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IC-2400
IC-2500

lC·z:>X) monitor the action. AsheerVHFI
UHFdelight!

AdditIOnal features include:Priority
Watch, Monitor onechannel's activity
while operating on another frequency.Two
Call Channels. One on each band for
quick, singleaccess to )<lur favoriterepeater.
ARepeater Input Monitor Switch for
rapid checks of TX offset and evaluation of
direct range. Plus, an Optional Beeper
silently monitors any selected frequency or
repeater for calls with j<lUr preselected
CTCSS subaudible tone.

Doubleyour bands with lCOM's new
IC·2400 or IC·z:>X) mobiles!
!COO Am&ica.l'lc.. 2380-11&11 Ave NE.. BeIM.oe. WA 9llX)ot
Cutlomer5ervloe Hotline (206) 4S407619
3150 Premier OrMl,Su~ 126.lrviflg. TX 75063
1m Phoenix Parkway, Sl.iIe 201. AlIanta, GA30349
COM CANAOo\, ADivision o! COMArI'oEna,Inc.,
$1 . »5 !bad, I)j: 9,RictIlOd,Be V6X 2T. canada
AlIIl*l~ n at;ld tI d\a'9I """""rdlI;e 17 ..........'
:.:;:..~~ea:eedFCC......~spnu

First in Communications

o
ICOM

I lO wattsOnl.2GHz.Both
units includeselectahle

•
low p<>.ver for working
localstations.

FUll DUPUI OPERAOO••
Both transceivers transmitononeband

whilesimultaneously receivingonanother.
Both radios feature independent offsets for
eachband.It'slikehaving twoseparate radios
in one! Perfect for true telephone-style auto
patching with a modem erossband repeater!
SIMULTANEOUS DUAL BAND
lEamo•.

Monitor bothbands onthe internal speaker
oraddexternalspeakers.Each bandfeatures
separate volume and squelch controls.
40 MEMORIES.

Twenty per band. Store frequencies, PI.
tones and TX offsets for super-convenient
mobiling'

W1DEBAND COVERAGE.
TheIC·24oo's rangeof l38-174MHz RXI

140-1SOMHz TX and44O-4SOMHz RXlTX
includes NOAA weather reception plus
liheral oeerlapfor MARS/CAP operation.
The innevative Ic.2S00 receives and
transmits 44O-4SOMHz and J240.l3OO ~IHz .

HIGH POWER RADIOS!
The JC·2400 delivers 45watts output

ontwo-meters,35 watts on44OMHz. The
ICz:>X) features 35 wattson 440MHz

Stacktedays rapidlyexpandingVHF!UHF
actionin)<lur favorwith the most advanced
design yet easy-tO<lperate FM dual banders
onthe road: lcom IC,24002·meter/440MHz
or JC.z:>X) 44OMHzl12 GHz.

Their ",erlappingbandranges are great
forpresentuse and futureexpansions, and
theirwidearrayof impressivefeatures
makeyour auto adouble-mobile winner!

ICOM

CIRCLE 354 ON READER SERVICE CARD



NO OTHER FULL DUPLEX PATCH OR
REPEATER CONTROLLER GIVES YOU

SO MUCH FOR SO LITTLE
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Most people are within radio range of
their base station 90% of the l ime.
Why not install an 8200 and enjoy your
ow n privata full duplex mobile
tele phone syste m? O nly 3
connections are required. The 8200
provides both fu ll duplex and half
duplex operation.

(Inquire about Private Patch V for
simplex operation. Operates in
enhanced sampling o r VOX
modes...user selectable.)

FULL DUPLEX AUTOPATCH
USING DUAL BAND
RADIOS.. .

STANDARD FEATURES...

• line in use detection
• 90 number auto dialer
• Redial
• Hookflash
• User prog rammable CW 10
• Regenerated tonelpulse dialing
• Selectable activity, timeout and hang

time t imers
• 3 digit repeater on/off code
• Two remotely programmable 1·6 digit

autopatch co nnect codes. (Regular
and Toll Override)

• Powerful toll protection
• Remotely controllable relay (relay

optional)
• Ringout (reverse patch)
• Busy channel ringout inhibit
• Ring counting
• Auto answer
• Telephone remote base
• OTMF-OTMF selective calling
• Courtesy beep (any Morse character)
• Automatic busy signal and dial tone

disconnect
• MOV lightning protectors
• Ncn-voletlte memory
And MUCH more!

CONNECT SYSTEMS INC.
2064 Eastman Ave. #113

Ventura. CA 93003
Phone (805) 642-71 84

FAX (805) 642-7271

The 8200 conta ins everything
necessary to convert any receiver and
transmitter into a powerful repeater.
Only one connection to the rece iver
and two to the transm itter are required.

The 8200 is a powerful repeater
building block and is perfect for all
private and club systems.

Menu style p rogra mm ing is
accomplished with the built in keyboard
and display. The user can select a 3
dig it repeater up/down code. CW 10
message, CW 10 interval. hang time.
activity timer time, and you can even
select any Morse characte r as a
cou rtesy beepl l

An optional plug-in CTCSS board
converts the 8200 to private use. The
incoming CTCSS is fi lte red out and
replaced with fully regenrated tone. 32
tones are dip switch selectable.

AN ADVANCED REPEATER
CONTROLLER•..

. Ordinary
calls can be received using ringout
(reverse patch) and mobiles can be
selective ly called using regenerated
DTMF.

OptjonaLAMJ access CQ~ This
option will allow up to 50 separate
(remotely programm able) 1 to 6 digit
access codes. A call can on ly be
disconnected with th e code that
init iated the call. Thus elim inating
sabotage disconnects.

~ Operates call waiting etc.
Simply press · three times. Only CSI
has it.

. . Rediallng the last
number called is reduced to a single
digit (plus access code) .

The 8200 incorporates many features
which are simply not available in any
other product. For example...

2Q...fhone t:J umber Aut!LDialer: The
8200 will store (in non-volatile memory)
90 phone numbers which can be dialed
with abbreviated two digit key codes.
The auto dialer is programmable over
the air or with the built-in keyboard .

ADVANCED AUTOPATCH
FEATURES ...

It i . Busy
signals and second dial tones are
detected and cause automatic
disconnect. Ample time is allowed for
d ialing second dial tones when
required .

.fJ:lllc",,!:i2J~' One to four
digit sequences can be restricted. For
example. you could lock out O. 1, 976
and 911. Additionally, digit counting
will prevent dialing more than 10 digits.
A separate 2 to 6 digit toll override
code allows making toll calls when
desi red. Re-arm is automatic.

p ial Access Bemot.L6ase: The 8200
can be accessed and controlled from
any telephone. Call up and drop inlo
the system from your desk phone at
lunch hour!

CJAClE 120frl RE"OER SlJlYICE C" JlO



• Frequency accuracy. + . 1 Hz maximum - 4(fC to + 85°C
• Frcquc ncic .. to 250 Hz available on special order
• Cominuou.. tone
Group B

Group A

TEST·TONES: TOUCH·TONES; BURST TONES:
~~ ." . 209 .600 uso 21>" "00

ron no 1JJ6 "50 '900 2200 "'"•seo 852 1477 .700 '950 "50 "00
217.5 9<. 163) "'" 200J 2JOO "50
aeos '800 2100 "'"

67.0 XZ 9 UZZ 11 8.11 28 156 7 5A.
11 .9 XA. 94,8 ZA ni.o 3Z 162.2 58
14.4 WA. 97 ,4ZB 121.3 3A 167.96Z
n OX8 IOO ,O IZ 131.ll 3B 173.116A.
79.7SP 103 ,5 1A. B 6,5 4Z 1799 68
112 ,5 YZ 107,21B 141.J 4 A. 1116.2 1Z
11.5 .4 VA. 110 92Z 146 ,248 192.8 7A
81U YB 114,82A I5I45Z 203.5 MI

OUf flew Universal Tone Encoder lend s its ve rsat ility
to all tastes. The menu includes all CTCSS. as well
as Burst Tones. Touch To nes. and Test Tones. No
counter or test equipment required 10 set frequency -
j ust d ia l it in. Whi le trave ling. usc it o n your Amate ur
transceiver 10 access lone operated systems . or in
you r ...crvicc van to check out your customers' rc­
pcuters: also , as a piece of test eq uipment 10 modulate
your Service Monitor or signal generator. It can even
ope rate off an inte rna l nine volt bauer)'. and is avai lable
fo r o ne day del ivery. backed by our one year warranty.

Food for thought.

• Alltones in Group A and Group B arc included.
• Output level flat to within I.Sob over en tire range selected .
• Separate level adjust pots and output connections for each

tune Group.
• Immune 10 RF
• Powered by 6· JOvdc . unregulated ut 8 rna.
• Low impedance . low di..rornon . adjustable sinewave

output. Sv peak-to-peak
• Insta nt ..tan -up .
• Off po.. ition for no tone output .
• Reverse polarity protection bui lt-in .

• Frequency accu racy. ± I Hz maximum - 4O"C 10 + 85°C
• Tone length approximately 300 ms. May be lengthened.

shortened or eliminated by changing value of resi..tor

Model TE-64 579.95

,...Ifj COMMUNICATIONS SPECIAUSTS
426 We..' Taft Avenue . Orange. California 92667
(BOO) 854-0547/ California: (7 14) 998-302 1
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10 GHz 1 Megabit per second packet s tation, designed
by Bdale N3EUA and Glenn NOON . See page 28 for
more on this system. Cover by Al ice Scofield.

fEEDBACK •••
FEEDBACK!
II 's Iik~ being tlJ<rc-righl her~
in our ofli= ! How? JIm lake
I••hanlageof our FEEDBACK
card on page 17. You 'lI ",~ico
a f""dback numhe. a,lhe begin­
ning of each anick and
columa. W~ 'd l ike)ou to ..te
whal you read.>o Ihal we "an
prinl What t)P'" of thing. yO<!
l ike best . Aad lhen we will draw
one Feedbad "ard each month
for. free ,ub.., ipr'oa to 73 .

REVIEWS
20 DRSI PC· Packet Adaptor

Packet interface on a PC expansion card. . WB6RQN
42 GRAPES 56 Kbps Modem

Transfer large program files in a flas h on packet! KA9Q

59 OX Helper
OX software for the Macintosh WB8EHS

99 Flodraw
Simple sc hematic drawing on your PC WB9CWE

DEPARTMENTS

HOME-BREW
13 Packet Racket Lip Zipper

Automatic rig speaker silencer for packet ope ration. . KBI UM
24 My SX-64 Runs Dlglcoml

Run this popular low-cost packet interface on C-64 ' s ponable brother KA9ELV
31 Put Your 1C-22S on Packet

Dust it off and ded icate it to 2m packet ! KEAPC
32 KAM Box

Switch mode and band in an instant. N4AQG
34 One-Chip RS-232 for the C-64

Quick 'n easy level convener KB0CDQ
40 Standardizing the RadlolTNC Interface

Get up and running quickly with any rigrrNC combo WB6RQN
50 Improve Your TNC's DCD Circuit

For a faster and smarter DCD N7CL
80 HF Packet Tuning Aid

Hear your way to dead-on tun ing W6101

84 The Quickchanger
This makes mixed-mode/ban d ope ration a breeze KA3MRX

FEATURES
14 Setting Up a Packet Radio Station

Read this for the info the how -to books left OUI! WB6RQ N

28 Digital Dreams
The futu re of packet rad io has arr ived . . N3EUA

30 TNC PPM without the PC
Gi ve you r older TNC personal mailbox. capability with j ust a few keystrokes WB6WKB

38 Packet Radio in Japan
Bits of info on packet in the land of the Rising Sun WA I LBP

48 Packet Radio and Hi-Tech Nomadics
How packet radio fits in with the world ' s highest-tech bicycle N4R VE

54 TexNet Packet-Switching Network
Chec k out this highly effect ive low-overhead packet network WD51VD

60 Amateur Packet Networking
Going beyond keyboard-to-keyboard QSOs WB6RQN

65 OX Dynasty Awards
The Dynasty grows . .. . WB2D1N and 73 Staff

68 TCP/IP for the Macintosh
Merging this powerfu l network ing system with a user-fr iendly micro! WA8DZP

70 Vertical Antennas at HF-Part II
More surprising facts about HF verticals W IGV
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HanCOCK NH 03449
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Contract:
Ev&n a gl impse at Ihis constilut&s

a legal l:>indin9 contract I:>atw&&n
you and tM Publisher cncer wh ich
you are requ ired to 00 &verylhing
wil hin your powar to determina
when ecmecee new has I:>een Ii·
ceosec in your area You are than
required to take a photo 01 this unfor­
t un ate , p refe.al:>ly wi th h is/her
Elmer, nota the calls involved, and
send thIS to; Novice loent;!ication
Projecl . 73 Magaz;rnJ . Forest Rd,
Hancock, NH 03449

Manuscripts
Contributions in the lorm ot

manusCripts with drawings andl
or photographs are walcom", and
will be considered 10' possible publi·
cation, We can assume no fespons~

bilily for loss or damage to any
material . Please encloseastamped,
sen-eccresseo lI,welope with each
submissk>n . Payment lor the use of
any unsolicited malerial will be
made upon publicaHon. A premium
will be paid for accepted articles that
haVll been submihed el&ct,ooically
(CompuServe ppn 70310,775 or
MGI Mail ' 'WGEPUS'' or GEn;e ad·
c-ess " 73MAG" ) or on disk as an
IBM-<:ompalible ASCII l ite. You can
aloo contact us at the 73 BSS at
(603) 525-4438, 30001' 1200 baud, B
dat a bits, no parity. one stop I:>il AU
conlril;>utions shoutd ee d irec ted 10
the 73 editoriat offices, " How 10
Wri te lor 73" guklelines a,e evait·
able upoo request US cili zens muSI
Include Ihe" SOCial security numl;>er
wil h sul:>mihedmanuscripts.

Circ ulation Olllees
WGECenle,

Hancock NH 03449
phone: 6Q3.525-420t

73 Amateur Red/o (tSSN 0889·
5309) is pul:>lished monthly I:>y WGE
Pul:>l ishing, Inc" WOE ceere•.
Forest Road. Hancock. New Hamp­
shi.e 03449. En tire conlents © 1989
I:>y WOE Put>!ishing. Inc. No part 01
this pul;>licalion may I:>e reproduced
withoul wrinen permission Irom Ihe
publisher, Fo. Sul:>scriplion Ser·
,..;ces write 73 Amereu, Radio . PO
Box 58866. Boulder , CO 80322·
8866,0< call 1·800-289-0388. In CO
call 1·303-447·9330 The subscrip.
lion rale is; one y&ar $24.97; two
years $39.97. AdditIonal poslage to<
Canada is $7 .00 and for other 10<­
e'lln count,i&s, $19 ,00 scrrece and
$37.00 airmail per year, Ali loreign
orders must b& accompani&d I:>y
payment is US funds. second class
pos tag& paid al Hancock , New
Hampshire and at add ilional mailing
officfls, Canadian second class ma il
registration numl:>er 9566. Micro film
Editlon_Unive.sity Microfi lm, Ann
Art>or. MI 48106, Postmasle" send
address chang&s 10 73 Amaleur
RadIO, PO Box 58666. Boulder. CO
80322-8866.
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MfJ·5S7 Deluxe Code Practice
Osc~lator has a Morse key and OSCillator
IIfl1l mounted together on a heavy steel
base so it stays put on your table. Also
portable because it runs on a 9 volt
battery (not included) or an AC adapter

that plugs into the SIde,
Earphone jack for private eeeee.

Tone and volume controls fOf a woe
range 01 sound. Speaker. The key has
adjustable contacts and can be hOoked
to your transeurter. Sturdy. 8'!u21J.x3'1.
in. One year lI"Conditional guarantee.

MFJ AC Voltage Monitor
'1985 MFH 50 New-:_ _ ...
Prevenl damage to rig. ~ ....

computer or other gear. ..~
Monitor AC line voltage lor • ..::1:,~ '
potentially damagillQ surgel •
Ilrown out condi tions on
2-color expanded 95·135 volt scale.

Plugs into any AC outlet. 2%
accuracy. 21/.x2

'
/.x1 1/t inches.

MFJ ENTERPRISES, INC•
P.O, Box 494. Mississippi State, MS 39762
(601) 323·5869; TELEX: 534590 MFJSTKV
Nearest Dea"" orOrders only: 800-647-1800

CIRCLE 24 ON RUDEll SlRYICE CARO

12/24 Hour L D Cocks
_ _ [!!J!I

~._-_.- - '· - '- 1

s19-.s~;"'1 Da8 s9U -Wj.1078
HUge 5/8 inch bold l CD digits let you

see the correct time flom anywhere in
YOUI shack. Choose from the (1uaJ clock
ttlat has separate UTCIIocaJ time display
or the Single 24 haul ham clock.

Mounted in a brushed allJ11inum
lrame. Easy to set. The wDOers most
popular tool clocks lor acceate lOgS.
MFJ·1 08B 4'hxlx2; MFJ-1078 2lJ.x1X2.
Lighted Cross/Needle.""15SWRIWattmeter'S9"

MFJ cess­
Needte SWRI
Wattmeter
shows you
SWR, lorward
and renectee power in 3 rarces /200/
2000 watts forward /50/500 renecten
Push button range seiecncn. 1.8·30 MHz.

Mechanical zero adjust tor movement.
SO-239 connectors. light requires 12
VOC Dr 110 VAC with MFJ.1312, $9_95.

Deluxe Code Practice
N'W Oscillator

MfJ-557

'2485

N'W

•

MFJ ••. making quality affordable

."" ~~ = :l
---. . . . . -

MFJ's compact Speaker/MICS let you caffY your HT on your
belt and never have to remove it to monitor calls or talk.

You get a wide range speaker and first-rate electret mic
element for superb audio on both transmit and receive.

Earphone jack, handy lapel/pocket clip, PIT, lightweight
retractable cord. Gray. One year IIncondilfonal guarantee.

MFJ·284 fits Icom, Yaesu, santee. MFJ·286 tits Kenwood.

MFJ

~.W

'34lilS .J.170: '21 8 ' MFJ.17D2 '598 5 . ...1704
seeet any 01 several antennas from your operating desk With uese MFJ

Coax Switches. They feature mounting hOles and automatic grDl.l1ding ot
unused terminals. They come With MFJ's one year IIllConditiollil guarantee.
MfJ.1701, $34.95. Six position antenna switch. 50-239 connectors. 50·75
ohm loads. 2 KW PEP, 1 KW ON, Black a1l.1'f1i1\uT1 10x3x1'h inch cabinet.
MfJ.1702. $21.95. 2 po5ltions. cavity construction. 2.5 KW PEP. 1 KW ON.
Insertion loss below .2 dB. 50 dB iSOlation at 450 MHz. 50 ohm. 3J12J12 in.
MFJ·1 704, $59.95. 4 positiOn caVity Switch wittl l ighteninglSurge protectiOn
eevce. Center Ground po5ltlOfl. 2.5 KW PEP. 1 KW r:w. Extremely low SWR_
ISOlatiOn better than 50 dB 500 MHz. Neglll;Jlble loss. 50 ohm. 61J.x41J.x l 'I. in.

"Dry" Dummy Loads for HFIVHF/UHF

MFJ·422B

MFJ, Bencher and Curtis team up to bring you America's most popular
keyer in a compact package for smooth easy CW

05 Tile bu l of ,. cw worlds· a deluxe W'J Keyer USJng a CurtIs 8044...8M chip III a
COOIpacl package na t nts right on the Benc:hef iambic paddle!

This MfJ Keyer is small in see but big in leatures. You J1el iambic keying. ad/ustable
weight ancllone and llOnl panel volume and speed controls (8-50 WPM), dol-dash
memetes, speaker, seetcoe and push butlon seecteo 01 automatic or semi·aulomaticl
tune modes. It's also totally RF proof and has ullra- 'eliable SOlid stale outputs lhal key
bolh tube and SOlid stale rigS. Use 9 V battery or 11 0 VAC with MFJ-1305,

The keyet mounts on a Bencher paddle 10 loon a small (4 1/8 II 2 5/8 II 51h inches)
attractive combi f\ation lhat is a pleasure to IQOll. at alld use.

America's favorite paddle. the aercn has adjustatlle gold-plaled sliver contacts. ncne
paddles. chrome plated brass. arid a heavy steel base wi th non.skid teet.51 298 5 You can buy just the keyer assembly. MFJ·422BX, lor only $79.95 to mount on your
Bencher paddle,

• One year IIllConditional guarantee . 30 day
money back guarantee (less Slh) on orders lrom
MFJ • Add 55.00 each S/tl • Free catalog

Artificial RF Ground
MFJ·931

s798 5

You can
create , n
, rtificlal Rf
ground and eliminate RF "bites".
feedback. TVI and RFl when you let the
MFJ.931 resonate a random length ot
wire and tum it into a tuned coooter­
poise. MFJ·931 also lets you electriCally
platt , far ,w'y Rf llround directty ,1
yaul rig . no matter how far away it is
.by tUOlng out the reactance of your
grOIn! coonectiOn wire. 7'1u3'1u7 in.

Antenna Bridge MFJ.2048
- '798 'Now you can qUICkly

optimize your antenna tor
peak perlormance with tIlis
portable, totally sen.
contaif}f)d antenna bridge.

No other equipment MfH60 MFJ.2H MFJ·264
needed · take it to your '2885 '6985 '10995 ...
antenna si te. Determine if MFJ has a lull line ot dummy loads to suit your needs. Use a dummy load
your an tenna is too long or for luning to reeuce needless (and illegal) ORM and save your finals.
too short, measure Its MfJ.260, $28.95. Air cooled, non.inductive 50 ohm resistor. 50-239
resonant frequency and connector. Handles 300 watts. Run lullload for 30 seconds. derating curve 10
antenna resistance to 500 5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 30-60 MHz. 2VV<21/u7 in,
ohms. It's the easiest, most MfJ.262,$69.95. Handles 1 KW. SWR less than 1.5:1 to 30 MHz. 3J13J113 in.
convenient way to determine antenna MfJ.264, $109.95. Versatile UHfNHFIHF 1.5 KW Dry Dummy Load. An MFJ
performance. &Jill·in resistance bridge, first. Gives you low SWR to 650 MHz. usable to 750 MHz. You can run 100
null meter, tunable oscillator-driver watts for 10 minutes. 1500 watts for 10 seconds. SWR IS 1.1 :1 to 30 MHz.
(1.8·30,.MHZ). Use 9 V battery or 110 below 1.3:1 10 650 MHz. 3x3J17 ocres. 50-239 ConoectOf
VAC .1, AC ""'t~ , MFJ-1286 Gray Line OX Advantage
Super Active Antenna tl.'fI '2985 MF...12I6 Snag rare OX tor only S29_95! The MfJ·1 286

'World RIdIo TV H.andlloot' says is a computerized OXing tool that predicts OX
W'J.1~4 is "a first rate easytocceate propaoati()I'1. Even the casual DXer can work rare
active tenna ••• quiet ... excellent OX by knowmg when conditions are best for OX.
dynam range ... good gain .•• very low The Gray l ine is the daylnigh1 divider line where
nolse 1 tor... broad frequency COyerage the most amazing OX happens every day. Now
••• ext lent choice." you'll know euetty when totake advantage of n.

You it outdoors away from elertrical Gin s detailed world map. Shows Gray Line lor
noise 1 rnaxirJlt.lTl signal. miniml.l'f1 'lOise. any dateltime. UTCin 24 user chosen OTHs. time
MfJ·1 .. covers 50 KHz to 30 MHz ----tP~ zones and nlOfe. IBM compatible. Any graphics.

Reee!vn strong. clear Signals MFJ's SpeakerlMlcs lIIF.I-2I4.
from allover the world. 20 dB • .1-2'6
atteouator,gaincontroU)NLED For Kenwood. tcom, Yaesu. SenflJC '24lilS
Switch two receivers and aux.
or active antenna. 6x23x5 in.
Remote unit has 54 inch whip

lillJ
50 ft. coax and

..... ... connector. 3x2x4

.:tlt. in. 12 VDC or
110 VAC with

_""024 '128·· MFJ·1 312,



MFJ's new ham license upgrade Theory Tutor
get your ham licensefor only $29.95 with MFJ Theory Tutor! Thisfun new software
practically guarantees you'll pass the theory part ofany FCC ham license exam!

1~1lli' rID

"
, • I

• s J I
J J ,
I I I,

•

Here is lhe opening screen of MFJ's
Theory Tufor -- afriendly. jun and
effectnse computerized teacher Ihal
gives you lhe edge you ne{'d 10 pass
your next FCC ham license exam. A
qreat gift for Ihe budding Novice.'

An easu-so-use on-line caleu/alor is
ready 10 help you when needed.
Cafculalors are allowed in FCC
tesunq sessions. To lhe righl is Ihe
bar graph d isplay Ilwl keeps up wil h
your score as you go along.

You can change Ihe screen colors
wilh lhe Uti/illes menu. T his lets you
easily seleci Ille colors lhal make lhe
MF'J Theory Furor most pleasing on
your computer screen.

I I I
iii • i• • • • •. ~ ,,;.:; ' ,.. .. '

AllieSl diagrams ona f tq u res are lncftldedfor color graphics in MFJ 's
Theory Tutor, One key switches !Jotl between lhe quesuon and lfj('
diagram on the tejt, Afler you have studied the picture. you can go back
and answer Ihe questtcn. These ecsu-ro-recd computer graphics are the
same ones used on Ihe tests,

Here is Ihe dewiled score bar graph
screen Ihal you can brIng up durIng
a s1udy session or at Ihe end. It gives
yOll a graphic display of your score in
each exam ccueqoru.

• Concentrate on any specific area or on the entire FCC question pool
• Take sample tests or print written tests
• All FCC test graphics and diagrams are included with appropriate questions
• Automatically saves all study sessions so you can go back to them
• Lets you retry the questions you miss (except sample tests]
• Optionfor automatic selection of questions in your weak areas
• Convenient on-line calculator and explanations ofhard questions
• Color change and other utility options
• The fun way to study for your license or upgrade -- a great gift
• Get yours today for only . . • $29.95 per license class. Order MFJ·161O·Novice;

MFJ·1611·Technician; MFJ·1612·General; MFJ·1613·Advanced; MFJ·1614·Extra

Get your ham license or upgrade with
MFJ's new Theory Tutor! It p ractically
guarantees you'll pass the t heory part of
any class FCC ham license exam.

Versatile and fun new IBM
compatible software is the best computer
tutor ever tailor-made for ham radio.

Why? Because you get much m ore
than just the FCC question pool. At any

MFJ ENTERPRISES. INC.
P.O. Box 494
Miss . State. MS 39762
(60 I) 323-5869; FAX: reou 3 23·655 1
TEL EX: 53 4590 MFJSTKV; IIll"lude $4 srh.

time , you can study either the enti re
q u es tion pool or selected areas -- or try
taking sample tests . There ' s no bet ter
way to make sure you know th e
material. Each st udy sesston is
automatically saved, and you can ret urn
to a previou s session a t a ny ti me. Or
prtnt a test (suitable for official tes ting )
on your Epson com patible printer.

MFJ
CIRCLE 8& ONREADER SERVICE CARD

You also get exce-lle-nt graphics with
appropriate questions. explanations on
ha rd q u es tion s . weighted seoring
analysis. color ch a nge option. on-line
calcula tor plus much more

Don't pUT It oll! Get the m osl from
ham radIo (lnd your computer! Get the
tm-redt blc new MFJ T h eory Tutor and
u pgrade now! You ' ll be glad you did

For your nearest d ealer or to order:

800-647-1800
MFJ • . . making quality affordable
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Welcome,
Newcomers!

[Words in bold face are those you will
encounter frequently in the features in
this issue, and in packet radio in general.
. . .Eds.]

Welcome to the 73 Special Packet Issue , in
which you will find nearly 40 pages devoted
[0 the fastest growing aspect in amateur ra­
dio! What is packet radio? Like radioteletypc
(RTTY), amateu r tc lepri nting over radio
(AMTO R), and even Morse code (CW),
packet is d igital communications rather than
voice co mmunications. With packet rad io,
you can transmit any fonn of information thai
ca n be represented as digital (on/off or dis­
crete values) information . A typical packet
station co ntai ns o n ly t h ree ite m s-c- a
transceive r, a computer or terminal , and an
interfacing device, usuall y called a T erminal
Node Controller (TNC) or data controller,
which links the rig and co mpute r.

Features Unique to Packet

Packet rad io works by collecting informa­
tion and then transmitting it in bursts or pack­
ets. Each packet contai ns a special err or de­
tecting cod e that allows the receiver to
determine whether or not the packet was
damaged o r changed in transit. Damaged
packets arc discarded by the receiver, and the
sender then retransmits another copy of the
packet . Each packet co ntains a source and
destinat ion callsign so that only the intended
recipient will process the packet. This allows
several packet "conversations" to go on at
the same time on the same frequency.

The procedure followed by both the sende r
and receiver to ensure the transmiss ion of
information is called a protocol. The most
popular protocol used in amateur packet ra­
dio is called AX .25 because it is based on the
worldwide computer networking protocol
X. 25.

Networking-Packet Radio's
Newest Feature

Networking is a way of connecting com­
puters together so that they ca n communicate
efficiently. To simplify understanding of net­
working, its fea tures are broken down into
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component levels or laye rs, each with its own
general funct ion,

Why use layers? Well , imagine that you are
try ing to understand how a car works. You
probably will study individually the parts
of the car-the engine , the transmission,
the suspension, the electrical system, and
so on. When you understand the function
and fea tures of each , you can more easily
understand how it all fits together to form a
ca r. Understanding the layers of a computer
network works the same way ; if you unde r­
stand the functions of each layer, you can
better understand the funct ion of the entire
network.

Much study went into defining the co mpo­
nent parts of a network. The result is a
scheme composed of seven components or
layers.

These layers are named physical , link ,
network, transport , session , presentation ,
and a p plication . The physical layer de­
scribes the way to move the raw data from
one point to another and includes descriptions
of such items as voltages, connectors , s ignal
frequency, and the like. The physical layer in
amateur packet rad io typically uses narrow­
band frequency modulation (NB~I) radios
to carry the signal. The digital data , the bi­
nary ones and zeros, are fed into a device
called a modem , which co nverts the digital
information into a signal that can be sent ove r
the rad io. The modem on the receiving end
converts the signal back into the origi nal d igi­
tal signal for processing . The AX ,25 link
layer ensures that any errors that occur dur­
ing the transfer process are corrected .

Packet communications works best when
the physical link is good (very few erro rs) and
AX .25 doesn't have much to do . Several art i­
cles in this issue deal with ways to physically
transmit information faster, farther, and with
fewer errors.

Sec the art icle " Amateur Rad io Network­
ing " in th is issue for a fuller descript ion of
the network layers.

Until recently, packet rad io was pretty
much limited to point-to-point communica­
tions. There really wasn 't a network layer to
route the data to a distant station via interme­
diary stations. Neithe r was the re a good

transport layer to ensure that the message,
when it reached the final destination, was
accurate. There was no session layer to keep
multiple activities (for example, a keyboard­
to-screen chat and a file transfer) separated,
and no presentat ion layer to hide the di ffer­
ences betwee n computer systems.

Times have ce rtainly changed. Now there
is the Transmission Control Protocol/Inter­
net Protocol (T C P/IP), the RATS Open Sys­
tem Environment (R OSE ), TexNet, and
NET /RO M . Each of these networking sys­
tems offers a different mechanism for moving
packet information long distances .

Once there is a way of moving digital infor­
mation long di stances reliably , there is a de­
sire to use that resource. Something that uses
the network is called an application. The
most common application (and up until now
just about the only application) in packet ra­
dio is the bulletin board system (BBS). A
BBS is a computer program that lets you use
packet radio to send and receive electron ic
mail and bulletin messages. New applicat ions
are beginning to appear that permit someone
to query about another ham, send or receive a
computer program, or perhaps let your com­
puter use the resources of a remote compute r
system.

Higher speeds, more reliable links, and
better networking protocols will give rise to
new applications. The 56,000 bit pe r second
modem described by Phil Karn in this issue
will make the computer-to-compute r li nk
comfortable . The 1,500 ,000 bit pe r second
microwave packet system shown on the cover
will make digital voice and digital amateur
television possible . The bottom line is that
packet rad io is goi ng to eventually affect ev­
ery aspect of amateur radio, from chasing OX
to providing better public and emergency
communications service.

Now is the time for you to get involved with
amateu r packet radio, You can use it right
now as an everyday aspect of your co mmuni­
cations and you can get involved in experi­
mentation and advanci ng the state-of- the-art.
Either way , you will be challenged and de­
lighted by this diverse and interesting facet of
the exciting hobby of amateur rad io .

...de WB6RQN



We've got the greatest
designlperlortnance
"Know-how"-15 years
in the business-with
constant improvements in
our Repeaters & Link Units!

Complete Line of VHF/UHF Rcvr. &
Xmtr. Link Boards & Assemblies
also available. Plus 10 , COR ,
OTMF Control BOS., Antennas,
Ouplexers, Cabinets, etc. Inquire.

For that new Machine-Spectrum makes 2
lines of Repeaters-the world famous Deluxe
SCRI000A·VHF or SCR4000-UHF, and the
basic low cost line of SCR77s.

The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the " bells &
whistles" have been eliminated-at a large cost
savings to you! The SCR77 is a real " work­
horse" basic mach ine designed for those who
want excellent, super-re liable performance year
after yea r- but no frills!

Of course, If you do want a Full Featured/Super
Deluxe Repeater with Full panel metering
and controls, and a complete list of 'built-in'
options, then you want our SCR1000A or
SCR4000.

All available with Autopatch!Reverse Patch!
Landllne Control; TouchTone Control of
various repeater functions; 'PL '; "Emergency
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For the Finest in Repeaters,
Go with the Leader-

SCRl OOOA 2M or 220
REPEATER W/150 WT. 2M Amp
& 30A POWER SUPPLY,
~AII items available separately)

1055 W. Germantown Pk, 510. Norristown, PA 19403. (215) 631-1710. TELEX: 846·211
FAX: (215) 631-5017

sncwn in optional cabinet.

Ca ll or write today for deta ils and prices!

Get your order in A.S.A.P.!
Sold Factory Direct or through Export Sales Reps. only.
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system in the world which seemed
to be working these days was the
one adopted by the Japanese- a
no-code license . Efforts to imple­
ment this here were completely
stopped by the AAAL directors. In
frustration the FCC disbanded the
LRPC and its NIAC committees,
giving up on the whole emergency
communications situation.

All this is the background and,
my apologies since I've covered it
all before, but I lind many ham
memories seem to be incredibly
short when it comes to the no­
code debacle. A couple of hams
have been pushing the FCC to
deal with the problem of electro­
magnetic pulses (EMP) , so the
few amateurs we have lell will be
in a better position to provide
em ergency co m m un icat io ns
should atomic bombs be used.

Litt le has been published on
how we can cope with this prob­
lem. Indeed, we have little infor­
mation on how much of a problem
this really is! Some reports indi­
cate that a high altitude bomb
might wipe out most solid state
equipment for a thousand miles
around. Pffft would go all our HTs
and mobile VHF gear-plus our
low-band rigs-leaving us nothing
with which to communicate. The
Department of Defen se (DOD)
has been fighting to keep the FCC
out of the EMP arena, saying
there's plenty of information avail­
able on how to guard against
EMP. The hams replied that the
key information on this is classi­
fied-or, at best, apparently only
available to large corporat ions.

Can ham gear be protect ed
against EMP so we would have a
chance to do our thing in case of
an atomic bomb? Unless data is
made available to help us shield
and protect our ham stations, and
to help manufacturers build in by­
passing and shielding, the only
backup co mm unicat ions our
country has in case of such an
emergency will be completely out
of business.

Well, you say, the likel ihood of
an atomi c attack is rem ote
enough so all that is just the usual
gloom and doom baloney. That's
nothing I have to worry about any

Continued on page 74

merciel telephone lines for their
communications (95%)-and the
first thing which seem s to go out in
any emergency is the telephone.
Indeed, it was this which put the
Alaskan military bases out of com­
munications with the Pentagon for
almost a week following t he
Alaskan earthquake. Their only
communications were via hastily
set up amateur radio networks .

The LAPC and the FCC then
faced an extremely serious prob­
lem. If the only dependable emer­
gency communications system
which could tie together police,
fire, towns , road crews, two-way
services such as trucks, taxis and
doctors, television remote units,
CB, CAP, MARS, broadcast radio
and TV, and so on, was amateur
radio, then we were going to need
a substantial growth and modern­
ization of this servi ce. The traffic
volumes estimated were several
orders of magnitude beyond the
capability of our present voice or
CW commun ications sys tems.
These volumes could only be han­
dled by high speed automated
digital communications, such as
packet radio.

The LAPC and the Commission
then tried to tackle the need for
vastly more hams. The only ham

Wayne Green W2NSOll

NEVER SA Y DIE

aSL OF THE MONTH

To enter your OSL, mail it in an envel ope to 73, WGE Center, Forest
Road, Hancock, NH 03449, Altn: aSL of the Month . Winners receive a
one-year subscription (or extension) to 73. Entries not in envelopes
cannot be accepted.
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EMP Revisited
Seven years ago the FCC's De­

fense Commissioner, Mimi Daw­
son, with the support of Chairman
Mark Fowler and Senator Goldwa­
ter, formed the Long Range Plan­
ning Committee (LAPC) with four
National Industry Advisory Com­
mittees (NIAC) to assist it . The LA­
PC was made up of top executives
in the communications industry,
brought together to formulate an
overall plan for emergency com­
mun ications for our country.

The first step was to see what
had been done in the past to cope
with emergencies-what systems
were available and how they had
worked. The next step was to look
closely at all communications sys­
tems and the ir rote in helping us
cope with future emergencies.
Emergencies encompassed ev­
erything from local problems due
to accidents , fires and floods, to
re g ional em ergencies due to
earthquakes, right on up to the
ult imate emergency: an atomic
attack.

The LAPC soon had to face one
fundamental fact: Only the ama­
teur rad io service had the po­
tential for providing the needed
communications. The military de­
pended almost entirely on com-
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• Programmable call channel function.
The call channel key allows instant recall of
your most commonly used freq uency data.

• Selectable CTCSS tone builHn.
• Tone alert system-for true "quiet

monitoring"!
When activated this function will cause a
distinct beeper tone to be emitted from the
transceiver for approximately 10 seconds to
signal the presence of an incoming signal.

- Easy-to-operate multi-mode scanning.
Band scan, Prog ram band scan, Memory
scan plus programmable memory channel
lock-out. with time operated or carr ier oper­
ated stop.

• Priority alert.
• DRS (Digital recording system) .

The optional DAU-1 can store received and
transmitted messages for up to 32 seconds,
allowing the operator to q uickly check or
return any call using the ton e alert system.

- Automatic lock tuning function
(TM-S31A).

- Repeater reverse switch.

KENWOOD U.S.A.CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GAOUP
P.O. BOX 22745, 2201 E. Dom inguez Street
Long Beach, CA 90801~5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1015, 959 Gana Court
Mississauga, On tario, Canada L4T 4C2

KENWOOD

RC-20

MOBILE TRAN SCEIVERS AND REMOT E CONTROLLER

• Multi-function DTMF mtc. supplied.
Con trols are provided on the microphone
for CALL (Call Channel),VFO, MR (Memory
Call or to change the memory channel) and
a programmable funct ion key,The program­
mable key can be used to control one of the
following on the rad io : MHz, T. ALl. TONE,
REV, DRS, lOW or MONITOR.

- Easy-to·operate illuminated keys.
A functionally designed control panel w ith
backlit keys increases the convenience and
ease of operation during night-time use.

• Auto repeater offset on 144 and
220 MHz.

- Built-in digital VFO.
a) Selection of the frequency step (5,

10,15,20,12.5,25kHz)
*TM-531A : 10,20, 12.5 25kH z

b) Programmable VFO
The user friendly programmable VFO allows
the operator to select and program variable
tuning ranges in 1MHz band increments.

Dual band (2m/10cm) mobiie antenna (mount
not supplied) _ SP-41 Compact mobile
speaker . SP-SOB Mobile speaker _ PS-430
Power supply . PS-SO Heavy-duty power
supply . MB-201 Mobile mount e PG-2N
Power cable • PG-3B DC line noise filter
• PG-4H Interface connecting cable _ PG-4J
Extension cable kit . TSU-6 CTCSS unit

FM Mobile Transceiver
Looking for a compact transceiver
for your mobile VHF and UHF opera­
tions? KENWOOD has a compact rig
for each ofthe most popularVHFI
UHF bands.
.20 multi-function memory channels.

20 memory channels allow storage of fre­
quency, repealeroffset. cress frequency,
frequency step, Tone On/Off status, cress
and REV

• High performance-high powerl
SOW (TM-231A), 35W (TU-431A) with
a 3 position power switch (high,
medium, low).

• Optional full-function remote
controller CAC-20).
A full-function remote controller using the
Kenwood bus line, model RC-20,may be
easily connected to the TM -231A/431Af531A
and can be mounted in any convenient
location. Using the IF-20 interface
the RC-20 may be connected to
fou r mobile transceivers.
(TM-231A/431A/531A or the
TM -101A)

Optional Accessories

• RC-20 Full-function remote controller
_ RC-10 Multi-function remote controller
_ If-20 Interlace un it handset _ DRU-1 Digi ­
tal recording un it . MC·44 Mult i-function
hand mlc. • MC·44DM Mult i-function hand
rnc.w ith auto-patch . MC-4BB 16-key DTMF
hand m ic.• MC·55 a-pin mobile mic.
• MC-GOA/BO/B5 Desk-top rrucs.e MA-700

Specilicafions and pnces subject 10 change WI(houl no tice Of obligation,
Complete service manuals are available for ail Kenwood tfansceivers and most eccessones.



TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF eu­
mode trl-band transceiver is designed
tor the VHF/UHF and satellite "power
user.' The new TS-790A is an all-mode
144/450 /1200 MHz lranscelverwlth
many special enhancements such as
automatic uplink /downlink tracking.
Otherfeatures include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repealer
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep­
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic lock
Tuning (ALT) on 1200 MHz eliminates
frequency drift. Power output is 45 watts
on 144 MHz, 40 watts on 450 MHz,and
10 watts on 1200 MHz. (The 1200 MHz
section is an optional module.)
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• Multiple scanning functions. Memory
channel lock-out is also provided.
• ALT-Automatic Lock Tuning -on 1200
MHz eliminates drift!
.500 Hz CWfilter built-in .
• Packet radio connector.
• Interference reduction controls : 10 dB
RFatlenuator on 2m.noise blanker, IFshift,
selectable AGe, all mode squelch.
• Other useful controls : RF poweroutput
control,speech processor,dual muting,
frequency lock switch, Rl].
• Voice synthesizer option.
• Computer control option .

Optional Accessories :
• PS-31 Power supply . SP-31 External speaker
. 01-10 1200 MHz rnoduleeVS-2 Voice synthesizer
unit . TSU-5 Programmable CTCSS decoder
e 1F-23 2C Computer interlace . MC-60A/MC-aOI
MC-a5 Desk rmcs e HS-5/HS-6 Headphones
• MC-43S Hand mic e PG-2S Extra DC cable

KENWOOD

Complere service manuals are avaIlable lor all Kenwood IranscelVeTS and mOSI eccessoues.
SpecilicaTions. fea rures,and pnces are sub/eel 10 change wilhoul nonce or ob /lgal,on,

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.o,BOX 22745, 2201 E. Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P,O, BOX 1075, 959 Gana Court
Mississauqa.Ontario, Canada L4T 4C2
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Kudos
. •• to Brian Lloyd WB6RON, lor coord i­

nating this month's Special Packet Issue,
and especially for his editorial contribu­
tions. His efforts In ga thering the ed itorial
materi al were key to the formation 01 this
issue. Thanks very much, Brianl

Home-Brew IV
Contest Results

The verdict is in for the top three articles
for the Home-Brew IV contest ! The lour­
member evaluation panel, consisting 01 Jeff
DeTray NK1F, Perry Donham KW10, Bryan
Hastings N$1B. and Walter Lewandowski
WA2VSN , spent many hours in late July care­
fully reviewing each candidate . The decisions
were lough, as there were many fine entres
from which 10 choose.

First prize went to Michael Geier KB1UM,
for "Flavonq!", his inexpensive and simple
conversionof aRadio Shack Flavoradio'" Iran­
sister AM rad io to a 5 watt BOm CW transceiv­
er. The second prize went to Ron Cole K40ND
for the "anchaser.' a totally home-brew com­
prehensive piece of test gear designed espe­
cially for digital circuitry. Third prize went to
Will iam Lazure KB5CTH for his elegant ver­
sion of a stable sensitive 60 Hz- 100kHz fre­
quency meier.

Thes e top three articles will appear in the
November 1989 issue. Thanks to an who car­
ticipated ! For those of you who didn't make it,
be sure to look out lor the announcement for
the Home-Brew V contest in 1990.

ShoekleySK
William ShOCk ley , co-i nvento r of the

transi stor and Nobel Prize wInner whose
later life became embroiled in controversy
over his racial theories. died of cancer at
his home in Stanford, California. He was 79
years old.

Shoc kl e y sh ared the Nobel Prize for
physics in 1956 wilh his colleagues from Bell
laboratories, John Bardeen and the tate Wal­
ter H. Brattain. t he teem's first semiconductor
device. developed in 1947, was an innovation
that made the electronic age possible. Shock­
ley Semiconductor Co ., the company he
founded ener leaving Bell labs in 1954, was
instrumental in the birth 01the Silicon Valley
elect ron ics industry. His former employees
later invented the integrated circui t and the
microprocessor.

Shockley's tater tile was marked by bitter
controversy over his claims that inlelligence
was genetically determined, and that blacks
were genetically inferior and as a group co uld
not be as brighl as whiles. His claims con-

Guess who 's a SO-year member of the
League? Wayne W2NSDI I. "shows off" his
plaque from the ARRL. . .

tributed to debate over the use of tQ tests in
schools and over why black Americans failed
to score as well as whiles. an outcome most
experts blamed on biased tests and other fac­
tors not related to genetics.

ARRL Pro No-Code
The ARRL Is genlng with the program at

long last! Their Board of Directors ruled in
favor of adopting a no-code lice nse class. On
21-22 July, after an extensive and sometimes
heated discussion, and by avote of nine Direc­
tors in favor to six opposed. they agreed that
the ARRL wil l present a proposal recommend­
ing a codel ess class of amateur license to the
FCC. This proposal for the new class of li­
cense-to be called "Communicator"-will
be in the form of a pet ition lor rulemaking.

The examination will consist of Novice-writ­
ten Element 2 and an expanded Technician­
written Element 3A having additional ques­
tions. These will include questions related to
Morse Code.

A ll l icense examinations will be given
through the VEC examination system. To up­
grade to Technician. the new licensee must
pass a five-word-per-rninute Morse code test
also administered through the VEC system.

Callsigns will be ass igned from the Group D
callsign block. Frequency privileges will be
220 MHz and above. with output power limited
to 250 watts. The no-code licensee will not be
allowed to be the control operator of a re­
peater or auxiliary station .

JA WARC Bands
Japan 's amateurs now have full access

to the 18 and 24 MHz WARC bands. In 1979,
the ITU created three new ham bands at 10 ,
18. and 24 MHz. In 1982, Japanese amateurs

were granted privileges on 10 MHz, but it was
not until 1 July mat the other two bands were
opened to them. The 18 MHz band is restrict­
ed to Japanese First and Second Class li­
cense holders. but 24 MHz is open to all oper­
ators.

Put This
In Your Pipe

A California ham Is suing General Tele­
phone due to their alleged discrimination
against non-smokers , C raig C hambers
WB6HTS of Los Angeles is making national
headlines after filing suit against the giant
telecommu nications conglomerate. Accord­
ing to Chambers, nOI only was his request to
be placed in a non-smoking environment de­
nied, but he soon found himself called on the
carpet by his superiors. He ctatms he was fired
from his job alter request ing a medical trans­
ter tc keep him away from tobacco smoke.

Let 's hope hams and non-hams alike appre­
crate Craig's fight for the right to work in an
environment that is free of tobacco smoke.
Send letters of support to Craig Chambers,
2829 Warwood Ad .• lakewood CA 90712.

