', guar
antee thai things will stay this way
tilllh is material gets to press, but it
brings home an important point
about the amateur radiO satellite
program: Never give up on a
hamsat untit everybody agrees
that the last signals have been
heard . Even then, surprises can
occur. All of my AD-7 activi ty (sev
eral hundred aSOS) occurred
long after the on-board batteries
gave out.

Last month I discussed FD-12 ,
other operational hamsats, track
ing methods. and projects of the
d istant future . This month I'll
start with updates on our present
group of communication space
craft, follow with some tustcncat
perspective on the modes of op
erat ion used to communicate
through transponder-type satel
lites, and continue with projec
tions into the near future. These
" c rystal ball" activi ties include
the proposed frequency plans for
the Soviet Radio 9 and Radio 10
satelli tes as well as the French Ar
sene satellite .
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ANTENNAS-

VHF/UHF
EQUIPMENT

DEALEA
'NOUIRU
INV,TED

Working the two meter band
on all modes is a snap with
Microwave Modules. Our com
plete line of transverters,
receiving converters and
solid-state power amplifiers
make it possiblel Now, you
'can work SSB, CW, FM or AM

THE FORMULA FOR TWO METER DX:
MTT144/28R + MML144/200S = VUCC!

" \IICRO\X)\VnlllDLLESLID.

/
F,oquonc,
50 MH.
, .. MH,
, • • MH,
... MHI
... MH,
, •• MH,

\
, .. MH,
432 MHI
432 MH.
032 101Hz
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!lO2 MH,
!lO2 M H,
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1200 M H,
,,.. MH'

THE upX" SHACK ::."":~'M
525 'D

' 35 C M.23 CM
tonewyc five 1M, 70 CM

Belle Mead ,.New Jersey 08502 35 C M. 23 CM

(201) 874-6013 c.",,,,,C',,,~'h"Q'<"''''''~'

Subscription
Problem?

Call our toll-free number :

MOVING?

Monday through Friday
9 a. m . through 5 p.m. EST

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.

1-800-227-5782

1'50 6Mb ~Omp1\NY -
3523 Da>1"" A,,,,,,,,, "" 126
'-"",., ;,..,. KY~O~07

r"",_ 1-&02-89 5_ 1377
These Di scs are 11 stud y guide and code p rac
tice program to pass your Ha m Radio Theory
Exam and Code Tests, for use with the Com
modore 64 and 128 u sing the 1541 and 1571
Di sc Drive.
The Study Guide outlines the basic electronic
knowledge requirements for the Novice. Techl
General, Advance and Ext ra Class AmClteur
Radio Operator. including formulas and sene
matlc symbols.
The Study Guide contains the FCC Test qUI'S'
uons and the appropriate right and wrong
answers that accompany each question.
Two sample tests with the key to the correct
answers for each question .
QSO arid Random Type Code Practice Programs
are also included.
An lIdditional disc may be purchased that will
allow you to dump any question with the m ultiple
choice answers that are viewed on the screen 10
printer. This is especially helpful to an instructor
to be able to quiz students on a particular sea
ment that is beinailluahi.
THEPRICES OF THESE DISKS ARE AS FOllOWS
Novice Class . . .. 519.95 . • ",IPrinting Disc . . 629.90
r eevuen Class .. $29 .95 • . ",IPrinting Disc . . 539.90
Ad_ance Class • . . 529.95 •. ",/Pnnting Disc .. $39.90
blra CI.ss .. . .. 529.95 . . ",IPrinting Disc • . $39.90"'.."....="''"'''"'''' ......", ", "" '......'" ~ "" -.,...."""""... _ ._ ., ... _."""'''' .,........,Po- ...._0_.-,-_.....,""-~._"' .."'-

ROOF TOWERS!
A size to fit your needs

6 , 10, or 15 ft .

$ 10.50
H .W
17.00
16.00
18.50

BALUNS
Gtl t POWER 10 ycur anltlnn, ' Our BalLlI"ls are

IIlre'dy wound and ' tladv 10' Installat ion in vou'
nanametcn or VDU m,V enc lose them in •
wealherproof box and connect ttlem dl,&cIIV at
the entenne. Thev are designed fo' 3-30 MHz op·
ereucn. (See ARRl Handbook pages 19-9 0'
6-20 lor COnal ruc l ion del aHs.)

100 w on 10: I , 6 :1 , 9 :1, 0' 1:1 Impedanee--H'OCI 0""
Uni ' f"n'mII ten 1 KW1.:1 ,mpedoneel
Uni ' f ,."' '''''ten 2 KW 10 :1 'mpad"""ol
Uni ' f .....""" cn 1 ~W 16: 1 . 9 :1 Of 1:1- "" 0<10""1
Uni• • ,....' Tron.mal. n 2 KW16:1. 9 :1 Of 1:I--oeIOCI onel

RFI KIT

Free catalog and inlerlele nte tip $11 881 en request.

... 177

Dist . by ... 167

ORION HI-TECH
P.O. Box 877 1,
Calabasas, CA.
9 1302

Compet it ively Priced
Only from your
(RlAn dealer

Galvanized St eel
Bracing and Hardware

,,~

CR-JO
ILlUST.
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Mode A ModeB

Uplink
Downlink
Beacons

145.960-146.000
29.460-29.500

29.457
29.503

Uplink
Downlink
Beacon

ModeF

435.050-435.150
145.850-145.950

145.830

Uplink
Downlink

ModeK

21.260-21.300
29.460-29.500

Uplink
Downlink
Beacon

435.050-435 .100
2446.490-2446.540

2446.470

ModeT

Future Hamsats

In mid.June of 1986, the inter
national Frequency Registration
Board (IFRB) of the International
Telecommunications Union (ITU)

us a chance to communicate via
satellite with others lor hours on
end. Due to a transponder mal
function, AQ-10's mode l (24 cm
up and 70 cm down) did not be
come the new mode of prefer.
ence. A few hundred stat ions
worldwide managed to achieve
the additional 10-1 5-dB uplink
power requirement forced by the
failure of a bias regulator in the
downlink transmitter. For most ,
however, mode L remained just a
curiosity.

Today we still have occasional
operation via Radio 5, Radio 7,
and AQ-l 0. With Fo-12 in orbit,
many long-time satellite enthusi
asts have come back on-line,
while newcomers are discovering
the interesting characteristics of a
J-style transponder . Fo-12 de
lights us with a highly functional
and fascinating medium lor reli·
able, but short, contacts. We have
yet to realize the potential 01mode
JD, the digital mode on this new
sate llite. The possibilities are
exciting.

Fig. 3. Proposed transponder configuration for Arsene.

launch. Two were 10m beacons
(Radio 3 and Radio 4), two had
mode A transpond ers (Bactc 6
and Radio 8), but the final two
(Radio 5 and Radio 7) had both
transponders and on-board " RO
BOTs" that made serial-num
bered CW a sos from " Cosmic
Space," as the a SLs read.

A year la te r, ISKRA 2 and
ISKRA 3 (student experimental
satellites) were deployed from
Salyut 7. Neither satellite lasted
long-about two months for
ISKRA 2 and a lillie over one
month for ISKRA 3. It was the first
attempt at mode K, as the Rus
sians called it. The transponders
were to have 15m uplinks with
10m downlinks. Although ISKRA
3 had heat problems, an oscillat
ing power regulator, and a blown
transistor, some mode K success
was reported in Europe, while
ISKRA 2 was never commanded
out of the beacon mode. The Rus
sian RS series has provided the
starting point lor many newcom
ers looking for a taste of satellite
activity without making a large
commitment 01 money and time.
The satellites funct ioned quite
well with reasonable coverage
and reliable operation .

Mode B on A(). 10 has offered_.

21 .140
145.957
145.997

21.260-21,300
145.960-145.995

145.957
145.997

The same year AO-8 was
launched, two Russian satell ites,
Radio 1 and Radio 2, were placed
into higher-altitude (1,700-km)
circular-polar orbits. These were
mode A devices and were the
l irst hamsats from the Sov iet
Union , The receive rs were ex
tremely sensitive but were also
very susceptible to overload. The
transponders didn't las t long ,
but the Radio 1 beacon on 29.4
MHz was heard at times even in
1986, although the CW data is
meaningless.

In 1981 we greeted six new
Russian satellites from a single

•

ROBOT Transponder

•
~ - - - - ;;;;;:,.

•

IMlliUS RiOlO

.' ,

Uplink
Downlink
Beacons

Uplink
Downlinks

Photo C. Home-brew Fuji,,()SCAR 12 modem using the G3RUH circuit
board. The modem interfaces the radio to a standard packet TNC for
mode "JO. "

Fig. 2. Proposed transponder configuration for Radio 10.

ceny called A, B, C, and D and
were the output states 01 two con
trol flip-flops. Signilicantly, this lao
beling initiated generic transpon
der labels. Mooe A referred to the
2m to 1Om link, B was the 70 cm to
2m system. and C represented
the reduced-power B operation.
Mooe D was simply the battery
recharge mode. AQ.8 was to be a
simple replacement for A0-6, but
thanks to JAMSAT (the Japanese
affiliate of AMSAnit also carried a
mode J transponder with a 2m up
link and a 70-cm downlink similar
in idea to lhal on board the short
lived OSCAR 4.

Photo O. Rear view of the eo-temoaem.

80 73AmateurRadio . March ,1987

Photo E. Interior view of the eo-12 modem.



SPECIALISTS
IN FAST TURN

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

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HO LES
• TEFLO N AVAILABLE
• P.C. DESIGN SERVICES
FOR,\fORE f,'llFORMAT10.v_ _ ~

"~ Midlo nd1"'11 Techno logies

34374 EAST FRONTAGE ROAD .. 252
BOZEMAN, MT5971 5 (406) 586·' 190 _." Fr..- _ '-U-S lO RDW OfI a " _ ._--._..~.

_ .._.... ..120

Your SINGLE
SOURCE for

MOBILE
ANTENNAS!

NEW... 2 meter squarecl SSBmoblle 545.·

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

FIELD DAY!

THE RF CONNECTION
" SPECIALISTINRF CONNECTORS ANDCOAX"

Send (SASElToday for Brochure,
Samples & Order Form-".KA GIL Dustcovers

Bo)( 06780 Portland, OR 97206

""~" f .O.'. Um• • O.• VISA, MASTE RCARD Accepll4l .
AllIN fDl' Ih l,,11IlI • Wt1t. ' Dl' 111l1li Catalot ...lIOI......

Ad4rtalltt l. 73 • PIlolI. 41.1227-M73 .. 75

*DUS(covers*
by K A GI LTM
• PROTEC T your GEAR

• waterproo f PAK N yl on
• FIVE Colors

• Ec onomical
• For ALL Amateu r Radio

Gear, Vintage ttvu
Solid S tale...

t:=::::::~. Custo m covers

3 In 1 Portable Antenna Jm perfect for " field
days!" Designed for 2·12 MHz operation; in
cludes At-101 ·102 long-wire (1 15 stranded
copper) with insulators & clips tor adjusting
frequency, s-secncn whip with IN·127 base,
plus CP-12-13 counterpoise lor 15' radial
urcunoprane. Also guys, a-stakes . and canvas
carrying bag , NATO-surplus; used-good . 22 1bs.
#FD-GRC-9, $49.50

FAIR RADIO SALES
10 16 f . EUltflCA • 80. 110 5 ' l IMA. OHIO ' -U B0 2

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy ci rcuit pattern on TEC·200 film
using eny pleln paper copier

• Iron film on to copper dad board
• Peel off film and etch

conven ient 8'f,i x 11 size
With Complete Instructions

SA nSFAcnON QUllRAN1EED
5 Sheets for $3.9' IO Sheets only $5.9'

Nd , 1.00 po3tlf4l' NY R"5. (kid ~I<:.• t"x

The MEADOWLAKE Corp.
Dept.E, P.O . Box 497

NOfIhport.New YorK 11768 ..~

PACKET RADIO
,~ ...

«.» Ap ple Macintosh
• E_ ..,-THC _you un -..joy

P..:k.t Radio!&1 - . Splll l<: r.... dl. pl. y lo _ r.t. .......- = . nd •..,.Ind.t. ,
~.;::-3LJ .Full M.., lnl oM UH' Int.rt..,• .
• • THC Comm.nd••nd P • ••mel.... on

pu ll down menu' ,
• Rout ing file fa. dl.lpe ate, roul n .
• f ile t ,on.fe . u.ln, S.ulon l .yo, P' Oloc ol.
• Command proc adu•• lllea .
• F.H upgr.d•• for _ y••r .ft• • p u.ch....
• Pac:k.... and ",pportad TH C.,

MacPacket!J'APRt"rm $49.95
·1...."""'·. - ...