UK Murder
A ham and his wife have been murdered

In England , and the police are aski ng hams
to aid them In finding the killer, Peter Dixon
G0HFQ and his wife Gwenda were last seen
on Thursday, 29 June when they leh on a
ca mping trip to Howstone Farm near Little
Haven in Pembrokeshire. Their bodies were
discovered on 5 July. Both died of gunshot
wounds and investigators say that they were
killed within a half mile of their campsight.
Dixon's car was equipped with both HF and
VHF amateur gear. Police are asking any
ham, anywhere in the world. that may have
contacted G0HFO between 29 June and 5
July to get in touch with them. Contact the
Murder Incident Aoom of the Pembrokeshire
Police at Haverfordwest 3721 . The STD code
is 0437. If you are calling from outside the
United Kingdom, request operator assis­
tance .

Merei Beaueoup
Thanks to Westlink Report, RF Carrier,

and Associated Press for providing items lor
this month 's OAX. Keep your ham radio-relat­
ed news items and photos rolling in to 73
Magazine, WGE Center. Forest Rd., Hancock
NH 03449, Attn: OAX. You may also submit
text as E-Mail to the Sysop on the the 73 BBS.
(603)525-4438, 300/ 1200 baud ,8dala bits, no
parity. and one slop bit.
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TH-25AT/45AT
New Pocket Portable
Transceivers
The all-newTH-25 Series 01pocket trans­
ceivers is here! Wide-band frequency cov­
erage, LCD display,S watt option, plus , .•
• Frequency coverage: TH-25AT: 141-163

MHz (Ax); 144-148 MHz (Tx). (Modifiable for
MARStCAP. Perm its req uired)
TH-45AT: 438-450 MHz.

• Automatic Power Control (APe) circuli for
reliable RF output and final protection.

• 14 rnemones: two fOI any "odd split"
(5 kHz steps).

• Automatic offset selection (TH·25AT).
• 5 Watts from 12 VDC or PB-8 batterypack.
• Large multi-function LCD display.
• Rotary dial selects memory.frequency.
cress and scan direction.

• T-AlERTfor quiet monitoring, Tone Alelt
beeps when squelch IS opened.

• Band scan and memory scan.
• Automatic 'power off' circu it.
• Water resistant.
• CTCSS encoder {decoder optional (TSU-6).

• Supplied accessories: StubbyDu k. PB-6
batterypack for 2.5 watts output. wall charger,
belt hook,wrist strap. water resistant dust caps,

Optional accessories ;
- Pl-5 1.2 V, 2(1(1 mAh Nied p~ck lor 2 5Woulput - PB-6
nV.6(1(1 mAlI Nled p~ck _ PfI·1 12V, 1100 mAlI Nled pick
_ PB·B12 V.60(1 mAll Nied lor 5Woulpul _ PB·9 n v. 6(1(1
mAli Nled with built·in ch~fger _ BC·IOCllmpact Ch~fgef
- BC·T1 Rapid cIIafger _ BH W b~ltefJ cne - DC·l1PG- 2V
DC ~daplef - HMC·2 Headsel wIth VOX and PTT - St-14.I5.
'fi Soil Cisn - SMC·3(1131 Speaker mics - TSU-6 CTCSS
decode Unit - WR-l W~lef fesistant bag

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E. Dominguez St., long Beach. CA 90810
P.O. Box 22745. long Beach. CA 90801-5745
Comolete seo-ce manuoJts ere aVoJrlab/e tor IItt KenwOOd
r'anscervE!'fS lind mosr eccesscres Speof,cafoons.. INru'es
and prICeS .ne &<Ib/eel 10 d>ange willlOur nofK:eOf ObhgafoOll



Packet Racket Lip Zipper
Automatically turns offyour rig's speaker during packet operation.

by Michael J . Geier KB 1UM

I f you're like rnosr of us frugal hams.
you're using your 2 meter base rig for

both voice and packet -sand you' re sick and
tired of the awful packet sc reech and having
to connect and disconnect cables every time
you switch modes! Of coursc . yoo can solve
these problems by buying another rig for
packet. but why spend S500 when you can
build the Packer Racket Lip Zipper for next 10
nothing?

The Lip Zipper switches the audio output
of your rig from an e xte rnal spea ker (or even
the inte rnal one, if an interru pt ing connecto r
is provided on the rad io) 10 the audio input
of your TNC. In addition , you can use it to
switch the rig ' s mike input between the mike
and theTNC.

A glance at Figure I reveal s how simple the
Lip Zipper is. II takes its power from the 12V
supply powering the rig andl or TNC. draw­
mg minimal current. It senses act ivation of
the TNC from pin 9 of the DB-25 serial
connector, then energizes the relay . (Pin 9 on
my MFJ 1270 TNC is connected to + 12
volts. If you rs isn 't, try using pin 6 , the Data
Set Ready connectio n. Anything that switch­
es on and off with the TNC will do .) You can
make the whole circuit from Radio Shack
part s, and it will fit into a plastic 35mm film
can or other handy containe r (see photo) .

Construction

Use any construct ion tech nique you like.
Nothing is crit ical here , although I do recom­
mend sh ielded cable for all audio leads, in­
cluding the speaker connections. Otherw ise,
RF hash from your computer can get into the
TNC and cause problems . Ofcourse , that can
happen even without the Lip Zipper.

First. connect the sense wire to pin 9 (or 6)
of the DB·25 on the back of your TNC. If you
have a scaled, factory-made cable, you 'll
have to open its connec to r far enough to
connect the wire . If that seems too difficult ,
you can open the TNC and connect to the
PC board, running the wire out the back .
BUI you ' ll void your warranty if you do it
that way .

Connections to you r radio will depend on
its make and model. Some rigs, like my tru sty
old KDK FM -2016A , have an accessory plug
on the back thai lets you inte rrupt the audio
going 10 th e inte rnal spea ker . If you rs
doesn 't, you ' ll ha ve to usc an external
speake r. Many base station ops do that
anyway , for the better sou nd.

CIRCLE 3 73 ON READER SERYICIi CARD

Figure 2. Optional circuit for switching
between mike and me.

crate normally . Now fire up the TNC. The
speaker should quiet immediately , and if
you 're using the optional circuitry, the mike
should no longer work (although the PIT will
still key rhc rig) .

Sit back and enjoy the quiet and conveni­
ence of a dedicated packet statio n. When
you 're ready 10return 10voice operation, just
switch the TNC off and you' re back on the
air! IJJ

Michael}. Geier KBJUMappears momhiyas
7J's Tech Answer Man in " Ask Kaboom. "
You can cOnlact him at 7 Simpson Court, S.
Burlington vr05403.

•" . TO SS'!'U [ R 2 ~1l1l

8 · TO R"~ " fl,R""",, [ ,4<;_
C' TO " "010 "" 'UT Of' T ~C

CO~ ~ [CT GROUNO TO~[R "'-" . NOT U R'''L
COOO" f CTOfl

Figure I . Schematicfor the Packet Racket Lip
Zipper.

When you ' re done , slu ff the board into the

co ntainer and put it OUI rO~f~'~ig~h~I~.~S~i "~C~'~i~l~h~"~',,~~~~~~~~~iiji!~iiiiiino user controls, you
don't need it cluttering
up the shack!

An O ption

My accessory plug
also has an audio input
pin, originally intended
for a DTMF pad . I con­
nected it to the audio
output of my TNC and
it worked fine . It
doesn't seem to mind
that the mike is still
connected . but if yours
does , just use the op­
tiona l circuit shown in
Figure 2.

These extra connec­
tions lei you switch the
rig ' s mike input be­
tween the mike and the
TNC. and they require
you to get into your
mike plug and add
some wiring . Be sure 10
usc shielded cable ; the
old "twisted pair" just
won't do .

Powering Up

With the Lip Zipper
installed . turn on your
2 meier rig , leaving the
TNC off. Your mike
and speaker should op-

Lip Zipper Parts List
2N2222 AS' 276-2009
2N3053 AS' 276-2030
1N4003 RS'276-1102
OPOl A$l275-249
lOOk

01
02
Dl
Kl
Al
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Number 5on you, Feedback card

Setting Up a
Packet Radio Station

An excellent guide for beginners and veterans alike.
by Brian Lloyd WB6RQN

y ou may be just joi ning the packet radio
revolution or you may have bee n using

packet for a whi le . Either way, th is step-by­
step guide to setting up a working, reliable
packet station is here to help you. You begin­
ners, and those of you just getting interested ,
will find simple advice that' s una vailable in
any book. Those of you who are exper ienced
packctccrs will learn how to gauge the perfor­
mance of your radio when you use it as part of
your packet stat ion.

What System to Put Together?
There are just a few components to the

basic system-the transceiver , the terminal
(or personal computer) , and the Terminal
Node Controller (TNC) or data controll er.
The TNC "interfaces" the rig and the PC­
that is, it goes in-line between the two . The
following few sections discusses these three
components .

III - The TJl'lT/Data Controller

Until a few years ago, the only interface
was the T NC . Most TNCs contai n two
devices, a mode m (MOdulatorIDEModula­
tor) and a packet assemb ler/disassemble r
(PAD). A mode m is a device that converts the
d igital pulses from the computer to a form the
radio can usc to modulate a carrier wave, and
vice versa. The PAD converts the data stream
coming from the compute r into discrete
groups-called " packets"-which go on to
the transmitter. It also converts the packets
arriving from the recei ver into a continuous
data stream that goes on to the PC, which
interprets the data as text and prints it onto the
monitor.

Nowadays there 's a little more selection. In
the last few yea rs , data controllers- devices
that can encode /decode other d igital modes
such as RTTY , AMTOR, and CW in addit ion
10 packet, appeared on the market. These are
also called multimode or all-mode co n­
trollers. Examples o f these are the AEA PK­
232 , the MFJ 1278, and the Kantronics
KAM. You just put them in in place of the
TNC.

Even newer to the market are boards that
plug into your computer to make it a complete
packet radio system, except the transcei ver .
(See the rev iew of the DRSI Packet Adapter
in this issue .) The plug-in board approach is
pretty much limited to the IBM -PC and com­
patible computer systems. Most of the plug­
in boards offer an on-boa rd modem so that the
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computer may be plugged directly into the
radio. You won 't need a cable or another
piece of hardware .

If you plan to get into packet very seriously
and/or are an avid experimenter, the plug-in
board is probably the best way to go. It can
al so be the least expensive since many of
these boards give you connect ions for two
radios (it's like having two T NCs). The soft­
ware available for the plug-in boards tends to
be more powerful because it can take advan­
tage of the computing power of the PC-.
much more powerfu l compute r than the TNC
or data controlle r. If you want to operate on
HF and you have chosen the plug-in board
approach, don't worry; many vendors offer
external modems optimized for HF opera­
tion , which you can attach to one of the serial
pons on the plug-in card.

If you are interested in operating packet
and you want to operate RTIY , CW, and/or
AMTOR , choose a multimode device . They
provide all the modes of operation and usual­
ly include a spec ial modem and tuning indica­
tor that is optimized for HF operation. When
you select packet operation in any of the rnul­
timode devices they perform as ordinary
TNCs.

If, like most packeteers, you plan to use
packet on VHF for local communications, the
TNC is your best bet. This is the traditional
way to construct a station and , in many cases,
is also the least expensive way to go.

#2 · The Transceiver

For VHF operation most packeteers use a
standard VHF NBFM radio . Since most
packet operation takes place on only a few

r ,
, ,

::::J •
CO"PUT€~ ,

'".- •
r ,.- •
,,- eo

Figure J. RS-232 cable pin connection be­
tween the computer and the me.

frequencies, an old crystal-controlled rig is a
good choice . On 2 meters , much of the packet
activity goes on between 145.01 and 145.1 1
MHz.

Consider also transmitter power . Packets
need a good signal-to- no ise rat io to get
through reliably. It really doesn 't hun to have
a 25W transmitter. A handy-talkie may be
convenient but its 2W output can make a link
marginal.

On the same token, it's especially impor­
tant in packet radio to have a good receiver
and antenna . You should be able to hear those
stations that hear you . This is because packet
is a simplex mode- it ope rates on only one
channel. Thus, a packet stat ion listens on the
channel and doe s not transmit until it senses
that the channel is clear. If two or more pack­
et stations transmitted on the same channel
simultaneously, then those packets would
" collide , " causing their corrupt ion. For
packet to work well it is important to hear all
the other packet stat ions in your area. If your
system can' t hear another station, it may
think the channel's clear when it may actually
be busy , and so transmit , causing a collision.

Effective HF packet operation requires a
very stable rig that can be tuned within 20 Hz
of the desired operat ing frequency. If you
have an analog rig, con sider crystal control
for the freq uencies you plan to use . (HF pack­
et tend s to ope rate on just a few frequencies).
If you have one of the newer digital rigs that
use a PLL for frequency control, consider
getting the high accuracy option (usually a
temperature-compensated crystal oscillator
or a crystal oven).

You want also to have a good 500 Hz band­
width recei ving filter. Filters in the modem
are no substitute for a good crystal or me­
chanical filte r in the receiver's IF. For best
performance, AGC sampling must take place
AFTER the selectivity, not before. Ifyou use
a wide filter, an unwanted signal in the re­
ceiver's passband can cause a change in the
receive r's AG C even though the signal
doesn 't otherw ise interfere with the packet
signal you are tryi ng to receive. The gain
change can confuse the modem and make the
packets unreadable.

Packet , like AMTOR , likes a fast transmit/
receive switching time on the radio . The re­
ceiver must recover very quickly after trans­
mitt ing so you ca n reliably recei ve the
acknowledg ments from the other station. AI·
though a slow transceiver can be made to
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and Yaasu monthly newslenerl . high performance
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GET THOSE RARE DX's •••
. . . with th e help of an azi muth map
from the Great Circ le Map Com­
pany. An azi muth map will hel p
yo u get the most f rom yo ur beam
ante nna. Each map is special
made for your QTH and featu res
yo ur sta tion's call s ign on the
lower righ t co rne r (SWLs may use
their in itials or nam e up to 7 char­
ac te rs). The map measures 23 " x
35". is brightly colored and is

printed on 80 pound poster stock . To order, send $39.00 (ptus $2.00 S&H)
and your station 's call sign and locat ion to:

The Great Circle Map cc.
P,O, Box 691401

San Antonio, TX78269 USA

AVAILABLE
FOR MOST
KENWooD/looMI

YAESU PRODUCTS

INTERNATIONAL
RADIO AND COMPUTER, INC.

ANNOUNCES
We now have in stock

HIGH PER FORMA N C E
8-POLECR YSTA L F ILTERS

Yes! We accept foreign orders at no extra charge ! (U.S. funds only).

CIRCLE 89 ON READER SERVICE CARDcmcu: 1 ON READER SERVICE CARD

1989 CALL DIRECTORY
(On microfiche)

Call Directory ••••••• ••• .• _.. sa
Name Index •• • •• • •• _ • • _ . •.. • 8
Geographic Index ••••• •• _ • • _ . • 8

All three - $20
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-Sm 800: 282·5628

(407) 879-6868
FAX (407) 878-8866 me
INTERNATIONAL c:::J

RADIO AND COMPUTERS. INC. l:::::J
751 South Macedo Blvd .
PM St . Lucie. FL34983

·We guara ntee the reliabiliTy 01 everyIhlng we sell
Wflh a eompIele performance and lunctlOn check.
·We ofter complete and eIIieient~ on every­
thing we seII ....,n qualITy FK10ry SeMc:e pari, .
·We have been servicing the amateur , .,;1;0 comml,t­
/lITy lor etght years and nave 1000'. 01 5all$flfJd eus­
tCl"*'S across 1f1e country.

Call us tor. qUOle before you make your ned eqUIP.
menl pureha$e.
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work, it req uires both stations 10 make adjust­
ments in the transmitter keyup delay value
(TX DELAY) in the TNC. (See the d iscussion
on setting TXDELAY later in this article) .

#3 - The Computer or Terminal

If you acquire a TNC you need a computer
or a computer terminal to display the data . If
you choose to use a computer terminal it
shou ld be capable of asynchronous ASCII
operation . A terminal usually has everything
you need to communicate with the T NC built­
in, so all yoo need to connect the terminal to
the TNC is a cable (see below).

Computers are inherently dumb and must
be told what to do by software programs. If
you are operating with a multimode device or
a T NC you need a program for the computer
that allows it to operate as a terminal. Most
vendors of TNCs and multimode devices of­
fer programs for the more popular comput­
ers. These programs are ta ilored to packet
operation and include features that make op­
erating packet radio more efficient, simple.
and enjoyable . On the other hand . almost any
program designed to allow the computer to
ope rate with a modem- such as C rosstalk or
Procomm- works fine .

If yoo get the add -in boa rd you' ll need
some spec ial software. This software should
come with the boa rd , usually in the form o f
one o r more compute r d iskettes . Some
boa rds have publicly-available software .

Connecting the Tl"IiC to the Com puter

If you choose the add-in boa rd approach.
the connection is handled internally in the
computer. The manufacturer 's instructions
tell you how to properly co nfi gure the
jumpers or switches o n the board .

If, however , you have a TNC or multimode
co ntro ller, obtai n a cable to co nnect the
device to your computer o r terminal. In order
for your personal co mputer to " talk" to a
T NC, make sure that it has true asynchronous
RS-232 serial port . (Some less expensive
computers do not adhere to RS-232 signal
level specs. These computers may not work
well with some types of T NC .) A se rial
port is one that accepts digital data serially­
that is, one bit at a time. Most serial port
connectors on computers are either 08-25
males or 0 8 -9 females . Then buy o r config­
ure an RS-232 cable with the appropriate
connectors.

Some computers , such as the ever-popular
Commodore-Sa and the VIC-20, have TIL
signal level s at their serial ports. You have
several options here : find a TIU RS-232 Icv­
el converter interface . or get a TNC/data
controller that use s TIL signal levels rather
than RS-232.

The simplest cable for connecting the T NC
to the terminal requires only three signals:
transmit data , recei ve data. and ground. On a
standard 08-25 RS-232 connector these are
pins 2. 3, and 7, respectively . Try the " three
wire " connection first to see if it works.
Connect the TNC to the terminal, tum on the
te rminal , then tum on the T NC. Something
should appear o n the screen (although it may
be random " garbage" characters) . If you get
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absolutely nothing on the screen, your termi­
nal or computer probably requ ires some of
the RS~232 control signals in addition to the
transmit and receive data signals . Try con­
nectin g the signals "Data Set Ready" (pin 6),
" Data Carrier Detect" (pin 8). and " Data
Term inal Ready" (pin 20 ) together at the
terminal/computer end of the cable . You
should now get something on the scree n when
you tum on the T NC.

The next step is to ensure that the comput­
er/terminal and the T NC are sending data to
each other at the sa me speed (baud rate) and
format . Most packcteers use 4800 or 9600
bauds between the T NC and the terminal with
8 data bits . no parity. and one stop bit. Set the
terminal o r your terminal program to the de­
sired baud rate and these parameters . Some
TNCs have a switch on the bac k that lets you
set the data rate. In that case, set the baud rate
on the TNC to the des ired value.

Some TNCs have no external switch for
baud rate . These TNCs have an autobaud
routine that automatically de termines the
baud rate used by the terminal . Usually you
wait until a legible message from the T NC
appears on the screen of you r te rminal , then
you press a specific key on the keyboa rd. At
this point there should be communications
between the T NC and the terminal in both
directions .

Sometimes your terminal can see what the
TNC is sending but the T NC appears to ig­
nore everyth ing you type . This is usually a
problem with the RS-232 connection. If this
occurs, try connec ting the " Request To
Send" signal (pin 4 ) to the " Clear To Send"
signal (pin 5) at the terminal or computer
RS-232 connection.

At this point the terminal and T NC should
be communicatin g . If every characte r you
type appears twice on the screen, set your
terminal or computer for full-duplex ope r­
ation.

Th is is a good time to set the terminal
control parameters of the TNC, Every TNC
or mulumodc con troller has some preset or
default values for its control characte ristics.
You can change these parameters to make the
T NC more compatible with your terminal. If
you are using a C RT term inal or a computer.
ente r the command BKO NDEL O N, After th is
command the TNC erases characters on the
screen when you press the backspace key on
the keyboard . Some terminals generate the
ASCII rubout (delete) code instead of the
ASCII backspace code when the backspace
key is pressed (DEC VT-IOO and compatible
terminals). You can tell that th is is happening
if you make a mistake then correct it with the
bac kspace key, and the TNC docs not recog­
nize what appears to be a perfectly valid com­
mand . You can tell you r TNC to recognize
your backspace key with the commands
DELETE S7F or DELETE O~ . Read the manual
that comes with your TNC to find the appro­
priate command.

Many terminals and term inal programs
provide some sort of line wrapping function .
Thi s means that if you type beyond the end
of a line you r typing continues on the next
line, The T NC also provides this feature.

If both are tu rned on, you see text on every
other line whenever the text extends beyond
the end of the line. To prevent this, either
tum off the line wrapping at the terminal or
send the following command to the TNC:
SCREENLO.

This is the time 10 experiment with send ing
commands to your TNC. You can get a feel­
ing for how it works before you hook it up to
the radio .

Connecti ng the T:\'C 10 the Radio

Perhaps the single most important thing
you cando to ensure reliable packet operation
is to properly connect and adjust the T NC to
the radio. First. decide where to connect the
two . Many transmitters offer a high-level
auxiliary input. Use this input instead of the
mic rophone input if possible . Many micro­
phone inputs do some equalization or signal
processing that can d istort the signal generat­
ed by the TNC thereby making it difficult for
other stations to decode your packets . The
signal at the aux input often bypasses these
stages and provides bener performance.

The aud io from the receiver needs to get to
the TNC. Although the signal from the speak­
er may work. it is almost always distorted by
the audio amplifier. The result is that the
TNC fails to decode otherwise good packet s.
Many radios offer a low-level audio output
for a phone patch or selective calling unit.
This low-level output is a much better choice
than the speaker jack . If you r radio docs not
offer a low-level output, try lak ing the signal
from the " hot" side of the volume control.

Once you have the T NC connected 10 the
rad io, adjust the transmit sig nal level so that
the signal from the TNC proper ly modulates
the transmitter. Proper adjustment here is
critical for good results. T here arc two tech­
niques for setting the transmit level of an
NBFM transmitter.

The first technique requires a deviation
meter. Set up the deviat ion meter to read the
deviation of the transmuted signal. Turn on
the transmitter and the TNC and enter the
calibration command. If you r TNC offers the
option of selecting either the high or low
tone , select the high tone and adjust the signal
level at the TNC for 2 .5 to 3 kHz ofdeviation .
If your calibrat ion command alternates be­
tween the mark and space tones at a rapid rate
(Kantronics' calibrat ion command doc s this)
set the level at the TNC for 2.0 to 2,5 kHz of
dev iation.

The second technique does not require a
deviation meter but it docs require a receiver
and an AC voltmeter. Connect the voltmete r
to the output of the second receiver so that
you can get a relative indication of audio
output. Set the frequency of the receiver to
the output frequency ofyour TNC/radio pair.
Tum on the transmitter and the TNC and
enter calibration mode. Select the high tone
and increase the TNC's transmit signal level
until funhcr increase of the level at the TNC
no longe r results in an increase in the level
indicated by the AC voltmeter connected to
the second receiver. NOIe the reading on the
voltmeter. Now dec rease the signal level at
the TNC until the voltmeter connected to the
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There are no "average" hams!

" A" average during her Senior
year. High school activit ies includ­
ed dramatics, drill team, debate
squad, various social functions
and, of course, amateur radio.
She also held a part-time job.

E r i n comes fro m a n att ­
ham family: Her father is Steve
NOHG X, her mother is Li nda
NOHGY , and b rothe r Malt is
KA0WTF. Her primary ham inter­
est is challing with the Brit ish
Isles. She intends to use amat eur
radio to ke ep in contact w ith
her family from Emporia State
College. RJ

En'n Mc Ginnis- Young Ham of
(he Year.

Young Ham of the Year

Erin McGinnis KAIWTE, age
18, of Tope ka . Kansas is this
year's West/ink Report "Young
Ham of the Year." This Tech li­
censee was chosen for this high
honor because of her ongoing
dedicat ion to amateur radio public
service activities , d isast er pre­
paredness work, and puoucrea­
tion of amateur radio . She regular­
ly partic ipates in civic events such
as net control for the Washburn
University President's Rowing
Regatta . the Annual Rail road
Days Commemorative, and the
Exxodusters Parade. Erin also
displays amateur radio at emer­
gency preparedness exhibits, is a
regular member of the local ARES
opera tion , and pa rtic ipates in
each Field Day.

Erin organized press releases
and interviews for the local and
the nat ional electronic press, and
assisted in the preparation of a
city resolution declaring Field Day
to be " Kaw Valley Amateur Rad io
Club Week" in Topeka. She also
organizes and teaches the club's
fall Novice training class .

Erin is a recent Honor Roll grad­
uat e of Topeka H igh Schoo l
where she maintained a straight

stty, majoring in both physics and
ast ronomy . He just f ini shed a
resea rch apprenticeship at Wes­
leyan 's Van Vleck Observatory
(which houses the largest lele­
scope in Connecticut) WOrking on
a project to study physical proper­
ties of stars under format ion and
10 sea rch lor possible planets
around them. Elan also works with
a 20·inch Alvan Clark refractor
tnat records the apparent parallax
shift in nearby stars, a way of de­
termining their distances .

Elan is also part of a project un­
der grant to conduct research on a
new form of radiation detector that
would be able to measure the
quantity of rad iat ion to which a
person has been exposed . He al­
so taught gifted high school youth
during the summer.

Elan's future plans include a
Ph.D. in either astrophysics or
planetary science. He says th e
knowledge he gained in radio the·
ory played a significant role in
shaping his interests in electrody­
namics and radio astronomy.

Career Alms Shaped

by Radio Theory

Elan Grossman KA2RMW, ag e
20, got his ham ticket at age 14,
alter enrolling in Ca role Perry
WB2MGP's course at lntermeot­
ate SChool 72 in Slaten Island,
New York. He is presently an un­
dergraduate at Wesleyan u ntver-

Elan Grossman KA2RMW-8
young ham active in astrophysics.
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Continued from page 76

rece iver reads about s ix to seven tenths of the
maximum read ing previously noted . Your
deviation is now set.

Kantronics seems to be a specia l case when
it comes to se tting the signal level coming
from the TNC. The Karuronics unit uses a
j umper rather than a trimpot for setting the
s igna l leve l. The result is that you have only
three choices for signallevel. You may well
need to change one of the resi stors that deter­
mines the transmit s ignal level. In my KPC-2
I replaced the res istor with a trimpot so that I
could vary the level accordi ng to need .

Getting On The Air!

If you have performed all the steps up to
this point your stat ion is ready to put on the
a ir . Now it is time to enter the control com­
mands fo r the TNC (the add-in boards have
the ir own unique command se t so you need
to determine on your own which paramet­
e rs you need to change). Here is a verbatim
list of commands to enter: AX25L2V2 or.;,
MAXFRA ME I, MYCALL WB6RQN (put your
own cal l in on the las t command).

The fi rst command enables the later ver­
sion of AX.25. (AX. 25 is a " protocol"
agreed on by many packe t starions.j The sec­
ond command allows the TNC to send only
one packet before wa iting for an acknowledg­
ment. The last command sets you r calls ign in
the TNC (some TNCs will not operate unti l
you enter your callsign).

The next step is to determine the proper
se lli ng for the T XD EL A Y com ma nd .
TXDELA Y determ ines how long the TNC
waits after keyi ng the transm itter before it
ac tually begins sending data. T his value is
d ifferent fo r every radio and you must take
into account the amount of time that it takes
fo r the t ransmitter to turn on and fo r the
remote receiver to bcgin decod ing your pack­
ets. The defaul t value for TXDELAY is usu­
ally 300 ms. This means that the TNC begins
sending data 300 ms afte r the T NC keys the
transmitte r. For voice this is a pretty short
t ime but for packet it is quite long . It is a good
idea to try to shorten this t ime if possib le .

Determining the proper value for T XDE­
LAY is not di fficult and takes only a few
minutes . It requires two stations so it is prob­
ably a good idea to get together with othe r
packctccrs to perform this operation. Desig­
nate one station as the rece iver and have its
operator turn on mon itor ing (MON ITO R
ON). Perform this sequence of tests off the
air (use a dummy load) or on an unused fre­
quency si nce no one else can use the frequen­
cy while you a re testing . The process:

I. Open the squelch on the rece ive r so that
the TNC is receiving unsquetcncd noise.

2. At the transmitter set T XDELA Y to
some low value. say 10 ms (for most TNCs
the value for this is I).

3. Enter a beacon text and enable beacon
every three seconds with the fo llowi ng com­
mands: BTEXT TESTING BEACON EVERY 3. At
this point the transmitter should key every
three seconds and you should hear "packet
racket" at the receive r. You mayor may not
sec packets displayed o n the screen at the
receiver.
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4 . Ente r higher and higher numbers for
TXDELAY until the rece iver begins d isplay­
ing the beacon packets . The value of TXDE­
LA Y is the amount of t ime it takes the trans­
miller 10 switch from receive to transmi t and
begi n sending valid data . Remember this val­
ue as the transmitter switch ing t ime .

5. Now close the squelch on the receiver
(no noise between packets) . The rece iver
should stop displaying the beacon packets.

6 . Conti nue 10 increase the value ofT XDE­
LAY at the t ransmitte r until the receiver
again begins d isplaying the beacon packets .
T he difference between the previously dete r­
mined transmitter switching t ime and the cur­
rent TX DELAY is the receiver' s squelch
open ing time . If this tu rns out to be a very
long ti me, i.e. longer than about 100 ms. I
suggest you get a diffe rent receive r. For ex­
ample, my ICOM IC-245 has a squelch open­
ing time of 50 ms.

7. Pe rform the above seque nce of tests for
every receiver and transmitter .

8. Set TX DELA Y for each transmitter by
taking the transmitter kcyup delay (calculated
in step 4) and addi ng it to the longest squelch
opening time of all the receivers tested.

v. Turn off beaconing at the transmitters
(BEACON EVERYO).

Some receiverlTNC combinations wo rk
properly with the squelch le ft open on the
receiver. If the carrier de tect light on the fro nt
of the T NC docs NOT come on with receiver
noise (squelch open) but docs come on when
receiving packets, leave the squelch open at
all t imes . If the carrier detect light is on wi th
noise you have no choice but to dose the
squelch.

Cuttmg Down on C ollisions

Now is the t ime to set the parameters that
control channel sharing. Check the manual
and determine whether or not your TNC has
the commands PERSIST and SLOlTIME. The
presence of these commands ind icates that
your TNC supports the more advanced chan­
nel sharing techn ique called Pcpc rsis ten t
CS MA (Carrie r-Sensed Mult ip le Access).
P-persi stent CSMA helps to prevent several
stat ions from trying to t ransmit at the same
time if they a ll have data to send at the same
time.

You may have an older TNC that doesn 't
support the SLOTTtME and PERSIST com­
mands . In that case you need to use the
DWA IT parameter. The orig inal purpose of
the DWAIT parameter was to prevent a sta­
tion from collid ing with or "stepping on" a
dig jpcatcr as it retransmits packe ts. When the
channel is d ea r , i .e. when no one else is
t ransmitt ing, and your TNC has data to t rans­
mit , your TNC waits for the length of t ime
specified by DWAIT before keying the trans­
miller. This fixed waiting period is a draw­
back because two or more stations tha t have
data to send wait pat iently fo r the period
specified by DWAIT and then transmit at the
same time, guaranteeing a collision. The
TNCs that support P-persistent CSMA vary
this time based on the SLOlTlME and PERStST
commands so that the re is much less likeli­
hood of a collision .

If your TNC docs not support Pcpcrsisrent
CSMA. then set the va lue of DWAIT 10 be
about twice the largest TXDELAY value fo r
all the stat ions in your local area . This g ives
those stations with P-persistent CSMA a rea­
sonable chance to get a transmission in ahead
of a station that does not have Pcpersistent
CSM A. Don ' t worry: The P-persistent CS­
MA stations sometimes wai t longer periods
so they will often let the other stat ions trans­
mit first.

If your T NC suppo rts P-persi stent CS MA
(which it does if it has the PERSIST and SLOT­
TIME commands) then fir st enter the follow­
ing command: DWAIT o. Th is di sable s
DWAIT and allows the persistence fea ture of
the TNC to control channel access.

Nex t , set the value for SLOlTlME equal to
the largest TXDELAY value fo r all of the
packet stat ions in your area (all stat ions in a
given local a rea should have the same value
fo r SLOlTIME) . For instance , if the la rgest
TXDELAY is 26 (260 ms) set SLOlTIMF. also
to 26.

The value of PERSIST is a function of the
number of o ther stat ions also using the fre­
quency . The formula is: P = 255 x (lfn).
where " P" is the value to be entered to the
PERSIST command and "n" is the number o f
other stations (beside yourself) using the
channel. For example, if you a rc having a
QSO and there a re four other stations that
have QSOs of their own, then the re are a total
of five stations besides yourself on the fre­
quency . Us ing the fo rmula above you calcu­
late P to be: 255 x (1 /5 ) , or 5 1. In th is case
you enter the command: PERSIST 51 . If you do
not want to spend time calculat ing the best
value for PERSIST a good guess is to set it to
64. This keeps your station from being a bad
ne ighbor most of the time , a lthough it slows
things down somewhat when your QSO is the
only one on the channel.

Frame Acknowledgment (FRACK)

The last parame ter to set is the frame ac­
knowledgment timer (FRACK). This is the
amount of time the TNC waits fo r an ac­
knowledgment afte r t ransmitt ing a packet be­
fore it assumes that the packet was lost. Most
T NCs set the FRACK value too low and a
problem occurs when the channel is busy .
The receiver may receive the packet without
any problem but, due to channel activity, may
nor be able to send an acknowledgment within
the time allotted by the sender. In these cases
the sender must resend the packet.

The solution to this problem is to increase
the value of FRAC K. Start out with 10 seconds,
set with the command: FRACK 10. W ith a lot of
channel act iv ity, set FRACK to 15 or even 20
seconds. (Some TNCs won't accept a value
higher than 15 seconds.)

Opt'rating

At this point your-s tation is set up and ready
for operation. To connect to another station,
fo r instance WB6RQN . type and enter the
command: CONNECT WB6RQN and wait fo r the
"CONNECTED" message. If the other sta­
tion is too far away to reach directly you may
need to usc an intermediate d igipeater. To
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co n nect to W B6RQN via th e W 3ABC
dig ipeate r t he comma nd is: CONNECT

WB6RQN V IA W)ABC. To add a second
digipearer, e.g . W4XYZ. to the string the
command is: CONNECT WB6RQN VIA W3ABC .

W4 X YZ . Yo u a re a llowed up to e ight
d igjpcaters between you and the destinat ion.
It 's unlikel y , though , that you could ma inta in
reliable communicatio n with more than two
digipcaters between you and the destination ,
unless me links are unusually strong and
channel activ ity very ligh!.

Many people discover that their TNC of­
fers a lTKXJe that automaticall y transmits a
beacon packet (remember we used that fea­
ture to calculate the TXDELA Y value) . At
first thought , th is appears to be a good way to
tell others that you are o n the air and looking
for a QSO. On the other hand, imagine what
things ......ould be like ifeverybody transmitted
a beacon. So much channel capacity would be
used to se nd beacons that precious littl e
would be left to send data . This is, in fact.
what happens, to the ire of everyone. No ,
beaconing is a had idea . Avoid it like the
plague!

To make a QSO it's much better technique
to listen first and then pick a station to try to
contact. To ease this process most T NCs of­
fer the MHEARD command . When you enter
the MHEARD command. the TNC displays the
cal1signs o f the most recentl y heard stations.
Usc this as a guide to the other stations cur­
rently on the air.

There is much mo re to learn about Bulletin
Boards and Network Nodes but that is beyond
the scope of this art icle, and is amply d is­
cussed in other articles in this Special Packet
issue. Following the procedures outli ned
here lets you ex tract the maximu m perfor­
mance from your station so that you can
spend your time operating, learning about.
and enjoying the fasci nating hobby of packet
rad io. 73 and happy packeu ng!DI

Brian Lloyd WB6RQN has pursued amateur
radio enthusiastically since age eight. He re­
cently co-founded Sirius Systems , a network­
ing business in Petersburg , Virginia. You
may reach Brian at : 5712 Stillwell Rd.,
Roc kville MD 20851-
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DRSI PC*Packet Adaptor
Revolutionizes the PC/transceiver interface.

DRSI
2065 Range Road

Clearwater FL 34625
Tel: (800)999-0204.

Price Class: $140-170,
(three models)

Do you have an IBM-PClXTI
AT computer and operate

packet radio? II so, you will want
to take a serious look altha DASt
PC·Packet Adaptor (PCPA). This
beard plugs into your IBM or com­
patible and turns it into a complete
packet radiocommunicalions sys­
tem. With the PCPA. you no
longer need a TNC; the PC·
Packet Adaptor has all the func­
tions of a INC, and then some.
The software that comes with the
board leis you operate it as a INC,
a bulletin board , a NeUAOM node,
and a TCPflP network host . This
product is one of the most significant 10 ap­
pear on the packet scene.

Product Description

The PCPA arrived in the mail. Inside the
surprisingly small box was a user's manual, a
hardware manual . a get-started-r ight-now
sheet, four 51/4 · d iskelles, and the PCPA it­
sell. A ll the materia l appears 10 be of high
quality, and the board has sockets for all chips
so that repairs should be easy if a problem
occurs.

The PCPA board uses the standard half­
card format for the PC. You can plug it into any
slot in any PCIXT/AT compatible computer
system. The board is available in three ver­
sions, depending on the type of interlace de­
sired . The type one board supports one 1200
bps Bell 202 modem (for VHF packet) on­
board , and one RS-232 port for interlacing an
external modem. The type two board (the ver­
sion reviewed) has two buill- in 1200 bps
modems. The type three board has two
RS-232 ports and no on-board modem.

If you plan to experiment with modems Of to
operate on HF, you will probably want the type
one or type three board. If, however, you want
to operate on multiple VHF frequencies, the
type two board is a beller choice . If you are
unsure, get the type one board . You can al­
ways attach a Bell 202 modem to the RS-232
port for dual VHF operation.

The on-board modem I used, the TCM3105
from Texas Instruments, is a single 16-pin DI P
occupying lillie space on the board . Along the
top edge of the board are the modem's err
and carrier detect status LEOs. Each modem
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The DRSI PC ·Packet adaptor interlace board.

also has a watchdog timer to prevent a hero­
ware or software error from keeping your rig
key-down forever. Additionally, the modem's
transmit and receive signal level co ntrols
provide compatibi lity with just about any radio
configuration.

The PCPA has a feature that I have not seen
in any other board for the PC; you can run up
to four PCPA boards in the same PC, and atl
the boards can share the same IRQ line. Imag­
ine having eight packet radio channels con­
nected to yo ur PC!

Installing the Board

Type two, the board I reviewed , has two
radio ports. I constructed cables to attach it to
my 2m and 70Cm rigs, without any major prob­
lems . Radio hookup was straightforward-a,
easy as hooking up any TNC. Since the board
is inside the PC. there is no TNC-to-computer
connecting cable or the hassle that goes
along with it.

Before installing the board. you must select
the interrupt request line (IAQ) and the 110
address so no conflicts with other devices in
the computer will arise. The boards come con­
figured lor IAQ-7 and 110 address 3OOH. Un­
less you have many strange devices in your
computer. the default values will probably
work just fine.

If you are using a local area network or have
two printers co nnected to your co mputer. you
may have conflicts between these and the
PCPA. requiring you to change the IRQ tine.
the I/O address. or both. If you need to Change
the IRQ line. you can select IAQ-2 through
IAQ-7.lfyou need to change the 110 address.

you can select 300H or 31OH . The
documentation is quite clear on
how to detect and avoid these
problems.

After you have installed the
board. do not replace the PC 's
cover at once. You will need to get
at the board to calibrate and set
the signal levels.

Software

One of the strengths 01 the PC­
PA is that it comes with so much
software-t he basic PCITNC
package; the "88" bulletin board
package by AA4RE ; PC/Node ;

NET/ROM; BBS package by G8BPQ. and the
KA9Q TCPIIP " Net" package. You m ust de­
cide what your obj ectives are so you can
choose which software packages to install.
Si nce I had enough roo m on the disk, I chose
to install everythi ng the four disks offered.

The PCfTNC package is installed first. It
co ntains the driver for the board , the TNC
emulator . and the calibrat ion software. The
board and system are ready to use, unless you
have a conflict with one of the other boards in
your system and have changed the switch
settings. Then you will need to run the INSTALL

co m ma nd. Th is m ake s the n ec e s sary
changes to the software packages so they will
recognize your board when it has been recon­
figured.

After installing the basic software. you can
run the calibration program. It is a good test to
see if the board is working . If anything strange
happens. you can bet that there is a conflict
between the PCPA and one of the other
boards in your PC. Idid run into a conflict , and
it showed up during calibration . I removed the
conflict ing board temporarily, and cal ibrat ion
proceeded without a hitch. Then I changed the
switch senings on the PCPA to eliminate the
conflict.

Changing the switch settings required
running the INSTAU. program provided with the
PCPA. This process is clearty defined in the
documentation so there was noproblem.

The next step was to run the background
lNC program. This program is a terminate­
and-stay resident (TSA) program that runs on
the PC in the background and provides all the
features of a lNC. There are two flavors of this
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UHF Inpul .ranges avsll : 432-434,
435-437; kit less case $49. kit w/ease
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repeater, you couldn't find a
better value than our original
REP-l00 REPEATER
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lace diraaly with most TNC·s. Fast,
diode-swrtchet:l PA's outpul 15 or 5lN-I.
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INTRODUCING OUR NEW
COMPUTER-CONTROLLED

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

As always, Hamtronlcs strives to give superb performance at
modest cost! In t l'1 ls case, a premfum repeater with versatile
computer control, autopalch, and many dlml control fea tures at
tess than many charge (or a bare-bones repeaterl

We don't skimp on rf modules, either! Check th e features on
R144 Receiver, for Instance. GsAs FET trent-end, helical
resonators, sharp crystal l !Hers, hysteresis squelch.

We completely re·thought the whole Idea of what a repeater
should be, to give the bes t fealures at the lowesl cost.
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• TAga1 lor 902-928MHz.

O.5N OIA (wlton,. $1691
• VHF '" UHF AMPUFIERS.
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__ 0
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TI ~ I , COllOetsion. GaAs FET Ironf end.

• R78 ECONOMY FM RCVR lor 10M. WI. 2M. 22OMHz. wla helical res. or
ale. Kits $129.

• Weather sa"nlle '" AM airc;rlll'l re......also available.
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program: TNCTSR-S and TNCTSR-L. The lat­
ter is larger. Although TNCTSR-L has more
buffers so you can store more messages and
data when operating unattended. I found that
TNCTSR-S had more than enough buffer ca­
pacity for my use.

To interact with other users, DRSI provides
two TNC communication programs: TNC­
TERM and THS (The HostmodeServer). TNC­
TERM looks and operates like a dumb termi­
nal connected to a TNC runn ing the WA8DED
code. This is what I run in my old TNC-l , so I
was immediately at home with this sohware.
The problem with TNCTERM is that it is not
very " pretty;" it has no windows or special
buffers lor brag tapes, lor example . It is just a
pla in old TNC interface.

THS, written by Peter Heinrich HB9CVV, is
a much fancier program, and I suspect that
most people will want to run it as their terminal
program. THS supports several windows lor
multiple sessions, a window for co mmands, a
number of different butlers for capturing or
send ing mtcrmation, and a file transfer mech­
anism called YAPP (Yet Another Packet Pro­
tOCOl). THS is about the nicest AX.25 packet
program I have used. I especially like the mul­
tiple receive windows for keeping sessions
separate, as I sometimes run two or more
asos at the same time. The full cocumenta­
tion for THS is on the disk .

Bulletin Board Operation

BB, the second software package, is a very
nice mum-connect bulletin board program
written by Roy Engehausen AA4RE. This is
the best bulletin board program I have used.
The documentation is a little sketchy, but I
found that I had no problema if I very carefully
followed the procedures outlined in the docu­
mentation (contained in several files on the
diSk).

BB is a full W0RLlIWA7MBL compatible
BBS program with a very nice additional tea­
tore: It is multi-connect and multi-user. With
BB running, several people can be connected
to the BBS at the same time. Where I live, you
can wait quite some time in the evening for a
chance to log into the BBS to check your mail.
BB even supports maillorwarding whi le users
are on the BBS reading or sending mail.

BB takes advantage of the background ser­
vice provided by TNCTSA. If you are using
BB, there is no need to run the big version of
TNCTSR. BB runs in the foreground and pret­
ty much takes over the PC,but I suspect that is
neither unexpected nor a problem lor anyone
who already runs a BBS.

I configured BB for one port and had my
mail forwarded from the local BBS just so that I
could see it in action. I also logged into and
used BB from one 01 my portable packet sta­
tions . I had the BBS up and running in about
15 minutes. It performed Ilawlessly lor the
couple of days that I had it up. (Some people in
the area even logged in and used the BBS.)

As a result , I would not hesitate to recom­
mend BB to anyone planning to set up a BBS.
In lact, build ing a BBS around the PCPA and
BB is probably the most cost effective way to
get a BBS on the air. Not bad when the best
performance also comes at the best price.
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PC/Node

NET/ROM by Software 2000 has become a
very popular tool for connecting different ar­
eas of the world together into a packet radio
network. The problem with NET/ROM and its
clone TheNet (from Nord > -c Link) is that they
are ROMs that plug into a TNC. A TNC does
not make a very good network node, and you
need a separate TNC for each radio you want
to connect . If you consider the cost for a two­
port NET/ROM node and include power sup­
ply, two TNCs, and two NETIAOMs, you will
spend the better pan of $500. For that price,
you can get a PC, the PCPA, and this soft­
ware . When it comes time to expand to more
ports, PC/Node and an additional PCPA are
much more cost effective .

Unlortunately. I did not get a chance to try
out PC/Node. I did read the documentation
that came on the disk, however. insteneuon
and configuration appeared to be quite clear
and straightforward .

TCP/IP

The last software package that DRSI pro­
vides with the PCPA is a version of Phil Kam's
Net program. Net is a complete implementa­
tion of the industry standard networking proto­
col TCPIIP, as well as a lull AX.25 and NET/
ROM implementation . (There is even a
W0RLlIWA7MBL compatible BBS available to
work with Net, but it was not available with the
DRSI version at the time I tested the PCPA .)

Net is more complex to operate than THS,
but it provides much more flexibility. You can
make connections via AX.25, NET/ROM, and
TCP/IP. The number of connections you can
have concurrently are limitless. You can also
do multiple file uploads or downloads. Imag­
ine receiving and reco rding your mail from
more than one BBS at the same time.

The NET/ROM capability is nice to have.
Other NET/ROMs think that your station is
another NET/ROM and can use your station to
forward NET/ROM packets. With the PCPA,
you can have several ports to provide cross­
band and backbone linking . In terms of price ,
it is less expensive to construct a lour-port
NET/ROM Meganode using a PC and two
PCPAs than it is to use four TNCs and four
NET/ROMs. It also eliminates the need for the
octopus cable to connect the TNCs together.

Net really shines in running the Internet
Protocol Suite (TCPIIP). Many protocols make
up this suite , but a lew are worth mentioning
here. The first is Tejnet, a terminal-to-host pro­
tocol. Telnet is an official protocol spec ifica­
tion for connecting a terminal to a host com­
puter.In amateur rad io, Telnet is used to carry
on a keyboard-ta-keyboard OSO.

The second protocol is the File Transfer
Protocol (FTP). FTPprovidesbothbinaryand
ASCII file transfers. The ASCII mode performs
all character translat ions necessary for file
compatibility with the destination host com­
puter. Best of all, it is very efficient-a big win
over programs like YAPP and BtoA.

The third crctccctme Simple Mail Transfer
Protocol (SMTP) . is an industry standard elec­
tronic mail protocol (the W0RLI BBS supports
SMTP messages, jf I am not mistaken). Since

it is a standard, it is compatible with mail sent
by other non-ham computer systems.

Net supports other connection modes be­
sides packet radio. It can use inexpensive lo­
cal area network cards to interconnect multi­
ple computers. Net also supports RS-232
connections for point-to-point or eutodial con­
nections.

I have used Net to connect all the comput­
ers in my shack (only one of which is an M5­
DOS computer). That way, I could access my
computers from anywhere . I take my laptop
computer with me and use TCPIIP to send
mail , transfer files, or even run programs on
the computers back home. Some of the con­
nections use Ethernet and some use R5-232.
The only difference is speed, which you can't
even detect in most cases.

The RS-232 connection makes another
mode of packet operation possible: the
" wormhole." Sometimes it is impossible to
provide an RF link to connect two stations. In
such a case, you can substitute a telephone
link to keep information flowing while the RF
links are established or repaired .

Since many companies, educational institu­
tions , and governmental agencies use TCP/IP
to connect their computer systems, it may be
possible to use excess network capacity to
give your packets a free ride . In one expen­
ment, several hams using Net built a connec­
tion between a shack and a remote host com­
puter using five RF connections and about
seven landline and LAN connections. Seven
computer networks were involved . It was
amazing to see packets moving qUickly and
reliably between the ham' s PC and the remote
mainframe hundreds of miles away.

The Future

Lots of new software is becoming available
for the PCPA because it is so easy to develop
software on the PC. No ROMs, ROM burners,
cross compilers, or special development sys­
tems are required. This means that , unlike
TNCs, there will be more and more software
for the PCPA as time goes on. This translates
into long life forthe PCPA. What capabili ty you
have today is only a fraction of what you will
have tomorrow. Already the PCPA has been
used to perform packet communications at 56
Kbps using the WA4DSY modem. At those
speeds, it could even be used for packet voice
operation.

Conclusion

The PC ' Packet Adaptor is an excellent
product; it is rel iable and appears to be well­
built. The software is nothing short of phenom­
enal. Would I recommend it? You bet-with­
out any reservations at all. This is what packet
rad io was meant to be: powerful, fast , effi·
cient, and expandable. The PC' Packet Adap­
tor makes it worthwhile to get a PC just for
packet radio operation. m
Brian Lloyd WB6RQN has pursued amateur
radio enthusiastically since age eight. He re­
centlyco-founded Sirius Systems, a network·
ing business in Petersburg, Virginia. You may
reach Brian at: 5712 Stillwell Rd., Rockville
MD20851.
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Cootrol ('.;lble IE(40) @ 14 95IReq,"'ei 21 • I>C~, AdaptOl (PS12)
<U 5995 • Please add s:l9Sk>r Shopp;og & Haodi og ofTWRJ •
Ram Gauge (RG31 $49.95. • fur each cpncn addS100

CREDITCARD ORDERSDNLY
CALL TOLL-FREE 1-800-882-7388 TODAY!
Or FAX Your Order 213-473-2325 ~=
Ollie< SeMc<3 Catl 213-47.3-1:>32 ...
(9AMto &PM PSTI ('.;l Res acesees lax

Al/IIfIIfIIwEATHER STAR
11845 w Olympic 81 Suite 1100,LosAro!l<"es , CA 9IJ06.( USA (7.310)

AVAILABLE AT HENRY RADIO& ALL HAM RADIO OUTLETS!
CIRCLE 360 ON READER SERVICE CARD

1 nUlh.lld wuunT " ... M...ful.r"t

J~.,
Protect Your Antenna & Home!
A0lIJS1 In e'Io'eIY shack. "1(70'1 jtJII can scan heavy W,nd Gusl Wind
DIrection. , 'lemp HlI1..o ~nd more! Get jOOJ (INn compulenzoo weather
station atanIncred'bly io:M', aNordabie price

Tile New Azimuth Weathe'Star by Digit., is . high Qua""" I"N"r­
packed "",ather comfMller ","slloalled with f€atures. GlI'!S jOO accu rate
"'lather data. fl(lhl in l'lO' s/laCi< at the !ouo;h at a finger Created
""th ttl! latest CMOS miC,o--ch,p lechllOlO\ly
You Gel AllThese E.c~''''J FUNCTIONS" FUTURES With the TWF\3
KAMOY, COMPACT SIZE: 2\1>" " 2'1>- " 1'1,"
LARGE. EASY TO READ lCD READOUT Giws you W,r<! Speed '
RecordS HIgh Wmd Gusts . WInd lltfectiCffi • Wind Ct"oi faetcw •
Oulsidll PreseOl Tempe<a1ure (Remot~ seesce 'r<;ll.<jed l " Reco<ds
High/l.(>ol Temperature ' ReallS in fahrenlled. celsius. MdeslHou" 01
KWHr • Prog'ammab",&a~' • Ope,ates on OC (Ba~e lll'i NOI
(ocluded) 01 N:, W1t~ Opl,ooal adaptor ' Rainconeaor IOPtKlna11
Yoor TW A3 SYSTEM COMES COMPLETEWITH' TWA3l'Jealher
ComP\Jter • Ane<rometer & Wind vane made of ~,g~ ,mpact. UV
resistamlllasti<: . W1thstaHll€ss beannqs &shaft for yea's o( trOlJbl€ tree
servce • 40 Feet of('.;lb'" "'ad·rn Wlt~ ~onnectOls • O\ltill.le
Tempe'atu'e sensor • Clock &MoontmQHa'dm 'e •

~An~ ,,'$ MADf INAMfR!CAr roURSAT!SFACTlD~ GUA RA ~rEED!== Ot..,om In lDa,f'$101 . comr>!o,. " 'uM'

w.:~'$~l1P~ WEATHER STAR
"" "'~ A Power-Packed Micro byDI GI TA R

i c~~\., g~ Weather Computer for Your Station ...
$1c..B Reads Wind Speed(MPH/KPH}· HI Gusts. WindDlfeclion · Haltl ,,,11

';> ltJ':J .. ,~ Tempera'u rI: (Presen/-HI-Low,· Wind ,IIiI/ .Sellns All!,,"I, I'\~s

'l"

CIRCLE 72 ON READER SERVICE CARD

" AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER"

'"'
AMATEUR CENTER

Yaesu FT-747GX

SELL·TRADE
New & Reconditioned

HAM EQUIPMENT

PHON' (605) 886-7314
FAX (60S) 886-3444

Get the most of HF Mobiling

SPECIAL OFFER!

CALL TODAY

FOR SPECIAL QUOTE

Call ur wrnc L' s Tuday fur a Quote '
You ·U Find Us lu 11C Couneuus. Know ledgeab le

"nd Hone ' l

STORE HOURS:
' _I t .M, ((II)

MONOll ..... . IIDn
OtlN I ITV.OATS

h .. , I ' .M. leI!)
(lana

IUNDOU/ MOliOATI

182 N Maple
P.O_ Box 73

Watertown. SO 57201

YOUR HAM DOLLAR GOES
FURTHER AT . . .

CALL OR WRITE FOR SPECIAL QUOTE
wreo 11 com e s to

FAST DELIVERY HONEST DEALING and
PROMPT/DEPENDABLE 5 E·R V I C E back · u~

We oori r lust adveJlls~VE IT'

CALL US
NOW !

Write today for our latest Bulletin /Used Equipment list.

WE SERVICE WHAT WE SELL -

AEA B&W Daiwa Palomar

Alinco Belden Hustler Radio Callbeok

Amerltron Bencher Kantronics Ritron

Amphenel Bird Kenwood Rohn

Ampire Butternut Larsen Telex/Hygaln

Antenna Centurion MFJ Ten-Tee

Specialists CES MiragelKLM Unadilla/Reyce

Astron Cushcraft Mosley Yaesu

~U &off V""~
In 1937, Stan Burghardt (W\ZIITj, because of his intense interest in

amateur rad io, began selling and servicing amateu r radio equipment
in conjunction with his radio parts business. We stand proud of th is
long-lasting trad ition of Honest Dealing, Quality Products and
Dependable " S-E-R-V-I-C-E"!

Above aft, we fully intend to carryon this proud tradition with even
more new product lines plus the same " fai r " treatment you've come
to rely on. Our reconditioned equipment is of the tinest quality with 30 ,
60 and even 90-day parts and labor warranties on selected pieces.
And always remember:
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Number 8 0n your Feedback c:erd

My SX-64 Runs Digicom!
Low-cost packet solution for your portable C-64.

by Ted Drude KA9ELV

Figure 1. Commodore SX-64 (top view).

Figu re 3. SX-64l10 Board (component side).

nels. However, SX·64 repair parts are still
avai lable, and many SX-64s in good 10 excel­
lent condi tion are currently available at
hamfests and computer flea markets fo r
$300-$500.

Why Won't Digicom Run on the SX-64?

The SX-64 is virt ua lly 100 % software
compatible with the C·64, bUI the ha rdware is
a different story . Digicom is written 10 ad­
d ress a modem circuit connec ted to the
C-64's cassette port. That's fine for C-64Cs,
C-128s , or even C-128Ds, all of which have
the nearly obsolete cassette port installed on
them. But Commodore, in its infi nite wis­
dom, decided to pu t all C-64 110 po ns except
for the " redundant" cassette po n on the
SX-64's back panel. Almost all the interna l
ci rcuitry needed for the cassette port, howev­
er, it is still present inside the SX-64; it just
isn't brought out to an external pon.

Get the Latest Release

Digicom version 1.42 was originally writ­
len to overcome the missing cassette port
problem since it addressed a modem connect­
ed 10 the user port. which is present on the
SX-64. However , th is version of Digicom is
much less powerful than versions 2.0 and
late r, as it lacks multi-connects, connectlog­
ging , store and forward , and so on. The actu­
al re lease copies of ve rsion 1.42 are buggy
and poorly documented,

I suggest you use the latest version (version
2. 10 as of this writing). Besides, many SX-64
owners already use Ihe user pon s for other
thi ngs, such as telephone modems, RS-232
pons, or, as I am doing , for horne-brew Cen­
tronics printe r interfaces. The secret is in
knowing how to make the right connections
between a Digicom modem and the SX-64's
internal chips.

Installing the Modem

Beg in by removing the ribbed plastic t rim
pa nels on both sides of the computer. They' re
held in place by four small screws. IWO on
each side, in the middle of the back heal s ink
panel. After removing the screws, slide the
panels out toward the rear of the computer.

Next, remove the s ix countersunk machine
screws, three on each side, that are holding
the top cover in place. After that, remove the
IWOlarge screws at the top comers of the back

B CI C== 18
n== c::::JU=== = 1 "'10

Figure 2. SX-64 CPU Boa rd (component
side).

Photo A . This SX-64 (left) is running Digi­
com> 64 Version 2.10 wuh an internally
mountedpacket modem. External video mon­
itor (right) displays incoming packets. with
Digicom in monitor mode.

I I
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Figure 4. SX-64 CPU Board power connector
(detail).

What Is An SX-64. Any way?

The SX-64 , a portable version ofthe C-64,
operates on AC power . It consists of a C·64
compatible CPU, a 154 1 disk drive, a five
inch color monitor, and a built- in audio am p
and speaker. All components are housed in a
15" x 16" x 5" metal case with a sturdy
earrying handle . The detachable keyboard
folds up over the screen and disk drive for
easy transportatio n.

The design o f the SX-64, with its ample
inte rn al power supply and its huge cast­
aluminum heat sink, makes it more durable
than the C-64 . And, unlike most C-64s, you
can leave the SX-64 on for days, usually
without the worry o f overheating or other
problems.

Commodore originally sold the SX-64 for
$995. When price wars drove the home com­
puter market soft in 19 83- 19 84 , these
machines were discontinued , and ma ny we re
sold through surplus and liquidation chan-
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B y now, most packet radio enthusiasts a re
probably aware of the excellent pub­

lic domain software TNC-2 emulator called
D igicom> 64 . which runs on Commo­
dore C-64 computers. It was orig inally
written by West German hams Stefan Eck­
art D L2MDL and Flo rian Rad le he r r
DLSMBT. (See Barry Kutne r W 2U P's
art icle on Digicom in the August 1988 issue
of73 .)

Digicom is a great way of getting on packet
radio, assuming you have a C-64 computer
or a compatible sys tem (C-64C, C-128,
or C- 128D). Yo u can use several types
of inexpe nsive single chip modems with
Digicom. Most can be built from scratch
or from a kit for under $50. Version 2.0 of
the program has many featu res not even
found in hardware TNC-2s. including mult i­
connects. auto message store and forward.
la rge text bu ffers. and many BBS-like func­
tions.

While C-64 users have been having a ball
with Digjcom , Commodore SX-64 owners
have been left out in the cold. That is. until
now! If you couldn't fig ure out how to gel
Digicom running on you r SX-64 portable,
you can gel the complete story here. includ­
ing how to modify Digicom modems to work
wit h the SX-64, and how to ma ke the proper
internal connections .



SYMBOL OF ENGINEERING INTEGRITY...QUALITY
WORKMANSHIP. ..RELIABLE LONG-LIFE PERFORMANCE

AL·80A LINEAR AMPLIFIER
The At-BOA will provide 0 sIgnal output thaI Is within 1/2 "S" un"
of the signal oulput of the mos' expensive amplifier on the
markel-and at much lower cosl.

The Amerit ron AL-80 A combines toe economic al 3-500Z with a
heavy duty to nk ci rcuit 10 achieve nearly 70"10 effic iency from 160
10 15 meters. It hos wide frequency coverage for MARS and other
authorized services Typicol drive is85 watts to give over 1000 watts
PE P SSB and 850 watts CW RF outp ut. A new Pi-l ou tput c ircuit for
80 and 160 gives full band coverage and except iona lly smooth
tuning

Size 15'/2" D, x 14"W. x 8"H. Wgt. 52 ios

AL·1200 LINEAR AMPLIFIER
3CX1200 TUIE

Full legal output with 10 0 watts d rive

AL-ISOO LINEAR AMPLIFIER
8877 TUBE

Full legal output with 65 watts dr ive

The cooling system in both amplifiers keeps the
tube safe ly below the manufacturers ra tingseven
when operating at 1500 watts output with a steady
carrier,The filament supply has inrush current limiting
to insure maximum tube life

Size 181h "D x lrw. x 10'H Wgt. 77 Ibs

AL-84
LINEAR

AMPLIFIER

The Amerltron AL-84 is on economical a mplifier using four
6MJ6 tubes to develop 40 0 watts output on CW and 600
watts PEP on SSB from 160 through 15 meters Drive required
IS 70 w typ ical. 10 0 w max. The pa ssive input network
presentsa low SWR Input to the exciter Power Input is 90 0
watts The AL-84 is an excellent bock-Up, portab le or
beginne r's amplifier,

Size lJ1h "W x 6"H x 12W'D Wgt 24 rbs

ATR-IS TUNER
The Amerltron ATR-15 is a
1500 watt ''1'' network tuner
that covers 1.8 throug h 30 MHz
in 10 dedicated bonds Handles
full legal power on all amateur
bo nds above 18 MHz

Five outpu tsare selected from a heavy duty antenna switch
al lowing the rap id choice o f three coaxial lines, one sing le
terminal feed or a balanced output An interna l balun pro­
vides 1:1 0 1 4:1ratios(user selectable) on the balanced output
termina ls

A peak reading wattmeter and SWR bridge is standard in the
ATR-15 It accurately reads envelope powers up to 2KW

Size 6"H, x 13'/4'W x 16"0 , Wgt 14 1bs

RCS·4
FOR CONVENIENT

INSTALLATION

No cont rol cable required
Selects o ne of four antennas
VSWR: under 11 to 1 from 1.8 to
30 MHz
Impedance: 50 ohms
Power capability: 150 0 watts
average, 2500 wa tts PEP
rno xirnum.

Remote COAX Switches
RCS·8V

FOR SPECIAL
APPLICATIONS

Selec ts up to five antennas,
Loss at 150 MHz: less than ,1 dB.
VSWR: under 1.2 to 1 DC to 250
MHz,
Impedance: 50 ohms.
Power capability: 5 kW below
30 MHz. I kW at 150 MHz.

Available ot your dealer. Send lor a catalog 01 the complete AMERlTRON line.

A~~RiTRO~ '
2375 Dorr Street. Tol edo, OH 43607

For more information: (601) 323-9715 • Technical inquiries: (419) 531-3024
CIRCLE 314 ON READER SERVICE CARD
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Figure 5. Digicom modem modification for
SX-64.

Photo B. You can safely solder the leads from the Digicom modem (top) to the solder side ofthe
SX-64's CPU board (left) and 110 board (right), using a low wattage. grounded iron. Work
patiently , use solder sparingly, and avoid bridges.

Photo C. Here 's the modified N4PLK modem mounted to the SX-64 's CPU and 110 boards l'ia a
circuit board standoff (upper left corner of110 board). Connections from modem to transceiver
are made by using the external serial port pin socket. cable. and DIN connector.

"_,,, "". C·54 c. .." ,. $<." '''.'"'
D.", ·01 .' """ p" • C.'"o<""
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Figure 6. Digicom modem to SX-64 wiring
diag ram.

heal sink panel and (carefully) loosen Ihe two
lower screws. This should let you remove the
top cover of the SX-64.

Loo king down from the top of the open
SX-64 (sec Figure 1), you can identify
the major components of the system. You"Il
have to remove the CPU and 110 circuit
boards , which are located on the rig ht
and connected in an inverted L shape .
Before you can do this , you have 10 remove
numerous cable connectors that hold the
boards in place. Remove the boards as a
unit; don', try to separate them ins ide the
case. (A wo rd to the wise: Mark the cable
connectors to make sure you reconnect them
correctly.)

ldentltytng the Proper Connections

W ith the CPU and 110 boards out, you'll
want to identify the chips that connect to the
Digicom modem. On the CPU board (see
Figure 2), fi nd the 6510 microprocessor
chip. It 's iden tified as UD7 on the board's
s ilk-screened legend. Connect wires to pins
24,25, and 26 of this chip.

Now see Figure 3. On the 110 board ,
find UB3, a 6526 CIA chip. It 's the lower of
the two 6526s on the l/O board. Connect a
wire to pin 24. To find the correct pins on
either of these chips, it's faste r to start count­
ing from pin 21, the pin diagonally across
fro m pin 1.

If you 're mounting the Diglcom modern
internally, you need to con nect to the internal
power supply. Fortunately, the SX-64 has
enough su rplus curren t to power most
modems . The CPU board's power connector
is a good place to get regulated vol tage. This
keyed 6-pin connector is at the lower left s ide
of the CPU hoard (refer 10 Fig ure 2). Both
+ 5 and + 12 volts are available, as well as
ground (see Figure 4 ).

Modifying the Digicorn Modem

W2U P's article (me nt ioned earl ier)
p resented a mod em ci rcu it capable of
both HF and VHF packet operatio n usi ng the
A M D 7910 chip . C raig Rade r N4PLK
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offered a simpler, more compact VHF-only
modem using the TCM 3105 chip (see the
February 1989 issue of 73). Other modem
ci rcui ts , th at have appea red in various
fo rm s , use the XR-2206/22 11 chips. 1
chose the N4 PLK modern for my project
because of its small s ize and single supply
source voltage .

While all these modems work with the
SX-64. they need a slight modification be­
cause the cassette motor supply voltage on the
C-64 cassette port. line number 3. isn't at
TTL voltage levels . The cassette motor sup­
ply voltage, controlled by a bit on the 6510
I/O po rt. is switched through a transistor net­
work to handle the eurrcnt. The actua l output
leve l varies from 0 to 9 volts, dependi ng on
current loads.

Typically. a Digicom modem uses two
1-2.2k res isto rs in series to act as a vo ltage
divider for line 3 (see F igure 5). This brings
the high vo ltage down to 3-4.5 vo lts, wh ich is
within TTL levels. To modify a Digicom
modem for an SX-64. simply remove the
resistor goi ng to ground. The voltage divider
network then becomes a single series resis­
tor, which you can keep intact if the inpu t line
is directly driv ing a trans istor . On the
N4 PLK modem. line 3 goes to a TTL level
input. so I replaced the series resistor with a
wire j umpe r, because the 6510 110 port lines
are rated to drive only a sing le TTL level
load.

M a king the Right Connect ions

When you' re ready to connect the modem
to the SX-64, follow the wiring diagram in
Figure 6. This gives the description of the
internal modem line, the equ ivalent C-64 cas­
sette po rt line number, and where the line
should connect inside the SX-64. I removed
the 6-position female edge connector (nor­
mally used with the C-64 cassette port) from
my modem, and ran jumper wires directly
fro m the modem to the SX-64 circuit boards.

I tried a variety of methods for tapping into
the SX-64 's circuit boards, including micro­
cl ips and DIP sockets. The best method ap­
pears to be solderi ng directly to the solder
side of the boards, using a low power ,
grounded solde r iron (sec Photo B). Work
slowly. go sparingly on the solder, keep some
desoldering braid ha ndy. and watch out for
solder bridges .

Take note of one important connection not
shown on the wi ring diagram. Pin 24 of UB3
also goes to pin 1 of the serial bus of the
SX-64. Fo r some reason, many C-64s mu st
have pin 1of the Serial Bus disconnected for
Digicom to work properly. Some hardware
interrupt conflicts appear to cause th is prob­
lem with certain serial bus devices (especially
older disk drives. and printe r inte rfaces). In
any case, if you run into th is problem. try
disconnecting the black j umper wire from
PI 1 to PI 3 on the I/O board. You can safely



remove it without affecting any se rial bus
operations.

Mounting the Modem a nd Tid)'ing Up

Before you co nnect the modem perm­
ane ntly, consider ho w you plan 10 mount
it. I kepi the modem complete ly internal
and mounted it o n the 1/0 board , using a
ci rcuit board standoff and insulator available
from Rad io Shack (see Photo C) . Wilh
the modem internally mounted and powered,
you have to find a way to run the four ex­
ternal lines to your transceiver (AUDIO IN,
MICOUT, PIT, and GROU ND) . Yoo may decide
to run a cable out of the cartridge expansion
port, on top of the machine, or use a thin
ribbon cable and run it between the side
panels.

" While C-64 users
have been having

a ball with Diglcom,
Commodore 5X-64
owners have been

left out in the cold . . .
until now!"

no-hole, On-Glass;
m bile antenna that

ins ails in 15-minutes.

• capacitive coupling establishes highly
tuned circuit through glass with no
measurable signal loss.

• No ground p lane : Full halfwavedesign­
performance equal to practical 518 wave
installations.

• DUo-SOND - mountIng ro-nrm. fast,
waterproof bonding. Removable without
damaging car or antenna.

• No holes: Yehicle damage; fast, easy
routing.

Models for 2 meter, 220 MHz and UHF
amateur bands.

._....-.

amembel 01 The Allen Group Inc.
30500 Bn.lCe Industrial Par1<way
Cleveland, OH 44139-3996
2161349-8400, Tele){: 4332133. Fall: 2161349-8407

C1helping the lNDrld communicateJJ
'

CIRC LE 6 ON READER SERVICE CARD

Allmu\ll OSt A"'.lrds lltw".lry- Eadl iuS! $19 95 pIvs $2 SO
s/IIl!pll'lg & nand~rlQ

SpecIfy I) oxec 21 WAl 31 WAS WAC 41SWl(I.Ird Album
Extra:xl Page Pacts Jusl S1295 ($2 50 S&Hj
EndOst cneck or I'IlOIle)' order (Cal Res ,.,., 6 5"10 laI I
VISA or 1II 1"~nl_ (ForeI9n ercers triple S&H)

Credit Card Orders Call Today Toll Free

Nationwide1-800-882-7388
(9AM 106PM PST) Made ~

Allow 4 10 6 weeks Delrmy ll'l USA ~-=~"
< UCIlllXU I.~Coo '.'........ Cat;Ior_ ;;;;

CIRCLE 1sa 0fIt II'EAOER URVICf: CAAO

Throw oullfle shoe bo"~s Get YOU' OSls organl1ed w'lh lhe
new Az,muth Awards OSllltw"ary Tilt per/eel wilY 10 dlSpliy
ee cards lor \'OUr p.-estlQtOOS ullards - Ior easy vor....ng
E.lctl p;ad<led Y1nyl.llbum comes complete WIlli :xlhe.lvy duty
crr-;lal·deaf. s1op'ln pocketed vmyl tli9es le.ldl IIokIs 6
cards)
Now .lvillable 101 me mosT prest,glOUs lW.lrds ll'l amaleur
r.llllQ order aNand llr\Ialllle you. ca'l)S lor each aW.lld
• DX Century Club · Worked AI Zones ' Worked All SUiles &
Con llllel'1l5 ' &.l generJl OSl Album tor any purpose'
lllOkS oreal ll'l YOU' shack' Need more p;lQoeS' Ollie! elll.l
p;age$ l20 pack)
SallSIKllQl! Gualil/l!eed' II I'ICII completely Gelogllted retuen
your purchlse ll'l10 dlys 101 .l1Tl(lfley-back lelun(l Z
Call or Send FDr Your Azim ulh~

OSL Award Library Today! ~ ==
SEHO TO' AzJmulI'I A....~, Dep:_ An
11&4SW 0Iymj:IC 81_, Suile 1100,LM~CA~
1-21~J3.1 332 101 inIrormabDn

_~ jU'>\ ~

j $,,\9\1
c. fie'
c-~ \.io1al'i •• '

-~ - $24_95)
a "alue S\R'" Rela< EE BONU ~- __'"

PLUS F" oela'\;1 -1I-7.Em
\s ee THE NEWl1U " " QSL LIBRARY

New Handsome Cuslom Albums To Collecl, Prolecl & Organize Your Hanl·Eamed
OS/. canis .••Plus Special Albums lor OXCC, WAS/WAC, & WAZ Radio Awards

fREE IONUS WlT1t TWO OR MORt AllUMS!
Get Tilt New Az,mulll Awards.Basr TriICI"ng
Sotlware 100 lhe IB"M'C 1$24 95 valuel
Free' h cluswe newprogram helps you
stay on too01 contill:1S try band. cards
sent 1IId.~ and much, mud'I
rrlOIe 10 InO/lllor your radlQ aW.lrll progress

I wanted a cleaner approach , however,
without having to drill any holes in cither the
SX-64 's case or its back panel, so rdecided to
use the exte rnal se rial bus connector. (I didn't
choose the exte rnal VIDEO port because I like
to run a larger mo nitor on my SX-64 when
I'm not operat ing portablc .) By disconnect ­
ing the internal header connector from the
110 boa rd and hoo king the first four pos itions
of it to the pin connector o n my modem , J
have a clean output port for my Digicom
modem . The 6-pi n DI N serial bus connector
on the back panel now mates d irectly with a
shielded cable running to my transceiver.

Kudos

Special thanks to Mike Hooper KF6FU and
Dan West K6DFM for their detailed infer­
marion about Digicom and confirmation that
it could run on an SX-64 , to Jeff WA6FWI
for the details on internal modem connec­
lions, to Craig Rader N4SCY for help on
modifying the Digicom modem for the SX­
64 , and to Robert "Ouie " Osband N4SCY
for all the encou ragement and moral support ,
as well as extensive test ing of the completed
system. m

T~d Dnult' KA9ELV has JH~" a Iwm for 10 yean,
and t's~cia/l)-' t'"jo)-'s paclUI a"d 10m FM. Tt'd;s
tilt' Assodatt' Editor of Compute r Shopper
maRa::;"t'. Orllt'r i"'rrt'su ;"cfudr pholORraph)-'
and computt'r Ramt's. You carl rrach Ted at: 6170
Quito AI-e. , CoN-.a FL 32927.
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Number9 on your Feedback card

Digital Dreams
We have not yet begun to packet!

by Bdale Garbee N3EUA

D Xers: Imagine a new operating mode
that would let you work that last country

for DXCC a little more easily, and with fan­
tastic audio quality! What about a nationwide
database to help you spot that elus ive new
country, in real time? Or a database with QSL
information at your fingertips?

ATVers: Imagine a national network of
amateur High Defi nition TV (HDTV)- with
image resolutions at least twice that of your
broadcast TV images- with nearly perfect
image transmission between any two places
of your choice.

Repeater trustees: Imagin e a nat ionwide
repeater linki ng system, with audio quali ty as
good or better than what your local users arc
already accustomed to? How abou t if the
snazziest repeater controller you've eve r
seen was included for free?

Members of public service or emergency
communications groups: Imagine how the
people you serve would feci about being able
to excha nge 1000 times as mu ch traffic
th roughout your state as is presently done,
and with less effort .

Computerni ks: Imag ine having enough
space for all the neat applications you'd like
to try out. Would you be interested in load ing
programs fro m a remote file server located
ac ross town, across the state, or even in an­
other country ... and ru nning them just as if
they were on your very own hard disk, and
j ust as quickly?

Special interest folks : Ima gine shari ng
your irucresus) with others around the nation
in an ongoing bu lletin board forum just like
those used on ARPANET, Compuscrvc. and
other networks and onl ine services.

Packeteers: You probably th ink that you
already know what I'm leading up to. But,
even as a packeteer, you may not realize the
potential of digital communications, us ing
technologies already available, All of the
above "fantas ies" are just a few of the neat
th ings you could do if only you could move
enough bits per second through a real packet
network . The fact is , you can, and this article
explains how!

Mon Up Frequency

Look up ward for the answer. Two meters ,
where most 1200 baud operatio n is today , is
way 100 res trictive. There are several very
simple reasons for tha t: 2 meters has become
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very crowded , and, most important of all, it
docs not allow us the signal bandwidt hs need­
ed to run truly high-speed pac ket. (Recall that
the higher the data rate, the wide r the mini­
mum bandwidth mu st be .) The ham mi­
crowave bands, however, are still virtually
deserted, and there arc no signa l ba ndwidth
restrictions: You can have a s ignal many
megahertz wide there if you want to ! And yet
to run packet at the truly awesome rate of I
Megabaud - 700- Boo times the rate of the

"Whether your interest
is OX, rag-chewing,
mobile, repeaters,
or CW, a nationwide

network supporting a
variety ofapplications
can make ham radio

even more fun for yOU."

standard 1200 baud packet today-requires a
s ignal bandwidth that could eas ily fit into
many of the ham microwave bands,

For higher speed operation, these bands
actually work better than VHF or UHF be­
cause small , highly directional antennas can
allow ou r transmi tted power to go much more
where we want it to, wast ing less of it in the
wrong direct ion. Combined with the larger
widths of the amateur microwave bands, this
advantage allows efficient and affordable
high -speed radio links,

One of the lessons to be learned from the
recent loss of part of the 220 MHz band is that
the FCC may be increasingly concerned wit h
the level of use in various portions of the
amateur radi o spectrum. If there are bands
that we aren't using fully that commercial
interests wan t, we' ll have a hard time ratio­
nal izing to the FCC why we sho uld be
allowed to kee p spectrums we're not using .
The answer is simple. and without pa in .. .
find ways to better usc these bands!

You may regard the wo rld above a giga-

hertz with some fear and suspicion . In reality,
though, emerging micro wave surplus and
technology is quickly making it nearl y as easy
and cheap to build packet hard ware for 1.2
G Hz or 10 GHz as it is for 144 MHz. Several
projects are underw ay right now that are
opening the door to much higher speeds on
ba nds at VHF and above. There is a standard­
ized 9600 baud radio modem now available ­
a good "next step" for many packet users ,
Hams in diffe rent parts of the country arc
us ing 56 kilobaud modems with conventio nal
VHF/UH F transvcrters, with a good deal of
success, on bands as far down as 1.25 meters!
Prototypes arc bei ng de veloped for dedicated
" digital radios" for the 900 MHz and 1.2
GHz amateur bands that can provide 250
Kbps for a parts cost of under $200 pe r sys­
tem . Dayton this year gave us de mo nstratio ns
of dedi cated digital radios for the 10 GHz
band, using surplus rada r gun mod ules to
achieve between I and 10 Mbus/sec. for un­
der $100 per system! This sort of equipment,
whic h is here now , can be put to usc in
providing high speed user-to-user and inter­
regional digital communicat ions.

Building a Network

We need to be able to efficiently direct
packets from one user 10 another, with mi ni­
mum hassle . Up to now, the technology ama­
teu rs used for bui ldi ng packet networks con­
sisted mostly of TAPR TNC-2s and clones
ru nni ng replacement firmware to provide
network functionality, While this was an ade­
qu ate way to build 1200 baud networks, the
Z80 microprocessor used in the TNC forced
limitations in speed and software capacity
that prevented us from building high speed
networks, This is not surprising, since these
are Terminal Node Controllers. They were
never intended to be network pac ket switch­
es! To build a fast network we need to look
for higher performa nce solut ions.

Luckily . for about the price of a dual-port­
ed configurat ion (that is , two TNC-2s, and
two copies of some networking firm ware) we
will soon be able to buy a PS-186 packet
switch board fro m AEA thai is based on an
8OC 186 and which has 4 high-speed radio
ports . Or, we could use the the K3MC card
that will be available soon . This card is based
on a NEC V40 (software compat ible with the
Intel processors) and has two or more mcdi-
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Challenges Remain

Having faster and more capable packe t
switching hard warc , however , doesn' t solve
all of our problems, We ' ll need to wo rk to­
gcthcr to solve speci fic local propagation
problems for the hardware to work well . and
we will need to agree upon and coord inate
data rout ing at the " software" level so that
the packets go qui ckly and directly 10 their
destinations , These are . however, ve ry man­
ageable problems .

One of the most important difficult ies with
exist ing 1200-baud packet ne tworks is the
large number of single-pert network nodes ,
either s imple d igipeaters . or NET/ ROM or
ROSE nodes (two versions of a network sys­
tem), When the network must contend with
local users for access to thc RF cha nnel , the
efficiency of a network can easily drop to
ncar zero! The way around thi s? Install a
. ' bac kbone " cha nnel - a high data rate chan­
nel (e .g . 4800 or 9600 baud) that o nly the
nodes of a packet system use. to automatical­
ly route packets between each other. An end
user- one who connects into the network ­
would not hav e d irect access to the backbone .
T he high ly successful TexNel packet net­
work. for example uses 9600 baud backbone
channels . We ~IUST further pursue the in­
stallation of networking hardware with one o r
more cha nnels dedicated enti re ly 10 " back­
bone" funcnonahty . the communication be­
tween packet switches. Local users can then
use separate channe ls for access , at whatever
speeds and us ing whatever frequ encies and
mod ulat ion techn iques are appropriate in
eac h area.

A simple technique for making a dramatic
improvement in local packet throughput is 10

make one or more of'the local access channels
full duplex-that is , having two channels in
full-t ime operation so that the part icipating
packet stations can transmit and recei..-e
s imuhaneously. This is exact ly the same idea
as using a repeater for voice . Everyone can
hear everyone else, so the chance of two
people transmitting at the same time and
caus ing a collision goes way down, A nd it' s
no harder 10 bu ild a full duplex digital re­
peater than it is to build a vo ice repeater! Full
duplex access channels are already in use in
several packet networks around the country .

Son ware

Having faster modems and rad ios. howev­
er, isn't enough. Once we 've begun 10 build a
real network of high-performance packer
switches linked with fast microwave link s ,
we will be ready to start experime nti ng wit h a
wide array of new applicarions , The im­
portance of having a solid software founda ­
lion , using proven networking co ncepts 10
provide a consistent and simple inte rface for
writing new applicat ions. will become more
apparent.

Fortunately , we 're well on our way to

urn -to -high -speed ports . Eithe r of these
boards is capable of switching multiple high
speed channe ls. and ca n provide far more
memory addressing capacity than ZSQ-.based
TNCs.



developing the kind of software that can
exploit these data rates. There 's already a
host of net working systems which are being
improved by the day (the five most po pula r
systems are feat ured elsewhere in this issue).
Today, among other features, software pro­
vides electronic mail, remote log-in and key­
board-to-keyboard QSO functio nality, file
transfer (includ ing binary files), and the abili­
ty to obtain info rmat ion about users in other
areas. There ' s no l imit to the applications that
can be added.

Immense Potential

So, what's the bottom line? TNCsand 1200
ba ud modems and keyboard-to-keyboard
QSOs are not the sum and substance of
" packet rad io . " Recognize that what we've
do ne so far in the name of packet radio is but
the first small step towards what we are capa­
ble of doing. A real digital network won 't
take away from the present interest ing areas
of amateu r radio . . . it will add to them!
Whether your interest is OX, rag-chewing,

mobile, repeaters, or CW, a high data rate
nationwide packet network supporting a vari­
ety of applicatio ns can make ham radio even
more fun for you.

" . .. we should
recognize that what

we've done so far in the
name of packet radio is
but the first small step

toward what we are
capable of doing. "

As ment ioned above, very inexpensive
links on 900 MHz, 1.2 GHz, and 10 GHz,
with speeds fro m 250 kbps to 2 Mbps, have
been tested on real paths in Colorado and in

Silicon Valley . We will be see ing the firs t
offerings in a new round of packet digital
ha rdware with dramat ica lly higher perform­
ance than the TNCs of yesteryear. We will
actually have the tool s in ha nd to put a whole
new wave of applications on the air. But
while we' re busy implementing this next
wave of packet radio, let us not forget to
dream. The young but growing amateu r radio
digital network needs YOUR dreams and
help. We've only j ust begu n! FJJ

Bdale Oarbee N3EUA has long been involved in
digital networking, but finaiiy became a ham in
/985 .....hen he came across his first mc. This
began his intense affair with packer radio, .....hich
has led him to man» achievements, including be­
coming the system uuegrater for packet radio's
mOSI sophisticated and versatile networking pack­
age . TCP//P, and becoming the Vice-President of
the Tucson Amaleur Packel Radio ([A PR) group.
Bdalc currently wriles oscilloscope firmware for
He wten-Packard. Other interests include evoking
and reading sciencefiaton. You may contact him at
4390 Darr Circle , Colorado Springs. CO 80908.

Number 12 on your Feedback card

Let the TNC Work
While Your PC Sleeps
Give your older TNC personal mailbox capability­

with no hardware changes!
by David Bartholomew WB6WKB

M any packeteers are usi ng the older
TAPR TNC-2 units, or their clones,

manufactu red by AEA, MFJ , and others.
Unlike some of the newer models from
Kantro nics and Heath , these TNCs do not
pro vide an automated " pe rsonal mailbox"
feature 10 accept incoming messages .

However, there 's a procedure that does this
very well, and I've used it on the AEA PK­
80, the PK-232, and the MFJ~ 1270 TNCs. It
will likely work with other models. This pro­
cedure isn't in any TNC manuals I've seen.

Turn Your Packet Answering Machine On

First. turn off all the monitors with MON

OFF and MCON OFF. (On the PK-232, use MON
o and MeON 0.) Set up your CTEXT to say
whatever you want. I usually say somethi ng
like, "Dave's not in, please leave a message
he re or at WB6YMH-2 ... 73." Make sure
CMSG is ON. Also, if it's not already set on
your TNC , set DAYTIME, the n CONSTAMP ON
and DAYSTAMP ON, too. This will let you
know when people contacted you.
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Now type in DAY, press Ctrl-S, and type
ENTER. This "suspends" the T NC 's out­
put. Now disconnect the RS-232 cable fro m
your computer or terminal, and turn it off,
but leave the T NC and radio on. This allows
you to use your computer for other things
while your TNC acts like a packet answering
machine for you .

The T NCs I've tr ied have buffers of 3K or
more (depending on the softwa re version). In
most cases, this is adequate for several co n­
nects . On connecting, a person can leave a
short message for you, and when their STA

(status) light goes out, they can disconnect.
I disconnect the RS-232 from the computer

because sometimes the compute r will send a
pu lse out the interface dur ing power up. This
might tri gger a Ctrl-Q, and the conte nts
of your T NC would go straight into the bit
bucket.

Therefore. follow this procedure to check
your TNC when you come back: Power up
the computer and go into your terminal pro­
gram. Set up a "capture file" to di sk, orturn

your printe r on and enab le pnnnng. Now
recon nect your RS-232 cable, and press Ctrl­
Q . Everything should come spi ll ing out of the
TNC . (You may also have to press Ctrl-C
before it will sta rt.)

The firs t thing out is the date and time that
you suspended your T NC. (We did this oper­
ation so that, if nobody connected. all we got
was the date and time.) If you do not get this ,
you'll know that the buffe r was lost. This
could be du e to a glitch on the interface, as
mentioned, or a power surge.

If you don' t like plugging and unplugging
your RS-232 cable, buy a serial switchbox. I
have mine connected to switch between my
PK-232 and my phone modem. This saves
wear and tear on the co nnectors, and I don't
have to reach behind the eq uipment. FJJ

David WB6WKB has been a ham since /977 and
active in packet for several years. A software de­
signer. his other interests include hiking, stargaz­
ing, desert geology , and plants. His address is PO
Box 7883, Van Nuys CA 91409-7883.
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Put Your IC-22S on Packet
Dust it offand dedicate it to 2m packet!

by Michael S. Dooley KE4PC

The author f1UlJ he reached at 3801 E. 14th
#1401 . Plano TX 75074.

my channels as 145.01 MHz o n cha nnel one.
145 .02 MHz on channe l two . 145.03 o n
channelthree. and soon. Works great! FJJ

A re you tired of lying up your synthe­
sized radio on packet? If you have ac­

cess 10 an ICO M IC-22S, a fast and easy fix
will get it on this fasci nating mode .

With the help of the schematic, find the
Reference Oscillator/Divider. This is a 7.68
M Hz crystal. Replace that with a 5.12 MHz
crystal. This lets you rune the 22S in 10 kHz
steps.

The crystal is available through several ad ­
vertisers I've seen in computer magazines. as
well as from any of the crysta l manufactur­
e rs. I got mine from Inte rnational Crystal in
Oklahoma Ci ty . If you order from a manufac­
turer, include the load ing ca pacitance. Send
them a copy of the IC-22S schematic , and the
manufacturer will figu re OUI the loading for
you . (1 didn't know what the loading was. and
so asked for a 20 pF one. which works fine .)

Now just follow the Table to configure the
d iodes for rhe packet frequencies on which
you wan! [ 0 ope rate. That's it!

Drawback?

The only problem is that. with the new

Table of Diode Settings for the 1C-22S

Frequency 07 06 05 04 03 02

145.00 0 0 1 1 1 1
145.01 0 0 1 1 1 1
145.02 0 0 1 1 1 1
145.03 0 1 0 0 0 0
145.04 0 1 0 0 0 0
145.05 0 1 0 0 0 0
145.06 0 1 0 0 0 0
145.07 0 1 0 0 0 1
145.08 0 1 0 0 0 1
145.09 0 1 0 0 0 1
145. 10 0 1 0 0 0 1

(0 = diode I'IOt ins ta lled: 1 = diode insta lled)

crystal, the IC-22S works only from j ust be­
low 145 MHz to 146.94 MHz , and the offse t
funct ion gives only a definitely non-standa rd
± 400 kHz split . But , what the hec kl-e- this rig
was likely busy taking up space on a shelf,
whi le you were tying up a pe rfectly good
synthes ized split ope ration rig on packet. I set
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KAMBox
Packet and WEFAX for the lazy.

by Joe Davidson N4AQG
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and back panels. This
bloc k w ill su ppo rt
th e panel s so the y
won ' t bend wh en
punching or drilling.
Moving the block un­
der each location be­
fore dr illing reduces
the lip-burr formed by
the bit on the inside of
the hole.

I center-punched the
drill points and drilled
first with a liS" drill . I
used progressively
larger bits until the
opening was large
enough for the collar
of the switch or con­
nector to fit through .

To make the D8-9
connector openings, I
use d a di ffe ren t
method . First I drew
an outline around one

of the connectors at the desired location, then
drilled a 1/8" hole in the center of the marked
opening. Then I enlarged this hole in two or
three stages 10 IA" . Among the tools on my
workbench is a piece of magic called a " nib­
bler"-small shears that let you accurately
make your holes.

I chose the OJl.9 connectors for several
reasons-!hey have good shielding proper­
ties, and are becoming the connector of
choice for serial pons.

Label Pressing and
Lecquermg

The next step was 10 dig out the sheets of
dry transfer letters I bought from an electron­
ic supply house. I used these to label the
switch and connector posit ions. The package
of letters contained several preformed elec­
tronic terms. as well as an abundance of let­
ters for composing your own. If you can' t
find these letter sheets at an elect ric supply
house. office supply and art supply stores
carry dry transfer letters in several sizes . You
might want to experiment with them a littleon
a piece of white paper. Make sure there is a
hard surface under the paper. Rub over the
letters several times with a wooden stick. (A
pencil-shaped orangewood stick came with
my sbeets.) Then peel the backing away.

COl1tinu~dOf! paK~ 46
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Photo B. Back panel.

Photo A, Front panel.

."".

"If necessity is the
mother of invention,

then laziness is
its father."

This allows you to center punch and drill
holes without scratching the surface. You can
then pee lthe film off and label your box on a
e1ean, unscathed surface.

I measured and centered the hole locations
fo r the switches and jacks on both panels.
Then I cut a wooden block from a scrap
two-by-four 10 fi t snugly between the front

D.-illio~ the Connector and Switch Holes

As the parts list reflects. you can buy al­
most all the parts at your local Radio Shack
store.

I chose the cabinet because it would fit into
the shack in a minimum ofspace, and because
it had a clean . professional look. Plus, I want­
ed the shielding properties of a metal case .
This particular case has a nice addnion-cplas­
tic film on the outer surface of both halves.
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I recently bought a
Kantronics KAM

for the shack . I had
owned a Kantron ics
UTU and liked their
p roduc t , so whe n
the " pac ket - bug"
munched on my ham­
ming spi rit I went fo r
the KAM. With the
KAM I have been able
to keep all my favorite
modes, plus enter into
the new worlds o f
packet and WEFAX .

Most of my projects
around the shack are
driven by the desire to
reduce excess monon
or effort. This project
is no exception. If ne­
cessity is the mother of
invention , then laz i­
ness is its father . I
have a good share of the latter.

Attcranons for the Lazy

To copy WEFAX, I had to unplug the
UF audio from the HF pon and plug it into
the VHF port. Then I decided I 'd like to work
the local VHF RTTY repeater. Kant ronics
routes the RTTY AFSK through the HF port .
Hmmmmm. Icould swap the audio pons. but
what about the AFS K and PTT? Litt le
idea-gremlins began 10 scurry around the back
ofmy mind.

I' ve built several switch boxes in the past so
I knew that there was a way around this prob­
lem. Out came the paper and pencil. and the
drawing began. Figure I shows the result .

A s I drew. a few ideas bobbed to the sur­
face. I use the phone patch input on my FT­
767 GX to input the KAM HF pon transmit
audio. At a recent hamfest, I bought a used
Telex boom mike headset. Why not find a
way 10 use it? Thus, the four-pin mike con­
nector , the remote PTT jack, and the x M ITt

RF.C switch on the front panel.
This box allows me to switch the HF audio

alone to the KAM VHF port fo r WEFAX. It
will also reverse the HF and VHF audio,
AFSK and PIT to output RTTY on VHF.
With a flip of a switch I can use the Telex
headset on HF for contesting, OXing, or just
plain old gabbing.
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Number 11 on your Feedb.ck u rd

One-Chip RS-232
for the C-64

Easy and inexpensive RS-232/TTL level interface.
by Mike Kabala KB0CDQ

,

An RS-232 mini-tester is plugged into the RS·232 pon for testing.

-.- ...... ''''' [:;> '.Theory or Operation

R?Th e M A X2 35 uses ........ _,..
t w o on-c h ip c h a r g e
pump voltage conveners ...... "".....~ to

<JK?to transform the + 5 V
power supply into + 10 ,~

__ m

V and -lOY. The + 10
V,"" - 10 V supplies '" <J ON< .. _ t:II

are then used by the
chip's five line drivers to <J t\oLo So< ...... IIlI

convert the TTL level in-
puts to + 10 V and - 10 '" <J t\oLo e.m... _ ..

V RS-232 signals. 1bc
receivers use the + 5 V '" <J Ito......_ tUl

supply to convert RS-
232 level signals back in-
to TTL level s ignals . The Figure J. MAX235 Ie inputs and outputs.