-G.. ""' ........ """ ........-e-"""'._
MacPacketffAPRte rm " $49.'5

.?.... ""'" , ..,..,--M acPacketlKAN lerm $49.'5

.... 181

,...".""U5

""'"zo

Deo.c rlpllon
UHf..... F'llenok. USA_
1'1.·259 Pl'oenDloe. '" i ""itO Illl
Pl-2591ellon. .... ,Oll .......
UHf Maie 5WeI Tfl'lcJf\ USA
R~e< f(lfllG-~

R~ fotRG-W & M I NI8

MISSION COMMUNICATIONS
11903 Al ief Clodine Rd #500

Houston, Texas 77082
713·879·7764

telex 1668 72 MCON UT
(MCNISAICOD)

THE R.F. CONNECTION
213 North Frederick Ave. #1 1

Gaithersburg, MO 20877
(30 1) 840-5477

PRICES 00 NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE

VISA. MASTERCARO. OR C,O.D.
UPS C.O.D. ADD $2.00 PER ORDER

l!G·210lU NMall! RCr8, 213, 2 1a.A~ 2.95
1JG.2 1B1U NMall! Fl(l.8 . 2 13 , 2 1.'~"'j$ 3.15
99131P1~ Ij Male POl II>' 991 J,9086, 8214

~ts UG-21DIU &UG-211lN ~ ', 1.50
UG-21M9 13 'Hllaie Ior IlG-S_otr1 991J PwI U5
lJG. 2I ll199 13 Ij~ for 1lG-8 ""'" 9913 "'" US
lJG.1~ '1_ 1O S().239, Tef\orlUSA 5,00
l.lG-&W Ij Female Ie "'", 259. t t'l'o'l USA S 00

" THIS UST REPRESEHTS ONlYA
FRACTIOH OF OUR HUGE I"tVE"tTORY" .. 11 5

P...tlllo .
pt ·259NSA
83-1$1'-1050
83.£122
pt-.WlST
VQ.115
UG-176

* Bug cateners- ... still the best HF mobile
antenna 250 watt &. lkw sues S(}.tOmeters
(we pay shipping on above items)

Ca ll for othe r a ntennas eveua ere-,
both commercial and amat eur
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received documents from the
USSR concerning the proposed
launch of two amateur satellites.
The information contained orbital
parameters, transponder fre
quencies that might be used, and
other receive and transmit char
acteristics 01 the spacecraft. The
planned orbit is to be inclined 83
degrees at a 100D-km altitude .
The inclinat ion is like previous Ra
dio satelli tes, but the height of the
orbit is lower, thus giving a period
of about 105 minutes. Recently,
speci fic frequencies have been
announc ed , and according to
sources in Europe, the transpcn
der modes, as shown in Figs. 1
and 2, define the Radio 9 and Ra·
dio 10 satellites . Note that modes
K and T on Radio 10 can operate
simultaneously.

Mode K operation has the p0

tential for some very interesting
over-t he-horizon satellite con
tacts. When band conditions are
good enough to hear the 10m
downlink signals while the satet
lite is over another part of the
world, conditions lor the 15m up
link are likely to be exce llent .

Dipole antennas and HF rigs
should certainly do the job for
most of us. The only problem to
watch for is receiver "desense."
Listening on 10m while transmit
ting 100 Watts on 15m can be a
real problem when both rigs are in
the same room, espec ially if a
preamp is in use. I have found
that physical and electrical isola
tion of the receive system can
really help.

Mode T promises to be a very
interesti ng experiment . With a
15m uplink and a 2m downlink,
just operating via this mode will be
different from the standards of the
past . Mobile operation comes to
mind since oesense will be very
simple to eliminate. Downlink sig
nals should be easily heard and
free from ignition noise and other
man-made inter ference. The
" ROBOT" transponder on Radio
10 also uses the mode T format,
another first.

Another satellite that may " take
off" in the near future is the
French Arsene Project. It was
hoped that the French satelli te
would be launched with Phase 3C

later this year, but project delays
will postpone Arsene's debut until
1988. Fig. 3 shows the transpon
der frequencies. Modes B and F
use the same uplink frequencies
but cannot be in use stmutta
neously. They will alternate oper
a tion. Th e 100·kHz·w id e B
transponder is actually composed
of four 25-kHz-wide segments,
each with an independent agc.
This will limit the effects of high
power ground stations (that may
cause the transponder to over
lOad) to a single 2~kHz·wide seg
ment of the passband . Arsene is
nearly a yard high, a yard wide,
and weighs 300 pounds (100
pounds more than A().10). I'll be
reportin g more information on this
project as the launch date comes
closer.

Nets

With new satemtes on the til>
rizon and schedule changes to
our present namsars occurring all
the time, the AMSAT nets can
be invaluable . There are satel
lite-chaser nets going on some.
where in the world every day, but

the most prominent one is the
20m AMSAT International Net
every Sunday at 1900 UTC on
14.282 MHz. Others that may be
more convenient for your sched
ule include three Tuesday nighl
75m nets. The "East Coast" vet
sion starts at 9 p.m. (EST or
EOn,fOliowed by the "Mid-Amer
ica" net at 9 p.m. (CST or COT).
The "West Coast" net takes over
at 8 p.m. (PST or PDT). There
are VHF and UHF nets in many
of the larger metropolitan areas,
but begin with HF. These nets
have been in operation for years
and may surprise you with their
coverage and information con
tent .

Correction

I gave you a wrong company
name last ITIOflth. NH Enterprises
(22104 estn Ave. West, Mount
lake Terrace WA 98043) markets
an interface for the VIe-20, C-64,
and Timex 1000 in conjunction
with potentiometer rotators such
as the Kenpro KA4oo/5OO.

Until next time , good satellite
hunting!.

Some Stats on the Stats

PACKET POLL AESULTS

1%
25%
3 1%
28%

BBS

0%
7%
20%
32%
4 1%

0%
14%
16%
39%
28%

98%
1%

0%
16%
13%
35%
35%

3%
17%
20%
25%
34%

95%
4%

1%
8%
11%
28%

Non-BBS

96%
3%

Total

0%
15%
14%
35%
33%

1%
13%
16%
28%

egory and 127 in the BBS sysop
group. The rest were digipealer
owners.

As I said last month, special
thanks go to the BBS ops who
forwarded responses to me, and
who forwarded my acknowledg
ments back, and in particular to
W86KAJ .

1) Sex:
A) Male
B) Female

21 Age:
A)150rbelow 0% 1% 0%
B) 16-21 2% ~ ~

C)22-39 46% 46% 47%
0140-59 42% 39% 46%
E) 60 and up 9% 12% 5%

(Packet isn 't bringing in the younger set as much as I'd hoped it WOUld.)
3) License class:

A) Novice
B) Technician
C) General
DIAdvanced
E) Extra

4) Number of years licensed:
A)10rless ~

B) 1- 5 13%
C)6-10 20%
0) 11-20 28%
E) 21 or more 36%

(Sysops seem to have a/anger time in grade.)
5) Year you first used " packet" :

AI Before 1980
B) 1980-1983
C) 1984
0 ) 1985

Maybe the rest are in the market
for one. (Any manufacturers read
ing this ?)

When there was more than
one answer in the response to a
question, only the first one was
tabulated.

There were a total of 601 re
sponses-373 in the nct-aas cat-

K6K> PACKET

Harold Price NK6K
1211 Ford Avenue
Redondo Beach CA 90278

some things will show up as 0%
even though there were some re.
sponses in that area.

Also contributing to the total for
a question is the " no answer" or
"other" responses. For questions
where this answer was large, I'll
make a special note.

A large number of BSS sysops
answered the poll , 26% of the
total responses in fact. This num
ber may be out of sync with the
true proportion of BBS svsops in
the total packet population . For
this reason, I've inc luded three
columns of responses: the li rst is
for the entire group of those re
sponding, the next is for those not
c lai ming to run a BBS or a
digipeater , the third number is for
those running a BBS. I have not
shown the digipeater owners sep-

There were 601 responses to- arately.
tal; 63 came in on paper via the For an example of why this is
mail , There were 330K bytes of important, look at question 12:
data in the messages received via 94% of the sysops have a radio
packet: most of that was header dedicated to packet, but only 58%
lines. 01 the non-sysops do. The figure

The raw results are below. I'll for everyone (including digipeater
provide more commentary next owners) is 70% . On the other
month . Note that as with most hand, no matter how you interpret
computer rounding, the percent- this, a significant number of users
ages won't add up to 100%. Also, have a radiO dedicated to packet .
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The Great (or not-so -great)
Packet Poll of 1986 is now com
plete. See the December, 1986,
issue if you haven 't the slightest
idea what I'm talking about. Much
to my surprise, most (about 500)
of the responsescame in via pack
et radio, and most of them were
relayed via the HF forwarding sys
tem. Fortunately, the 14.109 sys
tem was in place when all this
started; otherwise, there wou ld
have been a real mess. I dis
cussed some of the logistics last
month.



36%
62%

24%
76%

9%
2%

53%
11%

35%

43%
22%

1%
98%

18%

64%

33%
65 %

10%
89%

31%
6%

38%

41%
20%

3%
95%

13%

63%

14%
66%

39%
21%

14%

64%

A) Yes 38% 30% 62%
B)No 6 1% 69% 38 %

21) Would you be in favor of some type of " djgitallicense," one that
gave primari ly digital privileges on norHiF frequencies, required a
technical test with digital-specific questions, and did not require a
Morse-code test?

A) Yes 53% 51% 54%
B) No 45% 47% 46%

22) Would you be in favor of something more than the questiorl above, a
" no code" license that gave wider ranging privileges on non-HF fre
quencies?

A) Yes 33%
B)No 65%

23) Are you against ALL types of codeless license?
A) Yes 37% 38% 36%
5) No 62% 62% 62%

24) Did you get your ham license as a result 01 hearing about packet
radio?

A) Yes 2% 2% 3%
B) No 97% 97 % 97%

25) Do you know 01 anyone who got his license as a result of inte rest in
packet radio?

A) Yes
B)No

(These numbers should be betterl)
26) The computer you currently use for packet is:

A) Commodore 64 26%
B) Apple II 6%
C) Z-ao/808O-based system

(Xerox 820, etc.) and IBM
PCIXTfAT and clones 44% 34% 79%

E) Macintosh 3% 4% 2%
F) Dumb terminal 4% 3% 2%
GIOther 15% 20% 2%

(In the v8rsiOn sent out on packet, this question had two C answers. I
made the adjustments and merged the IBM PC and Z.lJ() Class for this
report.)
27) On the computer you use for packet, do you have:

A) Floppy disk drive 66% 70%
B) Small hard disk (10 meg or less) 5% 3%
C) Large hard disk (g reater

than 10 meg) 18% 12% 35%
D) No d isk storage 10% 13% 2%

28) What do you think about hams who send " digipeater on" beacons?
A) Tar and feather 'em 40% 34% 51%
B) Put 8 M steel spikes in their eyes 6% 5% 7%
C) Put bamboo shoots under

their fingernails 11% 11% 12%
D) Beacons don ' t bother you 39% 44% 28%
E ) Other 4% 5% 2%

(Most of theA responses were A, B, and C. By the way, this 0fI(J was sort
ofajoke. There werereaJlyonly twoanswers: "Beacons botherme" and
" Beacons don't bother me."Boy did I get a lot of heat on this one.)
29) The " packet network" available in 1986 is:

A) More then you thought it would
be when you first got on packet

B) Less than you thought
C) Pretty much what you'd

expected 39%
30) Is HF your only link to other packet users?

A) Yes 2%
B) No 97%

31) Is HF your only link to a BBS system?
A) Yes 3% 3% 2%
B) No 96% 95 % 97%

32) Most 01the data sent on packet today is message text or programs.
There are also several other types of data, such as digital aud io, digital
video, graphics, telemetry, etc, Aegarding non-text data:

A) You have used non-text
digital communications

B) You would use it if equipment
was readily avai lable

15%

35%
12%
7%
0%
42%

94%
6%

19%
28%
30%
23%

20%
80%

81%

9%
10%
0%

71%
4%
25%

3%

63%
37%

52%

30%
12%
6%
1%
50%

72%
27%

77%
17%
3%
3%

0%

0%
0%
94%

84%
2%
12%

16%

38%
62%

33%
12%
7%
1%
46%

56%
22%
10%
9%

12%

81%
2%
16%

2%
2%
74%
4%

E) 1986 42%
(There 's a big difference between groups.)
6) I first heard about packet from:

A) Friends/on the local repeater
8 ) Demo at a club meeting
C) Demo at a convention
D) Demo at Field Day
E) Magazine articles

7) My job is (or used to be):
A) Computer related 40% 40% 43%
8) Af related 15% 14% 17%
C) Other 44% 46% 38%

(No wonder interfacing with our fellow hams isn 't easy sometimes,
we've forgotten what they do.)
8) Aside from jawing on the local repeater, has the majority of your
amateur radio activities lately been packet-related?

A) Yes 79%
B) No 20%

9) Number of TNCs owned :
A) 1

B) 2
C)3
D) Many

10) Do you use the AX .25 protocol?
A) Yes 98% 97% 99%
8) N o 2 % 3% 0 %

11) Are you runn ing (or do you also run) a protocol other than AX .25?
(Also answer yes if you are pushing IP or other protocols throogh AX .25
UI frames.)

A) Yes 10% 8%
B)No 89% 91 %

12) Do you have a radio devoted exclusively to packet?
A) Yes 70% 58% 94%
B)No 29 % 41 % 6 %

13) Do you run a digipeater or other digital repeater where that station is
up 24 hours a day and its primary purpose is to relay data for others?
(Don't answer yes if you simply have DIGI ON set in your TNC.)