I was bitten by the computer bug long
befo re becoming involved with ham ra­

dio. Consequently , after I got my license , I
was determined to find ways 10combine these
two interests . Noticing that many hams used
Commodore 645 as packet terminals, log­
gers. Morse code tutors , and several other
things. J decided 10 put mine to good use and
connect it to some of my other equipment. I
wa nted to use the computer 's seria l po rt since
that would al low me 10connect it to modems.
printers . packet T NCs , and anything else
wirh an RS-232 serial port.

But What Is RS-232?

RS -232 is a sta nda rd for connecti ng digital
devices together so they can communicate
with each other. II was adopted by the Elec­
lronics Industries Association (EIA) 10 make
it easier 10 connect devices made by diffe rent
manufacturers . The standa rd defines 25 sig­
nals that can be used to establish a protocol
between the devices connected. Most equip­
ment uses only a few of these s ignals. The
IBM PC-AT , for e xample, uses nine, wh ich
are attached to a nine-pin connecto r instead of
the traditio nal 25-pin connector.

When Commodo re introduced the C-64
home compute r, the compa ny included the
same nine signal lincs on the computer's seri­
al port . As many owners already know, how­
ever , hooking up the C-M 10 another device
with an RS·232 port is more involved than
simply connecting a cable between the two .
While the Commodore 's s ignals agree with
those defined in the EIA standard, the electri­
cal properties of those signals do not . Com­
modore ' s s ignals are TTL level s ignals ,
which means tha t a s ignal of 0 V to +0.8 V
represents a log ic zero, and a s ignal o f + 2.4
V to +5 V represents a logic one. The RS­
232 standard. on the othe r ha nd , represents a
zero with a signal of + 3 V to + 25 V and a
one with a signa l of - 3 V to - 25 V.

To make matters worse , the only DC
voltages present on the Commodore 64' s user
port connector (the one containing the TTL
level signals ) a re ground and +5 v.The chip
normally used to convert TTL level outputs
to RS-232 level outputs is the MCI 488, but
thi s chip needs both positive and negative
power supply voltages to work properly .

What I set out to do. the n. was to find a way
10 convert all of the Commodore's signals
from TTL level to levels tha t agree w ith the
EIA standard. Fu rthermore, I wanted 10 do
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this usi ng as few components as poss ible .
After asking around a bit , I heard that a com­
pany called Maxim Integrated Products made
some chips that operate off of a single + 5 V
supply . In fact, one of the m , the MAX232, is
used in Heath' s Pocket Packet TNC.

Wh ile most ofthese chips require external
capacitors, the MAX235 docs 001 . Further­
more, the MAX 235 has drivers for five oct­
puts and receivers for five inputs. S ince the
Commodore 64 has three outputs and five
inputs at its serial port. I realized that I
could bu ild the entire inte rface with only
one chip!

..a232 MI.. ' _T l: aTI:R

10
All

ATS ..)
CTS-

DSF
om

cc

circu it shown in F igure I simply connects
inputs 10 line receivers, outputs to line driv­
ers , and +5 V and ground to the chip's power
supply pins.

The MAX2 35 chip also contains an enable
pin and a shutdown pin . The enable line is
active low (a TTL zero signal enables the
chip), so it has been connected to ground ,
permanently enabling the outputs of the line
drivers. A TTL one level signal on the shut­
down pin causes the chip to go into a low­
power mode whe n not in use to save power in
battery-powered applications. Since this is of
no conee rn in thi s project , shutdown has bee n



between the pins of the 0825 connector, and
between pins of the chip socket . There should
be a sho rt between pins one and A , pins 12
and N , and pins L and M of the card-edge
connector. There should also be a short be­
tween pins 21 and 22 of the chip socket. No
other shorts should exist between any two
pi ns o f the same connector.

When you have re moved al l solder br idges ,
insert the MAX235 into the socket, taking
care to observe the proper orientation. Make
sure that a ll pins a re in the socket and that
no pins arc bent under the chip. Next. insert
the card-edge connector into the user port of
your Commodore 64 with the chip facing up .
Plug an RS-232 mini-teste r (available a t Ra­
dio Shack) into the 0 825 connector if you
have o ne .

Novice Enhancement opens up a
whole new way for novices to com­
municate.To make the most of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best performance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance
doesn't speak for itself.

Nowthat
you canspeak,
talktoLarsen.

CHlCU 23 ON RUDER SlItVICE CARD

~rsen Antennas
The Amateur's Professionar

see your favorite amateur dealer or write for a free amateur catalog.
INUSA: Larsen Electronics. Inc., 1161t H,E. 50th Ave.. p.o , Box 1799. \'ar'lc::ouve1. WA 98668. 20&-57302722.
INCA1W)A: canadian Larsen Elettronics. Ud., 149 Wesl6IIt Aveolle . vancouver. Be . V5Y110 604-872-8517.

Figure 2. Interface component layout.
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disabled by conrccung it to ground.

Construct ion

Th is project is a snap to bu ild , especia lly if
you heed the following tips.

After etching the board . use the four crop
marks on the corners as a guide for trimming
it . I used a razor saw to trim mine . While the
width isn 't that c rit ical, the front and rear
edges of the board could interfere with the
connecto rs if no t properly tr immed . Take
care. though. when trimming the edge closest
to the OB25 connector; the traces come \'ery
close to this edge .

If your male OB25 connector has mounting
holes . by all means usc the m. If. like me. you
are constantly joining things and then taking
them apart , this connector and the card -edge
connec to r suffe rs a In! of wear and lear. Even
if the installation ls permanent , normal use
can still st ra in the connectors . O ver time ,
mechanical st ress applied di rectly to the sol ­
de r connections will cause them to separa te.

The pan of the board o n which the card­
edge connecto r is a ttached has been designed
for maximum flex ibility in choosi ng a con­
nector . II must , of course. contain two rows
of 12 contacts of O. 156-inch centers , but the
so lder side of the connecto r can be eithe r the
right-angle type or one with st ra ight contacts.
T he right-angle type is better, s ince you can
holt them di rectly to the hoard . add ing to its
du rahility. For thi s . I prov ided two se ts of
hole patterns. one for O.150-inch spacing be­
tween rows and the other for O.200-inch spac­
ing . Use the set that matches you r connector
and ignore the extra row of holes . If possible.
dri ll mou nting holes for bolting the connector
to the board.

If your connector has straight solder tails ,
place the board between rows of contacts and
so lder the s ide touching the copper into place .
You wi ll have to dri ll holes and a ttach
jumpers 10 reach the other row of contacts.
Only three of these arc needed-I , 2 , and
12- since the other pads have no leads a t­
tached to them.

I reco m mend usi ng a socket fo r th e
MAX235 chip. W ith it, it's easier to check
for solder bridges befo re inserting the chip.
Be sure tha t the chip is o rie nted correctly, so
as not to damage it wh en apply ing power .

The two jumpers are o pt ional. They con­
nect pin one (protective ground) of the 0 825
connec tor to pin seve n (s ignal ground ). Occa­
sionally, these need to be t ied together.
(Again , I have ncver known this to be the
case, but it might occur in the future .) Solder
a wire between the two terminals of IP2 . The
terminals of IPI are on . IO-inch centers so
that a removable j umper plug can be inserted.
Solder two jumper pins to these holes .

Testin~ a nd Usin~ the Device
Once you have soldered all components

into place , attach a jumper plug at IP I . If you
arc using a socket , leave the chip out for now .
Check for a solder bridge across the power
supply by connecting an ohmmeter between
pins one and two of the card-edge connecto r.
In a s imilar manner. check for bridges be­
tween [he pins of the card-edge connector,
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Summar)'

I have built three ofthcsc interfaces so
far . The first one was installed inside a
Commodore 64 and brought out to an
IBM PC-AT style DB9 connector at­
tached to the side of the computer. I have
used it. at various limes. 10 attach the
computer to a packet TNC , to an IBM
PC, and even to an Apple Lascrwnter
printer running at 9600 baud . (Yes. the
plural of baud is baud!) The second one
is be ing used by a friend 10 co nnect his
Commodore 128 computer to his laser
primer. I keep the third one o n hand for
use with my Commodore MC. I have
had no problems with any of these inter­
faces. and they are very easy 10 build . so
warm up that so ldering iron !

Aboul Parts

There' s just one hitch : I have checked
several sources and have not yet found
a nyone interest ed in provid ing the
MAX235 chip in single unit quannues.
It is possible to get ten o r more. howev­
er. Assuming at least ten people will
want to build this project. I will make the
chips avai lable for $25 each. I will also
supply pre -etched circuit boards for S10
each and complete kits for $50. Send a
check or money orde r in U.S. funds to
Mike Kabala KBOCDQ. /44 W. Spring
Strut. Eldridge. /A 52748 . III

o

$10.00
S .50
$ .01
$ 1.00

Cost

$25.00
S 1.00
$ 4.00
$ 3.50

o

,SO
3.95
5 ,75

'00' 00

Parts List

ClA'CU 111 Ott IlfAO£R SERVICE CAIIO

THE R.F_ CONNECTION
213 North Frederick Ave. #11

Gaithersburg , MD 20877

(301 ) 840-5477
PRICES DO NOT INCLUDE SHIPPING

PAICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADO 4%

UPS C.O.D. ADD 53.00 PER ORDEA

SubscriptionProblem?
call toiliree

1-800-274-6754

Description

MAX235 R$-232 driver/ receiver
$ockellor ut
Male DB25 with righi-angie header
cero-eoce connector
12-position duat·readout
on 156 mil centers
Printed circuit board (etched)
Removabte jumper
Wire jumper
Solder aJ'ld mounting hardware

THE AF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"
Part No. Ducrlptlon Price
Pl·259/t1SA U~F Ma'o! Pr>enoI IC. USA made $ _70
83·1Sl'·105O F'l·259 f>henoloc , Amphenol ,69
63-822 F'l-259 Te/lon. Ampheool 1.75
pt·259!ST U~FMa'o! Sliver Te/lon. USA I SO
UG-175 Reoocer fOtRG· 58 ,20
UG·176 Reoocer tOtRG·59&MINI8 20

U(;.21D1U NMale R(;'8, 213.214,Qelta 325
UG-21BIU NMaleR(;.8.213.2 14,K lnls 5 00
99131P1N NMa'o! Pin tOt 9913. 9086. 8214

tits UG·21D1U &. U(;.2 1BJU N'I
U(;.210199 13 NMa~tOt RG-6 with 99I3P,n
UG-218/9913 NMale lor RG-8 w,m 99I3 P,n
U(;.146.o.J1J NMale10 50-239, TeIIoo USA
1JG.83BIU NFemaletoPl·259. TellonUSA

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

o

MAXIMUM total cost (assuming NO Junk-box parts): $45.01

P.rt

JPl
JP2

Ul
(Ul )
Jl
J2

CIACLE 277 0fiI fI£4O(R SlRVIC( CARD

Official 1934
SHORT WAVE
RADIO MANUAL

I

~-Jf\') 1
~ )-''rf~f

~

Apply power 10 the Commodore
64 and observe the mini-tester . The
TO , RTS . and DTR ind icators
should be lit. All others should be
off. If you do not have a mini -tester,
place the ground lead of a DC '1011­
meter on pin seven of the 0825 and
check for a voltage ofabout + IOVal
pins IWO. fou r. and 20.

Now , tum off the Commodore 64.
attach the mini-tester to the device
you wish 10 connect to the computer .
and apply power to the device. If the
RD indicator lights and m. RTS.
and DTR remain off. you can proba­
bly connect the Commodore 10 the

... J device with a straight RS-232 cable.
. IfRD remains off andTD comcs on.

Simple. h igh- Figu re 3. PCboa~dfoildiawamforthdntnfaa. N01a lot of you will need a null-modem. RD is
performance old - pan stuffing hut'. on pin three of the 0825 connector.
time shortwave radios!

All of the secrets are There are many types of null-
here: the circuit diagrams. modems in common use , so consult
parts layout. coil s pectflcauon s. con - the manual for the device to be con-
struction details. operation hints . a nd nected to determine which type you
m u ch more!

This Is a compilation of s hortwave need . If there is more than one dia-
construction articles from -Shon wcoe gram. use the o ne shown for an IBM
Craft -ma~azlnes published In the20's & PC .
30·s. Ir s wall -to-wall "how-to."

In clu ded are circuit diagrams. photo - Now tum off both the computer
graphs. and design secrets of all short- and the device and connect them via
wave receivers being manufactured In their serial pons . Tum on the device
1934 including some of the most fa - and the computer. as indicated in the
mous: SW-3. tfie SW-5 1hr1ll Box", the dev ice manual, and auempt to send
deForest KR-I . the Hamm urland
"Cornet Pro". and many more. and receive data between the two ma-

Also Included Is a new chapter show- chines. (If you are attaching a print -

Ing how you can use transistors to re- I -=====================~~ er , try se nd ing data only .) You
place hard-to-find vacuum tubes. You1l should be able to get your new pon
even see the ci rcuit that wa s lashed
toget her on a table top one n ight using working without too much trouble by
jun k box parts . a h ai r curler a nd aluga- following the instructions in the manual .
tor clips. Attach ed to a n an­
tenna s trung across the base­
men t ceiling and a 9 volt bat­
tery. eignats started p oppin g
In like crazy. In a cou p le of
min utes an u rgent message
from a ship's captain off Se­
attle over 150 0 miles away
was h eard askIng for a naviga ­
tor to h elp h im through shallow water!

These s mall regen era tive receivers
are extremely simple, but d o they ever
perform! This Is a must book for the
experimenter , the s u rvtvalrst who Is
concerned about basic commu n ication.
shortwave llsteners. ham ra di o opera­
tors who collect old receivers, a nd jus t
about anyone in teres ted In old-ume
radio.

Great book! Fun to read! One of t he
best old -time radio books to tum up In
years. Heavtly Illus trated! Order a copy
todayl 8 1/ 2 x II paperback 260 pages
only S IS.70 postpaid!

!'Und;; ii.1iicatTonSl
: Box 12-WG6, Bradley IL 60915 :o send a ropy of Short Wave Radio
I Manual Enclosed Is S IS.70 . I

Chk. Me. Visa. Send a free cata- I
I log of other books.

I N~ I
I I
I ""~ I
• Cltv 51; Zip I1.io iiIoI

36 73 Amateur Radio . October. 1989



Ee
USE

Mast...eard YOUR
'. CREDIT

CARD
Hand-heJds Regular SAtE
IC·2A z-meters 289.00 259'~

IC·2AT 2mITTP 319.00 219"
IC·02AT/High Power 409.00349'1
IC-04AT 440 HT ...... 449.00389"
lC·u2AT 2m ($peei9Q 329.00 279' \

FREE Extra Saneryl . ..
BP· Z3 600ma/8.4V. NO CHARGE

willi purcllase of IC-u 2AT

HOURS. Mon.thru Fri.9·5:30;Sat. 9·3
WATS lines are lor Quotes & Ordering only,
use Regularline lor other Info& Service dept.

IC·u4AT 440 (CIoHHl) 369.00 199' \
IC-2SA 2m HT 419.00 369' \
IC-2SAT 2m HTITIP 439.00 389' \
IC-3SAT 220 HTITIP 449.00 399' \
IC-4SAT 440 HT/TIP 44900 J9911

New' lC-2GAT 2m HT/TIP 429.00 319'\
IC.2SA lC-4GAT 440MHz. TIP 449 00 J9991

2 HT
Sp,ei" ..

m lC-32AT 2m/440 HT 629.00 549"
IC·12AT lw L2GHl FMHTITIP ($"mI) 473.0034 9' \
IC-12GAT 1w l.2GHz HT/ ball/cgr/ TTP 529.00 469'1
Aircraft b.md handheld, Regular SALE
A-2 5W PEP synth. aircraft HT 525.00 479'1
A·20 Synth. aircraft HTw/ VOR.. 625.00 569' \
A<:<:{>s, ories for all except micros Regular
Bp·1 425mah/ 13.2VNicad Pak . use BC·35 7900
BP-8 BOOmah/B.4V Nicad Pak . use BC-35 ... 79.00
BC·J5 Drop in desk charger lOr all batteries 79.00
BC-16U Wall charger for BP7ISPS 21.25
LC-ll Vin yl case for Dlx using SP·3 20.50
LC·14 Vin yl case for Dlx using Sp·7/S 20.50
LC·02AT Leather case fo r Dlx mode ls w/ SP·7/ 8 5450
Accessories for IC and IC-O w ries Regular
Bp·2 425mah17.2V Nicad Pak . use 8C35 49.00
BP-J Extra Std. 250 mah/8.4V Nicad Pak 39.50
BP-4 Alkal ine battery case 16 00
BP-5 425mah/lO.8V Nicad Pak . use BC35 65.00
CP·l Cig. ligh ter plug/cord for 8P3 01 Oi L .. 13.65
Cp·IO Battery separation cable w/ cl ip 22.50
DC·1 DC opera tion pa k for standard models 2450
MB·160 Mobile mig. bkt for all HTs 25.99
LC·2AT Leather case fo r standard models 5450
HM ·9 Spea ker microphone 47.00
HS·10 Boom microphone/ headsel.. 24 50

HS·IOSA VOX unit for HS-10 & Deluxe only 24.50
HS-lOSB PH umt for HS·lO 24.50

f or other HT Accessori es not listed please CALL
Receiver5 Regular SALE
R·7lA 100kHz to 30MHl receiver $999.00 8690\

RC-ll Infrared remote controller 70.99
fl·J2A 500 Hz CWfi lte!. ... . .. . .. . .. . 69.00
fl ·63A 250 Hz CWfilter (lstIF)..... 59.00
fl·44A SSB filter (2nd IF} 178.00 159"
EX-251 FMuml.... ... ........... ... .. . 49.00
[X·J IO Vo ice synthesizer. ............ 5900
CR·64 High stability oscillator xtal 79.00
Sp·J External spea ker 65.00
CK·1D (EX-299) 12V DC option 12.99
MB-12 Mobile moun!............ ... .. . 25.99

R-100Q 25MHz·2GHz rcvr ($,edtf) 1199.00 999'1
RC-1 2 Infrared remote controller 70.99
EX·JIO Voice syn thesizer ............ . 59.00
TV·R10DO ATV unil... .. ............... 139.00 129' \
AH·1DOO Radiating antenna..... . .. .. 99.00

R-900D 100KHz·2GHz all·mode rcvr ... 545900 4699
Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!
AES@*O",32r.."i.AmafeuIR,di,

UX-19A 10m lOwband unit. 299.00 269'1
UX -29A 2m 25w band unit... 299.00 26911

UX -29H 2m 45w band unit 349.00 3191\
UX-39A 220MHz 25Wband un it 349.00 299' \
UX-59A 6m lOwunit 349.00 319"
UX -1 29A 1.2GHz lOWband unit 54900 499'\

lC·901 Fiber Optic 2m/440 rcvr 1l99.00 1069
IC-1200A lOw 1.2GHz fMmobile 699.00 599'\
IC-2500A 44011200MHz FM mobile 999.00 869"
IC-3210A 25w 2m/440 FMITTP 739.00 649"
IC-2400A 45w2m/35w 440 FMITTP 899.00 189~1

AH·32 2m/440 Dual Band antenna.... 39.00
AHB-J2 Trunk-lip mount 35.00
larsen PO-K Roof moun!............. 23.00
larsen PO-TLM Irunk.hp mcunt.... 24.70
larsen PO-MM Magnetic moun!..... 24.70

RP-1 510 25w2m re peater 1849.00 1649
RP-2210 220MHz 25w rptr (S~"J 1649.00 1399
RP-l2l0 1.2GHz I0w99 ch FM 'plr 1529.00 1349

Due to the sue of the ICOMprod uct line. some accessory
Items afe not listed. If you have a question. please call. All
prices shown are subject to change without not ice.

*Large Stocks* Fast Service* Top Trades

«< AES'
VH F/ UHF base multi-mode, Regular SALE
IC-215A 25w2m FM/SSB/CWw/ ps 129900 1099
IC-215H lOOw2m FM/SSB/CW 139900 1199
IC·J15A 25w 220 FMlSSB (ClMUlIlj 1399.00 199' 1
IC·415A 25w 440 FM/SSB/CWw/ps 1399.00 1199
lC·475H 75w 440 FMlSSB/CW 1599.00 1369
IC·575A 25w 6/l0m XC VIIps {Speci"J 1399.00 1129
IC·515H 100w 6/l0m xcvr 1699.00 1499
VHf/UHF/1.2 CHI M ob iles Regular SALE
IC-41A 25w 440 FMJnP rmc (Cf~1UlIlj 549.00 369'\

PS·45 Compact8A power supply.. .. 145.00 134l\
UT·1 6/EX·388 Vo ice synthesizer... ; 34.99
SP·IO Slim-line external speaker... . 35.99

IC-28A 25w 2m FM, TTP mic (SpUiiQ 469.00 379' \
IC·28H 45w2m FM, TTP mic 499.00 4399\
IC·J8A 25w 220 FM, TTP mic 489.00 349"
IC·48A 25w440·450 FM, TTP me 509.00 449"

HM·14 Extra TTP microphone 59.00
UT-28 Digital code squelch 39.50
UT-29 Tone squelch decoder 4600
HM-16 Speaker/microphone 34.00

IC-228A 25w2m FMITIP rmc ($pUiiQ 509.00 429'\
IC-228H 45w2m FMlTTP scan nne 539.00 4191\
IC·448A 25w 440 FM/TTP mrc 509.00 4491\

UT·40 Pocket beep function 45.00
IC-90DA Transceiver control ler 63900 569'\

*CI_ Speeiql . . .
le-900A Transceiver controller with UX-29H
2m125Wand UX-39A 220125Wband units.

Package Price. $94995

IC·75IA 9·band xcvr/.l·30 MHz rc vr 1699.00 1469
PS-35 Internal power supply 219.00 199'\
Fl·63A 250 Hz CW filler (1st IF) .. . .. 59.00
Fl·52A 500 Hz CWfilter (2 nd IF). ... 115.00 109' \
Fl·53A 250 Hz CWfiller (2 nd IF) 115.00 109U

Fl·33 AMfilte r 49.00
Fl·10 2.8 kHz wide SSBfilter 59.00
RC -ID External frequency contro ller 49.00

IC-135 HF nansceber/Sw rcvr/mc 1149.00 999'1
PS·55 External power supply 219.00 199' \
AT-ISO Auto. antenna tuner (S,w,Q 445.00 369f'l
FL-32A 500 Hz CWfi lter 69.00
[x·243 Electronic keyer unit 64.50
unoTone encoder 18.50

IC-125 Ultra compact HF xcvrl SW rcvr 94900 829'\
Other Accessooes Regular SALE
IC·2KL HF solid state amp w/ps 1999.00 1699
IC·4KL HF IKWout sIs amp w/ ps... .. 6995.00 5999
Ex.621 HF auto. ant. selector (Sp~i9Q 315.00 269'\
PS-1 5 20Aexternal po wer supply 175.00 159' \
PS-30 Systems pis w/ cord, g-pn plug 34900 319'1
MB Mobile mount, 1351151AI16IA... . 25.99
SP-3 Externa l speake r 65.00
SP-] Sma ll external speaker 5199
CR·64 High stab. ref. xtat tor 15IA.. ... 19.00
PP.I Speaker/patch 119.00 164'1
SM ·6 Desk microphone 47.95
SM ·8 Desk mic · two cables. Scan ... ... 89.00
SM·IO Compressor/graph EO, 8 pin mic 149.00 139'\
AT·IOO lDOWBband auto. ant. tu ner 445.00 389'1
AT-SOO ':fJfJ# s-teno auto. ant, tuner 589.00 519'1
AH-2 8·band tu ner w/ mount & whi p 758.00 689'1
AH-2A Antenna tuner s~stem. only 559.00 499'1
GC-5 World clock(Spwlf) 91.95 69f'l
Accessories for IC-165, 781, 125- CALL lor Prices

HF Equipment Regular SALE
IC·165 Xc v r/ p s/ k e ~ er / a uto tuner 3149.00 2699

------- - ----- - --- - - -



Number 13 on your Feedback card

Packet Radio in Japan
Bits of information on packet in the land of the Rising Sun.

by David Cowhig WAILBP

I n the June 1989 issue of CQ Ham Radio
(lapan) , M r. Inoue JR I VMX poi nts out

that about 50 Japanese hams . mostly in the
Tokyo area . now usc the 9600 baud FAX
modem chips made by Rockwell (the R96M D
or R96FAX) or by Yamaha (the YM791O) to
operate 9600 baud packet . These chips have
become widely available with the prolifera­
tion ofG3 9600 baud FAX machines. JA8UY
and JA6FTL successfully demonstrated G3
ham radio facsimile at 9600 baud on 21 M Hz
sse and 29 MHz FM. J IIFGX and JA I VAS
have developed an Ethernet controller and
microwave equipment for full duplex com­
mu nications at 10 megabi ts per second at 10
GHz, based on conventional wired LAN (lo­
cal area network) technology . Important soft­
ware upgrades have been made to several
types ofTCP/IP rad io computer netwo rk sys­
tems for rapid and efficient dist ribution of
news along networks such as the JKl RJQ .
J K I LOT T e ra ko y a . and NOS T CPIIP
systems.

A Little Geography

Japan, a country about the size of Califor­
nia, has 1.6 million hams (ham operator li­
censes last a lifetime in Japan) and about
7oo .CXlO station licenses (station licenses are
renewed every five years) concentrated most­
ly along the seacoast on either side of the
mountain ra nges in the interior o f the coun­
try . As in California. the population density
along the coast rebour au m ill ion people live
within 100 mi les of Tokyo) and the advan­
tages of high repeater sites in the mountai ns
contribute to the popularity of the VHF and
UHF bands. Few digipeaters and FM re­
peaters use the very crowded 144- 146 M Hz
band, but there are hundreds of repeaters and
digipeaters on both the 430 M Hz and 1200
MHz bands .

Ca n' t T ake Just One n yte

For the English language, we need repre­
sent only 26 leite rs of the alphabet in upper­
and lower-case , the numbers zero thro ugh
nine , and assorted symbols-all of which fits
comfonably in 256 combinations. This lets us
use only eight-bi t bytes to represent a char­
acter.

Not so fo r the Japanese . who commonly
usc 2000 kanji characters and two sets o f a 51
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character phonetic syllabary . Japanese word
processors and packet controllers (TNCs) use
two bytes to represent each of 6000 charac­
ters according to the JIS (lapan Industria l
Standard] code, Shi ft-JlS uses two eight-bit
digital blocks to create a 16-b it expression for
a single kanji character.

FAX in Japan

Talking and sending writte n messages is
fun, but how do you send a circuit d iagram . a
map. or a drawing to your fellow hams?
Well . facsimi le and packet image commun i­
cations have become popul ar in Japan . Many
Japanese hams exchange drawings and maps

"Shift JIS-uses
two eight-bit digital
signals to create a
16-bit expression
for a single kanji

character. "

by adapting the very popular G2 (minifax)
telephone FAX machines for radio use. As
the speed of these FAX machines increases,
many Japanese hams buy inexpensive used
FAX equipment. Some hams operate 4800
baud facsi mile mach ines which can send and
rece ive a FAX graphic in less th an o ne
minute. Keizo Fuku nishi JA 8UY demon­
strated a simple interface ci rcuit for 9600
baud telephone FAX machines 10 put them on
HF SSB and FM at 9600 baud , and a tuning
circui t for rece iving 9600 baud FAX signals.
Transmission speed of these G3 FAX ma­
chines can be stepped down as low as 2400
baud if necessary.

Japanese hams are exchanging vivid, high
resolution color graph ics by packet radio
using the Nort h Ame rican Presentat ion
Level Protocol Syntax (NAPLPS). Akihisa
Kurash ima JM I VSP wrote an implementa­
tion of the Telidon NA PLPS videotex system
which runs on IBM PC s with CGA or black
and white mo nitors as we ll as on the NEC
PC-980 I and several o ther Japanese comput­
e rs. NAPLPS uses the geometr ic method 10

create drawings us ing graphics commands.
NAPLPS gra phics data files a re much

smaller than those of drawings made using
t he pho tog ra phic bit-by-bit method.
NA PLPS can switch new character sets in
and out of the 256 character set which can be
specified using one byte . Thus , NA PLPS can
use more than 256 charac ters in drawing pic­
tures using sup plementary characte r sets
which may be NAPLPS-slandard, or user-de­
fined . A packe tee r can use the operation
codes (op codes) of the Picture-Descript ion
set to perform ope rat ions such as drawing
lines . a rcs, rectangles , selecting wh ich color
to use , etc . The op codes and the character
sets make it possible to send a high resolutio n
graphics image using far less inform at ion
than would be required to send the same
image by a video system (slow-scan or fas t­
scan T V).

Japan's Packet Wish List

Today's packet dreams shape tomorrow's
packet fu ture . W hat are some Japanese pack­
et dreams? M r.lnoue JR IVMX :

" Packet rad io is the second great revolu­
tion in amateur radio (the first opened up the
shortwave bands ). Packet radio brings hams
together in a unique way. We need each othe r
to maintain and operate the packet networks
if packe t is to work. Thus, we have a strong
interest in improving the technical under­
standing of our fellow hams. The arrival of
9600 bps one-chip modems, and especially
the successful expe riments of Mr. Ueno
JI1 FGX with 10 megabit per second data
transmissions at 10 GHz, open up new possi­
bilities. Some of' thcsc are fas t-scan TV trans­
mission via packet radio and improved per­
fo rm ance for today's T CP /IP ne w s
dist ribut ion networks and their interfaces
with packet BSS . Packet databases and voice
data transmission are becoming more practi­
cal. Rapid advances in software. hardware
and network organization are making this a
vcry exciting time for ham radio. We are
reaching towards our goal of free and reliable
commu nications among all the ham s of planet
Eanh." DJ

Dave Cowhig WA1LBP is 73 Magazine 's
Japanese translato r. Contact him at 63 17 May
Boulevard, Alexand ria. VA 223 10.



I:J,ASTRON
I~ CORPORATION

9 Autry
Irvine. CA 9 27 18
(714) 458-7277

lNSIDE VIEW - RS·l 2A

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIG HQUALITY. RUGGED· REL IABLE.

SPECIAL FE ATURES PERFORMANCE SPECIFICATIONS
• SOLIDSTATE ElECTRCfO ICALlY REGULATED • I ~PUT VOLTAGE: 105- 125 VAC
• FOLD-BACKCURAENT LIMITINGProtects Power Supply • OUTPUT VOLTAGE: 13.8 vae ! 0,05 volts

from excessive current & continuous shortoo output (Internally Adjustable: 11-1 5 VOG)
• CROWBAR OVERVOLTAGE PROTECTIONon all Models • RIPPlE less than 5mv peak 10 peak (lull load &

uCI,IIlS·3l. RS·4A. IIS ·S... . low line)
• MAINTAIN REGULATION & lOW RI PPlf at low line illput • AlII ... il••I, wU. rzo VAC i. , . 1nllill

Voltage
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT RJSE
• TliREECONDUCTOR POWER CORD
• <JlE YEAR WARRANTY . MADE INU.S.A.

_ .
•

.!.~.' .-.::.....1

MODEL R$-50A MOOEL RS-5OM MODEL VS-5OM

RM SERIES 19" X 5'/, RACK MOUNT POWER SUPPLIES

C..li..... les· Siu llN/ ni"il.
MODEl 0." (A. ,I) (.10. '1) Hx Wx 0 WI. Ilh.j
RM-12A 9 12 5'1, x 19 X 8'/, 16
RM·35A 25 J5 5'1, x 19 x 12'h as
RM·50A 37 50 5 ~, x 19 x 12\1 50

• Separate Volt and Amp MeIers
RM-12M 9 12 5'4 x 19 x 8'1, 16

MODE L RM-35M
RM·35M 25 J5 5'10 x 19 x 12'" aa
AM-5<JM 37 50 5',. x 19 x 12'11 50

RS-A SERIES e..ti... 11 ICS· Sizl lllII l U I" i••
MODEL Oil, [A. , I) IA. , II HxW x D WI· llh·1
RS-3A 2.5 J 3x"",x5~ 4
.....A J 4 3'iox6"'lx9 5
RS-5A 4 5 3'.':1 x 6",. x 1"- 1
RS-1A 5 1 31,. x 6'11 x 9 9
RS-1B 5 1 4 x 7'h x 10lf. 10
R$- 10A 1.5 10 4 x7'hx 10~ 11
RS-12A 9 12 aw x ax a 13
RS· 12B 9 12 4 x 7'h. x 1 0 '~ 13
RS-20A 16 20 s x s x tns 18
RS-35A 25 J5 5 x 11 x 11 21

MODEL RS-7A RS-50A 37 50 extav x u "RS-M SERIES e..li..ln Its· SiZl lllII ) U i" II.
MODEL D.l, [-"' 1) fA.,11 H x Wx • Wt·llh.)

• Switchable YOII aod Amp meter
RS-12M 9 12 . 'ilx8x9 13

• Separate volt and Amp meters
RS-20M 16 20 s x s xte» 18
RS-35M 25 J5 5x11x l1 21
RS-50M 37 50 6x131" x 11 "

VS-M ANO VRM-M SERIES • Separate Volt and Amp Meiers . Oulput Voltage adjustable from 2-1 5 volts . Current limit adjustable Irom 1.5 amps
10 Full l oad

• • e..lil" n les · Sill (INI U i"I••
MODH Olt, (A.,sl ,A. , II HxW xO WI. Ilh .)

@13.8VOC @IOVDC @5VDC @13.8V
YS-12M 9 5 2 12 ee x e x s 13
VS-... 16 9 4 20 5x9x10V:l 20
VS-J5AO 25 15 1 J5 s x tt xu 29
VS-5<JM 37 22 10 50 s erav e n "

• Variable rack mount power StJpplies
VJ!M·35M 25 15 1 J5 5'1. x 19 x 12'1> aa

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

RS-S SERIES • Built in s peaker

t .. ti..... It S· Sizi (rill ) UI" il,
MO OH Del, IA.,sl A.,I Hx Wx O WI . [Ih .)
RS-1S 5 1 4 x 7'10 x 10'" 10
RS- IOS 1.5 10 • x 7", x 10"'" 12
RS-12S 9 12 4'1o x8 x 9 13
RS-20S 16 20 s x s x tew 18

"ICS- Intermittent Communicalion Service (so.. Outy Cycle 5mln. on 5 min. 011)
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Standardizing
the Radio/TNC Interface

Patch any rig to any TNC or data controller in just a few moments!
by Brian Lloyd WB6RQN

since they're readily available (Radio Shack
carries the m ) and they 're available w ith
shielded hoods. so it's easy to const ruct a
full y shielded cable assembly . Figure I
shows the standard interface connector I de ­
signed and the sig nals passing through it.

The TSC Cable

W ith the interface already designed , your
next step is to construct the T NC cable. since
it's the most straightforward . This cable will
have the app ropriate T NC connector on one
end-Di N-S for TNC-2 : OB-9 for TNC -I .
ORSI , or Kantronics; and so forth- and a
OB-9 "standard " connector on the other.
Figure 2 shows the schematics for several
popul ar TNCs.

Because TNCs are both sensitive to RF and
wonderful producers of EM I, be sure to use a
well shielded cable and use ferrite bead s to
head off the flow of RF . I put a s ingle large
bead over the whole cable to reduce or elimi­
nate RF from the outside of the shield .

Once the TNC cable is fini shed. you must
adj ust the TNC to produce the " standard"
transmit s ignal level. I chose 300 mVRMS
because it shou ld be more than sufficient to
drive any radio . Most T NCs inc lude a trim­
pot to set the transmit aud io level. Simply
adjust the pot to produce a 300 mVRMS sig­
nal into a 5000 load .

If you have a Kantro nics TNC . you ' ll have
to modify it slightly . using a "standard" mod
described in the Kam ronics documentation.
Kantronics uses a jumper to select one of
three transmit sig nal levels. Choose a resistor
value for one of the j umper positions that will
!;CI the output level to 300 mVRMS .

The Radio Cable

Now to co nstruct the cable thai hides the
differences between radios. This cable is a bit
more complicated. s ince it must map the stan­
da rd pinout 10 the pinout of the transce iver's
connecto r, attenuate the sta nda rd 300 mV
signal level to the level expected by the rad io.
and deal properly with the d ifferent PTT
schemes.

The biggest problem is attenuating the
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Figure 2. Schematics for patching the ' 'stan­
dard" interface connector to three popular
tscs.

Figure J. The author chose the DB-9 con­
necter as the " standard" interface connec­
tor, because of its ubiquity and good shield­
ing properties.
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T he Standard Interface

To do this. I first had to define my " sta n­
dard" interface . I chose a OB-9 connector,
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The Solution

Well . I got tired ofboth these situations and
came up with a solution: a standardized ca­
bling sche me that completely hides the differ­
ences betwee n my TNCsand radios . It makes
the radios think all the TNCs have the same
connector. pinout. and signal levels and , like­
wise , makes the TNCs th ink all the radios
have the same connector , pinout, and signal
levels.

If this situation actually existed , only one
type of interconnect cable would be required
between the TNCs and radios . In the real
world . the situation can be mim icked by hav­
ing two cables for each installation , one for
each radio and one for each TNC . The cables
then co nnect in the center using a sta ndard
connector.

I f you ' re like me , you want your packet
stat ion to pe rform well . To th at end ,

you've carefully constructed a cable that con­
nects your TNC to your radio . The cable has
the appropriate TNC connector on one end
and the appropriate radio connector on the
other . You 've also carefully adjusted your
TNC to produce the proper signal level to
modulate your rig to precisely 3 kHz devia­
tion . Tbe result is that everybody can copy
your packets.

Now you participate in a simulated emer­
gency test , arriving, setting up. and operat­
ing . Uh ob. the rig dies. and you have to make
do with a different one. Thirty minutes, sev­
eral clip leads, and much level-pot diddl ing
later, you 're back on the air--except no one is
sending you any more traffic . It ' s all go ing to
the voice operators, since the ir stuff was
working and yours wasn' t.

Or maybe , like me , you have five T NCs
and five radios . "Life can get a litt le complicat ­
ed unless you dedicate each TNC to a particu ­
lar radio . What if you want to experiment, or
j ust recover from a rad io or TNC failure?
You're out ofluck.
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signal level . Adjust the pot for 3 kHz devia­
tion o f the transmitter when the standard level
of 300 mV is applied 10 the cable. After
adjustment you can measure the trimpot and
replace it with two fixed resistors to make
you r cable more compact .

When you gel your setup working. swap
TNCs and rad ios with friends to make sure
everything is truly universal. From then on
you can rest assured that making changes in
your packet station wi ll be a " plug and play "
operation! DI
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Brian lloyd WB6RQN has pursued amateur
radio enthusiastically since age d ght . He re­
cently co-founded Sirius Systems, a network­
ing business in Petersburg , Virginia. You
may reach Brian at: 5 712 Stillwell Rd. ,
Rockville MD 20851.

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

A beautiful piece of furniture - your XYL will love ill

AlSO Av• •lilOle
FIOO' SPACe 51" W,del»' 30"'~

$199.50 S-F RADIO DESK
Deluxe- Ready to Assemble
De$igned with angled rear $hell lor your
view ing comlOr! and ease 01 operation.

FINISHES: Walnut or Teak Slain. sq
FIoor~ : 3r' Wiclolo by 30'" Deep

A<ld,t_I 1"' OITNItoon on Req.-l .

O>K~• .~ O'oe.... Ba"kA~'d
.nd MMt.,. ChI'lI'I A.cCef/1ed

F O.B C~, CIty . (I" cal" Add 6... 511ft lu )
. _OEALER INQUIRIES INVtTEO_.

$219.95 S-rAmo.t..,Rcwhohn'K.,
4384 KEYSTO NE AVENUE· CULVER CITY, CALIF. 110230 - PHONE (213) 837·4870
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GOES 1691 MHz RECEPTION

Figure 5. . . .and for the Ken wood TR-2500
HT.

for a typical radio , Figu re 4 shows the same
for an ICOM HT, and Figure 5 shows the
same for a Kenwood TR-2500 HT . Not ice
that each cable includes a trimpot 10 set the

Figure 3. Radio interface cable diagram/or
many types oftransceivers.

signal 10 the proper level so that. in the case of
a VHF or UHF NBFM radio. the high tone
gene rates 2.5 to 3.0 kHz o f deviation . I usual­
ly stan out using a rnrnpot 10 determine the
proper amou nt of attenuation, and then re­
place the trimpol with two resistors. As long
as you don 't change the deviation control in
the radio, the cable will always ensure proper
modulation .

, ~( PH

" Because TNCs are both
sensitive to RF and

wonderful producers of
EMI, be sure to use a

well shielded cable and
use ferrite beads to

head off the flow of RF. "

Most radios use the same technique for
keying the rig: They pull the PIT line to
ground. This means that all you need to do is
route the PIT line from the TNC to the radio's
PIT line.

Some radios , notably handhelds. have a
different P1T control scheme. ICOM uses
continuity to ground from the center pin on
the mike jac k to key the transminer. A Ken­
wood is keyed when the mike ring connector
is connected 10 ground (the audio-out or ex­
ternal-speaker ground ).

Figure 3 shows interface cable schemat ics
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137.5 MHz

CIRCLE 183 ON RUDD SERVICE CARD

CtRa.£ 304 ON RUDER S£~ CARD

Day Antenna
~~ Instal/46on
;;; system

$2'J.95­.~­1 ·801 ·373·8425
" Al'I"tel'l"l'I"Qs lVest
Sa< 'IOOIl:> ~ _ 1I,. """"",

BUCKMASTER PUBLISHING
MInerai. Virginia 23117

703: 894-5777 800; 282-5628

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gIves you
494,114 + Hams. via your computer
52995 per year - unlimiled use!

1691 -l Y (N)
GAIN: 20dB
BOOM: 6'
$91 .50

1691-lY (N)

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

PREAMP CONVERTER
MMg1691 MMk 1691-137.5

MMg 1691 MMk 1691 -13 7.5
GAIN: 13dB GAIN : JOdB TYPICAL
N.F.: 1.2dB N.F.: 6.BetB MAXIMUM
12VDC @40ma 12VDC @15Oma
$250.00 $330.00

Send 75~ (3 stamps) for detailed specs on all VHF & UHF products. Shi pping FOB Concord, MA
• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTlCf

51 SPECTRUM INTERNATIONAL INC. (508) 263.~14S
P.O. Box 10845. Concord. MA 01742. USA [ M~) l=ac
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GRAPES, Inc .
PO 80)( 871

Alpharella GA30239-0671
Price Class: $250, in kit form

•

GRAPES 56 Kb Modem
We 've come a long way from 1200 baud packet.

RF Board (RX Half)

rl~r
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~-r--{>--@--{- o"u
~: X FI,,", MC33S9 ~

" ~

~T 055K'"
Fllle'

RXl O

The receive portion of the WA4DSY modem

HOWwould you like to be able to send the
equivalent of a standard 5.25" IBM PC

floppy disk (360 Kbytes) by packet radio in less
than two minutes? How about transmitt ing
telephone-quali ty digital voice over the air?
Sound too gOOd or expensive to be true? Not
at all! It's being done right new, with equip­
ment and software avai lable to any interested
amateur.

The key is the 56 Kb/s modem designed by
Dale Heatherington WA4DSY and distributed
by the Georgia Rad io Amateur Packet Enthu­
siasts Society (GRAPES). Since its unveiling

MSK . Minimum Shit! Keying

,~ "_ .,'2_...,".... ,". " ,__
... . ,,1Ipa. _._~ .... 101 1 I. , '4 1<""

•
e-. pIIaO.....,.

/
_.......,. - -...

.)< -~""--,
-, ./

Figure 1. MSK, a form of Frequency Shift Key­
ing (FSK), uses the smallest possible mark!
space frequency shift for the data rare in use,
This keeps the signal bandwidth to a minimum.

MSK - Minimum Shift Keying
(w ....UST)

-"-
1 _ 0" •::;:.;: t. ~.

r/"\
'" ...- •

,
~ // --, .... -, .-I

Figure 2. The 56 Kb modem uses a modified
form ofMSK

at Dayton in 1987, th is modem has pro­
gressed through the experimental and beta
test stages and is now in routine production
and use.

Keying Scheme

The WA4DSY modem uses a modified form
of Minimum Shift Keying (MSK) (see Figures 1
and 2). MSK is just a special form of Frequen­
cy Shift Keying (FSK), well known to every HF
RTTYer. As the name implies, though, MSK
uses tne smauesr possible mark/space tre­

42 73 Amateur Radio • October, 1989

quency sh ift for the data rate in use, keeping
the signal bandwidth to a minimum.

In RTTY terms, the carrier " shift" in Hz is
equal to one-hal f 01 the data rate in bits per
second ; at 56,000 bits/sec, the mark/space
shift is28 kHz. In FM terms, the "deviation" of
the signal is plus and minus one-quarter of the
data rate, or ± 14 kHz at 56Kb/s. II you select a
different speed in the modem, the shi ft
changes automatically; the transmitted signal
is generated digitally in a state machine, so
you can' t get it wrong!

The WA4DSY Modem Kit

The kit inc ludes three PC boards: transmil
encoder, receive decoder, and RF board ,
plus all necessary board parts except the
channel crystals . Unlike virtually all other
amateur packet radio modems, the WA4DSY
modem is not an ace-en to a standard voice

Figure 3.
design.

transceiver. Instead , it operates with a VHF or
UHF transverter (transmit/receive converter)
such as those made by Microwave Modules or
sse Electronics. You must buy the transven­
er separately.

Transveners have the needed bandwidth 10
pass the high speed modem signal (75 kHz).
Also, they are typically cheaper than full-voice
transceivers because they lack an audio sec­
tion , synthesizer, and the other extras that
aren't necessary lor dedicated packet ope ra­
tion. The AF section 01 the WA40SY modern
operates near 28 MHz, so you can use it on
any band where you can use a transverter
designed for a 10 meter transceiver. (Because
of FCC bandwidth limits, howeve r, you may
only use this modem at full speed on frequen­
cies above 220 MHz in the US, See section
97.69 of the regs.)

The AF modulator produces approximately
1 mW (0 dBm), enough to drive the Microwave
Modules transverter . configured for low drive
level, to lull power. The AF demodulator is

sensitive enough to work well when led direct­
ly from a typical receive converte r. The
trensverter must be modil ied to decrease its
transmit/receive switching time, but this is a
simple operation involving the removal 01 a
single capacitor.

The WA4DSY modem design is highly mod­
ular, You can saw the RF board's receive and
transmit into halves and build completely in­
dependent receivers and transmitters il you
wish (e.g., lor dedicated , lull duplex links),
See Figures 3 and 4.

The digital side 01 the modem provides six
interface signals, three each 10( the transmit­
ter and the receiver. All signals are TIL levels;
if the host computer uses R5-232 signals you
must either moo ify il to produce TIL or insert
R5-232ITTL level converters.

As standard with commercial high speed
synchronous modems, the WA40SY modem

provides both transmu and re­
ceive bit cocks. Th is el iminates
the need for a baud rate generator
in the host computer interface. It
also means you can use older and
less expensive HOLC chips like
the Zilog SIO without having to
provide a "state machine" circuit
like that in the TAPA TNC-2 lor
recoveri ng clock from the receive
data stream.

In addition to the data and
clock input/output signals, the
WA40SY demodulator also
accepts a aequest-to-senc (ATS)
signal for keying the transmitter,

and it provides a Data Carrier Detect (OCO)
signal.

RF Board me Ha lf)

,
~

_>-~Xo.o

• ?
~

~ ..& c~~'

Figure 4, The transmit half of the WA4DSY
modem. Since the design is modular, you
can saw the RF board in half to set up a com­
pletely independent receiver and transmitter
section.