A) Yes 26% 0% 54%
B) No 73% 100% 46%

14) If you run a HOST/BBS system , do you:
A) Aun a W0RLI or All -cione BBS 17%
B) Run a BBS that can forward

lolfrom ALI systems
C) Run a difle rent type of BBS
D) Do not run a BBS
E) Other

15) Where do you use packet?
A) Mostly on VHF
B) Mostly HF
C) HF and VHF

16) Your packet operation is:
A) Mostly real-time

peescn-tc-cerson chats
B) Mostly BBS messaging!

file transfer 29% 23% 57%
C) Both 58 % 61 % 39 %

17) Do you have a forwarding BBS (ALI-style) in reasonable range of
your station (one or two hops)?

A) Yes 94% 93% 100%
8)N o 5% 6% 0%

(Ofcourse, this po/Iwas more easily answered by hams with access to a
BBS.)
18) Do you frequently use the forwarding feature of your local BBS?

A) Yes 52% 39% 90%
B) No 47% 60% 10%

19) Have you bui lt or designed anything for packet, for your own use or
others? This includes hardware (TNCs, modems, connect alarms, tun
ing indicators, etc.) and software (terminal drive rs, BBS systems, etc.).
Kits don't count.

A) Yes 46%
B) No 54%

20) Did you put your TNC together from a kit?
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18%
73%
7%
3%

23%

11 %
20%
50 %

' 9 %

2'%
70%
3%
6%

39%

14%
23%
49%
11 %

29%
62%
5%
5%

33%C) Don' t know
(Findoutl)
40) In your area, are the packet frequencies:

A) Too crowded 39% 39% 40%
B) Sparsely populated 15% 15% 13%
C) Just line 44% 45% 44%

41) In your area, how many VHF frequencies are in active use for
packet?

A) 1 14%
B) 2 23%
C) 3-6 49%
D) More than 6 12%

42) In your area, forwarding BBS systems are:
A) Using too much channel time 18% 18% 13%
B) Not a problem 78% 78% 84%
C) O ther 4% 3% 3%

(Of COUfS6, it's tough to answer this one as A) when you're typing !tIe
response into a BSS.)
43) Regarding your packet use, do you:

A) Use itless than you once did 15% 18% 8%
B) Use it more now than before 41 % 34% 58%
C) Stayed the same 42% 45% 34%
D) Dropped it afltogether 1% 1% 0%

44) Were you a Baudot (RTTY) or AMTOR user before you started on
packet?

A) Yes 47% 42% 60%
B) No 52% 57% 39%

45) Enter the two character post office abbreviation for your province Of

state (in North America) or your callsign prehx (including number) if you
are OX.
46) You saw this poll:

A) In 73
B) On a packet BBS
CIOn a phone BBS
0) Other

'8%
43%
23%
15%

2%
24%
43%
29%

17%

24%
44%
20%
12 %

C) You have little interest in ron-teo
digitat communications 20% 21%

33) Do most of your packets go through a digipeater?
A) Yes 61% 60% 64%
B) No 38% 39% 35%

34) How many digipeaters can you hit directly? (By digipeater, I mean a
device or TNC on the air 24 hours a day with the primary purpose of
being a digipeate~. Remember to include all the frequencies in use in
your area.j

A)Q-2 23%
B) 3-6 43%
C) 7-12 21%
D)130rmOre 12%

35) How many BBS systems can you hit directly?
AIO 20% 21% 11 %
BII-2 42% 42% 39%
C) 3-6 30% 29% 40%
0) 7 or more 6% 6% 9%

36) How many 8SS systems can you hit using no more than one
digipeater?
~O 5% 5%
B) 1-2 31 % 32%
C) 3-6 40% 40%
nj z cr mcre 22% 21%

37) Have you used packet in a public-service activity?
A) Yes 41 % 33% 63%
B) No 58% 66% 36%

33) Do you think the current Part 97 regs on digital communications are:
A) Too restrictive 39% 35% 56%
B) About right 50% 54% 38%
C) Not restrictive enough 2% 3% 2%
D) Other 9 % 8% 5%

39) Is packet a part of your local emergency communications plan?
A) Yes 43% 40% 54%
8) No 22% 20% 24%
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NTERNATIONAL

IlHA FERNANDO
DE NORONHA

At about 32 degrees West lon
gitude and less than 5 degrees
south of the equator, some 345
miles off the coast 01Brazil, is the
Fernando de Noronha Island
group. It is home for the Brazilian
PY0-A and B class operators.

Ilha Grande, about 10 km long
and 3.5 km wide, with a perma
nent population of 1,350, is the
largest island. l ike all of them , it
depends entirely on Federal Gov
ernment help since there is no
way it can maintain itself . Food ,
goods, fuel , and sometimes even
water are imported from continen
tal sources. The Territory was cre
ated by Brazil du ring World War II
fo r strateg ic purposes ; every
three years a governor is appoint
ed by presidential decree-usual
ly an officer of one of the armed
forces.

A maac island lor radio ama
teurs, this site for 2...hour propa
gation reaches out to all six conti
nents on at least two or three
bands daily, reaching you through

BRAZil

Carlos Vianne Carneiro PYtCC
RuaAfonso Pens 49. Apt. 701
20270 Rio de Janeiro, RJ
Brazil

spending to a letter from Chang.
Han Dong (see letters) by (01
course) sending him the informa
tion he request s. but also we are
inviting him to become a contribu
tor to this column.

nity ... Packet comes to Israel
and a special newsletter is being
written by the Ha ifa Amateur
Group lor Digital Communica
tions. Seen as the " Packet Ra
dio Revolution" and " promising
at least to be the biggest innova
tion in our hobby since two-metre
repeaters," the IARC execut ive
has designated 144.675 as the
packet frequency. Two packet re
peaters are in the planning stage,
in Haifa and in Shcresh .. .Due to
constant interference from clan
destine transmissions from north
of the border. R3, the Haifa FM
2-meter repeater may be ac
cessed only by stations having
the ir signals accompanied by a
192.8-Hz subaudi ble tone . A
Hane amateur has come out " with
a brilliant innovation: a private
line generator using lhe Mostek
MK5087N tcuctrtcne IC, a 455
kHz miniature resonator, 5 capac
itors and 3 resistors. Cheap and
easy to construct, the device can
be installed in any radio," A simi
lar Pl may be installed on Rl , the
Jerusalem repeater, thereby si
lencing the occasional intermod
and other undesi rab le signals
(from Israel Ham News, 4Z4MK,
Editor).

People 's RepUbliC 01 China.
last month in this column, a pre
diction was noted that China
would become the world 's largest
market lor TV a lew years Irom
now, with enormous implications
for all 01the world's different cul
tures. The question was asked:
What will hams, whose commu
nications pass across cull ural
boundaries effortlessly, be doing
to foster understandings and de
crease misunderstandings be
tween them? 73 Amateur Radio
hopes to do its part: We are re-

Welcome to Finland ! Ju1<1<a
KovBnen OH3GZlOHSGZ, OSL
and A wa rd Ma na ge r for t h e
Finnish Amateur League sends
word of Santa Claus Land (and
Award) and a new OSL Bureau
address (see beloW) and promis
es a story of " Peter PacifIC trip "
with photos for a future column. A
one-year subscription will go to
Jukka 8S our foreign correspon
dent and as Finn ish Amateur
League offICial.

ROUNDUP

Canada. The history and equip
ment of Guglielmo Marconi will be
available for public viewing in the
middle of this year at Glace Bay,
Cape Breton Island , VE1CBF
writes-if all goes as schedu led.
The " Marconi Museum," lunded
by the tecerat parks department
and other groups, will open on the
site 01 Marconi's station, where
the historic transatlantic message
was logged. The Museum will
contain a modern, fUlly opera
tiona' station equipped lor 160
through 2 meters, to be main
tained and operated (daily during
the Museum's season, it is hoped)
by the Syd ney Ama teu r Radio
Club. A special callsign has been
applied for .

Israel. Next month the Phila
tel ic Service will begin issuing
Israel's first postage stamp hon
oring the amateur rad io trater-

uonea here-let us know about
them. Send to the Attention of 73
International.

73

NOTES FROM FN42

FIRST: An apologetic note to
our friends in the Federal Repub
lic ofGermany. We did not MEAN
to give you a new flag last month
-a flag with 8 band of Griin in
stead of Rot (our face is like die
rate Riibe!). We might claim an
existentialist approach to colors,
and say it was green vom gnlnen
Tisch BUS, or say that it was green
because this magazine is pro
duced im uruoen. But we try to get
away wdh something only when
we are certain that we can get
away with it. Thesimple fact is that
a production error was made-a
negative was mislabeled. We are
sorry.

There are five Independence
Days in March: Morocco (3rd) .
Ghana (6th) , Tun isia (20th) ,
Greece (25th). and Bangladesh
(26th). There are three National
Days : in Syria (8th), Grenada
(13th), and Malta (3 1st). Pakistan
Day is on the 23rd; Taiwan has
its Youth Day on the 29th. And
Happy Birthday to A lexander
Graham Bell (3 rd) and Albert
Einstein (14th). So send appropri
ate greetings and congratulations
if you have a timely OSO. (If Mr.
Bell or Mr. Einstein QSLs. let us
know!)

In recognition of the tenth Pan
American Games (to be held in
Indianapolis , Indiana. in August)
the U.S. Congress has designat
ed 1987 as National Year of the
Americas. Any Special Events
you have planned will be men-

.~... ~

-.

Fernando de Noronha, The Magic Island for 1So-meter operation.
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PK_87™
Packet
Controller

Amateur Net Price
$179.95

• Eight front panel status indicators show Con
verse, Trans parent, and Com mand modes;
Multiple Connects, Data Carrier Detect, Push to
Talk, Status, and Connect.

• High sensit ivi ty (5 millivolts RMS), and dynamic
range from 5 to 770 millivolts RMS_

• Rear pane l AFSK output level adjustment from
5 to 100 millivolts RMS_

Hardware Enhancements

TNC-

AEA's excl usive " MBX" Mail box Monitor com
mand lets you read and save received data
without confus ing headers, callsigns, or
repeats .

-o ftware Enhancements "'"

'he PK-87 is
lot just ano
her copy of
he popular
"NC·2, it 's much more. With all the packet
lrogram features of the Murtt-mooe PK·232,
he PK·87 is an economical new TNC design-
!(j to bring you enhanced, completely com
.atible packet software plus new hardware
eatu res for improved packet operation.

NEW!

lV\ore Than

Nhile the PK-87 can be used for HF operation, AEA reccm
nends the PM·1 packet modem as a high performance front
and for best results in HF packet service. Only the new AEA
::lK-87 has all these features. Contact your local AEA dealer
and join the packet revolution today by ordering the new
'K-87_

New commands let you restric t the use of your
station for connects and digipeater func tions.

Host mode for improved terminal program
operation and deve lopment of specialized pro
grams and applicat ions.

Compatible with existing W0RLlIWA7M BL
PBSS/Mailbox/Gateway programs, with com
plete software command for remote selection
of link rate, modem tone, etc.

Autobaud rout ines for termi nal data rates from
300 to 9600 baud (prog rammable down to 45
baud), and software control to set on-air data
rates from 45 to 9600 baud.

• One minute hardware watchdog timer provides
system security in unattended VHF/UH F
PBBS/Mailbox and digipeater operation

• Modem disconnect circuits guarantee com
patibility with future high speed modem ap
plicat ions and developments.

• 2ilog 8530 SCC provides dependable hardware
HOLC for higher speeds, and AMO 7910 for
reliable modem performance without calibra
tion.

Prlcn and specifications subject to cnange without notice or obligation

P.O. Box 2160
Lynnwood, Washington 98036 USA

(206) 775-7373 • FAX (206) 775-2304



NEW ZEALAND

D. J . (Des) Chapman Zl2VR
459 Kennedy Road
Napier
NewZealand

The 1987 ZL Field Day dates
wi ll be Saturday , March 14 ,
between 0300 UTC and 1200
UTe, and Sunday, March 15, be
tween 1800 UTC and 0300 UTC,
operating on 40 and 80 meters,
phone, and CW o Fie ld Day
stations may be worked once on
each mode in each hour 01
the operating periods. ZL FD sta
tions listen out on CW for over
seas contacts when propagation
is suitable.

The changes to the New zee
land Amateur Ope rator ce rtifi
cate structure will NOT have any
effect on the reciprocal licensing
arrangements in operation at
present. The appropriate license
will be issued to the visiting ama
teur according to the queunce
ttcns of his/her current license

the Finnish OSL Bureau: Box 30,
SF-00381 Helsinki. Finland . The
old address , Box 1, 00751 is
ctosea.

SANTA CLAUS AWARD

The Worked Santa Claus Land
Award is now available for qual
ifying contacts made after Janu
ary 1, 1986-20 points required
for Europe/OH stations, 15 for
Europe, and 10 for stations else
where. Contact with OH9SCL (sit
uated at the Arctic Circle in Fin
nish Lapland) is worth 5 points (10
points in December) ; contacts
with OH9, OF9, 009. and 019 sta
tions are one point each (3 each in
December). There are about 150
OH9 stations.

No band or mode limits; same
station can be counted only once;
one SWL report per station counts
as one contact.