***Fac.lmll. "'chlne." PI--...***
FA.Il33ClO-T Pactet f .. m.<:t>ine "" In pIlone . . $ I .099,95
XE150-T Un,den eordle• • Phone "'~ " _ 599,1il5
XE550-T Unl(fe" Cordle Pl'lo... . 179,95
XE300-T Unl(fen Cord Pl>one, , 589.95

* * * EJ.'.nd.d S.nt/e. Con',.cl ***
" you lIUrCll..... scanner. Ce. radii. deleo;lor or cor.....
pI\On.'rorn .ny . Ior. In the US,orca...dII ...I"," t.... laal 30
dIIy.. J'OU can l)lII UP 10 I"r.. yea.. at . 'IendeCI .....-ce
OOI"lltKllrom Warranteell. n..• ...,;ce e.I_plan begonI
alT.r t........nuflClu...... ",. rranly .-"Pir.... Wan.ntacn_
perlorm all neceIN'Y labor and ",~I nol~ l or reTurn
Ihoppno- E' '1. _ IlIfVU conlraC!' ... nolref...-bIe.nd
Al)(lIy only tOlhe<>nQOnaiPurellaH'.ATwoye....,_CCIf>­
tracton • moboIe orbpe EOI....- II $29,99.nd ,...._ years .
13999 For Il.ndl'leld EOInne... 2 y_fI .. $51il.• • nd 3
yea...1791Kl Forr""'rdeleo;lOf'l. 1...-O_.. . 1291Kl, for
C8 r. o.o-. 2 y.... il539,99.Forcordl_ p/lClneI. 3y.... II
$38,IKl,ar- yOU' ."ended 1f"'OIC. contract today

OTHER RADIOI AHD ACCESSORI••
8CS5XLT·T a.ere.' 10 channel EOIn ' $1 14 95
8C10XlT·T aUre4' 20 ell."ne! scan , , $159,95
8C1 15XLT·T Beere.' 18 ch.nnel ac.nner $ I 58,95
R2080-T R8l/."c, 60 channel scann.r , $1409 95
TS2·T F1SQ4nc, 75 ch. nnel sc. nne•. . . . . . . . . . . . . , 1261il ,95
UC102·T Reganc, Vl-if 2 C/'I. 1 Walt tranlCeN.r , .. $1 1'1,95
BP$S-T Ra".nc, HI .mp re". power .upply S179.95
BP20!-T N;.cadbatt. p.CklorBC200/ec lOOXLT $49.95
B8-T 12 ~ M N~C.d bl tt••ies (• ." oT ei~ht) , $17.95
FBE·T Frequency Oireclory for Ea. te,n U S , , $1 I ,1il5
FBW·T f,equency Directory for We. tem U,S,A, $14,95
FlF01 ·T G'ut Lake. Fr"Quene, Oireclory , $14,95
FlF02·T Ne", En91anll F.e'lu. nc, Oi.ectOry ,. , . 11I,95
FlF03·T MH:l AllantiC FrllQuency Directory , 5 I1,IilS
FlFDa·T Soulll"'1 F'&Quene, O"eclory ' ,•. $1 '1,95
FlFl»-T NW &. NorlhO/fn Plains F'&Quency Oir, 111,95
ASo.T Ai",lIne Sclnn", Oi.""'ory ,. .. . .......• , . . $I'1,IilS
SA" ·T SUN"'al RadIO F'&Queney Oirectory ,11I,95
TSG-T "JOP Sac.el" Reg i.try oj US GOVl F.eq. Sl4 95
TTC·T Tun. In on I_P"O'" caM $1'1.95
C8lt-T e.g ce l-i.ndbooOJAM/FM/F'eeblnd $1. 95
nc-T Jechl'>lQ..alor lnterceplingeor--_ .. $1'1.95
ARF·T R.~rOld tr__1OCJ' d"""'ory $' 4,95
EECT E'mbeaIY &. EIQiOnaOe Communoc:aloon 51'1.1il5
CIE·T Cover1lnlellogerlC8. "Jeel. EaveadrOPP'ftll $'. 95
..Ff-T M!d'weIf Federal Fr&Quency dlfeo;lory $1'I 95
AOO-T Magnet mount motMle scan nt. nna. . .. 135 95
,l,10-T 8aIe .1. loor. _1'1 .",en 135,95
Al 300-T 25 MHZ.- 1.3 GH: OilCOf'le . nt $10995
USA.....T Mag mount vtoIF .M . , 12' cable S31il 95
USAK·T " - _ mounl VHF . nt . / 17' callie $35,95
_ $4,OO ..._ ...for ...8CQI'_...dioeclallhe_t.....
_ $1 1,00 .nit:>Pono ""'" ..dio.nd $4,00 per .nl .......

SUY WITH CONFIDENCE
To ••, fit. ' ••r••' HI"'.,., from c., alany acanne<.
send or phone your order directly 10 our SC.nner
Di.t"butionCenter~ Michigan res~nts p1ease.dd 4"11
sale' II. or tupply you r tax '-D. number, Wrm en pur­
chaae Ofde" ere accepled trom apprOlled 90\1ernmenl
ag.ncies and mosl well rsted firmt al. 10'lb . urcll.rge
for net 10 billing. All sales are subie<:t 10 . v.ilability.
acceptance .nd verifiestion. All sales on acceuories
are fin. 1. PriCes. lerms and specifications are .ubject 10
change ",ithoul notice. All prices are in U.S. dollar., Out
of .tock items ",III be plscedon backorder aulom.tlca lly
uniesa eEl il inst ructed d ifferently. A $5,00 . ddit ional
handling fee will be charged lor all orders ", ith a
merch.ndise toter und er S50,OO. Shi pmanls are F.O,a
CEI ",. rehou. e in Ann Arbor. Michigsn. NO COO'S,
MOlt itema hted ha~e a manu l.eturet. ....".nty, Free
copies of ",arranl ie. on tnese prodUCIS are .~.II.ble

by ..."t,ng to CEI. Non-certified che<:k. requife ~"k

clear. nce. Not respansible for typog rep" ical error..
Man orders to: Communicatio n s Elect ron '

ics~ Boll 10 45, Ann Arbor, M ich igan 48 10 6
U.S.A . Add Sll .00perscannerlorU.P.S . ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico. H awa ii, A laska, or
APO/FPO delivery, s hip ping charges are Ihree
times continental U.S. rate s. II you have a
Discover, Visa, American Express o r M as te r
Card. you mevcen a nd p lacea c red it card ord er.
5"" surcharge for billing to Am e ricen Exp ress.
Order toll-t ree in the U.S. OiaI SOO-USA· SCAN.
In Canada, dial 800-221 -3475. FAX anytime.
d ia l 3 13-97 1-6000. Jf you are outside th e U.S.
or in M ic h ig an d iaI 31 3 ·973-8 88 8 . Order toda y.
Scanner D"tnbution ceeter" and eEl~ ar. t.ad~

mark' of Communications Electroniellne.
5al. dal•• 3/81a9 - 9/30/89 AD . 0 303B9-J
Copyright0 1889Comm unIcation. Elec:tfOf'1 lc:. Inc:.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
P O Bo. 1()45 0 Ann AIbor. MIChlg3n481 06-1()45 U 5.....
Fo r ord... cal l 313·913·8888 O' F AX 313-911 ·eooo

C1JtCLE 12 1 0fII READEA Sl:AVIC£ CAAO

BC760XLT
800 MHz.

mobil • .cann.,
SPECIAU

Bearcat" 145XL-T
Lis t price $ 189 .9 5 / C E price $94 .95/SPECIAL
fa-"nd. HI Ch."".' • IIo--",.,.r.I.e.nne'
Pr/or'~con'rol • Weath., a••r"h • AC/DC
Bands: 29-54. 136-' 74. 4015-5 12 "1 Hz
The Bearcllt 145Xl is a 16 channel programmable
eceeeer co~ering ten Ifequency bands. The un il leslures
a bullt·in delay funct ion th . t adds a three aecond delay
on all channels 10 prevent missed l ransmlssions. A
mobile version cslled the eCSeOXlT·T festuring pri­
ority, wea ther se.rch, channellockoul and mor e ia
available for 594.95. eEI'a package p'ice includes
mobile mounting bracket and mobile power cord.

President" HR251 O-T
List p rice $499.95/ C E price S239.95/SPECIAL
fO ••,.,. .obll. T,a".e."'" • DIIlIt.' tlFO
FilII Band Co".,all•• AII-.ode O".,allo"
"e"m Ilqllld "ry.t.' dl.pla, a Allto IIqllel"h
RIT. Pr.prOflr.mmed 10 KH• • Chan".I.
f requ_ cy eo.....SQ., "",0000 11/'/:. ro 2(1 8(199 11/'/:
The PresKient HR2510 Mobile 10 Meter Transceiver
made by Uniden. has everything you need lor
amateur radiocommuniealions. Up to 25 Watt PEP
USB/LSB and 25 Wall CW mode. Noise Blanker.
PA mode. Digit81 VFO. Buill-in S/RF/ MOD/SW R
meier. Channel SWitCh on the microphone, and
much more' The HR2510 lets you operate AM. FM.
USe. LSB orCW. Thedil;lit8lfysynthesizedfrequen­
cy control gives you ma.imum slability and you
may cnccse either pre-programmed 10 K H z. c han­
nel steps, or use tne buill- in VFO torsteps down to
100 Hz. There's also AIT (Rece ive r Incremental
Tuning) to give you perfectly tuned signals. W ith
receive scanning. you can SC8n50 channels in any
one 01 lour band segments to l ind out where the
action is. Order your HR 25 10 f rom CEI today.

NEW! President" HR2600-T
List price $599 ,9 5/ C E price $299 .95/SPECIAL
'0 .e'erIIob"e T,.n.oal"ar. H."",Fe.'lIre.
Delivery lor tllis newproduct is sCIl"du!" d lorJun", 1989,
The new President H R2600 Mobi le 10 Meter Trans­
ceive r is similar to l he Uniden HA25 10 bu t no w ha s
repeater offsets (100 KHz.) and CTCSS encode.

*** Unlden CD Radios ***
The Uniden line 0 1Cit i: enl Band Rld,o Iransceiveffl il
Ityled 10 complimenl olher mObile aud io eq"ipmenl.
Unide" CB rsdlOl are ao re lilble I " al lhey have a two
year limiled ...arranl)'. F,om the fealure packed PRO
810E 10 the 310E n.nd"eld. there i' nobette,Citi.tenl
Bafl(l ,adio on the market 1001)',
PA031DE-T Un_ 40 Ch Por1abIeIMotMle ca $83,95
PA0330E·T Un_ ao Ch. Remole mounl Ce $101.1il5
PA05QOo-T Uniden '10 C n 1ce Mobile $38.95
KARATE·T Un_ '10 e nnel _ . rad<) 553 1il5
GRANT-T Uniden 40 channel ssa c e mobile 5166.95
IIIlADlSON·T U,,_ ., Cha"ne1 sse c e boise ,. 52" 95
PC122·T Un_".so ella"".. SS8 C8 mobi , 511995
PAOll10XL·T Un_" '10 Cha c a Mot>oIe $38 ,95
f't!0520XL·T Un_n SO d\annel c e Mot>oIe. . ' $561il5
Pft0530XL·T U"_,, SO Chanr>el CB Mobile 579.1il5
PfIl()5.IlQE·T U"I(f ao e n 1C8 Mobole 191,95
P~E·T U"'d SOc""n ISSBCBM<Jt>;Ie 5137.95
PI'10110E·T U"id '10 cllan 1CB BaH $119 95
PR(l810E·T U"iden SO Cllan 1SSB CB BaH 517'1.1il5

***Un/den Aad., Detectors***
Buy the finesl U" iden radar detectors from CEl loday.
TALKER·T U"jden I.lkino "dar detector ,. . . . . .. 5181.95
R01·T Uniden \'iso. lTIOIJnl .ade. detector 599 ,95
RDe-T unjden -Pn aool'1" .ae radar detector. 5 I I 4,95
RI)9XL·T Unide" -mle.o" II: . "d.. detector . . . . , $181,95
RD:I !-T Uniden vi. or mounl radl' dotector. . . . .554,95
R05OO-T Uniden vi.o. mount "dar detecto•. . . " .. 571,95

Bearcat" 200XLT-T
usr price $509 ,95/CE price S254.95/SPECIAL
' ....nd, ZOO Ch.nn.1 ••00 IIH• • H.ndh.ld
".r"h • LImit e Hold. Priorlr, • Loc"out
freQu."cy Tan".: 29,54, r 18·1 74. 40e·512. eOe·95s MHz.
f~ cludn 823.9875-84(1.0 125 andU8te75·B940125 MHz
The Bearcal 200XL T selS a new standard fo r hand­
he ld scanners in performance and dependability.
This lull featured unil h8S 200 progra mmable
channels w ith 10 scanning banks and 12 band
coverage. If you wanl a very similar model ...nnoct
the 800 M Hz. band an-d 100 Channe ls. order the
9C 1OOXLT·T lor only $189.95. Includes anlenna.
carrying case w ith bell loop. ni-cad battery pack,
AC edacter and earphone. Order your scanner now.

Bearcat" 800XLT-T
List price S549.95/ C E price $ 2S9.9S/SPEC IAL
f ....nd. 4(J Clt."".1 a IIo--",.,.t.' .ea"n.,
Priority con"ol • "arell/h." a ACiDC
Bands: 29-54, I J8-J 74. 406-512, 806-912 MHz.
The Uniden 800XlTreceives4\) c" annels in 1...-0 banks.
Scans 15 Channela Der &eCOOd. Si: e 9'1. '" . 4 ....... 1 2"' .~

If you do not need Ih. 800 MH:. band. a .imilar model
called Ihe ac 210XLT·T ia ava,labie for 5178.95.

•

•

•

•

•

•

Get special savinllS On the scanners
lisred in rllis co upon This COlJpon musr
be IncllJ ded with YO"f prepaid order,
Credit cards. persona! checks and Quan­
tiry discounts are e~cluded lram Illls
oll"r, Oller vlliidonlyon prepaid orders
m.i/&ddireclly to Communications Elec­
tronics Inc.. p.a Bo~ 1045- Dept. UNlfJ.
Ann Arbor. Mich ig lm 48106-HU5 U.S.A,
COuWfI expirf/s September 30. 1989.
Coupon mey no rbe IJsed In cOflJ,.mcrion
...jfll fl fly other one' Iro m e El. Coupon
m'r be pho/ocopied Add $ 11.00 tor
shipp,"~ in /he con/inen t.' VSA
Re g .ncy TS2· T •••••• . • . $259 .95
Re g . n cy I N F!5-T ••• • ••••• . $ 7 9 .95
Re g .ncy R2060-T1 ...• •$11 4 .95
Regency UC102·T .• • • •. $ 109.9 5
Re g ency RH 606B-T.•• • • $419.95
Reg.ncy RH25 6 B-T• • • • •$29 4 .95
8 ••r<:.1 200XLT-T ••• • • •$249.95
8..r<: . l l 00XLT-T • ••• • • $ 184.95
a..r<:.I800XLT-T ••• • • •$249.95
Un lden H R2510-T • • • • _.$ 229 .9 5
Un lden PR05OOo-T1 •• . . . 132.95

*** * VA LUA S LE COUPON ****
Bearca~ 760XLT-T
Usl price S499.95/ C E price $244 .95/ S PEC IAL
f ....rK\ f OOChan"". C",,'.U••• • AC/DC
freQu.ncyrange:29·54. I 18-I 74. 4015·5 12. 15015·9515 "1Hz
h ciudn 8239875-849 0125 and 888,9815'894.0 125 MH:
The Be.rcat 760XLT has 100 programmable chan­
nels organized as li~e channel b anks lo r easy use,
and 12 bands 01 coveraae including the BOO M Hz.
band. The Bearcal760 XLT mounts neatly under
the daSh and connects directly to fuse b lock or
ballery. The unil also has an AC adaptor. f lip down
sland and lelescopic antenna lor desk top use. B­
5/16'" W x 1'\10'" H x 7..... D. M ode l BC 590XLT·T is
a similar version without Ihe 800 MHz. band fo r
only $1 94 ,95. Order your scanner from CEI today.

NEW! Regency" Products
IMO»T RSQ.IOCJ' 200 Cl\. ndl>eld EOIn..... . . , S2S4 95
!M02l>T RSQ. IOCJ' 100 cll. ndl>eld 1lCaIl/l8f ..• , $1 89 ,95
!M01e-T~C)' 10 c....""el l\IlndheklEOlnne< 1II 'I ,~
A1 000-T RSQ. IOCJ' 100 el'lann<tl mobil..c:an 52« 95
P2OC>T R"l/'8tH;y ., Cl'Iannel c e MObile $3895
P21l>T R"l/'8tH;y " ctl."nel c e MotMle ~. 1il5

P22O-T R"l/'8tH;y 40 ctl."nel c e MotMle 171il95
P3Ol>T R"l/'8tH;y 40 channel sse c e M~ 5137,1il5
P4OQoT ~tH;y" Cf'*'Inel sse ce BMe 5171~

PA1ClO-T R~y v"'" mount r..sar de!eo;Ior $S4,95
PR11 0-T R-oency'Paupor1" so: . radar deleclor $ I 1• .95
PAl 20-T R"98"CY 'mocro- .lZe radar deleo;lor, $ I " ,1il5
"PSI OOXL·TR~cr40CII. .".."anIC_ S13Q.95
MP5$1QXl ·TR898'!cr60 CII. " ..."anIC_ $I 59 95
MPllOOOXl·TR~cy60Ch. "nelranlC_ $209.95
MP2000Xl·T R898'!CY I\Ilndt>eld man'" I"'nl- $189.95

Regency'RH256B-T
List pr ice $799,95/ C E price S299 .9 5 /SPECIAL
f8 CMnnei • tl5 Wa" Tr...eelnr • Priority
The Regency RH256B is a&ixteen-channeIVH F land
mobile transceiver de&igned to COlIer any frequency
between 150 to 162 MHz. Since this radio is
synthesized. no expensive crystals are needed to
store up 10 16 f requencies w ith out battery backup.
All rad ios come with CTCSS lone and scanning
capabilities. A monitor and night/day swi tCh Is also
standard. This transcei~efeven has a priority tunc­
lion. The AH256 makesan ideal rad io for any police
or l ire department volunleer because 01 ilS low cosl
and high performance. A 60 Watt VHF 150-162
MHz. version called the RH 6068-T IS a~atlable

lor $429.95. A UHF 15 watl 16 channel version 01
Ihis r8d io called the RU156 B·T is also available
and coYe., 450-482 MHz. bUllhe cost is $454,95.

Uniden Corporation of America has pur­
chased the consumer products line of Re­
gencY Electronics Inc. for $1 2,000,000. To
celebrate this purchase. we're having our
largest scanner sale in history! Use the
coupon in this ad fo r big saving s. Hurry...offer
ends September 30. 1989.

***MONEY SA "'NO COUPON* **

uni err
$12,000,000
Scanner Sale
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tor across the supply and ground
pins on the underside of the socket.

Assembly

The GRAPES kit contains no chas­
sis; you have to find one and drill
you r own holes. I've been using the
10~ x 1 Z ~ x Z ~ Hammond aluminum
chassis. as I can arrange the boards
lor easy access to the adjustment
screws and test points. You can cer­
tainly use more compact (or more
attractive!) cabinets, if you preler.

The modem requires a source of
± 5 V DC , plu s wh at e ver the

transvertee requires (typically +12V
DC) . I used some small surplus
Japanese-made switching power
supplies sold by Radio Shack for
the bargain price of $5. This was
five years ago, and unfortunately
they are no longer available. Suit­
able AC power supplies are certain­
ly available, but if you prefer 1ZV DC
operation, you can use a linear reg­
ula to r to generat e +5V . Th e
modem's - 5V requirements are
minimal, so a simple charge pump
circu it will do just line .

~,,

Problems and Adaptations

When I obtained my modems a yea r ago at
Dayton, I also picked up a PCPA (PC Packet
Adaptor) card from DRSI (Digital Radio Sys­
tems, Inc). The PCPA is a plug-in adaptor card
for the IBM PC bus that contains a Zilog 8530

HDLC chip, a Bell 20Z modem, and
associated " glue" parts. Bypass­
ing the modem and RS-Z32 drivers
(a procedure described in the DRSI
manual), I was able to connect the
PCPA's 8530 chip directly to the
modem with a ribbon cable.

Then I wrote a special software
"driver" module for my TCP/IP
package that accesses the PCPA's
8530 chip directly, passing data at
the lull 56 Kb/s rate 01 the modem. II
works, but at a cost: because of the
high data rate, the computer has its
hands completely full whenever the
modem is active, transmitti ng or re­
ceiving . Everything else (keyboard

Up and Running

This modem challenges you to
figure out how to move data to and
from your computer fast enough!
The early experiments in Atlanta
with th is modem used modified

TNC-2s; the mods consisted of beefing up the
digital components (CPU, SID, memory),
elim inating the internal Bell20Z modem, and
installing a modified copy of the KISS TNC
EPROMs. The TNC was then con nected to an
IBM PC host computer running my TCP/IP
package .

This worked, but the serial link between the
TNC and host computer was still not fast
enough. The cost was unappealing. But if
you 're interested, the details are included with
the modem kit documentation.

Receive De<:oder
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Figure 7. In the clock recovery circuit, the au­
thor soldered a miniature 0.1 pF capacitor
across the supply and ground pins on the un­
derside of the socket.
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Figure 6. The receive decoder card adjustments are straightforward.
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Figure 5. With the parts placement diagrams, it's easy to assemble
the transmit encoder.
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Modem Setup

Alignment of the modem requires an oscillo­
scope, preferably a dual-trace model. The in­
structions are fairly clear, and tweaking the
transmit encoder card took only a few min­
utes , The RF card takes a utne more work. I
was fortunate to have the use of an IFR 1200S
Service Monitor to make the alignment of the
IF bandpass filter coi ls in the receiver a two­
minute job, but it 's not that much harder with
just the scope. I did notice something on the
IFR's spectrum ana lyzer while se tti ng the
power gain adjustment in the tranaverter:

If you crank the wick all the way up, the
signal sidebands come up noticeably. It's best
to sacrifice a few watt s to let the
transverter have some headroom.
The modem signal is a specially
modified form of MSK with some
deliberate amplitude modulation to
reduce the extra sidebands, so you
want to operate the transverter in its
linear reg ion. If you do this. the
spectrum is very clean .

Once the RF board was al igned ,
the receive decoder card adjust­
ments were very straig htforward
(see Figure 6). I did have one prob­
lem with false triggering in th e
NE555 IC in the clock recovery err- Figure 8. The 56 Kb modem system. The GRAPES kit includes three
cuil (see Figure 7); I fixed this by PC boards: transmit encoder, receive decoder, and RF board, plus
soldering a miniature 0 .1 IlF capaci- all necessary board parts except the channel crystals .
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Construction and Alignment

The kit provided by GRAPES in­
cludes complete documentation
and eu parts requi red to populate
the three main boards except for the
channel crystals (two are required:
one for the transmitter and one lor
the receiver). I lound the kit conve­
nient and easy to assemble. partie­
ularty after having bui lt two of the
early "bare bela board" versions 01
the modem when I had 10 scrounge
lor my own pans! Nothing was miss­
ing, and I had the boards together in
a weekend. The location of each
part was silk-screened into the RF
and receive decoder cards.

Although there was no silk screen
on the transmit encoder card (see
Figure 5). I had no problem putting
everything in its place using the
parts placement diagrams,

As mentioned earlier, the modem
can operate at speeds other than 56
Kb/s. Dale was careful to place all of
the speed-determ ining compo­
nents on plug-in DIP headers on the
transmit encoder and receive d&­
coder cards, so you don't have to
unsolder anything to c hange
speeds .

The bandwidth of the receive IF
filter on the RF board is fixed, how­
ever, so you'd have to do some sol­
dering and recalibrat ing there if
changing speeds. I don't know of too many
people, rowever. whO have operated these
boards at speeds below 56 Kb/s!
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Ru~cd, capable, easy to hook up.
The RC-96 Repeater Con troller - an
enlighten ing experience for your
repeater .

The availability 01high speed modems, in­
terface cards and host computers does not
guarantee maximum throughput; careful net­
work engineering is still necessary. Bul the
WA4DSY modem is a major contribution to
amateur packet radio, and il has the potential
to be as revolutiOnary as the original Vancou­
ver and TAPR TNCs. FII

Phil Karn KAgQ works for Bell communce­
tions Research (Be/Ieore) designing and
maintaining internal networks. He is one ofthe
founding fathers of amateur packet radio, as
he co-authored the AX.25 protocol specifICa­
tion. Phil is a memberof the Board of Oirectors
of the Tucson Amateur Packet Radio (TAPR)
group. and is very active in AM$AT. You may
contact Phi'at25-B Hillcrest Road, Warren NJ
07060.

advanced
computer
controls, inc.

Flashl The RC-96 Repeater Controller two year warranty now
includes lightning coverage.

The "96 is tough . A mree-termtnal Your users wtll be thunderstruck by
gas discharge tube across the phone the outstanding patch and auto-
line and transien t su pressors on dialer. with room (or 200 phone
each Inpu t and output Signal stop numbers. The talk ing S·meter mil
lightning from taking your system let them check thei r stgnal strength
dOlATI. The '96 is so well protected into the repeater. Remote base
that Its proven performance In the support for up to six bands allows
field allows us to offer two year linktng your repeater to others. Pius
warranty coverage which Includes support fOT pocket pagers and a
damage caused by lI~tnlngl bulletin board.

You'll hear thunderous applause Your tecnmcat crew wi ll light up
when you instal l a "96 controller on when they see the built-In keypad
your repeater. Remote programming and Indicators. And the ease of
m il let you easily make changes to hookup with shielded DIN cables.
your repeater from anywhere wtth- With pots and DIP switches easily
ou t a trip to the hill . Change codes. accessible at the rear of the unit.
autodtal numbers , 10 and tall
messages and more, wit h reliable
storage in E2pROM memory .

ace

quires five times the bandwidth of a standard
1200 baud packet signal, its data rate is 46.7
times faster. This makes it about 9.3 times
more spectrally efficient than the latter.

This wide bandwidth also limits us 10 220
MHz and up, both a blessing and a curse . It's a
blessing because 2 meters really isn 't the
proper place for serious packet operation be­
cause it's too crowded, at least in densely
populated areas like New York. It' s a curse
because propagat ion isn't as good on the
higher bands, and transverters are more ex­
pensive. Nonetheless, we'd better gel active
there in any event, since spectrum theft by
other services can strike at any time. II Docket
87·14 is upheld and we are unable to find 100
kHz of space above 222 MHz , my friends and J

are going to have to junk some perfectly good
transverters.

echOing, the time-of-day clock, etc .) momen­
tarily grinds to a halt!

This is not ideal, so work is underway to
develop a "smart" card with its own CPU to
handle the low-level tasks of talking to a high
cpeee modem, freeing the main CPU for other
·hings. MIke Ohepporus K3MC has buill a pro­
totype , and my next step is 10 program it . But
unn! then, we can use the DRSI PCPA and its
functional equ ivalent, the PacComm PC-l00.
(You can also use a board called the " Eagte
card ,"once sold surplus by the ncw-oetuoct
Eagle Computer company, if you can get one.)

Packet in the Fast Lane

It should not surprise you that it 's VERY
easy to get spoiled by 56 Kb packet! Once
you've had a taste, there's no going back.
Even my 9600 bls telephone modem seems
slow in comparison, and one wonders how
anyone could poSSibly tolerate 1200 bls!

But to be fa ir , 56 Kb is not without its
problems.

The first problem is probably fairly obvious:
There aren 't that many people around to talk
to yeti The situation here in Northem New
Jerseyon 220.55 MHz (the local 56 Kb/s chan­
nel) is much like 145.01 MHz was back in
1983. Our 56 Kb network presently consists of
KA90 , WB0MPO, KA90-2 (a digipeate r/ lP
switCh) and N2AER; we expect N4HY and
N7AKR on the air soon . High speed packet is
now at roughly the same stage that 1200 baud
packet was in the early 1960s, and with luck
it'll become as popular.

The keyup delay requ ired by the WA4DSY
modem isn' t as small as I would like. We're
currently running with transmit delays of
about 15 milliseconds. This may seem short
until you realize that in 15 ms at 56 Kbls, you
can send 100characters! Many packets aren 't
this big, even when you include full TCP, IP,
and AX.25 protocol headers.

The data carrier detect (squelCh) circuit in
the WA4DSY demodulator could probably be
improved. Although it works reasonably well
(better than the oeD circuits in most slow
speed packet modems) it can be tricky to ad­
just and the threshold sometimes varies due
to front end desensing. (Perhaps this is an
unfair criticism; I live aboutSOO feet away from
a 220 MHz FM repeater.)

High speed operation requires wide band­
widths. As mentioned, the WA4DSY modem
occupies about 75 kHz when running at 56
Kb/s: it is generally operated in a 100 kHz
channel. This is about five times the band­
width of an FM voice channel (20 kHz), so five
times as much noise enters the modem re­
ceiver's passband as compared to a regular
FM voice receiver .

Therefore, the 10 watts of 56 Kb/s AF com­
ing out 01 my transverter is like 2 watts of FM
voice RF-not much. Multipath is also a prob­
lem (100 kHz is hall as wide as a commercial
FM broadcast channel.) Beams and good
sites help, but sometimes there is no substi­
tute for a power amp.

An aside: The spectral etucrencv of a
modem isn 't measured by its bandwidth
alone, but by the ratio of the bandwidth to the
data rate . Although the WA4DSY modem re-

CIRCU 1 0" READ(R $(RVIC( CARO
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Figu re J. KAM Box schematic. An easy one-afternoon project.
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correct, I plugged up the cables and gently
powered up the devices.

The buu saw of packet ripped the two
meter speaker and te xt unraveled across the
computer screen. One quick fix , and I ran it
through the rest of the modes and found one
problem. A quick loo k and then moving one
wire to the other s ide of a switch fixed that
one . Even with my second and third rec heck.
I had missed that one.

h all worked pretty much as I had expected.
The head set worked nicely . With a foot
switch plugged into the remote P1T jack
I could work DX and log wi th two free
hands.

Using the KAl\I

Photo A shows the front pa nel. From left to
right :

HEADS£T JACK (P10)
NOfIMlREV (S1) Switches ATTY

between HF and VHF.
NORMM'Ef AX (S2) Switches the HF audio to

the VHF port of the KAM
10r WE FAX.

KAMlHS (83) Switches the HF receive
and transmit lrom the
KAM to the headset .

RECIX MIT (84) Switcbes PIT.

Photo 8 shows the connectors on the back
pa nel. From left to right:

REMOTE PIT (P1) FOf a remote switch, e.g.
loot switch.

VHf 08-9 (P2) (Female) connects the
KAM VHF port to the
switch box.

HF 06-9 (PJ) (Male) connects the KAM
HF port to the box.

VHFAUOIO

INIOUT (P 4) Alternative to using
the " Y" cables that come
with the KAM .

HFAUOIO IN.'OUT (P 5 ) As above, lor HF
VHF AFSK (P6) Transmit audio for VHF.
VHF PIT (P7) To VHF rig .
HF AFSK (PS) Transmit audio lor HF.
HFPIT (P9) To HF rig .

Almost Perfect

After using it for a few days, I decided that
o n my next box I should add another aud io
input in the back panel for my scanner . Other­
wise, I've got what I wa nted . It 's nice to
switch to W EFAX and tune up and watch the
scan and then later drop over onto the RITV
repeater and rag-chew for aw hile . And , of
course , the KAM excels in packet . All th is
with just the flip of a switch or two! These
alterat ions have made a very nice operating
interface just a little more friend ly . Ell

JOt! Davidson N4AQG has been a ham since
1976 . and is especially interested in 10m SSB
and FM DXing. JlH' currently works as a
technical advisor in avionics and tactical
radio f or the Depanmeni ofthe Army. Other
interests include computer hacking and
landscape painting with acrylics . You may
('ontact him at 1863 Mount Berry Drive ,
Douglasville , GA 30135.

shield of at least one end
of each wired connection
in the box. Remembe r to
fi rst make a good me­
chanica l connection with
the wire to the solder lug ,
then make a good solder
connection. Keepall leads
as short as possible , mak­
ing them nearly taut.

274-251

274-251
275-661

276-1537

27......

RadiO Shack '
270-272
274-002
274-001
27& 1538

Adding Attes."iOl"ies

The Telex headset had
a commercial plug on it.
I could find no markings
as to which pin was for
the earphones and which
was for the mike . Hang­
ing the earphones on my
head and using the ohm
position of my multime­

ter, I chec ked between the center wire and the
shield of each wire. I hea rd the crack le in the
phones . That identified the pho ne wire . The
other was obviously the mike . I wired a com­
mon four-prong mike plus to the cable to
match the fou r-prong jack on the switch box.

I took time out from the box to install the
D8-9 plugs on the KAM cables. I used the
d iagrams in the KAM instruction manual to
identify the wires. Shielded audio cables
from my junk box made the P1T and AFS K
cables fo r both HF and VHF. The FT-767GX
uses phone connectors for Patch input and
P1T input . For the two meter, I st ripped one
end of the cables and solde red them to a mike
connector.

C heckout

I went back over each wire. o ne at a time.
tracing it in comparison to the schematic . I
d idn ' t want PIT voltage go ing into a receive
aud io circuit or some other IC ea ter. chewing
up my rigs! Satisfied that it was close to
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v a- Mini Jacks (4)

118· Mini Jack (1)
3PDT Mini Toggle (2)

DB-9 Male (2)

PhOnOJackS(4)

Parts List
U'"
Cabinet
Headsel Jack
Headset Plug
VHF BoxConnect
HFCable Connect
VHFCable Connect
HF Box Connect
VHF &HF
AFSK&PTI
VHF& HF
Audio InIOut
Remole PTI
NORM/REV&
KAM/HS

OPDl MiniToggle (l ) NQRMIWEFAX 275-663
SPOT MiniToggle (l ) RECJX MIT 275-662
Mini Shielded Cable Wiring 278-752

Misc.: Solder tugs. audio cables, dry transfer lettering, clear acrylic
spray paint.

Part
Melal Boll:
4-Pin MikeJack
4-Pin Mike Plug
DB-9 Female (2)

"', . "T ,..f"'"
Z "'.. ( xCDl
3.... (PH>
4 . 1"11010 "Ol
, . IAIIO'O "0'
~ GOIO"'"O

slowly. If part of the letter remains on the
backing , lowe r it back to the surface care fully
and rub agai n. You quick ly get the ha ng of it ,
and they make a project lookvery professional .

With the lettering done. I sprayed both
surfaces with several coats of clear acrylic.
Always lest the spray fi rst . All the acry lic
sprays I have used so far haven ' t caused prob­
lems, but there are some sprays that make the
lettering d issolve and run . Spray several light
coats with plenty of drying timc in between .
You don't wa nt any runs on the fro nt panel!
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In~tallinlt the Ports and Switches

I le t the box sit for a night o r two , then
mounted the switches and connectors. Once
they were in place and carefully tightened
down it was time to heat up the old solde ring
Iron .

I used miniature coax for the wiring for
several reasons, most of the m having to do
with RFI (We already get enough noise in our
transmi t and receive signals .) Ground the



The Kansas City Tracker IS a hardware and software package that connects between your rotor contro ller and an IBM XT, AT, or
clone It co ntrols your anten na array, lell ing you r PC track any sate ll ite or orbital body. The Kansaa City Tracker hardware
consists 01 a ha ll -size interlace card that plugs into your PC, It can be con nected directly to a Yaesu/Kenpro 54ooA/ 5 6ooA rotor
controller It can be con nected to other rotor assemblies uSing ou r Rotor Interlace Option.

Th e Kansas City Tuner IS a co mpanion product that IS used in satellite work, It ca n pr OVide au tomat-e ocopter -shih compensauon
for d igit al satelhte work The Tuner is compatible Wit h most rigs ,ncludlng Yaesu . Kenw ood, and leom It controls your redro thru ItS
senat computer port (If prese nt) or through the radio's up/ down mic-cltck Interface

The Kans.. City Tracker and Tuner include custom senalinterfaces and do not use your computer 's val uable COM M ports. The
sof tware runs In your PC's "spare nrne." letting you ru n other programs at the same time.

The Kanaas City Tracker a nd Tuner progra ms are " Ter m inate-and-Stay -Reside nt" pr ograms that attach themsel ves to DO S and
disappear. You can run other DOS programs w h ile your anten na tracks its target and your radros are tuned under co mputer cont rol
Ttus u nique feature IS especiall y usefu l for digita l satell ite work; a commu nications prog ram li ke PRQCOMM can be run w hile the PC
alms your antennas and t unes your radios ,n Its spare time Status pop-up w lIldows allow the user to rev iew and change current and
Upcoming radio and antenna parameters Th e KC Trac ker .s compatible With 005 2000( higher and w ,1I run under OESO ·VIEW .

• Assembled & tested TAPR PSK modem wun case &
1 10v power supply. . . ... . $2 19

• Rotor Interface Opt ion (to connect to
ANY rotors) s 30

• KC Tuner Opuon s 79

Th e KaD_a City Tracker and Tuner packages Include the
PC interlace card. Interface connector. softw are drske tte. and
n-strucnons Each Kansas City unu cernes a one year w arranty

• KC Tracker package for the vaesu . Kenpro
54ooA /56ooA controller . ,.... . . .. .. . .. $189

• Inte rlace cable lor vaesu- Kenpro
54QOA 15600A $ 19

V isa and M asterCard accepted
Sh ipping and handhng $5. $20 lor International shipments
Pnces subject to change Without notice

L. L. Grace
Com mu nicat ion s Products

4 1 Acadia Dnve e Voo rhees, NJ OB04 3 • US A

For more mto Tel ephone 609 -7 51 -1 0 18
CompuServe 7 26 77 .1 107

$ 75• AMSAT QUtkTra k software

DX. Conteste. and Nete

SateUite and EME Work
The Kanaas City Tracker and Kans•• City Tuner are full y
rompauble Wit h AMSArs QUIKTRAK (32) and With Si ltcon
St.tnuons GRA FTRAK (2 0) These progra ms can be used to loa d
lt1O' Kansas City Tracker'. tables w ltl l more than 50 sa te ll ite
passes We also su pply asse mbreo & tested TAPR PSK mod ems
With r ases and 110v power supp l ies

Wld.lrlll OX or contests and nt><"C1lhre~hamls1 USt> " '" Kansa.
City Tracker IIl 'P up to WI"'~ yuur .1n\t'nn;1 10 \01 lor you The
Kan••• City Tracker IS comp,ll lhlt, Wltli a ll OX lugging
l " " !l I ,u " " A Sl ll 'n il t C <lUSI \ll l ;llm lng l lf( ~l f am IS Ind Ulled for
W"'~U\!l r1t'IS

Packet BBS
TI1\' Kansa. City Tracker comes complete With special control
programs that allow tbe packet BBS user or conner-co to perlorm
automated antenna aiming over an hour. a day Of a week Your
BBS or packet steuon can be programmed to aur omancanv soncrt
mal l Irom remote packet sites

Vision-Impaired Hama
Tbe- Kansa. City Tracker has a scecrer morse-code sende r
section mar w il l annou nce the rotor posuro n and Slat us auto­
meucauv or on request The speed and spacmq of tbe rode are
adjustable
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with the Test of the world?
The trailer system ca rries the bull of the

rad io gear (not includi ng the cellular phone ,
the 56-kilobaud spread-spectrum data link. a
Swintek full-duplex wireless intercom fo r se­
cu rity monitoring, and an embedded ICOM
1l2AT in the console for bike-to-bike chan.
The radio gear takes the form of a shock­
mou nted 19- eq uip ment rack access ible
through a fold-down rear door, along with a
collapsible antenna mast for the OSCA R-13
array and whips, a perma nent 70cm collinea r
for Microsat operation. and the usual bag of
dipoles and accessories .

The rack-mounted gear includes ICOM ' s
new 725 (modified for low-power d rain ). a
pair of Yaesu multimode transceivers for
both OSCAR and terrestrial VHF/U HF oper­
ation, a pair of ARR preamps. an AEA ATV
transce iver. an ante nna tuner and coax patch
panel . an MFJ/Benchcr keyer, a power-entry
module for AC tine interface to the bike 's 12
volt bus, a regenerative brakin g controller ,
yet another 68HC 11for trai ler data collection
and local control , and two of the bike 's three
main banerics . Maggie's bike . in case you' re
wondering, carries a Yaesu 290 and Ranger
3500 for 2 meter and to meter mult imode
operat ion.

But where does packet fit in all this?

Bicycle Datacomm

For the last three years I 've bee n running
bicycle-mobile packet via PacComm' s first­
generation TNC. the bike' s computer. and
the handlebar keyboard . This has been a fair­
ly low-level manual operation, with a few
tentative stabs at mai ntaining a mobile 8RS.
but no real autonomy in the datacomm and
message-passing realms .

The new system is different , and uses pack­
et in three ways.

•

I

and communications. On top of th is there 'll
be a significant new machine, still propri­
etary, that I' ll reveal in a later article. as well
as a dedicated 68HCli for data collection and
a few stand-alone intelligent dev ices for navi­
gation. speech, and so on.

All this pro vide s extensive real-ti me
processing horsepower and a very friendly
user interface-with a VGA backlit display.
a 640 x 200 LCD for the FORTH, a flip-down
hi-res screen, and the heads-up d isplay as
graphics options . But now that I ca n compute
as much as I want , how do I communicate

The comroller for the whole machine (one
level down from the human. that is) is an
eminently hackable CMOS 68000 running
FORTH. It's in charge of the local area net­
work that connects all other information sys­
tems and 68HC II rmcrocontrotlers . as well
as a giant " resource bus" based on Mitel
crosspoint switches and AMD programmable
gate arrays. Through this array pass all au­
dio . serial , power-control and status signals ,
making it extremely easy to establ ish connec­
tions between subsystems that I might not
originally intend to interface . Also in the con­
sole system are a pair of DOS environments
for AutoCAD. OrCAD. mapping , satellite
tracking , text ed iting , database management .

Steve Roberts N4RVE on the Winnihiko II. The new
recumbent, the Winnibiko Ill, will carry both the PacComm

Micropower-L TNCand the MFJ 1278multi-mode data
controller. Apon from "traditional' pocketing, Brian will

be a roving PBBS, and use a packet link to remotely
control ,he bike 's coounaer/rodio systemfrom a laptop.

" The controller
for the whole machine is
an eminently hackable
CMOS 68000 running

FORTH. "

A sneak preview of
the Winnebiko III.

by Steven K. Roberts N4RVE

I f you' ve bee n readi ng 73 for over a yea r.
you've already had a look at the Win­

nebiko H-e-the computerized, ham rad io­
equipped recumbent bicycle that I 've pedaled
16,000 miles around the United States. And if
you were a regular reader of my anicle se­
ries, you even might have wondered what
happened: I' ve received a few pieces of pack­
et mail asking if I' ve been run over by a truck.

Well , if l ' ve been struc k by any thin g at all ,
it 's the passion to create new machines . Mag­
gie KA8ZYW and I are currently in a year­
long Silicon Valley layover. building all-new
bike systems and preparing to hit the road for
many years of open-ended international trav­
el. The project has been escalated to a new
level , with the design specification now
calling for maximum independence from
support facil ities of any kind . Indeed. this has
become an all -out effort aimed at creating a
self-maintaining mobile information plat­
form , cons tantly in communication with
worldwide voice and data networks while
freely wandering the Earth's surface under
human and solar power.

Winnebiko III Arc buecture

Packet radio is a key component in the
system. but before a description of its imple­
mentation can make se nse, you need a quick
look at the whole mach ine . One d isclaimer:
This is an overv iew of work-in-progress. and
there may be a few discrepancies between
what is staled here and what actually rolls out
the door th is winter.

There are two major electronic areas in the
new machine . Up front in the streamlined
console are all computer and control systems,
and back in the solar-roofed trailer are the
rackmount ham shack and power manage­
ment hardware. Between the two sit the wet­
ware information system and bio-engine ,
coupled to the res t of the machine via a vari­
ety of interfaces that include a heads-up dis­
play , ultrasonic head-position se nsor for dis­
play co nt ro l, s pe e c h I/O . handleba r
keyboard , active Pelt ier-effect scalp-cooling
system. thumb mouse , and random cont rols.
Oh yes-and pedals .
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the States , with the data parsed and retrans­
mitted to other nodes as appropriate . It seems
likely that this will become a significant com­
ponent of my non-business E-mail traffic­
and provide a spi rited demo of Microsat tech­
nology: a guy wandering the world on a
bicycle easily tracked to within a few hundred
feet from somecnc's ham shack.

Fellow hams, we have some amazing tech­
nology in this subc ulture of ou rs !

The PR Com ponent

I'd like 10 make a qu ick comment on a
re lated issue . Recent discuss ion on both wi re­
line and packet nets has revealed the dis­
turbing fact that the new director of the FCC
is Sharree Marshall , an ex-employee of the
law firm that has represented UPS in its suc­
cessful bid for the 220-222 MHz portion o f
the amateur spectrum.

We hams have more of a problem than
ever. The days of taking spectrum space for
granted are quickly passing , as alluring new
technologies compete for consumer dollars .
The UPS crisis is just the first obvious loss;
there are a lot of people out there (and I know
some of them) who want-and will aggres­
sive ly fight for-our space. We have a few
advocates in high places, but nor enough. and
we can no longer assume that someone will
ta ke ca re o f the problem for us.

O ne contribution that every ham ca n make
is public relations. I'm doing some by inte­
grating ham radi o into a high-tech , upbeat
lifestyle and writing about it for non-ham
publ ications. Others can score PR points by
fix ing publ ic problems, gelling schoo l kids
exc ited, passing traffic to world trouble
spots, inventing nifty gizmology and making
it clear that it grew out of ham radio, publ ish­
ing calls igns with technical papers, and ge n­
erally doing anything possible to bring our
image into the current century .

Yes, it' s all image, j ust like any other kind
of marketing . It may ar times see m blatant
and artificial, but that's how the world works.

Here 's the test : Take an average person off
the street, ex pose him or her to a few minutes
of typi ca l repealer chatter and HF commen­
tary about weather and equipment, then pose
the question , " Which is the better use o f a 2
MHz piece o f the spectrum, improving the
speed and efficiency of you r UPS deliveries
or giving these guys more room to talk to each
other?" Unti l that average person springs to
our defense with the very arguments we've
been mak ing 10 each othe r for the last 50
years, we have a problem .

This articl e is ostensibly about bicycle­
mobile packe t, so with that timely litt le
diatribe about the future o f all th is equ ipment
I'm pedaling , I'll close . As the next few
months pass , you ' ll be hearing from me in
growing detail about the new syste ms, until
we ' re fi na lly on the road and o n the
air again ... where we belong .

73 de N4 RVE BI

Steven K. Roberts N4RVE. author of Com­
p'uting Across America and features in 73
Magazine, can be reached at 1306 Ridgeway
Aw".. New Albany IN 47150.

First, I carry both a PacComm Micro­
power-z and an MFJ 1278 fo r " trad itional"
packet rad io use . T he MFJ mult imode unit ,
modified with all SMOS components to
minimize power drain , is for browsing the
HF spectrum in searc h of interesting FAX ,
RTTY , and AMTOR contacts. The 35 mA
PacComm is for 2 meter packet and has a big
FET switc h on the modem disconnect to
accommodate a TAPR PSK demodulator for
the Microsats . In both cases , operation is via
the handlebar keyboard and any of the di splay
spaces when l'm mobile, or via a laptop when
I'm parked .

The difference between mobile and parked
operation has spawned the seco nd major
packet addit ion to the system. Last time, the
robust machine was my laptop , and the
on-board computer was fair ly wimpy . With
that setu p, I had no particular interest in using
the bike machine when parked, and happily
immersed myself in the H-P system instead .
But now the bike ' s Ampro 286 with a 4O-meg
hard di sk and 4 -meg RAMdisk (along with
other extensive processing resources) makes
car ry ing a hig h-e nd laptop see m a bit
unnecessary . The problem , however, is that I
don' t particularly want to sit on the bike
working for hours when I'm not actually
riding it.

T he solution is simple . A pair o f PacCo mm
su rface-mount TNCs-one on the bike and
one in my backpack- are linked to each other
via 2 wan Maxon business-band UH F data
radios (which require a separate license ).
When I'm off the bike , the o nly hardware left
active is this data link and a security system.
If I want to access bike resources for any
reason, I can flip open the backpack , bring up
a communication program , and sign on from
up to three miles away .