Award stickers also available
for each repeal 01 the same num
ber 01 contacts required lor the
basic award .

Report the date and UTC lor
each contact. callsign, RST, Ire
quency, and mode. Send with $6
or 10 IRCs (tor postage and han
dling) to OH9AB/Award, PO Box
SO, 96101 Rovaniemi , Finland; lor
slickers, only a self-addressed en
velOpe is requ ired along with your
report. Remember to give us your
address when writing to US!!

~ 0 /1 0"'lts

1 8'- c I ce I

FINLAND

Jukka Kovanen OH3GZ
Varuskunta Rak 47 As 11
SF-I 1310 Riihimaki 31
Finland

Please note a new address lor

years , a class A license may be
appl ied for, permitting 300 W out
put. A speciall-kW permit may be
requested by class A operators for
use in contests or lor tecnncer ex
perimentation.

Class A, B, C, and 0 licenses
will have callsign OK1, OK2, or
OK3, depending upon OTH, with
two- or three-letter suffixes. OK4
denotes operation Irom a Ship;
OKS, 6, 7, and 9 are special-event
stations; OK8 is the prefix lor
foreigners licensed in Czecho
slovakia ; and OKIi is for VHF
repeaters.

Licenses are for five years; they
are free, as are extensions. There
are no reciprocal agreements, but
anyone may make an ind ividual
request for a license. There are
some 2,200 licensed operators in
the country.

The Central Radio Club 01
Czechoslovakia offers a variety of
diplomas lor rad io amateurs
worldwide; every second week
end in November is the OK-OX
Contest, open worldwide. I' ll wri te
more about them later.

Thanks to Jiri Pecek OK2QX,
publisher/manager of CRC ,
Riedlova 12, 750 02 Pre rov,
CzechoslOvakia, and Josef Stal
carOK2YN for the above informa·
ton.

...

Antennas on Fernando de Noronha.

160mts
d ~?ole

PI' ~ -t

AMATEUR ORGANIZATION

handbooks for training in every
branch of our hobby.

There are several thousands
01 amateur radio shortwave listen
ers in the nation, especially
among the yo uth. Most arna
teurs have passed the exami
nations and operate through the
some 500 club stations. One
is eligible for a license at age
10; youlhs gel experience with
the help of the older opera
tors, and qualify for a license after
making 500 contacts in a club
station.

There are two kinds 01 licenses,
one lor VHF operation (no Morse
code required) and one lor HF and
VHF, which requires passing a
Morse code exam. Every licensed
operator is allowed to operate CW
only, at first , on 1.8, 3.5, and 28
MHz, with the output power up to
19Won 1.8 and upt025 wen me
others, and all legal modes of op
eration on VHF bands lrom 145
MHz up.

Young people 15 to 19 who
have properly qualified can obtain
special permission to work club
stations. Their calls will be issued
with the prefixes OL1-0L0 de
pending on geographic location;
suffixes will always be three-letter
ones. At age 18, one may apply !of
a personal license for HF and VHF
bands, class Cor class D. The first
permits 10 W on the 160-meter
band, 25 W for 3.520-3.600 MHz
and 28.100-28.200 (CW only) ,

All radio amateurs in czecno- and 145 MHz and up (all legal
slovakia, inc luding SWLs, are modes). Thesecondis lor25Won
united in the organization called VHF bands only.
SVAZARM, which provides free It is possible to pass through
all necessary services : QSL ser- further exams for class B after
vice, diploma agency, manulac- a year in class C. Then 100 W
turing 01 and the provision 01 output on all amateur bands, all
receiving and transmitting equip- rrcdes (except 160, which is 10 W
ment, publishing and distributing for everybody). After three more
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CZECHOSLOVAKIA

Rudolf KaraN (OK3KFO ARC)
GogoI'ova 1882
95501 TopoI'cany
Czechoslovakia

any antenna you raise, no matter
how simple . We know we are com
ing to the encl of a NO-propagation
periOd, maybe next year [written
in 1986), but al Fernando Noron
ha this phenomenon simply does
not exist! A DXpedition 10 the is
lands means a sure hit , no matter
date or time!

Ron PY1BVY, our enthusiast
for DXpeditions, has just spent
some two weeks at Fernando
de Noronha as PYIllFE ancl had
a very successful CW operation
in spite 01 the island' s " shut
tling" power from 190 to 205
volts, moving d ifficu lties Irom
one operating site to anoth er,
and the daily co nflict between
his radio amateur desire to keep
operating during the lunch hour
at best propagat ion times and
hunger tor lunch at the island 's
only holel, 3.5 km away. Never
theless, he made 4,008 OSOs
with 89 countries on six conti
nents. On his pel bancl, 160 me-
ters, Ron made 620 QSOs during
11 nights, reaching 65 countries.
There were 163 Russian stations
reached, 73 in Czechoslovakia,
and 238 in the States.

Very special QSLs were print
ed, and pretty soon all OSOs will
be answered . Ron thanks Air
Force Brigadier Milton Pauletto
(now in command at Fernando de
Noronha) and EMFA (Armed
Forces HO) lor the extrecret
nary faci lities provided him, and
LABRE RJ , Rad io Am ateurs
League, lor contacti ng DENTEL
authorities and allowing the use of
the former PY0FE call used in the
1983 nxoeoucn to these islands.
Ron 's next goal is St. Peter/St.
Paul Rocks, and knowing him as
we do, well , it 's just a matter 01
time . . ..
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April 24. 25.26. 1987

• Giant 3 day flea market· Exhibits
• License exams. Free bus service
• C\V proficiency test· Door prizes

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

Flea Market Tickets
A m aximum of .'5 spaces per person
(non-transferable). Tick ets (for all .'5 days) will b e
sold IN ADVANCE ONLY. No spaces sold at gate.
Vendo rs MUST order registration ticket when
o rdering Ilea m arket spaces.

Special Awards
Nominations are requested for 'Rad io Amateur of the
Year". 'Sped aJ Achievement" and "Technical
Achievement" awards. COntact: Awards chairman,
Box 44. Dayton. ON 4540 1.

License Exams
Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send cu rrent FCC Conn
6 10. copy of present license and check for $4.2 5
(payab le to ARRLjVEC) to : Exam Registration.
88.36 Windbluff Point. Dayton. ON 45459

Slide Show
.35 rom slide/tape p resentation about the
NAMVENllON is available for loan . Contact Dick
Miller. 28 5.3 La Cresta. Beavercreek. ON 45~24

I 987 Deadlines
Award Nom inations: April 4
Lodging! April 4
License exams: March 28
Advance Registration and banquet:

USA· April I 1
Canada ~ April 4

Flea Market Space:
Orders will not b e accepted before January I

Information
General Infonnation : (5 1 ~ ) 4.3;>'7720

or DARA. Bo x 44. Dayton. ON 4540 1
rtea Market In fonnation : (5 1.3) 223-09 23
Lodging In formatio n: (5 13) 223·26 12

(No Reservations By Phone)

HAMVENTION is sponsored by the
Dayton Amateur Radio Association Inc.

--',-- - .,l

Total $, _

* * $17.00 at door. if available* $10.00 at door

Advance Registration Fonn

(Please attach your name, address, and telephone
number to this form.)

J:!llli'..tlill
Admission @$8.00·$, _

(valid all ~ days)
Grand Banquet @ $ 15,00 " $, _
Women's Luncheon

(SaturdaY) @ $ 7 ,2 5 $:== = =(Sunday) @ $7.25 $
Flea Market @ $23 ,00 $

(Max. ~ spaces)
Admission Ucke1
must be ordered with
flea market tick.ets

Make checks payable to - Dayton tlAMVeNTION.
Mail to - Dayton ttamventlon. Box 2205, Dayton. ON
45401
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3 4 _ _ ,------,------,------__
Deposit required - Room deposit must be paid
directly to the hotel or motel by date shown on the
confirmation fonn sent to you. Use canceled check
for confinnation.

Lodging Reservation Form
(Please attach your name, address, and
telephone number to this Iorm.)
Dayton Namvention - April 24. 25. 26 1987
Reservation Deadline - April 4 , 1987
MAIL TO - Nousing, Dayton rtamventlon.
1880 Kettering Tower. Dayton, Otl4542~~1880

Arrival Date ~---=c=---,-,,==;o-:
( ) Before 6 pm I J After 6 pm

Departure Date :- _
Room: I J Single

I J Double (I bed. 2 persons)
{ ) Double Double (2 beds, 2 persons)

Lodging Preference -
see Jist ofLodging on aqjacent page.

r .....--.......__.....,"""'c- ...."""- •.,..~"·_ _..... -......,..,..,_- ....---I....-------



C.O.D. 's Welcome
800-227·8011

KENWOOD
TR2600~' ... L"

- Z.5 W/300 M . T

• LCD Rea dou t ~'" "I.
• 10 Memories .r/,...~
• Band And Memory ScltJC!

KENWOOD

· Programmable Scanning
• High Stability, Du al Digital VI-'O's
· 40 Channel Memory
• General Coverage Receiver

T59405
" OX-cellence "

'-. YAESU

'. YAESU,

FT23/73R
• Zinc-Alunimum Alloy Case
• 10 Me mories
• 140-164 MHz, 440-450 M Hz
· 600 MAh Standard Opt. SW

New "super handle"

FT 767GX HFIVHFIUHF
• BASE STATION

• Add Optio nal fim, 2m & 70 em Mod ules
• Dual VFO's
• Full CW Break-in
• Lots More Features

IC-03AT
. 220 to 224.995 MHz
• 2.5W , SW Optional
• Buill in subtone
• 10 Memories

"NEW"

• 100 KHz-3D MHz
• FM Standard
• 32 Memories
• QSK (Nominal Speed 40 WPM)

D IICOMI
IC'/i2AT
- 14Q·163 M H z
• 10 Memories
• I W, 1.5W optional
· 32 tones built -in

D IICOM]

IC·751A

4120-A DIRECTORS ROW, HOUSTON, TX· 77092 • 713-957-801'1 '~"

FT·2 700R
• Duo-Band FUll Duple~
• 25 Wan

FT·209RH

• 5 warts
• 10 MemOrie s
• LCD
• Compact

..... 174

VAESU

• 60 MHZ · 905 MHZ Continuous

• AEA • KANTRON1CS
• ALINCO • KOK

• ASTRON • KENPAO

• AVANTI • KENWOOD

• B&:W • KLM
• BENCHER • LARSEN

• BUTTERNUT • MFJ

• CUSHCRAFT • MIRAGE

• OAIWA • NY£ VIKING
• HAM~KEY • QUATRON

• HUSTLER • SANTEe

• HYGAIN • WELZ
• ICOM • YAESU

COD'S WELCOME

;::::::::;aOO·227·7373r===i

· Opt. 500 M.A
Banery

TH-21AT

• , WOl,

1 5-9405
"nx-ceuenee"

• f".. ro wan ' ''' MOb"" • ~ ".. ",," ....,,"' , ~
,",tOOl"" • 23Chan... ' Me m",y • F,on,
Pan.. P'OQ,amm",,~CTCSS

TR-2600

KENWOOD
:; ~WI:lCJCl"' ''''''' ''
<haOle , :; """'e '
haM """,
".oce,,",
• LC D Read"'"· to"_ ,,,"'i

C"""",!la(·.-up
• Bano .oo

Memo< , Sc an

TM·2570

• P '09'Omma," . sc."""'Il
• H' 1l" $lao"", Dua' 0 '9".' vr-o .
• 40 ChaM &' Memo< ,
• G~n.. ., Co, e..~ ....".w."-

-_.. 525 East 70th Avenue, 1West; Denver, CO. 80229.303-288·7373
" When You Buy, Say 73 " 73AmateurRadio • March,19B7 89



when it is submitted with an appli
cation. If you have any questions
about all this, please get in touch
with Russ Garlick Zl3AAA, 23 ly
dia Street , Greymouth, New
Zealand, or with me. But please
remember: You must allow your
self sufficient time to obtain the
application forms and to get an
swers to your questions so that
your completed application, in du
plicate, and the photocopies of
the necessary documents reach
New Zealand in plenty of time to
be processed before you arrive
say three to four weeks before you
get here.

73 International reminds you
to send IRCs with any of your
queries to overseas destinations
to coverpostage for the requested
responses.

HONG KONG

Philip J. Weaver VS6CT
POBox 12727
Hong Kong

First of all , may I take this oppor
tunity to wish all 73 readers a very
Happy and Prosperous New Year
from everyone in Hong Kong!

In December, after my five
month around-the-world trip , I de
cided to stay on in Hong Kong re
gardless of the 1997 issue. (The
Crown Colony as-year lease ends
then, and China has indicated its
intention to regain sovereignty
over Hong Kong at that time.) I've
lived here 13 years now, and this

is the place for me. I'm negotiating
to bUy the top floor of a 20-story
apartment building, with a shack
already on the roof: I have a
Japanese-made aluminium tower
(hand-carried from Tokyo!), and
hope to be in residence by the
time you read this , and on the air
by Easter. I will concentrate on 10
through 20 and leave the low
bands to Paul VS6DO, who has
just acquired a rig with which he
hopes to get DXCC on six; he has
it on 160 already.