The first level of response from the bike is
the mini-PBBS in the PacComm, which , un­
like thc typi cal TNC, lets me se nd a data
packet that writes directly to a parallel port. A
key word does the trick, booting up the 68000
system through a power co ntroller and pre­
senting me with its FORT H command line. I
now have full control of the system and can
check telemetry data , di al out via cellular
phone, boot up the 286 and access a database.
power up and operate the ICOM 725, or se nd
speech stri ngs for local output via the Au­
daptcr speech synthesizer . The whole bike ,
e xcept for the wheels, is completely remote­
controlled ... for everyth ing is compute r­
controlled.

The third major packet application o n the
Winnebi ko III involves the orbiting BBSs
scheduled for launch this November-AM­
SAT's quartet of Microsat s. The details will
clari fy as the system comes together , but pre­
liminary discussions indicate that wherever
in the world we travel , my bike will periodi­
cally run a satellite tracking program, power
up the Yacsu system at the appropriate times ,
scan with the TAPR demodulator ' s feedback
until the bird is acquired, then automatically
exchange text files and upload the latest block
of te lemetry data (including our precise loca­
tion derived from G PS satellites) . All this
will be piped through " miss ion control " in
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Improve your TNC's DCD circuit
Make your OeD faster and more discriminating .

by Eric Gustafson N7CL
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data s ignal. These c ircuits are appro­
priate only for telephone syste ms
which are usually very qui et in the
absen ce of the desired signal.

Either of the two-phase correlated
DCD methods is far supe rior to the
total power methods in the radio envi­
ronment. BoIh have the ability to reli­
ably indicate the presence of a data
carrier, while be ing abl e to ignore high
amplitude noise that may be present
when the desi red signal is ab sent. This
characterist ic is imponant because an
unsquelched FM receiver typicall y
produces " pink " audio no ise whenev­
er the signal is absent. This no ise is
considerably higher in am plitude tha n
the desired signal.

Apan from the MFJ·1278, I am not aware
of any ham packet TNCs that have modems
with DCD circuits optimized for the rad io
environme nt.

Modirying Popular T~Cs

It 's not hard to make a OCD circuit that
operates in accordance with the above points.
If you have a T N C th at uses either the
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Figure I . improved OeD circuit.
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Audio sig nal components (noise) in quadra­
ture phase relat ion to the tracked signal do not
contribute any average power to the detector
output sig nal. This type of detector has a
dramaticall y reduced sensitivity to noise.

The total powe r based DCD circuit, based
on total audio power going to the demodula­
tor, simply measures the total energy in the
modem passband. It assumes any signal is a

Photo A. The state machine OeD circuit prototype.

Exist ing MethlNl..

There are two principal ways TNCs detect
a data ca rr ier on the channel-phase correlat­
ed DCD and total aud io po we r based DCD .
The first type is inexpensive and easy to use.
and is of two primary types . One looks for
phase correlated signal power in the aud io
presented to the demodulator; the other, ap­
plied after the data dec ision , looks for regu lar
tra nsition s in the data stream emerg ing from
the demodulator. A good example of the usc
of this second type of circuit is the K9NG
96<Xl bps modem . (For more information , see
" Modify ing the Hamtronics FM -5 for 9600
bps Packet Ope rat ion. " by Steve Goode
K9N G . in the ARRL Amateur Radio Fourth
Computer Network ing Confe rence , pages
45- 51. )

The TAPR T NCs use the output of the
in-phase channel phase de tector of the phase
locked loop (PLL) in an XR22ll de modula ­
tor to look for power in the incoming audio
that is in phase with the tracked FSK signal.
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P roper data carr ie r det ect ion
(OCD) is one of the most impor­

tant items to cons ider on any multiple
access packet channel . The OeD cir­
cuitry for nca rly all currently available
T NCs are de fic ient for use on a radio
channel. Some are better than others ,
but most can be d ramatically im­
proved. This article shows you how to
do just that!

Pu r pose of DCD

The OeD's ma in function in the
T NC modem is 10 prevent transmis­
sion on an occupied channel. If IWO

stations transmit at the same time. a
collision occurs. which co rrupts the
data . which means both stations have
to re-scnd the data . This increases the total
load on the channel and reduces throughput
for everyone.

What's the optimum OeD circuit for pack ­
ct radio? II should have these five key fea­
tures: It must reliably distinguish information
from noise; it must transmit packet data unin­
hibited by an open squ elch; its signal shou ld
remain valid through momentary fades or
collisions; it should tolerate s ignal level dif­
ferences: and it must be fast.

The last item is most important . Most cur­
rent TNCs rely on the rig 's squelch to keep
noise out o f the modem . Many sque lches,
however. ope n very slowly . During th at
t ime. the T NC may decide to transmit even
though someone else has sta rted using the
channel .
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TSC Slgnals

Once you 've built the DCD circuit. you
need to obtain some signals from your TNC
for the new DCD circuit to use . You ' ll also
have to arrange for the output of this circuit to

operate correctly fro m either a pos itive or
negative true CD output from whichever
modem chip your T NC has.

Build the ci rcuit in Figure I o n as small a
piece of perf boa rd as possible . You can then
interface it to the TNC and mount it to one of
the large chips with double-sided foam sticky
tape . Photo A shows the orig inal prototype of
this circuit. mounted in a PK-87.

TAPR has a kit available to ease this mod .
The kit costs $ 17.50.(Tucson Amateur Pack­
et Radio P.O. Box 22888. Tucson AZ 85734­
22888) Photo B shows an assembled TAPR
state machine OeD kit ci rcuit board .
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wo rks well for 300 baud HF packet work. If
you' re on 300 baud HF packet . you' l1 have to
increase the time constant o fthe " hang" gen­
erator (0.47 IJF cap) to about 2 JlF. The time
constant optimum for the DeD generator (the
0 . 1 IJF cap in Fig ure I ) depends on a number
o f factors. including the bandwidth o f the
radio used ahead of the modem .

Pick a value for the OCD generator delay
capacitor that produces about a 10 percent
duty cycle of false DCD ON time. while
monitoring receiver noise o n a cbannel thar is
absolutely free of any signals falling within
the demodulator' s passband. This value will
probably be two to four times the 0. 1 JlF
value used for 1200 baud .

Both negative true and posi tive true DeD
outputs arc provided so you can use the polar­
ity your TNC requires . Also . JM P I and
J MP2 let you configure the OCD ci rcuit to
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Photo B. The TAPR state machine OeD kit.

AMD79 10 o r the TCM 3105 sing le ch ip
modem. or if you have a TNC that uses a
modem based on audio fillers like the PK·
232. you can vastly improve the DeD per­
formance of your modem for packet rad io.
These units all rely solely on tota l signal
power with NO phase co rrelatio n as a basis
for the DeD decision . The circuit in Figure I
gives a phase correlation based DCD with
" hang" for these TNCs.

lIow It Works

The DCD ci rcuit presented here is based
on the update sig nals in a digital phase
locked loop (DPll) . which recovers both
baud dock and data from an NRZI packet
data stream. Its out put represent s detect ion
of baud clock phase correlation with the
transitions in the demodu lator output data
stream.

The circuit consists of the state machine
that T NC-2 uses along with some delay ele­
ments used to make the DCD decision. The
74 HC374 and the 27C64 chip form the state
machine . The 74HC I4 is used as a pair o f
rerriggerabte delay elements. and for signal
inversion and buffering . Paul Newland AD71
o riginally wrote the state machine code used
here and in the TN C-2s.

You can get the 27C64 with the state ma­
chine code already burned into it direct ly
from TAPR . This same code is in the state
machine ROM in any full T NC-2 clone usi ng
the XR22 11 demodulator and Z8D SIO . If
prese nt in the T NC . it will be labe led
"STATE 1.09."

One of the sta te machine signals (which
was not used in the TNC·2) appears o n p in 19
of the 27C64 . This signal is the DP LL update
pulse . As long as the DPLL is correctly
locked to the incoming data. no pulses appear
o n this pin . When the DPLL is notlocked to
an incoming data stream. a continuous stream
of pulses appear o n it.

This circuit uses the DP LL update signal to
retrigger the fi rst delay clement so that it
never times (Jut whcn DPLL update pulses
are present . If the pulses d isappear. the delay
clement time s out and generates the De D
signal.

The output from the first delay element
keeps the second delay eleme nt triggered so
long as DCO is true . When DCD goes false.
the second delay element begins a time-o ut
sequence that keeps the DeD output true unti l
the time-out period expires. This is the sou rce
of the OCD " hang time. "

While the circuit here is mainly intended
for 1200 baud VHF FM operation. it also
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be substituted for the nonnal DCD signal the
TNC uses.

DCD ci rcuit operation requires the follow­
ing signa ls:

I . A sample of the data the demod ulato r
recovered in the modem.

2. A sample of a d oc k that has a frequency
of eithe r 16 0r 32 times the baud rate .

3. The intercepted carrier detect (CD) sig­
nal from the modem. This is the CD the
modem generated based on amplitude of the
input audio .

4 . A source of +5 VOI1S. If you use all
CMOS pan s. current requirements arc mini­
mal. The 74HC 14 MUST be a CMOS part
for the circu it 10 work properly .

5. Ground. If your TNC has a provision
for a TAPR-style modem di sconnect header,
it can eas ily locate and conveniently inte rface
these signals (includi ng the X 16 or X32 baud
clock) at this header. If il doesn 't have this
heade r, you' ll need to fish around in the ci r­
cuit of your TNC 10 find them. In any case.
you will have to di sconnect the DCD signal
curre ntly used in your TNC and reroute it
th roug h the new circuit .

Standard Header Signals

The signal locat ions o n the TAPR standard
modem disconnect header are as follows:

I . Receive data is obta ined from header
pin 18.

2 . Carrier detect is obtained from heade r
pin 2.

3 . Data ca rrier detect (DCD) is inserted at
header pin I . Jumper from header pin 1 to
header pin 2 is removed .

4 . The baud clock is obtained from header
pin 12. The frequency of thi s clock wi ll be
either 32 or 16 times the baud rate. depending
on whether you ha ve a TNC· I or on e of two
types of T NC- 2. No cha nges are necessary to
use either clock speed.

AM7910 and TCM3105 Connections

The signals of interest on the AMD79 10
modem chip are :

I . Receive Data output (RD)-pin 26.
2 . Carrier Detect (C Ol - pin 25 . (T his sig­

nal is negative true for the 7910 chip.)

The signals o f interest on the TCM 3J05
modem chip are :

I . Receive Data outpu t (RX D)-pin 8.
2. Carrie r Detect (CDn-pin 3 . (This sig­

nal is positive true for the 3105 chip.)
3. In TNCs that use the TC M3 105 chip.

but do not prov ide another source of the baud
cloc k like the K aruronics KAM, you ca n use
the signal at pin 2 of th is chip . This signal is
ve ry close to 16 times the baud rate ( 19. II
kHz instead of 19 .2 kHz for 1200 baud ).

AEA PK·87

lr' s easy to interface the new DCD circuit
to the PK· 87. You don 't have to switch back
to the internal DCD circuit once you install
the mod .

The data signal comes from the ce nter pin
of JP4 , and the carr ier detect s ignal from the
end of JP5 , which connects to the modem
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chip . Inse rt the DCD output signal from the
new circuit at the ce nte r pin of JP5. and use
the negativr rrue output. Remove the jumper
originally installed at JP5. The DCD indica­
tor on the front panel will show the action of
the new DCD ci rcuit.

The X32 haud clock signal comes fro m pin
13 of U20 (a 74LS393 di vider). Don't be
tempted to get this signal from the " cloc k"
line on J4, the external modem connecto r, as
thi s is an X 1clock.

AEA PK-232

This data controlle r is also ea sy to inte rface
to the new circuit. The receive data signal is
at the center pin of JP4 , and the carrier detec t
s ignal at the end of JP6 . which is NOT co n­
nected to pin 3 of the external modem connec­
to r. The X32 baud clock sig nal comes from
pin 13 of U8 (also a 74LS393 di vider).

Insert the DCO ou tput fro m the new c ircuit
at the ce nter pin of JP6. Use the negau ve rrue
ou tput . Then remove the j umper originally
installed at JP6 .

To use the new OCD ci rcuit with a PK-232
on VHF 1200 baud FM:

I . Set the audio level from the radio so that
the tuning indicator " spread s" fully on the
station with the lowest transmitted aud io level
on the channel.

2. Set up the DCD threshold control so that
the DCD indicato r LED on thc front pa nel
lights up whenever there is ANY signal or
noise input to the TNC fro m the radio . Be
sure that even the station with the lowest
amount of aud io on the channel lights this
LED. This LED should go out when there is
no audio input from the radio (dead ca rrier
from repeater, for example).

If you want to sec the act ion of the DCD
signal that the new ci rcuit ge nerates, add a
high efficiency LED and l k series resistor
between +5 volts and the LED output of the
new OC D ci rcuit. The anod e end of the LED
should go to ward +5 volts .

Thanks to AEA . who recently provided for
the detection of a DCD fault condition (usual ­
ly improperly set threshold control) in the
PK· 232 T NC software. If you have an older
PK-232 , contact them for the ROM upgrade.

Pac-Comm TlNY-2

The Pac-Comm T INY -2 hooks up as
foll ows:

The X 16 baud dock signal is at U 10 , pin I .
Receive data is at J5 , pi n 17.
Negative true ca rrier detect (C OT) is at J5 ,

pin 2.
Note : This is an inverted version of the CD

output from the TCM 3105 chip itself. Since
this is a negative true logic signal, JMPI on
the new DCD circuit will be used instead of
J MP2, which wou ld nonnally be used for a
TCM3 105 .

Negative true DCD from the new ci rcuit is
applied to the T NC at J5 pin I . Remove the
connection between J5 pins 2 and I. The
existing DCD indicato r LED will not show
the action of the new circuit.

If you want to observe the act ion of the
DC D sig nal that the new circuit ge nerates ,

add a high efficiency LED and Ik series resis­
tor between +5 volts and the LED output of
the new DCD ci rcuit. The anode end of the
LED should go toward +5 vo lts.

If you want 10 observe the action of the new
DCD circuit on the existing LED indicator,
you will have to do the inter face a bit differ ­
ently. First , you get the negat ive true COT
signal from pin I of JPD. Then insert the
LED output sig nal from the new ci rcuit at
either pin two of JPD or pin two of J5. Re­
move the j umper cu rrently installed at JPO on
the TlNY-2 ci rcuit board . Early versions of
this unit may not have JPD. If the new circuit
is interfaced in thi s manner , you can no
lon ger use the " RFDCD" sig nal. (This is no
great loss, however. as it will also no longer
be necessary .)

Kantronics K AM

The KAM design ma kes it impractical
to correct the behavior of the DCD ci rcuit
of the 300 baud modem. Fo r 1200 baud
operatio n, these are signal locat ion points of
interest:

The receive data (RXD) signal is at pin 8 of
the TCM 3105 modem chip.

The X 16 baud clock signal is at pin 2 of the
TCM3105 .

The positive true carrier detect (C OT) sig­
nal from the modem is at pi n 3 o f the
TC M3105. Th is line from the modem to the
CPU is labe led with two numbered pads (7
and 8), which represent pin numbe rs on a
20-pin modem disconnect hcader physically
similar to, but electrica lly d iss imilar to , the
standard TAPR modem disconnect header.
You should use JM P2 on the new DCEcircuit
to break the connect ion between these two
locations.

The DCD output from the new circuit is
injected at pin 21 of the 63803 CPU. The
front panel LED that normally indicates C OT
signal act ivity will show the actio n o f the new
DCD circuit.

Conclus ion and Thanks

Th is article describes desirable character­
istics in a TNC's DCD circuit. The mod ifica­
t ion ins truc tio ns e nable o wners o f most
T NCs to upgrade their units .

I would like to express appreciation to
those who helped with th is project. Many
than ks to Lyle Johnson WA7GXO, who con­
ve ned the prototype designs to printed circuit
boards for the TAPR kits. This will save
many people a 101 of effort in performing the
conversion o n their TNCs. My thanks to
Mykle Raymond N7JZT, who bu ilt the perf
board prototype of the state mach ine OCD
circuit. This prototype was used to tunc the
values of the delay timers. He also vo lun­
teered his PK-87 for testing . And thanks to
Dan Morrison KV7B, who proofread the arti­
cle and provided much useful technical ad­
vice . &I

Coruoct Eric Gustafson N7CL at 20/8 S.
Aven ida Planaa, Tucson AZ 857/0. See the
follow-up to this article-Improving DCD in
XR22 I / based TNCs- in tin upcoming issue
of 73 .
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Number I ' on your FeedbKil card

TexNet
Packet-Switching Network

An overview ofa highly successful
and efficient packet radio network.

by Greg Jones WD51 VD

Photo B . . " andf rom panel ofa TexNet Networs: Comrol Proces­
sor. Michixan Textvet Node constructed by Jay Nugem WB8TKL.

C o nce ived by Tom McDer­
mott N5EG an d T o m

Asche nb re nne r WB5PUC in the
summer o f 1985, the Texas net­
work began as a small summer pro­
jeer. One year later, the result wa s
TexNcl- an inexpe nsive , mu lli-re­
sou rce, Iour-pon . hi gh-spe ed
" backbo ne ," datagram-based am­
ateu r packet switc hi ng system.
Texjcet allows Texas packet rad io
operators 10 commun icate effec­
ti vely over di stances of several
hundred miles in rea l time , and is
currently beli eved 10 be the longest
and fastest 9600 baud amateur net­
work in the United Stales (see Fig­
ure I).

S)'stem Definition

TexNel , a datagram-based oct­
work , ack no wledges packets a t
each step o f the path, ope rate s with
minimal time delay , and provides
user serv ices as we ll as information
about network operations . Opera­
tion is at 9600 baud on 450 MHz,
with typical local user access at
1200 baud A FS K on IWO meters or
220 MHz. If necessary, inter- node
t runks can run at any of the lower
speeds. and the primary or sec­
ondary user port will support other
baud ra tes and modulation techniques .

The system is completely compat ible with
both versions of the AX .25 protocol specifi­
cations for user connections. The network
itse lf commu nicates between its own nodes
using AX .25 as the data-link layer two proto­
col and T EXNET-IP as the layer three net­
work protocol. The TEXNET-IP prot ocol
adds only fi ve bytes of overhead to the fro nt
of every packet ins ide the network .

TEXNET-IP is tran sparent 10 all users
because the entry and exit nodes t ranslate
the users' packets to T EXNET-IP and back
again (see Figure 2). The terminating nodes
du ring a use r connect ion mainta in tables that
specify how each user is connected .

The purpose of an intermediate node is to
perform transit-rout ing only. A TexNet node
ope ra tes with no fixed routing assignments; a
node's routing table is generated upon sta rtup
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and updated as new nod es begin operat ions or
as current nodes are reset. This allows a node
to mai ntain primary and secondary rout ing to
all other nodes in the network (the use r com­
mand ROUTE descr ibes this in more detail).
TexNet supports 255 nodes pe r network us­
ing the same network ID , and there are 255
netwo rk IDs av ailable.

Hardware

The heart ofa TexNet node is a partit ioned
PC board composed ofthe NCP (node control
processor) . a 9600 baud TPRS (Texas Packet
Radio Society) FSK modem. and a I200 baud
A FSK modem. (Figure 3 shows a block d ia­
gram of a Te xNel node configuratio n.I The
third port is left free for the attachment of any
kind of modem (land-line, 2400 baud , PSK).
The 1200 baud AFSK modem is s imilar to the
T APR TNC-I modern. The 9600 baud FS K

•

modem is a redes igned K9 NG
modem, with improved receive fil­
ters. The NCP u nit contai ns a
Z80A CPU operating at 4 MHz,
32K EPROM , 40K RAM memory,
two sioro serial comm unicat ions
ICs for the serial HOLC po rts, and
aCTC .

Careful design in both softwa re
and hardware was necessary 10 al­
low all th ree po rts to ru n at 9600
bps . TPRS decided to develop its
own board 10 keep the cost down
and to include two special circuits ,
a reliable crys tal oscillator and a
fail-safe state mac hine called " fi re
code ." Fire code is an EPRO M­
based logic circuit that monitors
the IP data and dock lines (com-
pletely independent of the proces­
sor and communicat ions ICs) for
the presence of a 72-bit un ique se­
quence comm andi ng the node 10
reset. This 72 ,bit sequence is pro­
gra mmed into the EPROM along
wi th its slate mac hine. The mean
lime between false activat ion is cal­
culated to be considerably more
than one million years.

The local console port on the
NCP supports the local console,
control points , and weather inter­
face . The control point s let the

node control and monitor status items con­
nected to the node. Some of the uses for
control points are to check the status of emer­
gency power at site, 10 check if the power
level of batteries is too low o r too high, and to
turn devices on and off.

A TexNet daughterboard lets the NC P in­
terface with an optional Winchester hard disk
controlle r. The daught crhoard supports the
ha rd disk feature, that in turn suppo rts the
packet message server (PMS) and weather
feed . The deugbterboard also supports addi­
tional cont rol points . T he iocal console
weather input allows data from the National
w eather Service 10 be fed in at either 1200
bps RS-232 or 75 baud Baudot : th is data is
then stored on the PM S.

The other key aspect of how well the hard­
ware operates is not the TexNet hardware,
bUI the backbone rad io . Th e performance o f



SIMPLEX PATCH
AVAILABLE

VCS-2100
VOX CONTROLLED
SAMPLING
INTERCONNECT
The Interconnect Specialists Inc. (lSI),
VGS-2l00, uses a combination of VOX con­
trol from telephone line audio, and sampling
of receiver noise, to achieve the optimum
control method lor a simplex interconnect. No
sampling interruptions occur during normal
conversation. Turn-a-round beeps make
operation very smooth and easy.

The VGS-2l00 features the lSI exclusive,
Automatic Setup. This feature eliminates the
trial and error method of sample window
setup. Our Quick Start Set-up procedure gets
the VCS-2100 up and running, without com­
plicated programming. The VCS-2l00 is
superior to any other interconnect in its price
range. It is a plug-in replacement for the
popular S10SA Smart Patch .

~ 'INTERCONNECT
, - . SPECIALISTS INC.

FEATURES:
• AUTOMATIC SET-UP

Automatically sets the sample window for your
transceiver. No more trial and error.

• TURN-A-ROUND BEEPS
Sends beep to telephone line. and to mobile
indicating it's their turn to talk.

• USER PROGRAMMABLE CW 10
ON 10 can be programmed using OTMF. 10
can be programmed to be sent at the beginn­
ing, the end, both, or not at all .

• AUTOMATIC BUSY DISCONNECT
Automatically disconnects if the telephone
number dialed is busy.

• HOOK-FLASH
Used to m ake a second call wi thout
disconnecting and re-connecting. Also can be
used for phone company services which use
Hook-flash.

• CALL WAITING
If a mobile call is attempted and the line is in
use, a beep is sent to the phone line indicating
that the mobile wants to make a call. Then
when the line becomes available, a rin9'>ut is
transmitted to the mobile.

• RING-OUT (REVERSE PATCH)
Can be programmed to ring-out one time, on
each ring, or not at all, when the line rings.

• SINGLE OR MULTI DIGIT CODES
Connect or disconnect codes can be single *
and #, or * and # plus two digits.

• CALL LIMIT TIMER
Can be set fo r 3. 4, or 5 minutes, or disabled.
Can be programmed to reset with ',

• MOBILE ACTIVITY TIMER
Causes disconnect if mobile drives out of
range. Can be set to 30, 45, 60, or 90 seconds.

• TOLL RESTRICT
The first digit dialed cannot be a "1" or a "0".
Rearms after dialing is complete.

• PHONE LINE IN USE INHIBIT
Prevents interrupting a call when the patch
shares the telephone line wi th a telephone.

• TOLL RESTRICT DEFEAT CODE
A special programmable code allows toll calls.
Also allows access to line, even if line is in use.

• TONE OR PULSE DIALING
Switch programmable for Tone or Pulse dial­
ing. Pulse dialing can be used on a tone line.

• HALF DUPLEX MODE
The VGS-2100 can be used as a repeater inter­
connect in this mode.

Kenwood Camp.lability with VC5-2l00.
All co nnect ions, required for installation
are available at the MIC. connector on most
late model Kenwood Transceivers. Interface
cables are available from I.S.I.

1215 N. CR 427, Suite 105 • Longwood, FL 32750
PHONE 407·332·0533 • "TOLL FREE 800-633-3750
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Figure 2. TexNet-IP layering.

- 450Mhz Radio link
- land-Une link

User Comma nds

HELP lists commands. A few typical com­
mands follow: LOCAnONS SERVED CONNECT

WSA- Be @ . LOCATION CON"' ECT WSABe VIA
w 5DEF @ LOCATION. CONNECT CQ @ LOCA­

TION STATISTICS @ LOCATIO N, STATISTICS

YESTERDAY @ LOCATION MESSAGE , a nd

WEATHER BYE .

BYE disconnects you from the network .
LOCATIONS returns a table . listing all nodes

on the network by name .
CONNECT makes connecti ons

across the network. An example
connec l command is CONNECT
WB~VZL @ AUSTIN. TexNet at that
point takes over; the connect re­
quest packet is sent to the node
named Austin . and that node at­
tempts to connect to WB5VZL.

If the network node , Austin .
makes the connection, the origi­
nating user sees YOUR CONNEC·

TION IS ESTABUSHED. The receiv­
ing statio n. WB5V ZL. will see
···CONN ECTED TO WA5 LH S ·4 .

(The WB5VZL TNC shows a
layer two connection and the call­
sign of the Austin TexNet node .)
Then WB5V ZL in Aust in will see
••• U NKED TO WD51VD AT NDAL­

~S VIA TEXJl,;ET. At this point. the two users
are operating as if in simplex and the network
maintains the connection automatically.

If the connect ion is not made . the orig inat­
ing user will see REMOTE USER NOT RESPOND­

ING. IfWB5VZL in Austin were out of range
of the network node but could be reached
via a digipearer, then the circuit request

Network CMD ? (Enter H for Help)

At the network prompt , the commands can
be typed in completely o r their first lener can
be used .

Connecting 10 TcxNet (5510-4) presents
you with the simple Texjcet network inter­
face. that provides a straightforward way of
using the network . All you see is data going in
and OUi ofthe node . Upon connect. you see :

CMD > "·CONNECTED TO WR5C-4
WRSC-4 Virtual Connection 07 at 17:04 :57
on 1011 /89
....* Welcome to TexNct V0808-WB5PUC...

Figure 3. Block diagram of a T~xNet node.

othe r users connec ted to the conference
bridge , providing full protocol protected
roundtable communications.
- SSID-4: network access.
- SSIO-5 : local node console.
- SSIO-7: packet message server mailbox , for
off system forwarding .
- SSIO-8 and 9 : crossband digipeating .

NCP 2.1
Z80A 4Mhz

Daughlet' Board : f i• h tra NOlle eomrol Poonts
• PIJIS • Hard Onve lnIe<tace ~_.......

I
local Console
• Node Conlr04 Ponts

Porls : • Local Console
• Use tl1<!d NCP pof1 tGt ' - • Weatl1.. , line Inte,l""e

la"<lhne Modems
2"<1 Local Access Port ,
Use _ speed modItms 9600_ 1200 baud

• NCP can I<.oflIlO'l all~... FSK AFSK L_ Speed

PO'1S "am 1200 109600bP5. Modem Modem -. l~Ao;c"......
;

Hign Speed
N<tlwork R.diO

Amarillo

Midland

Tex:\'et Software

The most important aspect of TexNct is its
so ftwa re . whic h pro vides it s se rvices,
switching . and user interface . In addition to
access to the network, each TexNet node
provides several se rvices thoug h secondary
station IDs (SSIDs).

- SSIO-O: digipcarer.
- SSIO-2 and 3: conference bridge . Each
node mainta ins two independent confe rence
bridges. Transmitted packets are sent to all
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the network trunk is critical to the throughput
of the entire network . TPRS decided to ope r­
ate TexNet trunks at 9600 baud. with rapid
transmit/recei ve (T-R) switching. At 9600
baud . packets take relat ively little time . and
thus make the delay time of the radio between
transmit and receive the critical factor. Com­
mercial rad ios exist that fit thi s criteria, but
they require modifi cations. The amateur ra­
dio community should see cont inued devel­
opment of packet rad ios that will work better
for higher speed digital communications .
thus making the radio component eas ier to
deal with .

I------~====~---------------l Figure J.
Texas
TexNel
map.
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string would read CWBSVZL v OIGI @AUSTIN.
TPRS hopes that a definition and adoption

of an imer-reiwcrk or user-to-network iruer­
face standard within the amateur community
will soon be agreed upon .

Connect ions throu gh the secondary user
ports are also possible , You can force a con­
nection request throu gh a port other than the
primary user port by appending a comma and
the physical channel number to the node
name. C WSABC @NDALU,S,2 would force the
connec tion request through NDA LLAS's
second user port ,

Port zero is defined as the network back­
bone. Po rt one is the primary user po rt.
typically 1200 baud on two meters. The
user ports can be 1200, 2400, 4800, 9600,
or whateve r ba ud t he NC P boa rd has
been st rapped for . Mod ulat ion depend s
on the modem in use . Port two can be an
ahemare user port or an alternate network
trunk.

CONNECT CQ @ NODE is used to broadcast a
CQ call over a remote node. CCQ @ AUSTIN,
for example, transmits CALLING CQ CQ CQ
FROM wcnvne e NDALLAS from the Austin
nooe .

The MESSAGE command connects you to
the packet message system (PMS) module.
The network automatically routes and con­
nects you to the node assigned as the message
server resource for that part of the network ,
The PMS operates as a multi-connect net­
work mailbox, as well as providing emergen­
cy real-time tra nsfer and store functions for
eme rgency traffic operations (see the adm in­
istrative command ALERT).

Once in the PMS system. the command
structure is a subset of the W0RLI command
set. The PMS is not a full service mailboxl
DDS system.

The MESSAGE @ NODE command connects
you to a packet message system at the net­
work node ind icated. Th is al lows the network
to support multiple PMSs at once on the
network .

WEATHER connects you to the PMS that is
designated as the weather server for the net­
work . The network automatically routes and
connects you to the weather node . The weath­
er data is provided through the local console
port and is stored on disk , You list the weath­
er products by issuing the LW (list weather)
o r LS (list server) command at the PMS
prompt.

STATISTICS @ NODE returns information
about accumulated node activity over a 24
hour period . s Y @ NODE accesses the stars
from the previous day .

ROUTE reads a node 's routing table and
outputs a table outlining the node numbers of
all node names in the network , the primary
via node , number of nodes on the primary
path. secondary via node , number of nodes
on the secondary path , and node name for the
remote node .

The path 's length is weighted with a factor
when the network link to the listed node is
established. Weight ing is done to force the
network to a higher speed path if nne is avail­
able and active, The weight factors are pre­
programmed into the node's database .
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In the alternate via path column , a node
number of 000 indicates no secondary path.
Alternate routing allows automa tic rerouting
of packets past equipment failures or path
outages. and has proven to be a valuable
featu re . You do not need to know the routes.
since the network keeps primary and alter­
nate routes hidden. You use the same connect
sequence independent of which route is cho­
sen by the network .

Administrative Commands
The UNLOCK command enables and d is­

abies the protection on the network' s ad min­
ist rativc commands. The most sensitive ad­
ministrative commands cannot be issued to a
node by the typical user ,

TtME@ NODE sets the rea l time clock at any
TexNct node .

INIT @ NODE does a complete reset of the
TexNet node .

A key network function is the ALERT -ON/­
OFF @ I'ODE command. The network alert
mode lets the network handle emergency traf­
fi c via packet radio . You can enable this
mode from any node in the network , When an
alert-on is issued at a nude , that node sends a
" broadcast" command to all other nodes in
the network , infonning them that alert mode
is active at that node. When another user
connects to the network. he' s informed that
an ale rt is in progress with a command like
the following:

WA5LHS4 VIKTUALCONNECTION 03 AT 011:30:20
ON 11/ 1/88 PLS DISCONNECT UNLESS YOUR TRAF·
FIC IS RELATED TO THE NETWORK ALERT IN
PROGRESS FROM AUSTIN.

All network node di sconnect timers are
disabled, A special mode of PMS is enabled.
which provides a real-time message ex­
change between the multiple users connected
to the PMS, Thu s, when one user sends to
another. all the standard PMS funct ions are
invoked. In addit ion, after saving the mes­
sage on disk, PMS checks to see if the ad­
dressee is currently connected to the PMS. If
so, PMS automatically displays the message
at the addressee' s te rminal .

PMS becomes a real-time message for­
warding system amongst its connected users,
with the added feature that all messages are
archived to the disk. This feature can be ex­
tremely useful in emergency communica­
tions. since the stations connected to PMS

Information

could be physically located anywhere along
the network . To re-enable the timers and re­
turn the network status to normal. the alert­
off command is issued .

POINT ENABLEiDISABLF.lSTATUS @NODE al­
lows access to the control points on the NCP.
These points can be used to monitor or affect
items at the NCP site.

The DELETE NODE command deletes a node
from all routing tables throughout the net­
work. This is used in case a route to a node
has changed for some reason.

,,"etwol"k Inrormaticn Messages

There are two areas of node and network
ope ration in which a network condi tion
repon or e rror message can occur. The
fi rst level of message reporting is concerned
with conditions of the layer two data Iink­
the connections between the two users ' TNCs
to the network nodes. The second stage is
on the layer three network level- between
network nodes. Layer three network errors
a rc re ported as plain te xt o r as th ree ­
digit network information code (NIC), NICs
arc re turned by the node affec ted o r by
the next adjacent node attempting con­
nect ion . Network codes are three d igits
and are generated by the layer three soft­
ware .

Tex:\et Growth

Currently , TexNet networks exist in many
states in the United States, and nodes have
been shipped arou nd the world . The Oklaho­
ma and Texas networks should be linked to­
gether sometime in 1990. TPRS is continuing
to work on both TexNet software and hard­
ware development . along with an increasing
focus as an organization on general packet
education in Texas.

TexNet is not the newest. fastest, or fl ashi­
est of technologies. but it is reliable and fl ex­
ible , and it works amazingly well. For a sum­
mer project now in its fourth year. I would
say it at least met, if not exceeded. its original
design goal. BI

Greg Jones ' specialities art' 10 mett'r packet
and CWo He works for Compaq Computer
Corp. Greg enjoys mountain climbing and
computer hacking, Contact him c/o the Texas
Packet Radio Society, P.O. Box 83 /566 .
Richardson , TX 75083.
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DX HELPER-Version 1.3
ox Software for the Apple Macintosh.

DX HELPER
Randy Stegemeyer W7HR

POBox 1590
Port Orchard, WA 98366

(206) 8 71. 111 1
Price Class: $25

D x Helper is designed to be a comprehen­
sive OX software package. It contains a

great deal 01 in formation thai is presented 10
the OX operator in a user-friendly Mac envi­
ronment. It's primarily intended 10 be used as
a real-lime " where is the DX" finder, but in­
eludes much more than thaI.

The program Selection Menu offers you
these options: Bearing list , Distance List,
MUF/Area map, MUF/Area/GL map, and
Code Pract ice. BelOw this are RESET and QUIT
choices. Also available in the next menu win­
dow is an Options Menu containing switches
(ON/OFF) for Gray line, WoNV (reminde r), an d
Refresh (map display).

Which Way?

Beam heading and distance charts from
your exact latitude and longitude (with in
one tenth of a degree) may be printed out
as a chart using the Image Writ er. There
are two forms of map displays . These are
displayed on ly on the Mac screen as a
Great Circle map, centered on your OTH
(Figure 1), or rectangular map form (Rgure 2).
The OX location is highlighled on either
map with a large black dot . The GL (Gray
Line) and su n (wh ile c i rcle wit h cross
hair) locations are updated eve ry 10 min­
utes (user option) on the rectangu lar map dis­
play only.

Code practice is a stand-alone extra to the
main program.

You can configure the scroll box to the left of
the map to several operation modes: a OXCC
countries list , an international prefix list, or an
Obrast' list (USSR). The only list that works
with the maps is the OXCC list. The other two
supply information in the box under the map

area but do not place a cceton marker on the
map.

If you select DXCC for the scroll box (start
up delaufl) and click on a country or prefiX, the
location is shown on the world map (either
polar or rectangu lar) and the following infor­
mation is displayed under the map:
' Latitude, longitude and zone .
•Time difference from GMT.
' Bearing and distance from your OTH.
•Time and date information was requested
(GMT].
' Sunrise and sunset (G MT).
-a-oparty traffic status (yes/no).
'Maximum usable frequency to that location.
Good information for the DX hunter!

Another excellent feature is the 24 hour
propagation chart (Figure 3) that replaces the
rectangular map display when you double
click anywhere on the map, or on a country
selection. This chart shows you the current
time and the MUF (Frequency vs.Time) tonne
pointer or country location chosen on the OX­
CC map. The time line runs from midn ight to
midnight on the X axis. Frequency runs from 0
to 35 MHz on the Y axis. From this you can
determine whether cond itions are getting bet­
ter or declining for the part of the world you
want to work.

MUF/Area Map Generation

After you click on the menu selection bar for
the MUF/Area, the program requests that you
enter the upper frequency limit, midpoint fre­
quency, and lower frequency limit, in MHz. In
the example (Figure 4), I chose 21.45 MHz
(top of 15 meters), 18.0 MHz, and 14.0 MHz
(bottom of 20 meters).

The rectangular map is the only display that

is used with this function. The program then
begins to make 735 calculat ions for locations
spaced evenly over the map display (a grid 35
x 21). This takes about 5 minutes on my com­
puter .

Calculations that lall within the high to mid
limits are illustrated as black squares. Calcu­
lations that fall between the mid 10 lower limit
are white squares. Any calculations outside
the upper and lower limits are not illustrated.
Setting the mid limit to the same value as the
upper or lower limit can force only black or
only white squares to be generated.

There is an option in the menu bar (MUFI
ArealGL) for this same display, but it includes
the gray line in the map illustration.

The maps or charts shown on the screen
cannot be printed. However, the standard
Mac system command -c contrct e stntt e a c­
combination will print the entire screen .

Hone Your CWI

Code practice sends groups of five random
characters, with or without punctuat ion .
Speed, pitch, duration (length of time code is
sent) and volume are user-selectable. This is a
separate program from the OX Helper win­
dows and you must drop out of the main pro­
gram to use this function.

System Req uirements

The program requires a minimum 512K
Mac, one BOOK double-sided drive, and an
optional (required for bearing! distance print­
outs only) Image Writer printer. I concur with
the manual's statement that anyone with an
old 128K Mac should have it upgraded to the
new ROM, 512K memory. and BOOK drive. My
Mac is an original 128K and was upgraded

continved on p. B3
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Amateur Packet Networking
Going beyond just AX.25 . • •

by Brian Lloyd WB6RQN

Best of Both Worlds

Virtual Circu its and Datagrams

There's a tradeoff going either way. The VC incurs less "overhead"­
routing information attached to each packet-than the datagram method,
and so keeps the throughput higher on a healthy circuit , all else being
equal. If a part of the circuit breaks, however, VC packets are lost,
whereas the datagram system looks fo r alternate paths to route the
packets.

All of the above networking protocols, except KA-Node and ROSE, use
the best of both 01 the above worlds, by running a VC on top of a datagram
network . KA-Node and ROSE are pure VC systems.

Another aspect to consider is whether a given network and transport
protocol uses a virtual circuit (vCl or a datagram type of network. What is
the difference between the two, and what are their pros and cons?

In a VC. network packets always follow the same path and always
remain in the same order. For this reason, once a VC path has been
mapped out, it doesn't need to know about sources and destinations. Only
the path identifier (known as a logical c hannel identifier) is needed to route
the packets. A good analogy for the VC approach is the telephone system.
In the phone system, you give the address once (by dialing the phone
number) and the network establishes the connection. From then on the
network routes the signal the same way and does not need to remember
the actual source and destination,

In a datagram type of network, every packet must have the sou rce
and destination addresses. Every time a packet arrives at a switch or
node, the destination address is examined and the switch decides how to
route the packet. The analogy for the datagram type of network is the post
office. Every packet is like a letter; there is a source and destination
address on each one. The letters (packets)aredumped intoa mailbox (the
network connection) and the post office handles each one separately. If
you have too much information to fit into a single letter, you might send it
as several letters. Someone on the other must put the arriving letters into
the proper order to recreate the original message and request duplicates
for any lost letters. T his sorti ng and retransmission request is analogous
to the job of the transport layer.

the first node. Then, from that node, you may
issue the connect command for the destina­
tion station, or to the next node. Here. the
network layer handles your packets from the

uses only AX.25 , and you want to connect to
a station four hopsaway, with the three inter ­
mediaries all being nodes for a given net­
working system. You first must connect to

ISO Layers

The physical layer is what actually moves
data from one place to another. This includes
hardware such as radios and modems.

The l ink layer. such as AX .25 protocol , i s
responsible for the point-to-point delivery of
data. For example, i ftwo packet stations are
communicat ing through a single intenncdi­
ary, the link layer handles the packet rout ing
from source stat ion to intermediary. and then
from intermediary to destination stat ion. The
link layer docs not look at delivery from
source to destination- the transport layer
does that job.

The network layer is responsible for rout­
ing data through a network to the final desti ­
nation. For example, say you r packet station
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A mateur packet radio has been growing
by leaps and bounds for several years

now. The fi rst milestone was the develop­
ment of the TNC, followed closely by the
creation ofthe BBS. Since that time relatively
littlechanged until the implementation of net­
working protocols. This art icle covers some
network ing concepts. expla ins where the
or ig inal popul ar ham packet protocol .
AX.25, fal ters, and compares and contrasts
the more popular networking protocols.

Networkinl{ Basics

Most publ ications attempting to explain
network design use the International Stan­
dardsOrganization (ISO) Seven Layer Refer­
ence M odel. This is why you hear packet
gurus talk ing about the physical layer (layer
or level one). the link layer (layer two). the
network layer (layer three), and the transport
layer (layer four) .

Although you may likely envision layersas
vert ically stacked, like layers of sediment in
the earth, the Russian Matriushka doll set
analogy is more accurate. The smallest of the
set of dolls fir s inside the next larger doll ,
which, in turn. fits inside the next larger doll .
Likewi se . in the ISO system, the raw packet
is fi rst bounded by bit stri ngs that fonn the
protocol for the link layer. which in turn are
bounded by bit str ings that fonn the protocol
for the network layer. and so on up through
the seven layers.

Now, what distinguishes these layers?
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ROSE

The RATS Open System Environment (a
RO SE by any other name) is a full imple men­
tat ion of X .25 and TPI - two common com­
mercial protocol s-for a T NC . AX .25 is ac­
tu all y a sligbr modification of something
c a lle d L ink Ac ce ss Protoco l Balanced
(LA PB) , the link layer protocol from X .25 .
Some people within RATS decided that it was
a good idea to complete the ISO/OS) protocol
stac k and implement X .25 and TP I (t ransport
protocol number I ). The result is a ROM for
the TNC·2 that turns it into a real virtual
c ircuit packet sw itc h.

a link protocol between po ints . Some son
o f h igher leve l networking p ro tocol is
used above/around AX .25 to perform the
pack et routi ng fu nc t io n . To date . fiv e
net working protocols have risen to regular
use in amateur packe t radio : KA-Node .
RO SE . NET/RO M . TexNet , and TCP/IP.
Let ' s take a look at their strengths and weak­
nesses .

KA· S ode

Kantronics ' KA-Node protocol is the sim­
plest of all netwo rking protocols. The user is
responsible for manually se tt ing up a net work
vi rtual ci rcu it (see s ideba r for explanat ion).
To do this. the user connects to the nearest
KA-Node and commands that node 10 con­
nect to the next KA -Node . This process is
repeated until the user commands the 13st
KA -Node to connect to the destinat ion. Three
inte rvening KA -Nodes bet ween source and
destination require the user to enter four con­
reo commands .

The main advantage of KA-Node is that
it uses AX .25 co nnect ions be tween each
nod e to improve the reliability of the end­
to-end connection. The othe r advantage o f

KA -Node is th at it co mes as part of all
Kantronics T NCs so you don't have to pay
e xtra for it.

There are two d isadvant ages to KA -Node:
user complexity. and no end- to-end transport
layer . It takes a good deal of typing for a user
to set up a KA-Node connection to a remote
stat ion. Also. if any inte rvening connection
breaks, the who le end-to-end connect ion is
b roken . witho ut the sou rce having an y
knowledge o f what actually got through 10 the
othe r end.

node to wh ich you connected , to the destin­
ation.

The transport laycr is respons ible for the
end-to-end delivery of data .

There are three othe r layers above trans­
pon : sess ion. presentat ion . and application
(layers five , s ix. and seve n, respectively).
Here , (lump these three together under appli­
cation. s ince their di scussion goes beyond the
scope of thi s anicle .

what Layer io; AX .25?

Befo re the advent o f network ing protocols
in amateur packet radio, AX. 25 se rved as
both thc link and a tran sport layer (and in fact
st ill docs in many sta tions today). As a link
protocol , it ensures delivery of data only be­
tween two d irect ly connected sta tions. The re
are no intermed iate nodes to worry about, so
there is no network or transport protocol.

On the other hand . imagine that there are
two digipeate rs in the path between source
and destination . Now we have inte rmediate
nodes Idigipca te rs ) and AX .25 pe rfo rms end­
to-end retransmiss ion on e ither end. From
thi s po int of view, AX .25 is functioning as a
transpo n protocol .

When ' AX .25 Fallers

AX .25 was never intended 10 ope rate as a
tran sport protocol. II doe sn 't work ve ry well
in that capacity- more often than not , com­
municat ions between two sta tio ns fa ils if
there a re mo re th an two inter vening
digipeaters .

Wh y? The critica l point is that , with AX .25
as the tran spo rt protocol. any packetlost any­
where bet ween source and dest inat ion needs
10 be rc-scm by the source ,

Assume that the packet delive ry probabili­
ty is 70 % between stat io ns (seven out of ev­
ery 10 packets are del ive red without e rror) .
Th is is a common probability , With two sta ­
tions tal king di rectly to one anothe r thi s is nOI
a serious problem. With one dig ipeater in
between , the delivery probability drops to
4 9 % (0.7 x 0 . 7 "" 0.49 ) . With t w o
digipcaters in between, there are three hops,
and the del ivery probability drops to 34 %
(0 .7 x 0 .7 x 0 .7) . Instead o f seven out of tcn
packets being delivered . the ratio ha s become
reversed ; only th ree out of ten packets make it
to the dest ination.

Of course, the originating station retrans­
mits the lost packets . but these mu st compete
with the packe ts other stat io ns are send ing .
You see the vic ious cycle that occurs here :
Mo re and more retries increases the channe l
loading. wh ich in turn increases the chance o f
coll isio ns, wh ich leads to further ret ries . Thc
channel quickly suffe rs from congest ive col­
lapse!

Many avid peckereers soon realized that
networking protocols were needed : to use
hop-by-hop ACK (acknowledgement of re ­
ceipt) packets to improve link re liabi lity .
(Bea r in mind that the re is a conve rse to
this-if the delivery probability is very h igh ,
it is bette r 10 forego the hop-by-hop ACKs in
favor o f the end-to-end ACKs.)

T he network and transport protocols used
in amateur packet radio all use AX .25 as
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The major advantage of ROSE is that it is

available from RATS at little or no cost (the
so ftware is available on numerous bulletin
boards if you can bum your own ROMs) and
it will work with almost any TNC-2 compat­
ible TNC. ROSE also el iminates the KA ­
Node requirement to send a connect com­
mand 10 each successive node between source
and destination. The use r co nnects with the
nearest ROSE switch and then tell s it 10 con­
nect to the final destination. using a special
country/c ity code which iden tifies where the
destination can be found . From then on, con­
nection establishme nt and ma inte nance is au ­
to matic.

ROSE shares the major disadvantage of
KA-Node: a disconnect anywhere along the
line breaks the entire link to the destination.
In spite of this. ROSE is an interest ing pack­
age that deserves your attention if you have a
TNC-2 .

1'iET/ RO~1

NET/RO~I has been arou nd for about two
years. The company Software 1<XX> original­
ly offered it as a plug-in ROM for any TNC-2
compat ible TNC.

To use NET/ROM , a user connects to his
local NET/ROM , comma nd the local NET/
ROM to connect to the NET/ROM nearest
the desired destinat ion. then command the
remote NET/ROM to connect to the actual
dest ination . All inte rmed iate links use AX .25
to improve reliability .

NET/ROM has some neat features. Every
NET/ROM periodically broadcasts all NET/
ROM nod es that it knows about . Other NET/
ROM nodes hear these broadcasts and for­
ward the information in theirown broadcasts.
In this way, the information about all the
NET/ROM nodes propagates around the net­
work .

NET/ROM works quite well , but it, too,
has its limi tat ions. Fo r example. the NET/
ROM broadcasts assume that if stat ion A can
hear station B 's nodes broadcast. then A can
rou te da ta th rou gh B. Unfon unately, this is
not always the case. the result being netwo rk
dead ends .

Another technical problem is that eac h
NET/ROM node mu st keep a list of all
th e o the r NET/ROM node s in the net ­
work . Th is is fine when the network is re la­
tively small , but it becomes unwieldy when
the network gels large . A T NC-2 has o nly
32K of memory , which is not easily e xpand­
ed , and the node tables take up prec ious
space.

T he last technical prohlem is that the NET/
ROM netwo rk layer d ocs not p ro v id e
for other transport layers bes ides the stand­
ard NET / RO M tran sp ort lay e r. T h is
becomes a problem when you try to do inter­
network (connect different kind s o f ne t­
works).

Finally , NET/ROM is not inexpe nsive at
about $60 per ROM , plu s you ha ve to buy
NET/ROM all over again to get the upgrades.

Fortu nately . there are options that avoid
the price . There are other programs that are
full y NET/ROM compatible , but are clearly
independent of NET/ROM . The first of these
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is PC/ Node , w ri tten by John Wi seman
G 8BPQ.

I"C/l"ode and TCP/ IP

PC/N(xie runs on any IBM -PC compatib le
computer and provides full NET/RO M capa­
bility . PC/Node can make use of TNCs run­
ning the KISS (Keep It Super Simple) proto­
col (most TNCs have this capabil ity>, or it
can work with an internal packet card, such as
the DRSI PC*Packel Adapter or the Pac­
Comm PC- loo. PC /Node also supports ei­
ther a W0R LI or a WA7MBL BBS running in
the same machine .

The second option is the KA9Q TCP/IP
program . KA9Q TCP/IP contains an impl e­
me ntation of the NET/ROM protocol , but it
docs not include the capability for users 10

connect with the ir TNCs. The NET/ROM
function of the KA9Q Net program can serve
as an intermediary and as a destination node
for a NET/ROM network, but not as a tc rmi­
nation node for such a network. In other

"The first
milestone was

the development of
the TNC, followed

closely by the
creation of
the BBS."

word s. Net supports only NET/ROM to
NET/ROM packets . Even though it is not a
complete implementation, it is quite nice for
backbone network nodes where there arc no
end users .

TexSet

Unlike the other networking. packages de­
scribed here . TexNct is a complete hardware /
software system. A TexNet node includes a
NIxie Control Processor, 9600 baud back­
bone radios. 1200 baud user access radios.
the netw ork soft.....a re, and a number of appli­
ca tio n software packages .

TexNet is interesting because , in spire of its
s implicity. it .....orks very well. It provides
access from user-to-user and user-to- BBS. In
addition , many of the TexNct nodes offer
weather data and personal messaging .

Technically, TexNet is sim ilar to . but not
compatible with . NET/ RO M . The Texas
Packet Radio Society's choice to offe r a com­
plete sys tem ke eps the cost down . The
TexNet net .....o rk is a joy 10 use because it is so
fast and re liahle. A TexNet node is less ex­
pe nsive tha n a two -port NET/ROM node .
and you get high -speed (9600 bps) backbone
trunks in the bargain .

TCP/IP

TCP/IP stands for Transmission Control
Protocolllnternet Protocol. Originally devol-

oped for the Defense Depan ment TCP/IP is a
well- tho ug ht-out collect ion of protocols .
Tep/IP was the ma instay networking proto­
col for government and experime ntal packet
rad io long before there was amateur packet
radio.

The key to TCP/IP is the Internet Protocol.
As the name suggests, IP is designed to inter­
connect different networks. In the commer­
cia l and government world IP is used to inter­
co nn ect local area netwo rks , dedicated
telephone links , public packet switching net ­
works, and pac ket radio networks. It docs
thi s by hiding the differences between the
networks .

In amateur packet rad io . TCP/IP was w t it­
ten by Phi l Kam KA9Q . Phi l's " Net" pro­
gram implements TCP/IP and several associ­
ated applications for keyboard QSOs. file
transfe r. and electronic mail. Net has also
been a springboard for others to add function ­
ality to . Net now supports the user informa­
tion service called Finger, and it supports
NET/ROM . Both of these funct ions were
written by others and integrated into the Net
pac kage.

One of the problem s allthc other network ­
ing pac kages have is that they arc not compat­
ible with one another. ROSE can' t communi­
ca te with NET/ROM , NET/ROM ca n' t
communicate with TexNet , and Te xNet can't
communicate with ROSE, e tc . On the other
hand, it is possible 10 ma ke Net communicate
with all ottncm andact a.~ a gateway bcnH~m

these different networks. Already Net
supports TCP/IP over NET/ROM , and there
is talk of suppo rt for TCP/IP over TexNet
and poss ibly TCP/IP over ROSE. Net is fast
becom ing the uni versal packet radio pro­
gra m!

Net is ava ilable for IBM -PC compat ible
computers , the Commodore Ami ga , the
Atari 520 , the Apple Macintosh, and most
UN IX'" ba sed computer systems. Aboutthc
only thing it doesn't run on is the Com­
rnodore-St . You can get Net from TAPR for
the cost of disk duplication (S I pe r disk at l a ~t

accounting ).

Concl us ion

Real-live ne tworking is availab le now. All
you have to do is to choose your favorite
tlavor. All of the net .....o rking pac kages have
thei r advantages and d isadvantages . It is my
view, however. that the KA9Q Nc t package
stands above the rest bec ause of its un iversal ­
ity , It does AX .25 " trad itional packet ,"
NET/ROM , and TCP/IP all at once. TexNet
is probably the most complete system with
everything in one package . NET/ROM and
ROSE are inte resting because they aliaw you
to tum your existing digipeaters into network
nodes with a mi nimum o f fuss. Happy net­
worki ng! m

Brian lloyd WB6RQN has pursued amateur
radio emhusiastically since age eight. He re­
('emf)' co-founded Sirius Systems , a network­
ing business in Petersburg. Virginia. You
mav reach Brian at: 57/2 Stillwell Rd. ,
Rockville MD 2085 / .
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1776 E"", 17th St . . Ck,d..nJ. Ot"" ••11 .

YES' I ", . nt '0 ~e' "dried Send m.. m\' Cl E Khool
, ..,.Iog ",d willR del.,I , .Ix"" lh. A.,,"' ,.... [)o.R'....
r"'i:r•m

Pron, S ......

AJJ~ ."r<.
C.,,· SI••e Z,p

A~ Art.. G.-k, I'h<_ No.
~,k h..x lor G ,], flull.."n on EJU,"llon..1 fl.nehlS

o V.,e,.n o AC"~e DUll' MAIL TO[)A Y!

AAR106

DTMf mutln9
h' • • I . ID·...
Au..-y outputI
Ea., 111I hi...•• : •

........ ..-InputT_,, _
l ow _ CMOS. 22.... @ 12-.

Detailed l ppllc-'Ion mln..al
Proo••mm.~ cos poiJI,n_
A.-pu'" & Ink cDUl1fty _

SJ~""/_to.Mea~

$149.00 ."::~:./.
CREAflVE CONTROL PRODUCTS

311' .......... . _
G._ J..--, CO 11_ ~

(303) U4 "1 405 _

RAISED PRINT
QSl CARDS

SRC-10
REPEATER/LINK

CONTROLLER

CIRCLE 306 Dill READER SERVICE CARD

CIRCLE 44 ON READER SERVICE CARD

CIlICLE 55 ON READER S ERVICE C"'RD

Say you saw it ill 73!

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy cncuu pattern on TEC·200 film
using M y plain pa per copie r

• Iron film on to copper d ad bcerd
• Peel off film and etch

co nvenient 8 y" x 11 Sill'

With Complete Inst ruct ions
SA.TlSFAcnON OOAR,A,NTEED

, Shtms /0' $3.95 10 Sheets only $5.95
MJd$ I.2'po5t~ NYR~lIdd~ I,"

The MEADOWLAKE Corp.
Dept , u. P.O , Box 49 7

Nort hport . New Yo rk J J768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

Networ:< QSl '• • P O I 13200 · AIe.andrlCl .l.A 71 J1~200

From Dennis, WASQMM
OItset Printed - High Quality

Nothing like it anywhere! You can
actually FEEL the typel 17

beautiful designs including a FUII~

Color Eagle.
For Free samples & Info. coli

(318) 443-7261

•



AMATEUR TELEVISION

TVC·4G
RECV
CONY.

$89

Tom (W60RG)
Maryann (WB6YSS)

TX7o-1
XMTR
$2S9

THE ATV TWINS
Hams. Call or Write fo r our latest catalog of ATV gear!
Transmitters sold only toTech or higher licensed amateurs
varified in latest Callbaok or copy of new license. 5189

(818) 447·4565 m-lSam-5:30pm pst. Visa, MasterCard

P.C. ELECTRONICS
2522 Paxson In Arcadia CA 91006

KPAS-E board $169
Shouldn't your ATV transmitter be as reliable? Weather
you want to put one in a balloon, RIC model, Robot. use
as portable ATV xmtr, or get one in our ready 10 go
TX70·, for the shack, with P.C. Electronics you see the
best! Com panion receiving downconverter board TVC·
2G $49, or ready to go in a cabinet - TVC-4G $89.

SURVIVES 100,000 FT. FALL
KPA51 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WBBELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

ctRCU 151 Ofrl READER SERVICE CAItO

NAVAL ELECTRONICS, INC,
5417Jetvlew oroe- Tampa, FL 33614

pnone: 813·885·6091· Telex: 289·237 (NAVL URI

(OCTOBER O"lLY )

T RAN 5 FOR MER 5

SOFT LIGHT MFG. CO.
SO l Slm pOOIl CI>.~I Rd.• Bloomillg lOIl, IPrl 41401

1812) 876- 7828 I (800) 365-2515
C.II 0< wr lle fo< Ir" E,.llmol.

Quoilly Cuolom mad. 10 Ord• •
Low . nd Higl> Votl~_Now up lO 3600 VII. ,

_ ......nee.. .., Pt=IICES

QS' YCI - ...._,--
~ tor eese~~

leOI.! . 215, 375, ~15, 575. 725, 135, 761.
tss. and 7Il1 (and 751Aw,lh UX14)

KanwM' . I..lh lC-l0 0l'If·l0 1flS/IIlId)­
14ll «0. &80. 1Il, 190. an.....

.,... . 73lSA . 141. 151, 151-1 . ifill 167
599.50 I" 2 .50 S&H ,n USI comple1!

1llSl* '!l0ll!~. 90 lllri-anty

SIll", Moynlain (nglnn.lng Company • ~.m.D2"

'01 1513, Slon. Mownlll :n. GA 3001I6. Via I nd Me KUplid.

-.01 ,... ,_"" ....~...1Ob.1(l.JlI, t li.<;I,. ... -4..... UN'O, rn:.
.u.L t.t.0.

t..I~'\IOOII TW-JISO llItlll
O\'u..,. HA" ........ "'""""" ...... PU;IIICA... _rNSIl*

__.HA .....

wo.."" "'"_." "'.,, """ USTf; ~'" 00: w.m
ROSS DISTRIBUTING CDMPANT

18 Sooth SUIte Street. Preston. Idaho 83263
1_1=a52-{)83(J

o()lJlS T, 2: fo., t«IlIIun 102'00...",.,. CIIIoed sa l 5.11

THIS MONTH'S SOODIE FROM THE CINDY STORE
YAESUn ·747GXS709,lJ(I

1 - . OMAR ELECTRONICS ' - I
FOR All YOUR AMATEUR NEE DS

I SPECIAL PRICES on all I

I MFJ PROOUCTS * A.R,R.l. PUBLICATIONS I
and other Ham Radio equipment!

1 _ 404-760-88461";':1 I
1 OMAR ELECTRONICS . o-PIlpo WAIFON 1
1-]650 HWY..!...38 HESuiteC• loganville,Gl3024!..J

CIRCU 10 2 Ofrl READER SERI/ICE CARD

CIRCLE 38 OPrl READER S ERI/ICE CARD

TINt newftol ll'$lema. ~rameleos. tu•.....,....r>ar~,

and COU~l""""asu""being uoed by W\d agllinSl cable,
w''''",ss. a nd sat"II'l" operators , New or;g;~al i~'o<m a·

teo S15.'5, Pay TV Vol, 1 514.' 5. Volume 2 S12.•5
E.per",nc... W'll> VC $12.95 MDSiMMDS Handbook
59.95 Suold 581e1l,te 5';'$1_ Uode< S600 512.95 My
M U Ot 6IS-t2 Scrambliog~ Monl""" S24.• 5Iyr.
Sa mple 53 Scrambl,ng Ne... Vear 1 (200 P"lI'")
522 .95 FREENewF"Calalog'

ClRCLE 38 Ofrl RU DER S£RVICE C" RO

PAY TV AND SATELLITE DESCRAMBlING
NEW . . . 1989 EDITION . . , NEW

SCrambling News, 1S52A Hertel Ave., Buffalo.
N.Y. 14216 COO 's 716-874-2088

....-. '''"' _, "'- , ,, , ..... to -.- """,.. ,_ "" ......

.. oJ ....... ......, ... _ .. "-'.. '·v" -... " . __,- --- ,,--. -_._,,'",___ __."'.COD~_. -_..._-.. " ...- .­_. --.. _.._.. .'._­_r .._..,, _"r_ ""'__. .. "'_ .'a_.... _ _ ,L"" _ .....__

.... _..... ." ,L. ·" • •11_._ ""'!_e i .... ......_...._...__.-, , ..._-
._ ....,.... ·""1""·'.n ........,.. 00.0... . '.•00"" " .00••

...HI·PERFORMANCE DIPOLES-
1- - ·,-= ~ P I 'l,....,. .... ..... .

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS
11903 ...'...·ClOd,.... S~" e soo

>'OU~TON, TU....S 11082

-WE IiAVE EX~"'NDED AND NOW STOCK
MANY NEWPAOOUCTS WE CARAY

~A. AUNCO, A~ECO, AM~ SUPPLY. APIiA DELTA, ANTECO,
AAAL, 6&Bfi!iTRUMENTS, BARKER 5 WUlAI.!SON. BENClEA,
SOUAA, BUnEANUT, BEE. CUSt1CAAfT, CQI,l l,lUNICATION
SPECIALISTS. CAB AES£Al'lCH, DA:WA, Dl,I,l,I()ND. HEI<IRY.
MUSTLER !\AU RADIO. fffi. CRYSTA.L., INTL WIAWG 5 CABlE,
KANTRONlCS, KACHINA. KENPRO. KOK, IQlAi\IlRA(;E, LUNAA ,
LARSON, MOBILE MARK. MFJ, NEUTECH, NeG. NYE. ~ER I~HEX ,

CST. RF INDUSTRIES. RADIO ~UBLI CATION S , RAD IO AM
CALL8CX)I(., SAAlSON, SPJ.RO. SMILEY ANTENNA. SANTEC. SYN
TEXTILES. J:i1lAG. STANDARD. TAO,TEN-TEC.VALOR VECTOR
~WEST, 'NEll. YAfSU. ANOlCal (1131.79-1760'
liT /Iou$e~.v~ T.... . 166112 MCON UT
Jusl _. Ot~uUc.Jf' FAX (1131 . 71-.341

CIRCLE 187 ON READER S ERVIC E CARD

We spectaltre In CB rad,o moo,latoon plans arod har&ware
Freoc-:y ancI HI tonver$lOl' • 1$. repIlI' boo<5. pIIrtl h"1'"
pelbmancellCCeSSCWle!o T~tJsal<$lledClJ$lClfl\e'srq

~76' Calalog 52

CBC INTERNATIONAL
LOU FRANI<LIN/1<6NH· Owner

P.O. BOX 31SODX, PHOENIX. AZ 85046
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Number 21 on your Feedback c.rd

DIDA'S9
The Dynasty Grows • • •

73 Magazine welcomes the new members to the growing DX Dynasty Award
cadre! Special thanks to DXDA chairman Bob Reed WB2DIN for processing the
results. Congratulations to all for a job well done.

First One Hundred Award Endorsements 150 NK6Z 100 All SSB 212 FD1BEG 100 All SSB
151 KB61UA 100 150 Mixed 213 DU1DZA 100 All 15mSSB

12 WD5N 250 Mixed 152 W90KH 100 All SSB 214 NBIMZ 100 150 All SSB
19 N6CGB 200 All sse 153 WB5FXT 100 150 All SSB 215 KK4YA 100 All SSB
43 VE6VK 150 Mixed 154 NBJE 100 All SSB 216 LU1JDl 100 All SSB
50 K8MDU 250 All SSB 155 N2ESP 100 All sse 217 KA9YYZ 100 All SSB
66 KF5PE 100 All CW 156 YV2EJU 100 150 200 All SSB 216 KA4TMJ looAII10mSSB
72 IK8GCS 200 300 All SSB 157 OZlDXX 100 All CW 219 WA0DDC 100 Mixed
73 WB41 150 All SSB 158 IK51lU 100 150 All sse 220 YC1ClS 100 All 15m s se

159 KAl10N 100 150 All sse 221 YC3FNl 100 150 All sse
New Awards and Endorsements 160 KD3AI 100 All sse 222 G0FWG 100 150AII SSB

161 OK 1AEH 100 All CW 223 KV48 100 Mixed
101 K5Aoe 100 All SSB 162 W9lCA 100 All SSB 224 N51ET 100 All SSB
102 KW2D 100 All CW 163 8P6SH l00AlL sse 225 WA9WIG 100 Mixed
103 PY3ARZ 100 All sse 164 KA6SPO 100 150 All SSB 226 N3COA 100 All SSB
104 WB4ETD 100 All SSB 165 ZF2KHIZF8 100 All SSB 227 KE6KT 100 150 All sse
105 N2FPB 100 150 All SSB 166 W6MVV 100 150 All SSB 228 IK70BB 100 All SSB
106 KD3CO 100 All sse 167 JA8CAQ 100 150 All CW 229 JY5EC 100 All SSB
107 K4NNK 100 Mixed 166 KI6WF 100 150 AII SSB 230 N1 En 100 AU 10m SSB
108 VU20 NR 100 All 20m SSB 169 K2MRB 100 Milled 231 PY2DBU 100 Mixed
109 AA5BE 100 All SSB 170 AAGGM l00AIICW 232 181YW 100 All SSB
110 PY50G 100 Mixed 171 JA0SU 100 150 Mixed 233 N01SL 100 AJll 0m SSB
11 1 VE4ACF 200 All SSB 172 NUBZ 100 All SSB 234 KC4BEB l00AII10mSSB
11 2 VE4S1 100 Mixed 173 G0GRK 100 All SSB 235 WA7QQI 100 All SSB
113 PJ2KI 100 All SSB 174 YB0VM 100 All 20m SSB 236 KA1AJG l OO AII 10m SSB
114 WB4CKY 100 All SSB 175 OV1BRM 100 Mixed 237 OZ9BX 100 150AJI CW
115 w6EOB 100 Mixed 176 W0TU 100 MIxed 238 KB4HBH 100 All SSB
116 KK41Y 100 All SSB 177 N7CNH 100 All SSB 239 KA3AWP l00Alfl0m SSB
117 IK1YU 100 150 AlI SSB 178 PY310 100 All SSB 240 NJ1T 100 150AII 20mCW
118 N8GCN 100 All 20m SSB 179 YB0ZCA 100 All sse 241 W4DCG 100 All SSB
119 KB1AF 100 Mixed 180 YB0AF 100 All SSB 242 YC0AX 100 All SSB
120 KBBBHE 150 Mixed 181 VE3PQB 100 All CW 243 VE70J 100 All 20m sse
121 KE2CG 100 150 200 250 All SSB 182 W2SV 100 150 All sse 244 AA4W 100 Milled
122 VS6CT 100 All SSB 163 NtADE 100 Mixed 245 N9GMM 100 All SSB
123 G31ZQfvVl 10Q 150 All SSB 184 WP4AFA 100 150 All 20m SSB 246 KB4HBH 100 All SSB
124 WB6FNI 100 All 80m SSB 150 185 KS7V 100 Mixed 247 KM4HF 100 All SSB

AlI SSB 166 W20FB 100 All 20m CW 248 CEtYl 250 All SSB
125 KA01AR 100 All SSB 187 G4ASL 100 All CW 249 KA1FVY l 00AII CW
126 K9SM 100 Mixed 188 NSJUW 100 Mixed 250 N2GVB 100 All 10m SSB
127 W6BCO 100 150 All SSB 189 KABWAS 100 All SSB 251 N20AO looAtll0m SSB
128 KA5MSL 100 Mixed 190 5N0WRE 100 150 200 All SSB 252 WF8E 100 Mixed
129 WB4FLB 100 All SSB 191 AA41P 100 Mixed 253 YB0HZL 150AU SSB
130 N7GLT 100 All SSB 192 JA5KDA 100 All SSB 254 N5M BD 100 All SSB
131 WA0X 100 All SSB 193 K02WQ 100 150 All SSB 255 N4SNS l00 AIISSB
132 KF4GW tOO All SSB 194 KA3NIL 100 Mixed 256 KA3TGY 100 All 10m SSB
133 N40GH 100AI110mSSB 195 WA8YWK 100AIICW 257 JN3XLY 150 All 15m SSB
134 VE1CBK 100 All SSB 196 VE 1ACK 100 150 All CW 258 N4PUV 100 All 10m SSB
135 7J1AAL 100 All SSB 197 HP2XVB 100 All SSB 259 KA9MAU 150 All SSB
136 K61CS 100 All SSB 198 WB5KYK 100 Mixed 260 KA40TB 100 All SSB
137 NZlW 100 Mixed 199 N5JW 100 150 All SSB 261 N4JED 100 All SSB
138 WB0N 100 All 20m sse 200 N40BJ 100 All SSB 262 AB4KA 100 Mixed
139 WC7F 100 Mixed 201 9Q5NW 100 150 Mixed 263 WA7QET 100 Mixed
140 F6lFE 100 150 200 All SSB 202 KW2D 100 All 20m CW 26' KA3AVH 100 All 10m SSB
141 Kl7N 100 Mixed 203 VE1HA 100 All CW 265 CE7ZK 250 All sse
142 KE8LM 200 All sse 204 HP8BSZ 100 All SSB 266 NI9J 100 MIxed
143 WA6YOO 100 All SSB 205 IKSJJO 100 All SSB 267 WB9PTN l ooAII SSB
144 VE2MFD 100 150 Mixed 206 YC3DKN 100 All 15m SSB 268 KB80AE 200 All 10m sse
145 N3APQ 100 All SSB 207 13VKW 100 150 200AII SSB 269 W0CL 100 All sse
146 HK1DBO 100 All CW 20B K2EWA 100 All SSB 270 WB7VUB l00Alll0mSSB
147 NM3V 100 All CW 209 K03CA 100 150 All SSB 271 JF6TU 100 All 15mCW
148 IK6GFY 100 Mixed 210 N9GDG 100 All SSB 272 ZV31Q 100 All sse
149 WB6UAN/M 100 All 10m SSB 211 KF8K 100 Mixed 273 KB4 VIA l 00Alll 0m SSB
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Official OX Dynasty Countries List: 811189
ABU All. ". _. , .0 A15
AFGHANISTAN .. ... , VA,
AGALEGA I$LAND 386
ALAND ISlANDS OHI
At..ASKA KL1
AlBANIA .. , lA
ALOAflAA ISLAND 519
ALGERIA , . . 7)(
AMERICAN SAMOA KS6
AMSTERDAM ISLAND .... fT·Z
AN DAM AN ISLAND VU4
ANDORRA ..... C3
A«GO<.A oa
ANGUIllA VP2E
ANTAACTICA Kc.
ANTIGUA V2
ANTlPOC!ES ISLAND It
" RAN ISLAND . . . EJf
ARGENTINA _. . , LU
ARMENIA , VG
ARUBA PJ4
ASCENSION ISLAND Z06
AUCKlAND ISLAND _ ZU
AUSTRALIA VI(
AUSTRIA OE
AVE S ISlAND YVt
AZERSAUAN UO
AZOfIES ISLANDS , , CU2
BAHAMA ISLANDS C6
BAHRAIN 1\9
BAKER ISLAND KHI
BAlEAAIC ISLANDS EA6
"'ABA m
BANGLADESH 52
""'OADOS 8P
SEAI'! ISLAND JW
BELGUIM . . ..... . . . . .. ON
BELIZE , . . . V3
BENIN TV
BERMUDA Vpg
BHUTAN AS
BOlMA CP
BONAIRE PJ9
BONIN JDl
BOPHUTHATSWANA. H5
BOTSWANA _. , . fI2
BOUNTY ISLAND , . .." ' . .. . .. Zt
BOVET ISLAND , 3Y
BRAZil .... PP_PY
BRITISH VIRGIN lSlAN DS __ VPX'J
BAU NEI V8
BUtGAf'lIA rz
BURKINA FASO xt
BURUNDI 9U
BYELORUSSIA UC
CAMEROON , . . . TJ
CAMPBELL ISLAND . . , ... " . . ZL9
CANADA . . VE
CANARY ISlANDS EA8
CAPE VERDE ISlANDS 04
CAPRI ISlAND IC
CAYUAN ISLANDS Zf
CEDROS ISLAND XFl
CELEBES YB
CENTRAL AFRICAN REPUBLIC ... , . . n
CENTRAL KIRIBATI T3
CEUTA AND MELILLA EA9
CONWAY REEF 302
COUNCIL Of' EUROPE TP2
CRQZETISlAND FT·W
CURACAO PJ
CYPRUS S8"
CZECHOSLOVAKIA OK
DENMARK , ,Ol
DESECHEO ISLAND , KP$
DESROCHES '0'09
DIEGO GAHCIA '0'09
DJIBOlJn J2
OOOECANESE ISLANDS SV5
DOMINICA J7
DOMINICAN REPU6UC HI
EAST CAROLINE ISLANDS KC6
EAST GERMANY .. Y2- Y4
EAST KtRIBATI .. . . 132
EASTER ISLAND CEe
ECUADOR HC
EGYPT su
EL SALVADOfI YS
ENGLAND G
EOUATORIAl GUlt,EA 3C
ESTONIA UR
ETHIOPIA . ET
EUROPA ISLAND .. . . , FRtE
FALKLAND ISLANDS , . . . . , .. VP8
FARDEISLANDS , . , .. , OY
FAROUHAR . . . . '0'09
FERNANOODE NORONHA PYtf
FlJIISLANDS _. . 302

FINLAND , , , , DH
FRANCE .. . .. . .. F
FRANZ.JOSEF LAND . .. .. UAl
FRENCH GUIANA .... FY
FUTUNA ISlAND FW
GABON . TR
GALAPAGOS ISlAND . . . HC8
GAMBIA .. . . .. . .. . . . .. C5
GEORGIA .. . . .. . .. .. . . .. . .. UF
GHANA . , , 9G
GIBRALTAR . .. 2B2
GLORIOSO ISLAND , FRIO
GOUGH ISLAND . ZD9
ooze ISlAND 9H<I
GRAHAM LAND VP8
GREECE .... . SV
GREENLAND . . . . . OX
GRENADA ... J3
GUADELOUPE , . , , . . . " FG
GUAM , . . . . , .. . , , ... , . .. KHZ
GUANTANAMOBAY KG4
GUATEMAlA TG
GUERNSEY GU
GUINEA , 3X
GUINEA-BISSAU J5
GUYANA . &AI
HAm .. .. HH
HAWAII KH6
HEARD ISLAND " ., VKe
HONDURAS . HR
HONG KONG '0'56
HOWLAND ISLAND . . KHI
HUNGARY . HI<
ICELAND . . . TF
IFNI . EA9
INDIA , W
INDONESIA ., , . . . . , , . . YB
IRAN .. . .. . . . .. . . . . . .. .. EP
IRAO , , . . . . . . . YI
IRELAND . . . . . . . . . . . . . EI
ISCHIA IC
ISLE OF MAN . GO
ISRAEL 4X
ITAlY . 1
IVORY COAST . . . . TU
JAMAICA . , BY
JANMAYENISLAND " . . , " JX
JAPAN , , , , , , JA
JARVIS ISLAND . . KH5
JAVA YB
JERSEY GJ
JOHNSTON ISLAND . KH3
~AN . n
JUAN DE NOVA ISlAND . . _.. . _. FRlJ
JUAN FERNANOElISLAND , cee
KALININGRAD .. " .. . , ... , .. , UAZ
KAMARAN ISLAND , . . . , , . . VS9
KAMPUCHEA .. . . . . . . . XU
KAZAKH .• UL
KENYA 51
KERGUELEN ISlAND FT·X
KER~AOEC ISLAND . ll.8
KIRGHIl U~

KOREA HL
KURE ISLAND . .. . . .. KH7
KUWAIT . .... " .. " . . , , , 9K
KWAJALEIN .. , . . . . ,KX6
LABRADOR VOl
lACCAOlVE ISlANDS W 7
LAMPEOUSA ISLAND IG
L<OS ~

LATVIA .. UO
LEBANON . . 00
LESOTHO. . 7P
LESSER ANTILLES . , . PJ
LEVANZO ISLAND IF9
IBERIA , EL
LIBYA ., ~
LIECHTENSTEIN Hat
LINE ISLANDS T32
LITHUANIA UP
LORD HOWE ISLAND VK2
LUXEMBOURG LX
MACAD . . . . , ... . " . , XX
MAcaUARIE ISLAND . . VKe
MADAGASCAR .. , 5R
MADDALENA ISLAND .. 1M
MADERA ISLAND C13
MAlAWI .. 70
MAlAYSIA . _. . . 9M2
MAlDiVE ISLANDS 80
MAli TZ
MALYJ·VYSTOSKIJ (1,4 •..., ISLAND 4J
MALPELO ' HKe
MALTA .. 9H
MANIHIKI ... .. . ZKl
MAFICUS ISLAND JD
MARIANA ISLAND KH2

MARION ISLAND , . . , , " ZSZ
MARKET REEF OJe
MAAOUESAS ISlAND Foe
~AASHALLISLAND. . . . . . . .. V73
~TIMVAS ISLAND .. .. PV'
MARTINIQUE . . . . . . . . F~

MAURlTAN1A _. _.... . __ 5T
MAURITIUS ISlAND 3B8
MAyOTTE . , , , FH
MEXiCO , . . , , .. , " . . , , XE
MIDWAY ISLAND , .. ".. . KH4
MINAMI TOOl SHIMA . . . , JDl
MINERVA REEF . . . . . . A3
MIOUELON ISlAND ... . . . FP
MOU>A~ UO
MONACO :]A

MONGOLIA . .. . . . . . . . .. . . . . . . JT
MONTSERRAT .. , VPZM
MOROCCO . .. CN
MOUNT ATHOS . . .. ". SY
MOZAMBIQUE ,.. C9
MYAN~lBURMA) Xl
NAMIBIA ZSJ
NAURU C2
NAVASSA ISLAND . _. _. . . •. KPI
NEPAl lINl
NETHERLANDS PA
NETHERLANDS ANTILLES . , , . . " . PJ
NEVIS ISLAND , , . . . . . . .. '0'47
NEW CALEOONIA FK
N[WHERBRIOES. _. . .._ . . _.. , YJ
N[WZEAiAND . .. Il
NEWFOUNDLAND . . . . VOl
NICARAGUA YN
NICOBAA ISlAND .. . .. . . . . V\J4
NIGER . .. . . . . . . . . . . . . . . . .. 5U
NIGERIA , , .. , , , .5N
NIUE ISLAND , , ZK2
NORFOLK ISLAND _.. VK9N
NORTH KOJlEA . . PS
NORTH YEMEN . 4W
NORTHERN IRElAND , GI
~AY . . LA
QGASAWARA ISLAND , JDI
OKINO TORI SHIMA(EIALOWIN'SREEF) 7J
OMAN .. .. A4
PAKISTAN.. .. AP
PALMYRA ISLAND . KH5
PANAMA . . , .. , ._ , HP
PANTEllERlAISLAND 1H
PAPUA NEW GUINEA PZ
PAAACEL ISlANDS .. BY
PARAGUAY lP
PERU . OA
PETER lSTISLAND . . 3Y
PHILIPPiNES .. .. . DU
PHOENiX . .. . . .. . .. .. T32
PITCAIRN ISLAND . . . . . . .. ,VR6
POlAND . ..... SP
PONl1ANE ISLAND let
PORTUGAl . . . . . .. . CT
PRINCE EOWAAO ISLAND VEl
PRINCE EDWARD ISLAND .. ,. lS2
PRINCiPE .. . . .. .... . .. . . .. S9
PRIBILOF " . . " ., . KL7
PROVIDENCIA ISLAND .. , , HKtI
PUERTO RiCO , .. , , KN
QATAR .. .. A1
RAPA ISlAND FOe
REPU6UCOFCISKEI 58
REUNION ISLAND FA
REVILlA GIGEDO ISLAND XF4
RIO DE ORO . . . . . . . . . . . EA9
ROCKALL ISLAND , GM
RODRIGUEZ ISLAND ., . , , . . , 3B9
RDMANIA ,.", . .... .. YO
RONACOORCAY HK'
ROTA ISlAND KHt
ROTUMA ISLAND . . . . _ 302
RUSSlA--SIBERIA U~

RUSSIAN SF S R .. UA
RUSSIAN-URAlIdT UA9-e
RWANDA , .. , , 9X
RYUKYUISLAND , . . . . .. " JR6
SABA ISLAND .. . . .. . .. .. PJ
SABAH 9M6
SABAYA .. .. HZ
SABLE ISlAND VE l
SAlPAN . . KHI
SAKHAUN ISLAND . . _. UAi-I
SAN ANDflES ISlAND . . . . . .• . HK'
SAN FELIX ISLAND . . . . . . .. . . . . . . CE' X
SAN MARINO , , , , T7
SAO TOME . . S9
SARAWAK .. .. ... . .. ,.. . 91.48
SARDINIA IS
SAUDIA ARABIA . . . . .. HZ
SCOTI.AND. . GM

SENEGAL . . 6W
SERRANA BANK HK'
SEYCHELLES S79
SICILY _ 119
SIERRA LEONE . __. _. . . . __ 91..
SINGAPORE _ W
SlNT EUSTATIUS PJ
SINT MAARTEN ISLAND . . . PJ
SMQM .. lA
SOCIETY ISLAND , . . .. . . . . F06
SOCOTRA ISLAND , . 709
SOLOMON ISLANDS . _ H«
SOMAlIREPUBlIC __ _ T5
SOUTH AFRICA . . ZS
SOUTH GEORGIA ISLAND VPfl
SOUTH ORKNEY ISLAND . . . VPfl
SOUTH SANDWICH ISLAND ..... • . . VPS
SOUTH SHETLAND ISLAND . . . , VP8
SOUTH YEMEN . . . .. .. , ' 0
SPAIN , EA
SPRATLYISlAND . . 1S
SAl LANKA 4S
ST BRANDON ISLAND , . . . . . . . 367
ST HELENA ISlAND . .. 201
ST KITIS . .. '0'«
STLUCIA , , J6
ST MARTlN ISLAND , , FS
ST PAULISLAND FT8
ST PETER AND PAUL ROCKS , . Pye
ST PIERRE AND MIQUELDN tSLANDS FP8
ST VINCENT .. .. .. . . .. .. .. . . .. . .. J8
SUDAN ....... . ST
SUMATRA .. . . .. YB
SURIN..... .. .. PZ
SVALBARD ISlAND JW
SWAN ISLAND .. . . . . . .. HR'
SWAZILAND . . , , .. , , , .. , . 3DA,
SWEDEN . .. .. SM
SWITZERLAND . " . . ,HB
SYRIA .. .. _. .. .. .. . YK
TADZHIK . .. . . . . , W
TAIWAN .. . . BV
TANZANIA 51'43
TASMANIA . . . ,VK7
THAILAND . _. . .. _ HS
TlNIAN . , , , , KHe
TOGO .. , . . " , , , ". 5'0'
TOKELAU 2M7
TONGA ISLANO . A3
TRANSKEI .. __ 58
TRANSVAAL . .. T4
TAINIDADE ISLAND PV'
TAIN1DAQANOTOBAGO ..... __ lIY
TRISTAN Dol. CUNHA .. ZD9
TAOMELIN ISLAND , __ FRfT
TUAMOTU ARCHIPELAGO , Faa
TUBUAI Faa
TUNiSiA , 3'0'
TURKEY , .. , TA
TURKMEN.. .. . UH
TURKS AND CAlCOS ISlANDS vP5
TUSCAN ARCHIPELAGO . . . IA
TUTUILA ISlAND KHB
TUVAlU T2
UGANDA . . . , , ,. .. 5X
UKRAINE .. , .. , , .. , UB,UT.UY
UNITEDAflASEMIRATES , , A6
UNITED NATION5-N[WYORK 4UIUN
UNITED NATIQN$-GENEVA . __ .. 4UlTU
UNITEDNATION5-VlENNA oIl,ll VlC
UNITED STATES . . W.K.N.A
URUGUAY CX
USTICA ISLAND . . _ IE9
UZ8EK , , UI
VANUATU" .. " .. , , YJ
VAT!CANCITY HV
VENEZUELA 'fV
VlETNAM . . " . " 3W
VIRGIN ISLANDS , 1<P2
WAKE ISlAND , KH9
WALES _. . _ __ _ GW
WAlLIS ISLAND .. _ FW
WAlVIS BAY Z58
WAYNE GREEN " , W2NSD
WEST CAROLINE ISLAND '0'63
WEST GERMANY , Dl
WE$TKIRlBATI .,. 13
WESTERN SAMOA .. 5WI
WESTERNSAHARA . . . . .• st
WlWS ISlAND . . . . .. VK9Z
WORLD BANK .. . . . . . . .. . 402
YEMEN .. 4W
yUGOSLAViA . . . . . , . .YU
YUKON , , , VYI
ZAIRE , 90
ZAMBIA . .. . . . .. 9J
ZANZIBAR ._ ,. 5H 1
ZIMBABWE . . . .. . . 221
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lV.I. problems? HIGH PERFORMANCE
PRESELECTOR·PREAMP

Low pass IV.I. filters from
Barker & Williamson

± 20 Mhz @800 Mhz: 65db
± 20 Mhz @ 95O Mhz: 70db

--

The solution 10 most interference. Intermod. and desense
problems in repealer systems .

*40 to 1000 Mhz tuned to your frequency
- 5 large helical resonators
- Very high reject ion
- l ow noise-high overload resistance
- 8 db gain-ultimate rejection ) 80 db
. GaAs fet option (above 200 Mhz)
- c est alumi num enclosure

Typical rejectiOn: »N, BNe , and 80239 connector options
± 600Khz @ 145 Mhz: 28db
± 1.6 Mhz @22O Mhz:4Odb (44dbGaAs)
± 5 Mhz @ 450 Mhz: SOdb (6Odb GaAs)

Fl10/100 FL6/100Fl10/1500 Fl6 j1500

NEW
Model
10-28

1D-2B-LP Low Power 5109.95

GLB ELEC I RONICSJNCo
151 Commerce Pkwy., 8ull.10" NY 14224

116-875-6740 9 to 4

- u c to 8 EPROM programmed messages
- Adjustable audio, speed & interval timer
. "10 over voice inhib it "
- Low power option
- Mod ular design
• Message selectlOO via binary il"lput ­

TTL levels
- su e: 2.7 x 2.6 It 0.7"

The 10-28 provides required station identification without troublesome
diode programming . The " 10 01l9f voice inhibit" ci rcuitry allows to r cour­
teous operation by not allowing an 10 until the next squelch closing,

CtRCL£ 17~ IIUD£R SEA'I'lCf: CARD

!D-2B WiredlTested 599.95.."

•Add S2 shippIng
and handling

All ecc-e to match
50 ohm lron$lTllners
and a ntennas

CIRCI.IE 53 ON RU.DER Sl:JI'VlC( CARD

fr.cl: .=..l- C"~ d_ Iolinlm ..... -- -- "'- , OC r --
~

R.1Q,"~ ,= ~-
~~, ~~ '8 - JOMHz .tII'

01.1 01'100 _00
~- ,, - "'~ 18 · JO """'l .$0 "

A.6/ '~ 'ceo 00- ,, - ~~ 1>.......... _ ,$G'

Fl6/ 100 '00 55 MH' ,, ~, ,, ~ I> me"" 134 ,$0 '

ALL OJR PRODUCTS MADE IN USA

~ BARKER a W1LLIAIISON
~ Q.JoIrtv ComrnunicotiOn Producn Since 1932

At veu Dis1IibutOfS. \o\'Iite or Coli
10 Conal Stfeet Bristol PA 19007
(215) 788-5581

- ••

~ORION
~ BUSINESS
INTERNATIONAL, INC.

1M
Conoga Parle CA 91309 USA
Fox' (8 18) 888--5112 Telex' 697-4899

P'O. Box 9577
Tel: (8 18) 888-4927

Designed and bu ilt in the U.S., the Orion rotator uses a worm
gear drive for outs tanding turning torque and braking power.
Capable of antenna loads as large as 35 sq uare feet. Special
housing shape allows fo r mounting in most crank-up and fix­
ed towers. Prec ision made wi th high qual ity components
th roughout, the OR-2300 is built to last.

For further details con tact your dealerat Orion .

THE ROTATORI

to

UHF
(420-520)
• 3 0b f}alfl
o No _

• Easy 10 Mount
• Rugged
• Superior

P"""",,,~

• Radlalot" Snaps
On andOlf

• CompetitIVely Pnced

• JdtJ Gain
o No _

• Easy 10 Mount
• Rugged - Goes ttrrough Car

Wash W>tt'!out Removal

• Superior Perf(ymance
• Broad Bandwidth
• Small SIze

• CompetrttveIy PIICed

VHF
(140. 17S)
o No _

• Easy iIo MounI

o R"""'"
• SUperior

Performance

• Fiadralot" Snaps
On.n,"'"

• CompefJtlV9/y Pnced

CellularfTrunking
(800·895 MHz)

Look at our N'fJBlLE rrLARK...
"ON WINDOW" Line

3900-8 R....er Road
Scholle.. Pa(~. IL 60176

312· 671·6690

brings imagination and innovation
antennas and has been

since 1948!!
CIRCLE 16 3 O~ READER SERVICE CARD
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Numb&!' 22 on JOY' FHd~ tII..v

TCP/IP
for the Macintosh

Now this powerful PC runs one ofpacket radio's
hottest networking systems!

by Doug Thorn N60YU and Dewayne Hendricks WA8DZP

Figure I. A typical screen with three windows. The top window shows the results ofa calisign
query, the middle window shows a trace of me and computer activity , and the last window is
the command console,

net > f inge.. t~2nsd~n6o~u

net>
",,,,, ' ,.,, be in9 f ir>9,,"ed bI,I •• .• 1.209 : 1008 1 <5.... .,Iul 16 1. 29 :09 1989 )
.....t > I

- -------- -- - ~--= -== ~

2:30 ~

What It Does
The Mac offers the major advantage of

o n-screen. multiple-sessions at th e sa me
time . Every time the user creates a new ses­
sion. such as an FrP , a new window is creat­
ed for that session where all of the input and
OUIPUI will appear. The session most recently
created becomes the active session. The user
can switch bet ......een sessions by either select­
ing the desired session from the " Window"
menu or by cl icking on the session window
with the mouse .

The co nsole session window is the only
session window active when rne program is

(calculator. alarm clock . ed itor . c tc .) togeth ­
er with cut -and-paste . between programs at
any time .

In bringing KA9Q TCP/IP to the Macin­
tosh . we tried to preserve the command line
inte rface while keepi ng tradit ional Macintosh
functions . This resulted in a hybrid form : one
fam iliar to the typical Macintosh user . while
preserving some of the look and feel of the
origi nal vers ion.

c o n s o le

Trace - aHO

Finger - n60 0"- - - - ---------,-11
WA'fNE GREEN II
W2N5D License Closs : A
WOE CENTER. PETERBOROUGH , NH D34~8-0000

RT 202 fVf) FOREST RD , Hl'f'lCOCX , NH
A~ II , 1987 Exp j,.o \i Ol'l dat. : FIu9 I I . 1997

P....... i ""s Closs :
S"p 3 , 1922 P..ocess date : F1u9 . 11. 1987

Nome :
L ic",nse :
Ma i I oddr.ss :
Stot iOl'l odd...ess
Efftl'c t i .... d<l\e .
P....... i""s C<lllsi9"' :
9 i ,.thcklh '

AX2S : NOO'fU- >KJOQA I NRz2 NS=2 pjd=re~l

ooסס L icense ~VH

o~O r-eev -
AX2S . K..J6QA- >N60VU RR <P ) NFI"'1
ozO s.nt ·
AX25 : t!6OVU- >KJ60R RR<F ) 1iR=2

I

of the world's networks, nor j ust on packet .

Net/Mac and 81\1 /1\1ac

One of the major advantages the Mac intosh
pro vides is the co nsiste nt user interface . This
means we don' t have to lea rn lots of new
commands to become proficient with any
progra m. However. this requirement to sup­
port an " ease of use" interface has ca used
so me difficulties in our attempt to get Ph il' s
package 10 run on the Macintosh .

One o f the major issues we had 10 over­
come was the conversion of NET and BM
(the names given to Phi l's programs) into
Net/Mac and BM/Mac and make them into
modeless programs. In the Macintosh world .
all programs arc modeless . This means that
the user ca n perform any action at any time .
regardless ofthe current state of the program.

For example. Phil's implementation has a
command line o rie ntatio n. A user en ters one
command afte r anothe r to cause the program
to perform a given set of actions. In Macin­
tosh programs we ca n pe rform additional
func tions . such as opening desk accessories

* Fil e Edit Wind ows

TCP/IP Protocols

TeP/lP (Transport Control Protocol/Inter­
net Protocol) is a set of protoco ls developed
in the 70s for use with A RPANET. a network
of computers used by the Department of De­
fense. Today tens of thousands of computer
systems in the world use TeP/ lP because it
allows normally incompatible systems to
commu nicate with each other . Typically.
TeP/IP is implemented on large mai nframe
and mini-computers . and has no( been avail­
abl e 10 the personal computer user. Phil Karn
KA9Q was challenged several years ago to
implement it on his PC . His co-wo rkers said
it couldn't he done . . .. The result was the
KA9Q Internet Protocol Package . now avail­
able for several major personal computers.
Phil ' s effort has now made it possible for the
average ham who has a computer in his shack
to use these protocols for packet.

Why TCP/ IP?

Packet radio started out be fore the pe rsonal
computer really put its mark on John Q. Pub­
lie . Early use was purely for keyboard-to­
keyboard contacts. later evolvi ng into the
PBBS (Packet Bulletin Board System) net­
work that ex ists tod ay .

Tep /IP provides a basic framewo rk o nto
which you may add serv ices. An example
is Telnet protocol. that provides keyboard­
to-keyboard communications. just like trad i­
tional packet. Anothe r example is FrP (File
T ransfer Protocol) . that implements a simple
file t ransfer system between stations. SMT P
(Simple Ma il Transfer Protocol) provides
mail services . All of these protocols run at
the same time. allowing several people to
connect 10 your station at once . As you ca n
see. each of these are separate. and you ca n
easil y add new commands as the syste m
evolves . By using the T e p/IP protocols. we
now have the ability to interope rate with
these tens of thousands ofcomputers on many
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T here is a new voice In packet radio
known as the TCP/IP. TCP/IP can

provide hams with many new features and
capabilities never before seen in amateur ra­
d io packet communication. Implememcd on
the Macintosh . these features are easy to use
and understand .