The Annual General Meeting of
HARTS in December resulted in
my being back again as presi
dent . HARTS monthly general
meetings will be on second Tues
days, 1930 hours, in the Volun
teer Officers Mess, second floor
of Beaconsfield House (next
door to the Hilton Hotel in cen
tra l HK) . All visitors are wel
come ... which reminds me to re
cap on the licensing of hams in
Hong Kong.

We follow the United King
dom system, basically, with class
A and B licenses. Reciprocal li
censes can be issued to those
showing they will be resident for
over 90 days: all you need to
do is provide a copy of your li
cense and passport (for the
records) and HK $130. A license
can usually be issued in under an
hour. A Hong Kong address is re
quired for under-90-day visitors,
who will get a reciprocal license
based on their home call1VS6.
The rules pertaining to country
and kind of license are those of
the U.K.

HARTS had an expansion year
in 1986, with the new B class

members and, of course, with new
overseas personnel coming in all
the ti me. We welcomed back
VS6EY and Bl, who keep those
interested in CW ve ry happy!
Membership stands at 271 from
among the 427 who are licensed
(157 class A, 233 class B, 29 visi
tors, and 8 club stations). The
High Interest Tech group mem
bers are experimenting with sim
plex voice digiti zing using a
Japanese kit, STR68PLV2, with a
Toshiba T6668 voice processor.
The two-meter repeater expan
sion has slowed some, and we still
have only two on the air, on
145.650 and 145.750, both -600
input. Visitors are more than
welcome to use them; call me at
5- 419452 to get access informa
tion and latest news on the three
additional repeaters we have
planned.

The locai lCOM dealership has
no agent at the moment , but call
3-7393360 with your enquiries
this is the number of a new com
pany, wayscn Communications.
The Kenwood dealership is due to
be lost by Pacifica Products this
month [March], but the main deal
er, Kenwood Lee & Co., is still
available. Cecil Lee VS6XPZ and
Raymond Leung VS6 UF are
there, at 5-251204, to serve you.
For Yaesu we have Samson &
Co., where K. T. Chan VS6XRJ
can be found, telephone 5
nS599, to help you.

We have been experimenting
with packet radio for some time
now, and have heard that we are
legal to operate from Hang Kong
on the a-meter and the zo-om
bands and soon on the HF bands.

With no distributor here for any of
the new TNCs, the most common
solution has been to go to America
for the AEA PK-232-which we
find is made right here in Hong
Kong ... but we can't buy it here,
at a discount . .. We've had nega
tive responses to our sugges
t ions ... Any comme nts, AEA, if
you see this ... ?

If you happen to be tun ing
across ' 0 meters and hear some
dreadful AM signals, it most likely
is eminating from somewhere in
Asia. It has been a chronic crce
fem here and bitter complaining
has had little effect since most of
the transmissions appear to be
coming from taxis. Roadblocks
occasiona lly catch some, but
that's only the tip of the iceberg.
Part of the problem is the easy
availability of CB equipment ,
which can operate above 28 and
even into 29 MHz with only minor
modification.

Talking about ten meters, fet
me remind you that we do have a
beacon on 28.290 (VS6TEN) and
another on 50.075 (VSSSIX). Dur
ing 1986 1maintained contact with
A4XIZ on 28.595, who normally
monitors that frequency from 05
11 30Z each day when his work
permits.

I'll give you a further report
from Hong Kong when my new
address is established and I'll be
in a position to offer any visiting
ham the chance to operate from
here-even, perhaps, doing some
contesting, although I'm not sure
yet what I'll be able to put up for
the low bands as far as antennas
are concerned. 73 from Hong
Kong! .

Hampton Inn (Englewood)
Holiday Inn Wright State
Holiday Inn Dayton Mail
tloliday Inn Fairborn
Holiday Inn North
ftollday Inn South
tloliday Inn Troy
Knights Inn Franklin
Knights Inn Dayton North
Knights Inn Dayton South
Knights Inn VandalIa
L ll< K Motel (Brandt Pike)
LaQuinta Inn South
Marriott Hotel

~fu..Lodging. available at this time

\lexander Motel Fairborn
serton Inn
sesf Western Springfield
::Oach N Four Motel
:Ommand Motel rerrbom
:ross Country Inn
:XOssroads of America
lays Inn Dayton Mall
lays Inn North
Jays Inn South
~'!Y!On Airport Inn
)ID't!:?nlan linton
"",nolodge
filrbom Motel



Dayton Preview

This year 's Ham-TV get-togeUl
ers at the Dayton Hamvention are
taking shape. The annual Don
Mill er W9 NTP/ Aobert Sud ing
W0LMD SSTV sessions should be
conducted again at the Holiday

programs included in the three-
disk package. For the latest infor
mation sheet, send me an SASE.
This unique FAX transmit break
through can be sent at 120 or 180
tpm. 180 Ipm means capabil ity
with a lot of older Western Union
hard -copy machines . Martin
Goodman's receive program in
Rainbow magazine got a lot of
amateurs interested in facsi mile
communications. WBBTPD's pro
grams in 73 for the Atari ("One
Chip Fac simile , " December.
19B5) and the C-64 ("Just The
FAX, Ma'am: ' October, 1986)
brought sim ilar interest. Fred
Sharp WBASF in Cleveland, Oh io,
has bu in up a YU2 interface for
quality high resolU1ion. See Aalph
Taggart 'S WEATHERSAT column
lor more infonnation.

Check out the weekend HF FAX
activity on 14.240-14.245 MHz.
Several Japanese stations have
been monitored (and printed) and
are desperate for two-way U.S.
contacts. Now that the FCC has
given us permission to make use
of the mode on HF frequencies,
how come we haven't been doing
it? There should be an increase
now in the number of operators
that can send as well as receive
FAX pictures using the CoCo. Co
64, IBM, Apple, and Atari owners
have similar receive-cniy pro
grams going. Let's all get together
on Saturday and Sunday morn
ings at 10 a.m. Central Time at
14.240 MHz USB. Our first official
meeti ng schedule will be held on
March 14. Mark it on your eaten
dar. j'd like to hear from some of
you who are working the FAX
Ham-TV mode. Send me some of
your pictures.

Are you lOOking lor a good, rea
sonably small HF shortwave an
tenna to pick up FAX pictures on?
I recently installed an Alpha Delta
model DX-$WL multiband sloper
that works real well on the de-
signed frequencies- 13, 16, 19,
21,25,31, 41 , 49,60,90, and 120
me ters and the med iumwave
band (0.5-1.6 MHz) . It has even
improved the signal strength level
of frequencies like B.OBO MHz and
NAM FAX signals. It costs $69.95
(plus shipping) and is obtainable
from Un iversal Amateur Radio,
1280 Aida Drive, Reynoldsburg
OH 4306B; (61 4)-866-4267.

,-'_N-.,. .,
----

pictures along with it). At 3 :30
a .m. we toasted the perfect col
or, snow-nee. P5 pictures with a
cold one,

I have allended several VHFI
UHF SSB OX conferences, lee
tures. and hamfest talks over the
years, and the speakers all seem
to take great pride in their long..
distance work. Let me tell you,
there is no greater cha llenge than
to use the same temperamental
UHF band segment and get a
wideband TV signal through all
the QAM to the tena's TV set on
the other end .

CoCo Updates

As a late follow-up to our previ
ous VCA ATV use d iscussion,
Hap Griffin WA4UMU (Griffin En
terprises, PO Box 6104, Sumter,
South Carolina) sent me his latest
version of Video 'riner. a graphics
program for the Aad io Shack
TAS-BOC Color Computer. This
neat program costs only $11.50
ppd. It features Colorbars, a great
Hollywood style director's clap
board , and a large 5-4-3-2 num
ber sequence that goes to black.
You can enter information on the
clapboard such as ATV.QX seg
ments, home movie tilles, etc . It is
designed to be used in conjunc
tion with your VCR for titling pro
grams. If you have a VCR , a Go
Co, and are on ATV, this program
is highly recommended.

Facsimile

While we are talking about the
CoCo, the latest version of COCO
RADIO is 5.0. Facsimile transmit
has been added. along with all the
otherATV, ATTY, SSTV, TVRO,
OSCAR, Morse, CW, and other

WBBELK

HvrnlMor 14 on~ r_ ' • c.n:I

duced piCtures of contacts made
over Thanksgiving . He can fit 20
pictures on an 8-1/2 x 11 sheet of
paper. Fig. 1 contains examples
of his work.

590-Mlle OX Record

A newall-time FSTV OX reco rd
was set during this period be
tween Paul K01WA in Burlington,
Iowa, and Ed W3PQS in Er ie,
Pennsylvania. This " live TV con
tact" covered 590 miles . Ed has
been looking west for that kind of
OX for many years. More Iowa
ATVers could have worked Ed,
bU1 the phone call that got Ed on
144.340 came late in the morning ,
when everyone else had gone off
to work or to be with the famity.

The USATVS is compi ling a
registry of the best ATV OX con
tacts. Please write to me and tell
me about your best long-distance
television contacts. Send dates,
times, callsigns, distances, signal
reports. etc. Your entry will be
placed and published. No fish sto
ries allowed!

Dave WBlJ ZJP in SI. louis
rolled into Iowa (over 200 miles)
P5 and in color for a neat Cnrtst
mas present. KA9TGX, K9WZB,
WBBURI, and others have been
real strong in the late evening
and early morn ing hours. Jeff
KA9TGX of l afayett e, Indiana ,
and I stayed up from 11 p.m. until
nearly 4 a .m . one night and
watched the UHF band increase
in intensit y (and our two-way

TV

Giving Thank,

We had a major UHF opening
here in the Midwest all the way oU1
to the East Coast last ThankSgiv.
ing . Not only were the 432 SSB
renee having fun, bU1the ATV pic
ture gang was in there as well. Bill
Brown WBBELK of Findlay, Ohio Fig. 1. Digitized computer-reduced pictures produced by WB8ELK on
sent me some TAS·80C " digi- his CoCo. On top: W3POS and K0'WA, A TVDX record holders. On the
tized" off-sc reen, ccmputee-re- bottom: WB8ELK hams it up during Thanksgiving week 1986.
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Mike Stone WBIDeD
PO Box H
Lowden fA 52255

NEW REPEATER

The Chicago area has a new
ATV repealer under construction!
The remote transmitter portion of
it went on the air in December.
The project is sponsored by The
Peacock Amateur Radio Club ,
which is made up largely of broad
cast engineer types at many altha
area TV and radio stations. Henry
B. Auh KB9FO heads up the
project .

Toochtone" control 01 the re
mole transmitter (mode A) is be
ing done on 144.31 MHz. The ec
tuat repealer (mode B) will have
sync recognition access on UHF.
Input to the KB9FO ATVfR is on
439.25 MHz and output is reg
istered with the USATVS and
the Ill inois Repeater Council at
421 .25MHz. Awealher radar feed
has been transmitted lor long pen.
ods of time to " burn in" transmit
ter equ ipment, to test the anten
nas, and to check propagatiOn.

The new system has been seen
as far away as lafayette, Indiana,
at P3-P4 levels. l ocal area users
are seeing P3-P5 pictures, with
most reporting color. We welcome
Chicago's new experimental sys
tem. As with any new idea, it has
met with resistance from a few of
the established old-t imers. When
they realize the possibil ities of this
machine going up on the Hancock
Building or the Sears Tower, criti
cism will disappear quickly. It's
time the " Windy City" had an
FSTV repeater.

The new repeater is horizontally
polarized using Big Wheel anten
nas-no one will have to uproot
and change polarization . Many
people tried FSTV in the Chicago
area and were either run off by the
older establishment or gave up
due to lack of fun activity . It's time
to blow the dust off those rigs and
give Henry a call on 144.340.



MAKE THE
RIGHT
CONNECTION
The CES phone patch Is the
RIGHT CONNECTION lor your
mobile rad io-telephone
system.
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Phone Patches
• Full Dup lex
• Half Duplex
• VOX SimpleK with EVD
• Sampling Simplex

Communications EHtctronlc.
Speciahies, inc.
P.O. BOll 2930, Winter Pa rk, Florida 32790
Te lephone: (305) 645-0474

, ,·, ,·,

,
" .." ~...." .- .
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CES - Si mply the
Right Connection lo r
• Ingenuity
• Quality
• Reliability
• Service
• Value

1-800-327·9956 (Sales)
1·80o-237.()030 (Service Only)

2522 p axson Lane
Arcadia CA 9 1006

-'"

$299 delivered

TC70·1--......
·,.,

• •••
•. -

.. - -.~

1818) 447-4565 m-t 8am ·6pm pst.

P.C. ELECTRONICS
Tom W60RG Maryann WB6YSS
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NEW 70 CM ATV TRANSCEIVER
ALL YOU NEED IN ONE BOX

• FULL COLOR, SOUND, & LIVE ACTtoN jus l h~e broadcasl TV. Gel on Ih,s
e 'C""'Q amaleur v,deo mooe OI l 00 ' allOtdaDIe ready to go pnce.

• WH T IS REOUIREO FOR A COMPLETE OPERATING SYSTEM? The TC7&lS
<to ncon....."er oulpulS to any TV on c to J 10' ,eceIYlng. Conhec l a Ilood 70 c m
anlenna and 10101 loss ca.. Plug ,n any composIte VIde<! _'ca YOU ....anl 10
I,..s md : Came'... VCR, compu' '', ere . Plug in any 10.... Z dynamic m,e or use
color ca..-a mic lor Sta.~'d 4 5 mHl TV $OI,Ind. Conne<:l 10 138 'fOe lor
base. mobile. or portable s.. c ,,-"pl. 20 1965 ARRL Har>lltw)Ol< Tllal ', " ,

• WH....T C....N YOU 00 WITH THE TCfO.l ATV TRANCEIVER? SIlo.lIle Sha<:k .
proJects. compuler p'og'am Iosl lngS. home VIde<! lapeS. 'epeat Space Shu tll.
audiO and v'deO II yoo have a TVRO. ,.peal SSTV or RTTY, Wealher Rac;I.o r. IS<>
pubhc se....tee events such as P¥..ns . ma'alhons. ,aces. CAP~I'("H and
'.scues . _. the hst goes on. 0)( dependS on antennas afl(f ler,aln. IYP'Cally 1
10 ao mil..s . W.. Ilave vKleo eom penaaled RF hn.a' amps lOt 20 ($1191 or SO
l$ l 891 .... a tlS pep for lI,eal• • 0)(

• FE tUR ES: Small 7. h2.5 · . Pus" 10 Loo~ (PTl) TIR SlOl" Ch,nll GaAsJel
do neon . ..rt.. ' lune s ....1'101. 420-4SO mHl barld. TIOIO SlOlllch s..lected »cec &
aull lo ' npulS ... RCA phone jaC ~ 1 and 10 pin Colo, came,a lack. • m,1 v,lIeo
manila' oulpu l. o ver 1 ....all pep RF OUlput on on e a. , ....0 <alld $1511. Ie<: Ie ll
c'ySla l ceeuenee f,equenCies. 439.25, 4:U.O. 0' 426.25 mHl.

C.... ll OR WRIT E FOR OUR CAT.... LOG 10. mo'e te te or no is on in yoo. a,ea We
stOC k antennas, modu les, and e.erylh ing yo u need on TV.

TER MS: Visa , MC, or cas h onl y UPS COOs by phO ne 0' ma il. Checks must clea r
ban k be lo,e sh ipment. Price Incl udes UPS surlace Shipping in con t USA. olhe, s
adll 3% . T,ansmitting equipment lold only 10 licensed Tee" class 0 ' h' lI her
amaleurs. venti aDle In 1985 call book 0' copy or ne.... license
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SILVER SPRINGS•

Come to Florida
forthe

WINTER HAMFEST
The foremost

HA MCATION
AND COMPUTERSHOW

SPONSORED BY THE OftUHDO AMATEUR RADIO a.U8, INC.

at Expo Centre
MARCH 13, 14, 15. 1987

19B7 ARRL
SOutheastern Region

COnvention

AIRCONDITIONED SWAPAREA TABLESS20
REGISTRATION:

55 Advance 57 At rne Door
sanquet 512.50

For t ickets & swap table reservations
SENDcheck and SASE to:

onanco Hamcatlon & Computer Show
Dept . 73, P.O. Box 547811 , c nanoo. Fl32854-7811

CYPRESS GARDENS•
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"Please write to me and tell me
about your best long-distance ATV
contacts. No fish stories allowed. "

TTY LOOP

Inn North beginning at 7 p.m. on
Saturday evening. I'll give you all
the details if Don gets them to us
in time for the April issue-other
wise tune into the 14.230-MHz
SSTV net as Dayton draws near.
Don always assembles a good
lineup.

We will be hosting our second
FSTVer's Workshop this year at
the Traveler's Motel North in Day
ton (the old La Quinta North)
where we met before. A large
suite has been reserved to accom
modate 50-70 people. There will
be a $1 donation as you enter to
help pay for the room and refresh
ments. This year we will offer an
expanded session starting on Sat
urday afternoon at 2 p.m., with an
informal open period for you ro
come in and rest your tired feet.

We'll show VCR tapes, align
filters, and talk about what's go
ing on in your part of the coun
try on ATV. The Saturday nigh t
program begins at 7 p.m. A num
ber of speakers have committed:
John Beanland G3BVUfW1 of

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

UTU USES

March winds have blown in a
whole raft of information this
month, and wouldn't you know
that most of it is RnY·related?
Well , here we go!

Thanks to Travis Brann , the
Technical Services Manager at
Kantronics, we have some more
information on interfacing various
home computers with Rny sta
tions. Of course their terminals,
including some with built-in
"smarts," are designed to inter
face with any computer capable of
communicating with a modem,
which runs the spectrum from a
VIC-20 to an IBM PC.

Now, while this information is
based on the Kantronics Univer
sal Terminal Unit (UTU), I don't
see why it could not be applied by
the able ham to other hardware
schemes. Nevertheless, I will use
the UTU connector as the "stan
dard" for this information , and
pass along my sincere thanks to
Travis for the information.

Fig. 1 shows the hookup need
ed for the Apple fie to interface
with the UTU. With a standard Ap
ple Term program , and the UTU

Spectrum International will give a
technical talk on the importance of
interdigital bandpass filtering for
ATVers. Brin g your portable
VCRs and Camcorders.

The Traveler's North is known
as the ATV hangout, so you might

want to make reservations. A cou
ple years ago we all set up FSTV
stations and worked motel to
motel simplex through the Dayton
(vertical) Repeater. Talk frequen
cy will be 147.570 (Dayton Re
peater voice channel input) or
144.340 simplex.

The Dayton ATVIR

Here are some specifics about
the Dayton ATV Repeater sent to
us by Bi ll Parker W8DMR of
Columbus, Ohio: It is located ten

connected buttumed off, choose
option "C" to change configura
tions and select the following
parameters: half duplex, pulse di
al, 300 baud, no parity, one stop
bit, eight data bits, 30-second de
lay, and no line feed. Then enter
the terminal mode, power on the
UTU, and press RETU RN> .
When the UTU menu appears,
turn off the echo and proceed as
the manual directs .

PCjr users can use the UTU
as wen. with the UTU-TERM pro
gram designed for the IBM PC.
Hardware interfacing can be ac
complished two ways: by a PCjr
adapter cable (a nine-wire cable
that connects to the 16-pin con
nector on the PCjr and terminates
in a standard OB-25 connector)
or by wiring the UTU cable direct
ly to the t e-ptn connector . If you
use the adapter, wire transmit
ted data (white) to pin 2, received
data (brown) to pin 3, and ground
(black) to pin 7; jump pin 4 to
pin 5, and pin 6 to pin 20. If you
are wiring directly to the PCjr
connector, A4 is transmitted data,
A8 is received data, and B2 is
ground. Then, when you run the
UTU, run UTU-TERM and follow
the menus.

This same DB-25 hookup, using
the three active pins (2, 3, and 7),

miles south of Dayton. Output is
20 Watts ave rage on 426. 250
MHz, with FM audio at 430.750
MHz. Input is on 439.250 MHz. I'm
not sure if vertical or horizontal
polarization is used. The repeater
has 45-mile coverage. A two-me-

ter FM voice input at 147.450 MHz
brings the repeater 10 up for 20
seconds. Dropping the two-meter
carrier "reverses" the video ID. A
second video and audio input at
1245.0 MHz exists. The 1245.0
MHz input is two-meter touchtone
(TTl contro lled. n o turns the re
ceiver on. n II latches the 10 on
for three minutes. n • resets the
system. n 5 brings up a weather
radar video. n 6 tu rns on the reo
peater. The DARA ATV Repeater
is sponso red by the Dayton Ama-

will also work to interface a Xerox
820-11 computer. For that matter.
essentially any computer that sup
ports standard as-aaz-besed in
te rfaci ng shou ld connect the
same way.

VIC·20 orC-64 users, here's the
dope for you. Fig. 2 is the hookup
to the UTU connector to the user
port of your computer. Fig. 3 is a
short Basic terminal program.
When you' re using this program,
the " II" key functions as an es
cape key, and the " @" key re
turns the system to receive when
placed at the end of text while you
are transmilling. Load this pro
gram from tape or disk, run it, then
turn on the UTU . Press RE
TURN> and the UTU menu will
appear.

Color Co mputer users , you r
hardware hookup to the serial port
is shown in Fig. 4. There are a
variety of terminal programs you
may use to run with this one. I
might mention MickeyTerm, a ver
satile ASCII te rminal program
available for downloading on both
CompuServe and Delphi, in the
Color Computer sections. Other
programs, even cartridge-based
ones, should work as well.

Tan dy 1000 users , use the
three-wire hookup described
above , and ente r DeskMate ,
which probably came with your
computer. Select Telcom and set
parameters as no autocrat, 110 or
300 baud as desired, eight bit, no
parity, one stop, X-on/X-off on ,
and all others off. Hit F5 > for ter-

teur Radio Association and is
maintained by Bruce WB8UGV in
Centerville . DARA plans to in
crease the power to 200 Walls
sometime this year.

At the Press

The new Spec-Com North
American ATV Directory is at the
press. II features an up-to-date
USATVS membership listing, a
guide to U.S.lCanadafMexico
ATV repeaters, clubs and activity
groups, a-meter talk maps, OX
honor rolls, ATV advertising, and
a lot of other good information. If
you'd like a copy, send $8.95 to
the spec-com Communications
Group, PO Box H, Lowden IA
52255. Mark 73 on the outside of
your envelope. First mailings will
be conducted right after Dayton .

A final reminder to keep filling
out those Feedback cards and
mailing them back to Wayne. It is
your interest that keeps this
column going. Send me some
photos, gang. Until next month,
see you "on the tube....

minal mode; then turn on the UTU
and hit ENTER > .

TRS-BO Model 100 tcucs, use
th e same three-wire hookup.
Then enter TELCOM and type
38N1 E,10 to set up your options .
You should know the rest by now.

I do want to emphasize that,
while I have been using the UTU
as an example here, any " smart"
interface should do line. Addition
ally, other forms of interlacing
may well suggest themselves
from this data. My purpose here is
to show ways to get data into and
out of many personat computers
for use on RTTY. Thanks to Travis
Brann for helping to make this
possible.

Now let's see, who are we leav
ing out? Dr. Siegfried Sprainys
DJ4SS in West Germany is look
ing for information on Atari RTTY.
He is the owner of two Atari 800XL
computers and wonders, among
other things, whether or not the
Kantronics UTU will work with the
Ata rt. I don't see why not. Assum
ing you have serial interfacing on
the Atari , any terminal program
should work j ust li ne with a
"smart" interface, such as the
UTU described above. As I have
said before, I can only publish
what I find out about. So, if there is
a lack of coverage in certain ar
eas, it is only because individuals
have not stepped forward with the
information. Well , folks?

ZX-81fTS-1000 Add-Ons

Timex-Sinclair computer users
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Fig. 1. Apple lie hookup.
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Fig. 2. VIC-20 or C-64 hookup.

"If there is a lack of coverage in
certain areas, it is only because

individuals have not stepped forward
with the information. Well, folks?"

get a boost from Bob Howard
WA6DU of West Covina, Califor
nia. He tells us that he was anx
ious to mention that in the Sep
tember issue of 73's Rny l oop,
the answer to VE2AGY's question
about the TS -1000 was r ight
there, underthe ZX-B1 banner.

" You see, Timex manufactured
the ZX-81 for Sinclair and when
they decided to market it in the
U.S. under the Timex label as a
TS-1 0oo, they only added 1K to
the memory to make it 2K RAM
plus the8K ROM. When either the
ZX-81 or the ra-t 000 is expanded
to 16K, it is the same as the other
machine in eu respects. The T&
1500 is an improved TS-1000 with
movable keys and a built-in 16K
memory. The TS-2068 from Timex
is the Sinclair Spectrum of En
gland with improvements. With a
Spectrum ROM in the cartridge
dock or switched internally, a
TS-2068 runs the 6000 Spectrum
programs.

"The English ham programs in
elude the G1 FTU no-interface RT
TV program that just connects to
your tran sceiver speaker and
mike plugs and feeds the comput
er mike and ear jacks for the cas
sene recorder (program save fea
ture). This really works and the
program is excellent in features.
G1FTU has CW and SSTV pro
grams also. The SSTV is receive
only,of course. These may be pur
chased from a Swedi sh ham:
SM3HBO d/b/a Chara Electron
ics, PO Box 119, S-81 3 00 Hotcrs,
Sweden. The Sinclair net on the
air and the newsletter for U.S.
hams (from K5XY in las Cruces,
New Mexico) are called OZX. The
West Coast net is Saturdays on
7.235 MHz at 10 a.rn. Pacif ic
Time. The East Coast OZX net is
on Sundays at 1600 UTC on 7.245
MHz. The 20-meter net is 9 p.m.
Eastern Time on 14.345 MHz.

" Adding an external keyboard
to the ZX-81fT&-1 oo0 makes it an
excell ent ham computer. It will
have better logic than more ex
pensive computers and can be

found in garage sales for $1 0-35,
often with memory packs and a TV
thrown in. I use the ZX-81 on CW,
and with a screen to read the
code, I find I have never bothered
to tune RTIY (Thanks ... mil) as
the effect is about the same but
more contacts are available in the
CW bands. The NU4V CW soft
ware and interface copies signals
weaker than my Kantronics Mini
Reader. "

My thanks to Bob for this wealth
01 information on what may well
class as one of the genuine bar
gains of the co mpute r RTTY

crowd. Ten bucks? Even I might
spring for one at that price!

Packet for the Apple?

On the E-mail wire this month ,
we find a message from Lee Cook
of San Antonio, Texas . He says
that he has been reading RnY
Loop for years and now has a
question. He has been using an
Apple II since 1977 on RnY on
ham and USAF MARS HF and
VHF.

" Of course, at first I tied the Ap
ple to a Model 15, then a Model
28 , and now lor the past five to six
years I've been using an Epson
MX-BO lor the printer. It has al
ways worked quite well. Originally
in 1977 I was stationed with Dr.
Galfo at Langley, Virgina, and, 01
course, the first RnY program
used was his, using my own hard
ware built directly into the Apple II.
Since then I have built up about 50
or so Apple It, 1I + 's, and recently
two lie's for MARS members. In
1981 I switched to the Super
RATI program, which started ocr
at first as an AF MARS program
and was later sold as a ham pro-

gram also. Most recently I have
added a C-64 with a PK-64 for
packet and AMTOR paralleled
with the Apple II and can run im
mediate transfer between VHF
and HF, HF and HF, and HF to
VHF with the two systems tied to
gether. I have also updated Gal
fa's original program with my own
version with files , etc. As you can
see, I have been at Rny with the
Apple lor a long time. My problem
and question to you is this: Has
there yet been any good packet
program wr itten for the Apple
comparable with the PK-64?

" The Apple has been with me
as DL5LC in Germany, HZ1ZZ in
Saudi Arabia, F0ATS in France,
G5AVK in England , andON8VV in
Belgium. Since I now also have a
II+ and I/e, I would like to expand
the Apple use into packet, but so
far to no avail. One last thought:"
So far , all the RATI, CW, SSTV,
and AMTOR programs for the Ap
ple use the game port (Galfo, Su
per-RATI, and my own program),
although the Egbert program uses
the cassette ports.

" I leel packet is way too fast
for the game ports to use, so I
th ink it should use RS-232 in
terfacing . This is the problem with
no known, to me, programs that
use RS-232."

Well , Lee, I don't have any easy
answers for you regarding inter
lacing other than via the game
port. I look a survey of what I have
noted and you appear to be right,
zippo! Perhaps one of our faithful
readers will drop us a line, and if
so, I will pass the information
along to you. One other note, if
you can, why not share the modi
lied program you wrote with us,

here? I am sure that Apple users
would appreciate the information.

Teletypes Are Junk

Another a-mane- is Dick W7EI0
from Santa Ana , California. He
writes: " I am a Western Union
technician with years of Teletype"
experience with 32s, 33s , 28s,
35s, and 15s. The selector mag
nets on 32sand 33s aren't 20 rnA,
but about half an amp through a
magnet driver card, fed by about
35 volts. The card in a 32 also has
motor control circuitry on it which
can confuse a non-techn ician
ham. Model 33s used as TWXs
can be used on any computer net
work by phone as is, and the set
can be used with RS-232, but the
supply is ± 20 volts , too much for
most R&-232s.

" Teletypes need oiling and con
tact c leaning at least yearly or
they will garble. When garble has
set in, permanent damage has al·
ready started . The best oil is Air
Conditioner Oil sold at Sears Re
pair Centers in a plastic squeeze
bottle. Teletype machines are a
specialized science and require
knowledgeable technicians and
clean signals free of bias and dis
tortion, beyond most ham's capa
bility. Parts for 32s and 33s are no
longer available , so Western
Union no longer overhauls or
heavily maintains them, but junks
them by the ton . These machines
are worn out and unrepairable,
and are no bargain .

" I also take exception to your
as-b aud Baudot to t tn-bauo
ASCII converter idea. Western
Union has the Telex at 45-baud
Baudot and TWX (Telex 2) at 110
baud ASCII, and now has a trans
lation computer, but it restrains
the 11 0 machine while the buffer
and 45-baud terminal catch up.
ASCII has many characters not
available on Baudot , so the com
puter puts 'I' on the Baudot ma
chine in their place. It is a one-way
street.

" For these reasons, I suggest
you use discretion when talking
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or so, it is being done with a multi
tude of computer systems.

Thanks for the oller of help, and
I look forward to hearing from you
again, soon.

And • . .

Assorted RTTY greeti ngs to
John C. Vanderbeck KM70 of
Seattle, Washington, and Gerald
Meltzer, M.D., of Denver, Colora
do. Your interest in the column
is appreciated, as always, and I
have sent you materials as re
quested. Hope it is of use.

John E. Wesson WB5AKZ of
Lake Village, Arizona, has a HAL
ST-6 demodulator and wonders if
there is some way to use this ter
minal unit with a computer. Sure

~

, ,..,

there is. The FSK output from the
ST-6 is de mod ulated Rny at
RS-232-compalible levels. Just
hook this where you would hook
any RS·232 input and you should
be all set. There, now wasn 't that
simple? They should all be that
easy!

Enough for this month. I think
we have set a record in the num
ber of systems, machines, and
computers ment iOned. Don 't for
get that you can still reach me on
CompuServe (75036,2501) o r
Delphi (MARCWA3AJR) or USPS
at the above address. And don't
lorget th at all-important SAS E
with postal requests. Above all ,
don't be a " fool " and miss Apri l' s
RnY Loopl.

Fig. 4 . CoCo hookup.

. ,
"

cece
i.ri.. l Po r ~

sleeves and making a machine la·
eerec GFPO (that's " good for
parts only") come up on the air is
one of those things that makes
ham radio what it is!

Now , as to A SCU-to-B audot
conversion, receiving ASCII sent
by hand is no problem on a Bau
dot machine. Few folks can type
at 60 words per minute, although I
admit that receiving machine-sent
code req uires an intermediate
butler. The character set is not re
alty a problem, either. I wrote a
simple 6800 program yea rs back
that translated ASCII characters
into four character groups in Bau
dot. The printer can zip along. and
the lull character set can be repre
sented , And, as we have shown in
the column over the test ten years

Fig. 3. VIG-20 or C-64 program.
The L in l ine 40 (IFB$ - -L -)
should bea British Pound Sterling
sign, but that is not an ASCII char
acter.

I e OPEN2 ,2,l,CHRS (~ )

1. Gn u ....s
l. Gn BS
• • lrBS."L"TH~ BS~HR$ (1 1 )

S' IrU.-'"TlI£lI B$-eJlUIS I
•• l r U O ""'Hl':II PRINTU.U ,
11 Gnu.cs
Ie IP'CS-eJlllS (S )THt:Illl
" PRlllTC$ , :GOTOll

about old Teletypes. I wore out
two 33s on CompuServe , and
tossed them both when wom out. I
am willing to help non-technician
hams. I'm at 1413 N. Spurgeon
Street, Apt. 8, Santa Ana CA
92701. SASE, please."

Well, Dick, 20 rnA is the loop
current, if not the magnet current
proper. The driver card in the 33
and related series makes the in
ternal operation transparent 10 the
user. White I agree with you re
garding service, I remember how
happy I was when I acquired a tub
of lithium grease through a local
MARS group a few years back
when I was active in that organiza
tion . The difference is l ime vs.
money. It certainly is not cost ef
fective lor commercial communi
cations en terprises to spend more
than a machine is worth, in parts
or people time, to repair a defec
tive machine. However, amateur
RnY got its start with just such
machines. I have fixed Model 155
with parts as strange as rubber
bands from orthodontic braces or
ballpoint pen springs. I couldn't
begin to count how many hours I
put into my Model 33 when I first
got it-as a nonfunctioning junk.
er. And nonfunctioning it was!

The point is that rolling up your

MICRO CONTROL SPECIALTIES
Division o f Ke n decom Inc .

23 Elm Pa rk , G rovela n d , M A 0 1834 (617) 372-3442

•

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking . 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, c lub news bulletins, and OX
alerts. Create un ique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

No o th er re peaters or controllers matc h
Mark 4 i n c apabi lity and fea tures . That's
why M ark 4 is the p erforma n c e leader at
amateur and commercial repeater sites
around the w orld . Only Mark 4 gives you
Me ssag e M a ste n .. real speech • voice
readout of received signal strength,
deviation, and frequency error • 4
c hannel r ec e ive r voting • crock time
announceme n ts and function control . 7
h el ic al fil ter rec e i ver. extensive phone
patch fu nc tio n s . Un li ke others, Mark 4
even in cludes power supply and a
handsome c abinet.

Ca ll o r write for spec if ications on the
repeater, c o n t ro ller, a nd rec eiver winners .
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Call _

USA

PC/Z;p _Prov./State

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-8OQ-COAXIAL
Telex: 98-0630

Service and Dependability...A Part of Every Product

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/AFL
C. W. power in Coaxial transmission lines.
8l0DOA is comprised of a buill-in line
section, direct reading a-scare
meter protected by a shock-proof
housing. Quick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUN NER
reliability, durability, flexibility
and adaptability with a two year
warranty.
Contact us lor your nearest
authorized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

MEM BERSHIP APPLICATION
Name

St reet

City

BENEFITS FOR YOU
QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

S25 in US. S33 elsewhere (US. funds) Licensed ama teurs, or age 65 or over, upon submitting
prool o f age. may request the special dues rate of $20 in the U.S. $28 elsewhere, in U,S, funds)
Persons age 17 and younger may qualify lor special rates. wri te fo r application.

For postal purposes. fitty percent of dues is alloca ted to QST, the balance for membership

"'llIl"' Expires _

II]--------- Bank. No. Expires _

The American Radio Relay teague
225 Main 51. Newington, CT. 06111

-----------------------------------
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EWI
PHONE REMOTE
"'OOEl~A

OPERATE YOUR
HOME BASE STATION EVEN
WHEN YOU'RE NOTATHOME

ROPAGATION
Numb.r 23 on your Feedback eard

Jim Gray W1XU
73 Staff
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Sunspot Cycle 22 will produce some new spot groups to benefit propagation,
Normal sprIngtIme Improvements will take place-exceptional worldwide
contacts will be possible, even on 10 and 15 meters, Th in9s are beginning to
look up for DXers. On many days, however, the geomagnetic field will be
unsettled to act ive makIng propagation spotty at best• ,

MARCH
>0' M" W, ww '"" '" '"1 2 3 4 5 6 7
F-G G G-F F-P P P P

8 9 10 11 12 13 14
P-F F F-G G G-F F-P P

15 16 17 18 19 20 21
P P P P P P-F F-G

22 23 24 25 26 27 28
G G-F F-P P P P-F F

29 30 31
F-P P P

l>er ry NH
se", ing '" ham cornmon,'y ";In ne" and
u>td ~uipmenl, We ,lod and ..",ice 010>1
major lines: AEA. Amoo. !l&W•Cu.,h<rafl.
E""omm, Hy-oain, Hu" I.. , lCOM , Ken

wood, KLM . La"en, Morase , Mo, ley :
hooks. rOlor•. "able and connectors. Bo, ;·

..'" hours Mon ,-Sat. 1(1-5. Th",,.,Jay 10-9
Closed S-un .lHoliday' Rinndrll t:lectron·
in , 8 I.ondondorry Road, Horry Nil
03ll.l8, 4.34-5.171.

l\1iami FL
CIISa Mar<"On i, Inc , Pre-<>wned "."nmoni"o
liun, ~u ipmenl. We do rep.o i" . Send SASE
fur price, . Ca.... Marroni, Inc., 718'J SW
SIb Slr..l , .\ l ioml ~'L .1.1144, 21'>4-844.t

Presto n ID
Ros, WB7BYZ ba, the large," "",'k ofama·
'""' geaf in the Inle rOlOli ntain We" and ,he

hC'Il PrK"C' , Cali me for all your ham needo,
R"", Di,uih'll ;tIj(, 78 So. Sla,e, Preslon m
8.1263, 8.~2-OS3ll .

- Telephone (305) 295·8OlW

_ • TRI·H COMMUNlCATIONS COAP:
« « P. Q. Box 4075

I Win l&< Springs, Fl 3270ll

Fontana CA
Complete lines- ICOM. Mirage , KLM.
Lar..n. Am "". B& W O>. r 4O:Xlcl«trun

Ie prodUCIS for I.... hobbyi,,- Also CB . nd

busl""" ,ad,os, s.","g ~oo from a 6()((l sq.
fl. "ore, Fonlna ["",,Ironits, !1M!! Sierr a

M e.. Fonlana CA 9H35, 822_7710.

New Castle DE
Fa<,ory au,bori,.cd deale r' Yaesu. ICOM ,

Ten-Tee. KDK. Kenwood . AEA, Kanlron·
ic>. San,ee . Fnllli.. of acce""rieo , No ...Ieo
.. , in Delaware, 0 .. mile off 1·95. Dela_
" are Amoteo. Sopply, 71 Mead".. ROlOd ,
Ne.. C...lle OF. 1'n211, .128·7728.

Sa n Jose C A

O):AU:RS
You r company name and message ca n conta in up to 2~ words for as little a, $199
yearly (prepaid) , Of $50 for three months (p repaid). No mention of mail-mder

busine..' or area cooe permined. Direclo ry lexl and paymenl must reach u, rod.y,
in ad. ance or publicalion , For example, ad.enising ror the June '87 issue must be

inO\lr hands hy April l sI , Mail 1o 73 Amateur Rw:/io , WGE Cenler, Pelcrborouglt,
NH 0345 H, AnN : Hope Currier.

Bay Area' , ,..we'1 ama"'ur radio ,,,>TO. New
& o",d amateor radio ",I.. & ",,,,ico . We

featofe Kenwood . lCOM . Alden, Yaoso,
Ten-To.: . Santee & many more . Sha.u Ra ·
dlo, Inc., 1775A S. Wlnehh lor Bl.d.,

Campbell CA '5OOlI, )70-6665.

DEALER DIRECTORY

PHO NE REMOTE is an in terface bet ween
your home base station and your home tele
phone line. It allows operation of your home
base stat ion fro m any touch tone telephone
using the touch tone pad to control PUSH·
lO:rALK. PHONE REM OTE works "'11th any
transceiver, HF, VHF o r UHF. ACTIVITY and
PUSH:rQ:rAlK timers are prov ided In case
the telephone connect ion Is lost. All o pera
tional features ere switch programmable.
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:0
•

S87.10 •
$51695 ," 0

•

'1M 3 102VG 12" HI RES
GREEN COMPOSITE

'1M 3102\'A 12" HI RES
AMBER COMPOSITE

'1M 3101va 12" GREEN
COMPOSITE

• nn

M C c "'SA c _

EXPIRATI()/'OQATE _

"·0·" _

'1M ) 101VA 12" AMBER
COMPOSITE

e M 36311 10 14" COLOR EGA

BROTHER

STAR MICRONICS
so 10 DOT MATRIX PRINTER $364 so
LV 1210 DOT MATRIX

PI'lINTER $189 00
NB 15 DOT MATRIK

24P1N HEAD $1()44 90
NX 10 DOT MATRIX SCALl '
so 10 WIDE CARRIDGE

•
•

HR 20 LETTER QUALITY $374.25 :
01.4 1409 DOT MATRIX $359.25 •

1.41509 DOT MATRIX $399.00 •
HR 35 LETTER QUALITY $68185 .
2024l DOT MATRIX $841 75 : 0
TWINWAITER 5 $841.75

•HFl 10 LETTER QUALITY $249 00 .
M" 09 DOTMATRlX $224 25 '
CF 100 CUT SHEET FEE DER $194 35 :
CF 300 GUT SHEET FEEDER $21125 0
CF lSOCUT SHEET FEEDER $19435 :
TF l SO TRACTOFI FEED $10985 '

•TF 100 TRACTQFI FEED $109 85 •
TF JOO TRACTOfIFEED $10985 ,
KB SO K£YOOARO SO $143 00 .
I<B I OOI<£YOOARO I SO $194 35 : 0
SF 30 SHEET FEED 591 00
SAl. 14 S29 22
1Ft 232 lNTEFlfACE S32 47
LO 100 FONT BOARD S48 n
LO 200 FONT BOARD S64 91
SF 40 SHEET FEED 59685
SF 200 SHEET FEED $259 36
3010 LIFT OFF TAPE $6 95 ••1010 UFT OFF TAPE HR $6 95 ,
7020 CORRECTABLE 5322
1021 MULTI STRIKE 53,79
1022 ONE TIME CARBON $2,98
7030 MULTI STRIKE $12,31 '
8020 FABRIC 53 22 •
8030 FABRIC TWINWRITER $1882 :
9010 FABRIC RIBBON 52 76 . 0
9020 2024L $6 44
9030 FABRIC RIBBON $1.95
9040 RIBBON $8.95

$27885

$29' 85

$40885
""35
$35685

$38935
$28'35
$12935

"'. 35

10 PK $688

$<0 26
$45 46
$'995
$51,97
$56 47
$1146
$3746

$12935
$12935
$12935
$194 35$5,,,
"'''sa.,

SIGNATURE

•

OPUS
525 DS DO

MAXELL
ssza . 0 , $11 75

$1\ 02 . 0 2 $14 95
$322 MF 100 ".,.
sa" .' 200 $29 95
59 07

$10.3 7 BASF

CM 3131 1 HI RES 12" RGB
CM 36432 14' ROB
CM 36382 14' ROB
CM 31 481 12" ROB

COMPOSITE
CM 36512 14' ROB

VIDEO COMPOSITE

SM 1 LIGHTNING 24
SM II eXPRESS

SM 3 ERROR FREE
SM 5 SECURE 12

ANCHOR AUTOMATION

SIGNAL MODEMS

SP I OIAMOND PLUS
SP·2 EMERALD
SP·3 SAFE STRIP
SPF.l SAPPHIRE
SPF· 2 RUBV
SPF·2. RUBV PLUS
SP 1 DIAMOND

.. • U n • • u • • ..
$162 47 VM 3107lG 12" GREEN DOT MATRIK
5'9497 MONOCHROME $129 35 sP 15 'MDE CARRlDGE

VIA 3Hl21A 12" AMBER OOT MATRIX
MONOCHROME $109 85

A NCHOR
VM 2 VOlKSMINI

VM 6420 VOLKS 6420
VM 6470VOLKS 6470
VI,! 12 VOU<SMQOEM 12
VM 1 VOlKSMOOEM
F 5. JCABLE
ALL OTHER CABLES

MONITORS
THOM SON

SURGE PROTECTION
CURTIS

COMPUTER SUPPLIES OF PETERBOROllG
200-A Perimeter Rd , Dept. M. Manchester, NH 03103

$14 95
$12,97

$14 9S

' 26 95
' '' 95

sa"

$51 96
55196
$1 947
$15,60

NA",E --------~"';:u""'~---------
-ADDI'lESS _

THE BARGAIN SHEET
ALWAYS THE BEST DEALS!

•

ALLSOP

•

•

•

•

•

•

•
•

•

•

•

DISK CLEAN KITS

•O ·

•
0 :

CURTIS SS 3 SYSTEM STANO $19 47
THOMSON 121 4 SWIVEL BASE $1950

SYSTEM STA NOS

KAL MAR
TEAK ROLLTOP 11 452 35 1451 S1557

TEAK ROLL TOP 11453 3.5 1901 $2467
TEAK ROLL TOP 11454 5251501 $2 1 42

TEAK ROLL TOP 11455 5 251100 15) 195
TEAK ROLL TQP 11456 5 25 (110) S35 72

BOARD PRODUCTS
VIDEO 7

VEGA EGA 538935-_... -'. ...._.----------------_.....""'..
MQN(X>RAPH!C MGA $492 32

MONOGRAPHIC PLUS

PAPER
9 12-n ll2Q l000CS
912_11 11202500SH
GREENBAR 1PT 3500 SH

AVERY

COMTECH
CT 100 P A·B SWITCH BOX
CT 100 S A·6 SWITCH BOX
CT 312 PARALLEL CABLE 6'
CT 329 SERIAL COPY

PRINT STA NDS
CURTIS PS 1
ALLSOP PS 1

•

4166 CONT INOEX CO 3_5 (SOOI $6 47
4146 ADORESS LBL

4- 17 16 (10001
4162 CLEAR LABELS

3 1 2- 15 16 $10 20
4144 3 UP2 1 2-15 16 r3OOOl $917
41432 UP4"$ '6 (30001 SSS2
41453 12-1516 POOO) $4 74
41 70LlST & MAlL S3897
4164 OISSAPERF PAPER 54 22
4169 3_5 INDEX CARD lSOOI 5746
4168 21 16_4 INDEX CD ISOOJ $647
4164PlGGVBACK LABELS I5OO) 7 47
4165 COMPUTER PAPER r250J 53 89
4167 POST CARDS (2501 $7 77
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Decisions, decisions, decisions.
Should you choose one, two, or all three?

Choose one - Yaesu's F'T I09RH, F'T-209RH or 1''1'
709R - andyou gain the maximumperformance available
in any single-band HT.

Choose two- or even three, and you also get inter
changeable accesso ries, options and operating proce
dures. Making it easy and affordable to work all your
favorite VHF and UIIF bands.

However you decide, you get all this operating
flexibility: Powerfu l fi-watts output (4_5 watts on 440
~lHz ). Battery saver. Push-button recall of 10 memories,
each that independently stores receive frequency, stan
dard or non-standard offset, even optional tone encode
and decode.

Push-button scanning routines for scanning all
memory channels, selected ones, or all frequencies
between adjacent memories.And a priority feature to
return you to a special frequency.

You alsoget a high/low power switch, power meter,
backl it display, 500- mAh battery, wall charge r, and
soft case. Plus a choice ofmany interchangeable options,
including a VOX headset, fast charger, hard leathe r
case, and plug-i n subaudible tone encoder/decoder for
controlled-access repeaters .

Lel 'raesus 220~IHz F'T-109RH, H ie!" FT-209RH
and 440- ~IHz Fi'·709R give you the decided advantage
in HTperformance and upgrade ability. It may be the most
enjoyable HT buyingdecision you ever make.

•

220 MHz 2Meters 440 MHz

5SU -,,,
YaeSQ USA17210 Ed wards Road, Cerritos, CA 90701 (213) 404 ·2700. Repair Service: (213) 404 ·4884. Parts: (213) 404 ·4847.

Yaesu Cincinnati Service Center 9070 Gold Park Drive, Hamilton, DB 45011.(513) 874·3100.
Prices and specifications s lJ hje(:t tochange without nouce.



ere's
TM-221A/421A

ne or

Spec,IIcalions and prICes sub/eel ro change w,thour no tICe or obllgallon
Compiere serVICe manualS are ava,lable /or /lU rno-Kenwood It/lnsce,vers and mO$! ecceescoes

2 m and 70 cm FM compact
mobile transceivers
The all-new TM-221A and TM-421A
FM transceivers represent the " New
Generation" in Amateur radio equip
ment. The superior Kenwood GaAs
FET front end receiver; reliable and
clean RF amplifier circuits, and new
features all add up to an outstand
ing value for mobile FM stations!
The optional RC-l0 handset/control
unit is an exciting new accessory
that will Increase your mobile
operating enjoyment!

• TM-221A provides 45 W. TM-421A
Is the first 35 W 70 em mobile!
Both models have adjustable 5 W
low power.

• Selectable frequency steps
lor quick and
easy OSV.

Optional Accessories :
• RC-10 Multi- func tion handset remote com-one
• PG-4G Extra control cab le, euows 1M-221A1
TM-421A full d uplex operation . PS-50 /PS-4 30
DC power suppl ies . TSU-5 Programmable CTCSS
oecooere SW-100A Compact SWR/power lvolt
meter (1.8-150 MHz) • 5W-100B Compact SW RI
ooweovon meter (140-450 MHz) . SW-200A SWRI
power meter (1.8-150 MHz) • SW-200B SWRlpower
meter (140-450 MHz) . SWT-1 Compact 2 m

• TM·221A receives from 138
173.995 MHz. This includes the
weather channels I Transmi t range
is 144-148 MHz. Mod ifiable for MARS
and CAP operation. (MARS or CAP
perm it required.)

• The TM-421A covers 438-449.995
MHz. rscececeecos guaranteed for Amateur
band use only)

• Built-in front panel selection of 38
CTCSS tones. TSU-5 programmable
decoder optional.

• Simplified front panel controls
makes operating a snap!

.16 key DTMF hand mic., mic. hook ,
mounting bracket , and DC power
cable included.

• Packet radio compatible!
• Kenwood non-volatile operating

system. All functions remain intact
even when lithium battery

back -up fails. (Lithium cell
memory back-up-

est. ti le 5 yrs.)

antenna tuner (200 W PEP) . SWT· 2 Compacl
70 em antenna tuner (200 W PEP) • SP-40 Com
pact mobile spea ker . SP-50B Mobile speaker
• PG-2N Extra DC cable . PG-3B DC line noise
tr iter . MC-60A, MC-SO, MC-S5 Base stauon mcs.
• Me-55 (8-pin) Mobile rnc. with gooseneck and
l ime-outlimer • MA-4000 Dual band antenna W Ith

duptexer (mount not suppl ied) . MB-2 01 Extra
mobile moure

.14 full -function memory channels
store frequency, repeater offset.
sub-lone frequencies, and repealer
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels for "odd
spnt" operation.

• Programmable band scanning.
• Memory scan with memory

channel lock-out.
• Super compact:

approx. 1-1/2"Hx5-1I2"Wx7"0.
• New amber LCD display.
• Microphone test function on low

power.
• High quality, top-mounted speaker.
• Rugged die-cast chassis and

heat sink.

RC-10 Remote Controller
Optional telephone-style handset
remote controller RC-10 is specialty
designed for mobile convenience
and safety. All front panel controls
(except DC power and RF output
selection) are controllable from the
AC· 1O. One RC-lO can be attached
to either or both TM-221A and
TM-421A with the optional PG-4G
cable. When both transceivers are
connected to the RC-l0, cross
band, full duplex repeater opera
tion is possible. (A control operator
is needed lor repeater
operation.)

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
111 1w est Walnut Street
Comoren . Cahtorma 90220
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