* File Edit Windows

di' liE

12:01 ~

B 0 1.5:::::: R n
SVN _ ,
£ .. t ...1;~d
220 reO\llJ . nor-co I ,c»pr. 0I'"9 FTP vers i on 87 122'.'5.33 ( o lp/'lclll9nk . 4 +nO tto .2Rl> Mac: .... L
I ...~ o t Sun,Ju1 16 12 ,01 :03 1989
us." a...o...yftlous
33 1 Ent ft .. PASS c cmftlo...d
poss e-ee...
230 LDqged i ...
d i ..
200 Por t c~ c>l<Cly
ISO ~en i ng dg t o eonnee tion 10r LI ST n6gy.t: put>:
d 0 0 - .. 1 M"\I 2& 02 : 12 8g I'\ocFltu

154608 0- r-1 Apr- 13 Og: 5 4 8g ~ono)C 25 . Q"c

4990 O- r f Mar 31 0 2 : 30 89 ~AMTO.SIT

d 0 O-.. f May ta 18 :38 89 PCFl tu
115238 O-rf 08 01 :5 3 89 r fc 10>< >< .s it
58352 0-.. 1 08 0 1:05 89 rfe 79J ,s it
11594 0-.-1 ,Ju l 08 05 : 15 89 Shor t707 .l'Ie t

d 0 o-rf ,Ju l 1& 18 : 46 89 re><t F lies
Get wlflp le t e , 4 24 by tes r e ce ive d
226 Fi I e s .... t 01<

I

BO I - S CAN tIIn I ",r n u gur ICOM 111000 ond
P C IntD tile Ul TlMAr[ SC ANNI NG S 'I'ST ( " '

• Do... .. 'OOO ,~ 200 ..... PO' *"'_
• Uoo . , v''''''' 'co ,• • ,.., .... . fo •••

• Dcl, p" ' 00 ..Of.' ""lot
• C""".. " om 3 .<on -",nll • .., ."j..."".
• Sot ••• •.. '"n.. " "'" I,. .. 0 0 " 9;; ; _n""
•500,,, ..,,~ ..., . ,' ~ ' 01; to " >II """" j
• :;""" - . lI " . for ,,;0 .. .... .·••", ' a.,...,,, ..,•• 122<..' .......1

:t-.p1 .,. " ..., .. . .. ,' ...,, "l '"
· ,""._ .,.••••••_ '" ' ~ ''''''' ' ' ;>O ' _.oe
• f 0""" . ' •••• 10 ,n.'.nll . " "l/" opl"",, . .. oc.nt.....".

I,,.. '.0' •• 'on",' t ' ••q..n•• 10 , Of • ' ''''' • • ,..,

""'• • " .... . >e'«l - ..n"... _ .••". '
• P''''I '''' ",,"' ~ ' O oO ....""',," " 0" ...., ~ ,. ......

~' '''I ' ''' ,_•• eM ,,,. ~ ""~ S' l l' .
Co " .. ' ..I ' ' .., 1 1f- ) '0'·
.....' 1_ 'll$ · 2U1 "t ,ntr" I<t . oe ..n no
0. " .." . p, o;,".. ( ~IOCO 1'<1' '''l''''' '1 10
c , MO.• Tx ".n" _ •• •0'" '"
w"" .., ..... , ,..,,,,

Figure Z. An fTP session K'ith a remote host. The user has logged on to the remote system and
requested a listing of the files.

"1 -SUIoI
,., ' . 1- 1 1' . 111I • • e ,.It. III
.I....r ...... IllS•••

CIRCLE 22 ON RUDER S ERVICE CARD

• Fil e Edi t Windows 3:05 ~

r ou t e c ommend
FIIK/'-"II.· Dh pley,/Chellge, t he IP ro uling ta ble .

Monitor More!

Sr IlIIX: r oute [optio n, ] Universal M-7000

Figure 3. The Help screen for the " roule " command.

"Ii'In: .eOd><ho,t ><i nterfKe><,ho,t>
'd rop><ho,t>

H uge 70 Pagt
SWL Catalog
Available f(J
$1 Rcf",ndable

COMMUNICATIONS TERMINAL

*cw * Baudot * Silor A
* Silor B * TOM·Moore *FDM
*ASClllow * ASCII High *lileral
* Bil lnversion * Var. Speed * DalaM
* FAX AMlFM * Packel * Diversity
This mil itary-gn.de surveillance decoder offen
the ultimate in sophistication and performance
for the serious teletype listener. No computer
required . Too many featu res to Jist here. Write
for complete lechnical specifications. From
$999 .00 net.

) ( P,ooiOO' ) ( t encet )!'IIeN t

r e
ro drop k3rnc
ro e<l d ....e Bdzp u O ke6 nen

[ To pics -l(
Vou · ... t>@ i lll,
~, .

Vou · .. .., bei "9
...et > O"g er
n e O
"'01.1 ' ... b e in9
.... t > 1 i "9"'""

~"Vou · ... being 1 ing<tred bI,l 44 .4 . 1. 209 : 1008' (Sun,Ju 1 16 14 :29 .09 1989)
net> I

started. Other sessions are created in the nor­
mal manner from commands issued from the
conso le session. The user can create a " Log"
session which shows the conte nts of the sys­
tem log from the time the program was stan­
ed . The user can scroll the log to see what
traffic the program has hand led since it was
started . You can stan a " Trace" session for
any active interface . The session window
shows the trace ou tput for the interface as
specified by the user.

Finger session windows are handled in a
special man ner. They are allowed to stay
open afte r the session has closed . The user
has access to the information displayed in the
window until it is no longer required . In addi­
tion, the " Finger ," " Log," and " T race"
session windows are treated as read-only . No
input is allowed to those sessions.

You can resize all sess ion windows and
place them on the screen in any way you
desire . You can obse rve the activity on seve r-

al sessions at the same time. This feature has
proven very useful for nonnal program oper­
ation.

Figure I shows a typical screen with three
windows. The top window shows the results
of a callsign query from a callbook se rver
using the finger command. The middle win­
dow shows a trace of all activity between the
T NC and the computer. and the last window
is the command console window . In this ex ­
ample the console is the active window. Just
cl icking on another window with the mouse
makes a window acti ve .

MulliFinder, the pseudo-multitask ing pro­
gram for the Mac as, run s Net/Mac and
8 M/Mac at the same time . You can send and
receive documents and mai l while answering
mail . The only requirement. of course , is lots
of memory ; 2.5 Megabytes suggested! Nell
8M and Net/Mac . run ning simuhaneously on
a Macintosh 5l2Ke, uses up 100 much memo-

continued on p . 73

LOGWRITE'·
It'" you lirtd 01 w...,. YOU' ,,_ aDd """"'"1 <)II oub-fw
.... _ . 8nftI YOU' ""ioD intO II.. <:uIrIpUIft' lip
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k'IJinJ _,am wn " ... by Ed""" I:.C 3VI. I.oGWIIITE ..
1"""".1"'" oc=MC>rf foI' I"" """'~~ hom ".'100. II simpli ·
Ii.. you, "I"', ..io...nd giv~1 )'01' ,h. roml"'lilin <dS' in
ron'"," ns ond OXing . 1.(lG WIU Tf: wo'k> with oil 111M PC>
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LOGWII ITE·. u,,;q split 5.:tttn fe.tu.~ alIcrwo foe simuJla·
................. aDd ,~"J l.or&i... f_u,.. include:
·1_calIsip oe pm..- xan:h
. !'nn,. Ed" . oe View """"''''
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· Au' omo 'i< "mddo,~ scampi",

T. .. p"'CMOO' f••,u,.. o" 'orna"" WOld w'"p, bocbf'"C<' ror ·
rec1 .•nd """,llioS· ThI'(>W .woy y<>"' 1"''' ond 1"1'.",
Toord<, y<>u, ropy of LOGWlI l1 Ii. rompko'. wi,h in'1rlK1ion
..........a...nd 1;!4.9S IPa. rai<leftu odd l l.50 oolc-> ....1...'

It~.--.-~ Consult ;...
P.O _MII,_ ,t_ PA I~U
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Number 23Qn your Feedback ca rd

Vertical Antennas at HF-Part II
More surprising facts about HF verticals.

by Stan Gibilisco WIGV

•

SWR at 100 kHz of either side of resonance ,
using 00 matching transformer and assumi ng
a perfect ground system. would be about
7.4: I (520 170) . The bandwidth as previous.
Iy defined he re would be zero unless a trans­
former were inserted , and this is assumed in
Figu re 8a.

A s the loss resistance increases. the mini ­
mum SWR becomes lower, and the curve
flattens out . giving the impression of broader
bandwidth . If the loss resistance were to rise
to 450- a quite real possibility with just two
or three buried rad ials- the SWR wou ld be
flat at 3.800 MHz, and the curve fai rly broad ,
as in Figure 8b , withou t the matching trans­
forme r. The unfort unate operato r would
suffe r a severely deflated ego if he believed
th is were a good sign. as the instruments
would appear to prove , and then was told.
correctly. that :

Eff (%) = 100 (7152)
= 13 percent

OblaininR Gain

We have seen that you ca n obtain omnidi­
rectional gain with a half-wave ve rtical an­
tenna with an extensive ground radial system.
The ground plane doesn ' t increase ante nna
effic iency (al though it may by a few percent,
if the ground is ve ry lossy) , but it refl ects the
electromag netic field, in effect c reating a 2·
element vert ical collinear array . You can add
more collinear elements and get more ga in;
doubling the number of in-phase elements
increases the power gain by 3 d B. This is
done at VHF and UHF. but seldom at HF
because of the practical limitation on antenna
height.

Vertical eleme nts may be phased to get
gain in some d irections at the expense of
other direct ions . Two vertical antennas fed in
phase and spaced Ih wavelength apart pro­
duce 3 dB gain perpendicular to the line con­
necting both antenna feedpomts (Figure 9a)
and ze ro signal along that line. If the antennas
are fed in opposi ng phase , such as by adding
~ wavelength of feedline into one of the
antennas. this pattern is rotated 90 degrees
with maximum signal along the line connect­
ing both ante nna feedpoinlS (Figure 9b) .

If both antennas are half-wave in height,
and there is an extensive system of radials
around each antenna, thegain will be 6 dB over
a quarter-wave vertical alone. in the favored
directions of the phased ve rtical syste m.

Other phasing patte rns are possible. One
common feed system is to space two verticals
1,4 wavelength apart and to feed them in phase
quadrature (90 degrees out of phase). The
result is a pattern with a null in one direction.

390 0

390 0,"00

FREQUEN CY, KHz

38 0 0

F R EQU E NC Y. KHr

a

,
,370 0

Aj

,j~oo,.,..----':-'o<:.------cJ

•· ,•

•· ,•

•

,

A full-size quarter-wave vertical antenna
typically has a useful bandwidth o f about 5
percent of the resonant frequency. For exam­
pie, if the resonant frequcncy is 14.200 MH z,
then the useful bandwidth is around 700
kj-lz-c-which exte nds beyond both ends of the
band . This value will increase with increas­
ing loss resistance , and will decrease as the
antenna is shortened and inductively tuned . A
properly operating short vertical might have
a useful bandwidth of only a few kilohertz
whe n the grou nd plane (radial system) is suf­
ficie nt for high efficiency . In other words,
you can still have an efficient ante nna that is
electrically short , but the trade-off is narrow
bandwidth .

The interesting (and possibly deceptive)
point is that a lossy ground system often
appears to enhance performance from the
standpoi nt of bandwidth , as well as lowering
the SWR if a matching transformer is not
used . See the hypothet ical case in Figure 8.
The SWR-versus-frequency curves are for a
33-fOOl vertica l tuned for 3.800 MH z . The

Figure 8. (a) Typ ical resonant curve f or short
ve rt ica l with inductive luning, low-loss
ground , and marching transf ormer. At (b)
The same antenna without the transformer
and with a lossy ground. This graph gives
the impression ofgood performance because
of broad-bandedness. Broad -bandedness
doesn 't always mean high f'jficif'ncy!

Tuning Coils and Traps

My purpose in discussi ng these is simply 10
offe r suggestions for minimizing the losses
they present . The importance of minimizing
losses in coil s and traps increases as the an­
tenna is made shorter, since the radiation
resistance decreases . A coi l with 1.50 of loss
will nOI seriously degrade the operation of a
vertical antenna 70 degrees high , but will
devastate the performance of a vertical j ust 15
degrees high .

Use the hea viest gauge wire for coil wind­
ing. Protect the electrical j unctions from the
clements and they should not , unless un­
avoidable. be of dissi milar metals (for exam­
ple, steel and copper). II' s best to either weld
or solder them . Minimize the total length of
wire in the roil by using the smallest possible
coil diameter andlor a low-loss powdered­
iron core. Mak e sure the co re is rated for the
transmit power you want to put into the pow ­
dered-iron core.

What ' s the difference between a co il and a
nap? The major diffe rence is that a coil serves
only to physically sho rten the length o f an
antenna without changing its elecincal length .
A trap also has this effect. but it also allows an
antenna to operate on more than one band .

In trap construction. the same general rules
apply. with the additional constraint that the
capacitors have low loss and be capable of
withstanding the voltages that will appear
across them . Traps should be resonant at the
center of each band for which they are de­
signed, or ideally , for the sa me frequency
that represents the median operati ng freq uen­
cy in eac h band used . For example. if you
prefer Ihe lower C W parts of the 40 and 20
meter bands. adjust the antenna and traps for
about 7 .025 and 14.025 MH z; otherwise set
them for 7. 150 and 14 . 175 MH z (the ce nters
o f the bands) .

Useful Bandwidth

The useful bandwidth of any antenna is
defined as that frequency ra nge over which
the SWR at the feedpoint is at o r be low cer­
lain limits. In practice , a good limit is 3: I , or
e lse that ra nge over which the transmitter can
be tuned for optimum operation without the
need for an outboard matching network.
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I n Pan I in the September 1989 issue of 73 ,
the aspects of HF verticals I discuss are

polarization . ground wave propagation .
grounding , use of radials. and calculating
antenna efficiency . In Part II of this tutorial , I
discuss luning coils and traps . useful band­
width, interference . and low-ba nd DX con­
side rations.
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Figure 10. Three-element vertical yagi. 11,e driven element is J4
wal'e; the reflector and director are 5 percent longer ami shorter,
respectively,
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Low-Band DX Considerations

For lo ng-distance communica­
tion at frequencies of 7 M Hz and
below. the vertical antenna is a
good choice when space is limited.
A d ipole antenna must be at lea st
lh wavelength above the ground to
have good low-angle radiation;
this will require two supports of
that height. BUI a 1Ji -wave vertical
radiator with a good ground radial
system wi ll pro vide just as much
power gain as the dipole, will radi­
ate well at the low angles des irable
for DX. and will do it in all d irec­
tions-with just one support of
hal f the height.

A lh·wavelength vert ical with­
OUI radials will equal the pe rfo r­
mance ofthe \4 -wave vertical with
radials; addi ng the radials to the
taller antenna will provide 3 dB of
power gain at low angles in all
d irections . Verticals may be
phased o r combined to form para­
sitic arrays with directi vity and ad ­
ditional ga in .

Probably the most visible ad­
vantage of a ve rtical antenna is its
unobtrusiveness. Even a quite tall
vert ical is nor an eyesore to most
onlooke rs. You must take ca re to
ensure that the antenna canno t
come into contact with ut ility
wires. and some local ordinances
forbid manmade structures that
wi ll not fall entirely within the
owner's property. But for the cost.
effort. and space, the vertical an ­
tenna may be the best choice for
tne ham or SWL se riously inter­
ested in low-band DX . III

further than the horizontal component be­
cause the latter is ca ncelled OUI by ground
plane effects. Nonetheless, you can go a long
way 10 reducing the noise simply by placing
the vertical further away from the electrical
wires and house. In pract ice . a vertical anten­
na may be more likely to pick up interference
than a horizontal antenna, simply because the
vert ical will usually be closer to the sources
of interference.

A ground-mounted, backyard vertical an­
tcnna is surrounded by houses with their un­
shielded wiring . and the problem is com­
pounded if utility wires are above ground. In
th is kind of situation it may be bette r to mount
the antenna up ',4 wavelength and use three or
four radial s (fo r eac h band ) that may double
as guy wires. Alternat ively , you cou ld use a
separate receiving antenna. such as a ferrite
loopsrick with a preamplifier. You can orient
th is type of antenna to null out the noise.

Vertical antennas may cause more radio­
frequency interference (RFI) than horizontal
antennas fo r the samc reason ; the ground­
mounted ve rtical will usually be closer 10

home entertainment equipment. Again. the
solut ion is 10 get the antenna in the clear and
well away from home wi ring and appliances.

Verticals and Interference

You often hear that a vert ical antenna picks
up more man made interference . especially
from appliances such as vacuum cleaners.
hai r dryers. and elect ric blankets . than a bon­
zontal antenna . It is true that the vertical
component of noise tends to propagate a little

Figu re 9. Verticals spaced at ~ wavelength
andfed ill phase (a} and J80 0 out ofphase (b)
produce these directional patterns.

/ "
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/
L INE CONNECTI NG
ANTE NNAS

-, /

.,
EX) LINE

CONNECTING
ANTENNAS

Th is swi rchab le array gi ves
about 5 d B forward gain over a
si ngle qu art er-wa ve verti cal.
You might put such an antenna to
good use on 40 or 80 meters for
contest work from the Midwest,
for example .

Add ing the parasitic element
lowers the impedance of the anten ­
na at resonance . which must l ikely
causes an increase in SWR. You
may use a matching section or
tran sformer to lower SW R. if
d esi red . You ca n co nstruct a
matching section from a '..'-wave
section of 520 line (the veloc ity
factor of the line must be taken
into account) and the main feed ­
line from 750 coaxial cable . Most
transmitters will work all right
with 750 fccdlines having reason­
ably low SWR. If a 750 feed line
is used . however. do not rely on a
520 SWR mei e r fo r accu rate
indication. Figure II . A switchuble bi-directional vertical yagi. Th e parasitic

The gain and d irectivity of th is element is physically 5 percent shorter than the driven element. but
antenna will be evident for receiv- opening the relay causes the coil w be inserted, lowering the
ing as well as transmitting . parasitic frequency 10 that of a reflector.
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This is called a cardioid pattern since it is
heart-shaped . There is so me gain in the
favored direction of this system , but the lobe
is very broad.

A Sreer a hle Vertical Yagt

Another way to obtain directivity and gain
is to U!'>C one or more parasitic elements . The
driven element may be a quarter-wave verti­
cal ante nna. and the parasit ic elements about
5 percent longer (for a reflecto r) or shorter
(for a di rector) Ihan the driven element. A
2-el ement ve rtical yagi may use either a
di rector or a re flector in conj unction with
the d riven clement. The parasitic elements
are not co nnected to the fccdlinc. but instead
are short-circuited to their radial systems
(Figure 10).

You may move the parasitic clements by
ma nually changing the positions o f the
clements. moving tbem in and out of pre-set
holes or rods in the ground . This docs nOI
mak e for quick switching of the antenna's
direction. hut it may he useful if you don't
need this feature. Alternatively . you may
make the parasitic elements 5 percent sho rter
than the driven element. and lengthen them
with small inductances in se ries. thus con­
vert ing fro m di rector to reflector.

Figure II shows a switchablc hi-d irect ion­
al system. The parasit ic element acts as a
refl ector when the relay is open.
and 3.\ a director when the relay is
closed and the coil is short-circuit­
ed . The parasit ic element is physi­
cally 5 percent shorter than the
driven clement; with the coil in­
se rted. it is electrically 5 percent
longer . The 2 elements are spaced
0 .15 wavelength apart . This dis­
tance . S. is given by:

Sfcct'" 148.'fMHl
Smeie r, '" 45.0If .l,tHz
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Doug Thom N60YU has been at Apple Com­
puter since /979, and currently serves as a
costumer support engineer there, Doug has
been aC1i\·e in amateur radio , especially in
the digital modes.forfour years. Other inter­
ests include car racing and scuba diving. He
can be reached at 1405 Graywood Drive , San
Jose CA 95 129-4778.

Dewayne WA8DZP has been licensed sin ce
196/ , and is involved solely in packet. He is a
free-lance software consultant. Dewayne al­
so enjoys flying his 0\"1 plane and scuba
diving,
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~Qua l i t y through TeChnolog~M

Macintosh was very rewarding! We will con­
tinue improving the user interface to give the
packet community an easy to use, " appli­
ance-like" version of TCP/IP.

The code is public-domain and is available
from Doug N60Y U for $5 for the disk ,
which includes postage and handling. You
can also download the code from various
locations on the Internet . Doug's Internet ad­
dress is thomapple .com.

We hope our efforts will stimulate more
interest in this intriguing new dimension in
packet radio!m

................................................................iiiiiiiiiiii
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Ff'P and :\lacBinary II Support
FTP (File Transpo rt Protocol) provides a

method of reliable transfer of files between
machines on a network. You can use it to
transfer both ASCII and binary fi les. To
make it easier to transfer files between Mac­
intosh systems running NET/Mac. we added
the MacBinary II fi le transfer pro tocol to the
program. Along with the oormal data in a
file . this program sends all of the Macintosh
specific file information (e.g. program
specific icons for the desktop) . This is neces­
sary as the Macintosh file system is quite
different than that of other systems and re­
quires additional information not transferred
in an "image" mode FTPtransfer .

Figure 2 shows an FTP session with a re­
mote host. In the example. the user logged on
to the remote system and requested a listing
of available files .

Online Help
Anothe r useful addition is the online Help

Facility to both NET/Mac and BM/mac . To
call it up. just select Help from the " Apple"
menu . The help system documents all the
available commands ineach program. Figure
3 is an example of the Help screen for the
" route" command .

ry to run MultiFinder on that system. We
recommend at least a Macintosh Plus .
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AppleTalk Support

We added a driver for App te'ratk.the local
area networking protocol built in to every
Macintosh. Here 's an example of how we
were able to make use ofthis support. At my
QTH, I have a Macintosh Plus connected to a
Yacsu FT-2 1l via an AEA PK-232. Howev­
er , I do most of this work on a Macintosh II
located across the room. Since AppleTalk is a
networking protocol, all I have to do was
connect the two computers together with a
cable, and voila ' : My Mac n now sends and
receives files and mail. with 00 additional
radio orTNC. AppleTalk allows me to assign
another IP address tomy Mac II . and send/re­
ce ive fi les and mail via the Mac Plus . In fact.
any number of Macintosh's can be connected
(up to the limit of 254!) to a single radio/TNC
via the AppleTalk network. With additional
hardware. I could even connect to the main­
frame computer via a telephone line. No ad­
ditional software is needed.

Operation wnh Other Packet Systems
The package also interoperates with regu­

lar packet services and telephone networks. It
supports normal AX.25 connect mode for
keyboard-to-keyboard "chats" and PBBS
sessions. A mailbox facility is also available
similar to other personal mailbox systems in
TNCs. It also handles NET/ROM for chat
sessions or as a transport mechanism for
sending TCP/IP packets through exisiting
modes.

Summa r}'
Bringing the KA9Q Internet package to the

CIRCLE68 OH REAOER SlRVICE CARO



lacking this, my suggestion is to
move as far away from New York
or Wash ington as you can-and
soon! living near those death
traps could be more harmful than
smoking, or even Southern Cali­
fornia and its coming humdinger
earthquake.

F

Conronued from page 8
more. Okay, lei me repeal a bit of
another recent editorial, backed
up by the Connections program I
saw on PBS. You have 10 be terri­
bly out 01 louch not to know thai
atomic bombs are now portable
enough to l it in a suitcase-s-per
the mustrancn on Connections.
So all that 's necessary is for one
terrorist group to grab enough nu- The Emperor's Clothes
clear material , and guess where A few years ago I caused a terri-
they're going to head , suitcase in ble uproar by proposing that ntne
hand? code really was as important as

Nuclear material comes from was being claimed, then why not
atom ic power plants, where sever- have all of us prove every so often
at recent reports have shown se- thai we know the code? Since I
curity often is piliful. Plus we have knew from surveys thai over hatf
nuclear sources now in more and of all licensees would fail even the
more Third World countries. How simplest of code tests, I wasn 't se-
much trouble would Kaddafi have nous .
getting enough for a bomb? The Back in 1960, when I started 73
French seem eager to sell atomic MagaZine, thousands of new
energy equipment to virtually any hams were coming into the hobby
country interested. via friends who "gave" them

So it' s more a question of when Technician licenses. II was esti-
we're going to be faced wilh a nu- mated at the time that roughly
clear terrorist than if. As I asked in 75% of all new Techs had no
an editorial-how ready is your knowledge whatever of the code
club? If you're around New York and only the vaguest interest in
or Washington, you 'd better be theory ,
very ready , with as hardened pro- The editor of CO in late 1960
tecticn against EMP as possible , gave Tech licenses to virtually the
with as high-speed automated entire CO staff, none of whom had
communications as the state of th e slighte st techn ica l back-
Ihe art will allow. Depending on ground or any knowledge 01 the
Morse Code for communications, code. later he set up a dummy
where we'll be the only service ca- address in Maine and gave them
pabte 01replaci ng the telephone, General licenses, still with no
is about as effective as planning to tests of any kind . Unfortunately,
use smoke signals. this activity wasn 't unusual for the

Not only are the military almost period.
totally dependent upon tele- A few years later, when CB was
phones, so are virtually all other going st rong and more people
disaster groups. Civilian Defense started gelling interested in ham
officials have almost universally tickets, Dick Bash showed up with
given up even trying to use arne- a new way around the ham ex-
teur radio links-too slow, com- ams. Now, in a weekend of short-
pared to picking up the telephone. term memorization, one could be
Ham communications is slow, se- virtually guaranteed a ticket. Dick
riously prone to errors, and 100 would sell you exact copies of the
dependent upon older men with- FCC code and written exams and
out the necessary stamina . then coach you in how to pass

Now, lest I be put down (now, w ithout actually know ing any-
whOwould do that?) for doom and thing. I personalty know many Ex-
gloom without solutions , Ihe way tra Class hams who couldn't pass
to resolve Ihis is to first get the a General Class code test if their
FCC to hefp us find out how 10 li ves depended on it. They
cope with EMP, despite the unrea- Bashed their way to Extra. Some
sonable resistance of the DOD. of these are particularfy sanctimo-
second, it's time to recognize our nious about the code today.
need for a mill ion or so active Once the FCC spoiled Bash's
hams, instead of more like the game with their VEC tests, the ball
150.000 we seem to have today. was in another court. Now I have
Third, we need to urge the few no doubt that there are many hon-
technically co mpetent hams we est VECs , but I know from my mail
have-those who didn 't Bash or and talking with hams at hamfests
bribe their way to Extra Class-to that there are VECs who view this
start work ing on high speed auto- position more as one of opportuni-
metre digital communications sys- ty than of service. The FCC is sun
tems-l ike packet, only much trying to sort out how many thou-
teeter . We need to be able to sand Extra Class licenses were
provide million-message through. sold by Puerto Rican VECs . I 've
puts, not dozens, and our gear recently heard of large scale li-
should be capable of being oper- censes-for-cash deals in New
atec by anyone around who is still York, New Jersey, California, Col-
alive. orado and a few other areas.

We have the technology to do Yet, despite what appears 10 be
all this, all we lack is the techni- the widespread buying of ham Ii-
crena and the guts to face the censes with no code or written
b iggest challenge of our lives. te sts , we stil l have virtually no
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ham growth-O.8% lor the last
year.

When you put things in that per­
spective, it isn 't particularfy sur­
prising that a high percentage of
today 's hams would go into com­
plete pan ic at the slightest sug­
gest ion of a re-exam inat ion by the
FCC. And that's what I ran into
when I made the suggestion, even
in jest . They had the tar heating up
for me in case I arteroec any ham­
fests.

When the ARRl proposed to
the FCC in 1963 that 90% of the
hams be re-exam ined in order to
maintain their voice privileges on
the HF bands, the mere proposal
of re-exami nation stopped ama­
teur growth instantly, It so terror­
ized tens of thousands of hams
that they sold thei r ham stations at
fire-sale prices. This, in turn. put
95% of the ham manufacturers
and 85% of the dealers out of
business within two years ,

Incentive licensing, as the pro­
posal amusingly was caned. was a
killer . It was an incent ive of
sorts-either you gel re-examined
by the FCC or you get off the airon
voice. That's an incentive, right?
Well , it was to the thousands of
hams who didn 't know the code
and believed they'd never be able
to learn it.

Sure, a few hams who were
given their tickets by friends have
taken the time to learn the code
and even some theory. One of my
73 editors told me how a friend
had forced a ham license on him
several years before. Eventually
he got interested in repeaters and
this encouraged him 10 start learn­
ing theory. He never did learn the
code, though he wrote and edited
many ham technical books .

So here we are today, arguing
about a no-code license, some­
th ing we've always had . We're
talking about offering the no­
coders our UHF bands. We man­
age to forget that Canada has had
just such a license available for
several years, and so far only
about 100 canadians have both­
ered to go for it. Sure , let's go the
ARAL's proposed route, reinvent
an unwanted license, and bet the
farm on it.

If you take a look at the CallbOQk
list of licenses you 'll find that
about 42% are Novice and Tech­
nician, and thaI's no-ecce. You
don't even have to know all of the
Morse characters to pass the 5
wpm test, as we showed clearly in
a 73 article . Of the 58% with Gen­
eral or higher licenses, what per­
centage would you say actually
passed valid ham exams? By the
time we rule out gi fts from friends,
the Bashers and VEC cash licens­
es, what have we left? Wett, we
have the shambles our bands are
in today. And we have a wide­
spread lack of technical kncwl­
edge . We also have almost com­
pletely lost our ability as agroup to

design or build innovative equip­
ment. I'm having to turn to Japan,
Australia, England and Germany
to get simple construct ion project
articles for 73.

Could 20% of tcoay's US ama­
teurs pass a 13 wpm code test?
How much would you bet on it?
Should we come to grips with this
real ity and go back to the '50s sys­
tern where perhaps half 01 all new
hams were fraudulently given
their licenses? Should we go back
to the last period of ham growth
and put Dick Bash back in busi­
ness selling the word-far-word
ham exams and running weekend
crash classes? Or should we sell
VEC licenses and let them recoup
the cost by selling ham exams?
The f irst two systems worked
best, the VEC sales haven't man­
aged to provide any sign ificant
growth. No, the old Iicense-your­
wife , license-your-friends system
brought us the most growth , The
problem with that system was that
it stopped with the Tech license,
resulting in almost half the li­
censees never getting any further,
even after 30 years .

What about the golden old days
of amateur radio, was it better
then? As far as the code was con­
cerned, yes. In the '305 you actu­
ally had to be able to copy the
code at 13-per to get a ham li­
cense . The theory? Well , no .
There we had the ARRl license
Manual, an almost word-Ior·word
key to the FCC exams. A high per­
cen tage of the hams of yesteryear
memorized their way to their tick­
ets, Alas, memorization like that
lasts for only a few days and is
gone-forever . Any college stu­
dent will verify thai for you, in case
you've managed to forget that fact
of life.

To look at the long term, we've
always had a tiny handful of doers
and a large contingent of watch­
ers. As a ham publisher over the
last 40 years , I've had the privi­
lege 01 knowing most of Ihe doers
personally. When I was a kid on
roller skates in Brooklyn in the
'3Os I visited every active ham I
heard on the air, There weren 't
many hams then, so it wasn't all
thai difficult. I found that hardly
any of them had more than a
vague understanding of rad io the­
ory, even as simple as it was in
those days. I found one ham had
built his own receiver, and he was
looked upon as a technical wizard
by the others.

I did the same as everyone
else-I memorized the theory and
got my ticket. But it wasn't until I
wen t Ihrough the Navy technical
schools in 1943 that I actually be­
gan 10 understand the basics of
electrici ty.

I've tried asking some fair ly sim­
ple technical questions during my
talks at ham conventions to see
how many in Ihe audience under­
stand them. I'd estimate maybe
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2% of the hams understand
enough theory to get up and try to
teach even a Novice class.

When we were ha nding out
ham tickels on street corners, so
to speak, we had 11% annual
growth and we found that we were
attracting youngste rs. 80% of the
newcomers were youngsters. We
also found that for some reason
the hamming experience influ­
enced their lives, since 80% of
them went on to high-tech ca­
reers.

The Bash system, since it cost
money, knocked out most of the
kids and brought us older hams,
but only about 10% as many as
we were getting by giving away
licenses. The VEC tickets-for­
cash put licenses out of the range
for most kids, further driving up
the average ham age.

Well , what do you think we
ought to do next? Shall we go the
AAAl route and relive the Canadi­
an fiasco? Shall we go back to the
'30s system and make everyone
actually pass a code test? The
code was more important then ,
since 90% of all ham activity was
on CWoPhOne rigs were just too
eocensive for most hams .

o ne of the first ham phone
transmillers put on the market
(around 1939) was the National
600. It sold new lor about $25,000
in today's dollarettes. The flood of
war surplus drove ham equipment
prices down in the late '4Os, so I
was able to buy a used " 600" in
1947 for a fifth of the origina l price,
oneof mybetter ham investments.

Considering the above per­
spectives, please let me know if
you have any proposals which
might tend to get amateur radio
some growth.

us further and further behind.
I mentioned in a recent editorial

how few minorities we have in our
hobby. I rarely see a Black at a
hamfest. Some of our Puerto Ai­
can hams come to Dayton, but
that' s about it . How many Hispan­
ic hams do you see at the big Dal­
las namtest every year? How
many at Miami?

If America was able to keep up
with the rest of the world in teen­
nology while keeping women and
minorities out of amateur radio,
we could just excuse what we're
doing as another manifestation of
good old American reo-neckism.
We're a bunch of good of boys
and we're going to keep out the
riff-rafl .

Women belong in the ham club
auxiliary. We need 'em to bring
th e co ffee and do ughn uts.
They're too dumb to be able to
understand a technical talk , right?
Well, that's what I see as an al­
most universal American ham atti­
tude. And, unfortunately, women
seem to go along with this without
a whimper.

Oh, there are a few belligerent
women who attack every imag­
ined slight to women, usually do­
ing more harm than good. Wom­
en's Libbers has galien to be an
epithet. Being nasty as a way of
breaking stereotypes doesn't help
much. What we need are more
shining examples.

I know there are some fantastic
women in amateur radio. Every
now and then I meet one at a ham­
fest or a club meeting where I'm
talk ing . Some clubs are even
proud to have such a woman. But
let me ask you this, when'S the
last time you read an article in a
ham magazine about a woman
ham who has accomplished any-

Those Pesky Minorities thing significant? Come on, teaes.
Amateur radc in America, for let's put some light in the dark-

all its facade of internationalism ness-let's see some promotion
and pretense of being a world tra- of your good examples. And that
terni ty, has been primari ly a holds for women and all of our ml-
closed White commu nity. Oh, it's norities.
been open to women, but not on Martin Jue (MFJ) visited us with
an equal bas is . And it' s never his chief engineer, Steve. Steve
been congenial for Blacks or His- Pau KFSC is an Extra Class ham
panics. It's almost getting time to and comes from Malaysia-Sa-
start thinking about wha t this bah, to be exact. Sabah 9M6 is a
means 10 Ihe future of amateur beautiful country, one you should
radio, and even to America. make an effort to visit. You aren't

As one 01 the few hobbies capa- going to find a more friendly coun-
ere of interesting youngsters try . We've had quite an influx of
in high tech careers , amateur Asians in recent years . You've
radio has a responsi b il ity to read about how their children are
our counlry-to the world, actual- running ci rcles around American
Iy . The projec tions are that children in school, mainly be-
by 2000, one-third of our college cause their parents have been
students will be Black and Hispan- pushing them to be well educated,
c. Are we going to make sure that while ours have been busy watch-
few of these kids go into technical ing lucy rer uns, John ny and
colleges by continuing to freeze Oprah.
t hem out o f ama teur ra dio? Over half of the American col-
The end result will be even fewer lege graduates today are foreign
American engineers, techn icians students, and that hOlds for our
and scient ists . And that means technical colleges , too . Th is
a guaranteed lower nat ion al wouldn't be so bad if this meant
income as tech nology btos- we had to buitd more colleges, but
soms in Asia and Europe, leaving the problem is that our colleges
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are failing right and left . Several
have failed around my area just in
the last year! So we have fewer
and fewer colleges and more and
more foreign sludents in the ones
we have. It's almost enough to
make a person think. Even a ham.
Could we be doing something
wrong?

A recent letter from an old ham
friend was critical 01 the l eague
for not having any minorities on its
board of directors. No Btacks. No
Hispanics. And only one woman!
'rsk. No, I'm nOI going to trash the
league because they so accu­
rately represent our hObby in th is
respect- represent the actuality,
not the utopia.

Heck, until fairly recently it was
impossible lo r a Jew to get on the
board. I remember when the first
Jew was elected and was referred
to as a Hymie by the other board
members. That was only about
twenty years ago. Now there are
four Jewish directors.

Okay, I've laid out a problem lor
you. We're doing amateur radio
and our country a disservice by
excluding minorities. What can
we do to change this? Sure , I
could tell you what I think , but it's
time for you to do some thinking,
some problem solVing. You tell
me. Write to me. Fax me. Send me
AAAl messages. What do you
propose?

One way to solve a problem is to
look for some place in the world
where that same problem, or a
similar One, has been solved suc­
cessfully. This has been my ap­
proach to coming up with solu­
tions to such miseries as welfare . I
looked lor a parallel situation
where a group of people were des­
perately poor and needed to start
a whole new lile . I found a line
example of this in another coun­
try, an example which Ithink could
be transplanted to America quite
successfully and break the whole
welfare system apart. The money
we'd save JUS! by solvi ng this
mess would largely c ure the
deficit-at least until Congress
could cook up some other ways to
spend the saved money.

So-what do you suggest? Do
you know of any ham clubs who
have welcomed Blacks or Hispan­
ics? I don't remember seeing any
pictures of such a club crossing
my desk---despite my repeated
requests for same. lacking any
communications 10 the contrary,
it' s easy 10 assume that few, if
any, ham clubs are even modestly
integrated.

With more and more Americans
being minorities, we're painting
our hobby into a sma ller and
smalle r corner by ruling these
groups out as candidates. Tell me
again hOw you don 't agree with
me l 00%-and then tell me why.

Still More Grousing
We're in a technological age,

and that means communications,
and that means frequencies. Not
only are we well into a techno­
logical age, it's only going to get
more high tech. Just look at the
changes in the last few years­
telephones so complicated we
have to be retrained to use them
after every coffee break. Fax in
almost every office , spewing out
letters and reports all day long.
We have to cope with computer
bulletin boards,data networks like
CompuServe, police radar and
cellular radio.

setemte dishes in back of a
million homes. Cable TV bringing
in 100 channels of garbage­
garbage whi ch the average
youngster is watching 5Y.z hours a
day, by the way. The averaqe tam­
ily is watching 11Ih hours a day! Is
it any wonder so few know how to
read, are able to lind the US on a
map, or know whO won the Civil
War? Or that only 7% of high
school graduates can even hope
to be able to cope with a technical
college?

Parents , with the TV on all day,
no longer have an opportunity to
talk with their kids, so they get
almost zero of what we used to
call family ecucancn. Kids aren't
encouraged and helped in their
school work by parents , other
than Asian immigrant parents .
They aren't being taught values ,
goals , how to cope with growing
up, how to cope with drugs such
as alcohol, nicotine, pot, uppers,
downers and so on.

Is it any wonder in this age 01
kids left to drift-kids whO are be­
ing graduated from high school
with so little education that many
can' t read-that something as
complex as amateur radio, a tech­
nical hobby, seems an impossible
goal?

As I see ii, we have a crcce: we
ca n mainta in our h igh stan­
dards ... and lose amateur radio,
or we can try to change the coun­
try, to educate parents and get
them to turn off their TV sets for a
lew hours a week. like any other
bad habit. not talking with one's
kids comes about as a result. No
one means to neglect their kids,
but irs just easier right now to
wa tch the Today Show. t he
evening news, Tonight. So we put
off talking with the kids until to­
morrow , and tomorrow. This,
laster than you think, turns into
years and one day you notice
you've got a big problem. By then
it's too late to establish a rapport.
so you 're stuck with the mess
you've made of your kid's life.

Some parents almost wake up
10 what's happened when they go
to their kid's funeral---drunk driv­
ing, or another crack death. Oth­
ers are more fortunate and only
have a teenage pregnancy prob­
lem, which quickly converts them
to the pro-choice religion. The ob­
vious response is to get mad at the

•
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kids . not ourselves. After all, we hams go beyond memorizing lhe
meant well. It's just tnat we were expected questions and writing
100 busy. down the answers. The rest just

Your kids into heavy metal? payoff a VEe and walk away
Probably , unless you 've sp ent clean. The military would have to
some time introducing them 10 start from zero to train 99% of to­
classical music . We're into the day's young hams-either of
largest move into classical music them.
in history, courtesy ofthe compact When we went inlo WWll we
disc. Millions 01 people in their 30s had a bout 50 .000 licensed
who used to buy rock LPs are now amateurs. 80% of those, 40,000,
buying classical CDs. Indeed, I've went into the mi litary and were 01
published a guide 10 classical mu- enormous value. I joined the Navy
sic which has been immensely and found my teachers in th e
popular. That's all line lor getting Navy electronics schools were, al-
kids interested in better music, most without exception, hams.
but it shU doesn't give parents any The schools, by the way, were
more time to talk with their kids . superb.
And that means our job 01 attract- WWII was largely won by our
ing youngsters to amateur radio development of radar. It was
isn 't any easier. certainly shortened enormously.

If we're going 10 have a prayer I know because I was there using
01 holding frequencies, we've got it. I was able to guide my sub-
to use them, and that means we marine, The USB Drum, 55-228,
need more hams. The reason we right t hr o u g h t h e middle
haven 't used 220 is that we of Japanese troop convoys on
haven't really needed it lor any- the surface in the middle 01
thing. 2m has more than enough the night, keeping track of every
room in 99% 01 the country- troop ship lor aiming our torpe-
room to spare-and if we didn't does and every esco rt for avoid-
have a taci t agreement thai every ance. They hadn 't a c lue j us t
ham has a righ t to his own re- where we were as we sunk ships
peater channel , we 'd have no right and left .
problem even in Southern Cahlor· One could make a very good
nia. 95% of the repeaters there case that our amateurs contribut-
are unused 95% 01 the time-just ed most signilicantly to the win.
like everywhere else . A small ning of that war.
group of repeaters handle most of That's in the past. I doubt if one
the action. ham youngster in a hundred

450 in So. Cal is "full"-why? (il there are a hundred) would
Private , protected frequencies be of much va lue to today's
for every repeater link, repeat- military, Amateur radio is so lar
er and remote base, mat's why. behind both military and ccmmer-
The actual use is pitiful. Virtually ctat communications and elec-
every link on 450 could be moved tronics that hams today would
to 10 GHz and all put on one have to start from zero. We're sti ll
freq with direct ional dish anten- sending messages by hand key at
nas. and with no inter ference. around 10 wpm while the world is
Instead we have repeater wars zipping along at 56K-and speed-
and mounting legal battles over ing up.
who has the righ t to coordinate The tech age is here--commer-
these almost totally wasted chan. creuv. We hams are still radio
nels . Qu ick , graduate more relaying with hand keys, send-
lawyers. ing hey, how are you messages

We have 500 MHz going 100% by th e hundred s. I gol a nice
to was te on 10 GHz. Some bi rthday messag e via th e Ae-
99.96% of our total frequency at- lay League traffic network, sent
locations are totally unused. If you two days before my birthday
were an FCC commissioner, what and delivered ten days after;
would be your reaction to this? came from Connecticut . Great
Here we have what is obviously a message handling system for
dying hobby , something used 1989, eh?
99.99% to entertain a dwindling In the meanwhile the Japanese
group of crotchety old men who are wor king on voice compres-
are using abou t 0.04% of a des- ston systems which digitally com-
perately needed nationa l re- press the voice down to an ertec-
source. live live hertz bandwidth. The AI-

We've got high definition TV, AA luss over OAT tape may have
improved mobile and personal reached your consciousness. A
commun ications-probably via OAT tape will hold two hours of
satellites in the wings-as fast as extraordinary hi-fi digital sound. If
the Japanese can perfect the new we digi tize the phonemes, we can
systems for us. store 18 months of voice on the

Yes , there was a lime when same tape. Cowe have the ooteo-
the hobby was needed as a re- hal for setting up voice channels
source for the country. It was a every 10 Hz on zom -c-tnar's
way to get youngsters interested 100 per kHz-35,OOO channels?
in electronics so they would self- We have about 150,000 ac-
educate themselves and thus be uve hams, so that's about five
of value in case of war. Today lew per c ha n ne l. We ca n live
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with crowding like that.
Is it time yet to speed up our

packet system from the present
casual 1.2K to 56K? This is pretty
standard for commercial work­
that's about three thousand words
per second . II yo u ca n read
300 words per minute , you 'd
be able to keep up with your read­
ing ability by sending 1110 second
messages every minute . This
would allow up to 600 a s o s
on every channel. Of co urse,
we can only type at around 30
words per minute, so we'd be bad­
ly input bound. We'd type for ten
minutes , send it in 1/1Oth sec­
ond-read it for a minute-and so
on. Hohum.

Perhaps, like SSTV, we'll start
putting our stuff on disk or tape
and sending previously written
(archive) material. Thai'll make us
work more like a newspaper ,
spending most of our time writing
things to send . I ran into this prob­
lem with AnY back in 1948, forty
years ago. We used punched tape
then , but we fou nd we had to
paste together rolls of it and feed it
through the reader to keep up with
our printers. 60 words per minute
calls for very fast typing, but is
slOw reading. So I'd keep rolls 01
tape with punched stuff I'd previ­
ously wrillen at hand and feed it
into my tape reader while I was
punching my answers to the last
transmission. When my prepared
tapes were senl , I'd rip off my new
tape and feed it through. It was
hectic, but fun .

Unfortunatety, after a couple of
contacts with someone to whom
I'd sent all my mate rial-now
what? It's exasperatin g to sit there
and watch your page while a hunt
and peck typist finds each letter
on his keyboard and sends it at
more like ten words per minute
than 60. You sure can get an over
your AnY enthusiasm fast after a
few 01 these tur1l.eys.

The AnY data burnout prob­
lem is very similar to that with
SSTV. Watch ing the same old
slides over and over from the chap
you've contacted is a killer. Hey,
I' ve already seen your shack, your
XYL and the harmonics. vee.t've
seen your dog . Now what? 73,
right?

Well, if 1 ever get the time to
get on AnY, I'm loaded now. I've
got arou nd 70 co mputer disks
packed with materials I've wrillen.
Heh, heh! With only a lillie editing,
I can take my articles, editorials
and letters and have them ready
to keep someone reading for a
week after a five minute contact.
Welt, I cou ld if we' d get our
speeds up. At 1200 baud I'd be
sending for a week. Heck , it's all
automatic , so why not? No, I'd
never get any second contacts
with anyone, but the first would
sure be a zinger! I could run
through a whole box of paper for
them. Get your hard disks ready,

I've got about 30 MB ready to
dump on you .

Which brings me back to our
need to get amateur radio grow­
ing-with kids. We need it to keep
Irom losing our hobby. America
needs it to keep from losing even
more technology to Japan. Our
kids need it if they're going to be
able to cope with the world of
2000. We're talking technology at
every turn-communications, nu­
merical control of machinery, au­
tomation and robots, computers
on almost every desk in offices
and doing the nitty gritty work lor
most businesses.

II we're going to attract kids
we've got to come to grips with
the fact that what we're doing
now has fai led-totally. We' re
down about 54% in newcomers
into amaleur radio in the last four
years, rapidly heading toward ex­
tinction.

Yes, if we could get parents to
get their heads out 01 the family
TV set and start giving their kids
some help, some encou rage­
ment , get th em excited about
learn ing instead of baing satcrat­
ed with TV, heavy metal rock and
the almost inevitable (now) experi­
mentation with increasingly lethal
drugs, so what else is there to do?
We might be able to con today's
kids into learning the code the way
we had to fifty years ago-before
TV. Unt il you figure some way to
retrain parents, we either have to
change our ideas and co me to
grips with the real wortd, or we're
out of here.

I do have some hopes of bring­
ing about a major change in our
educational system, with an eight­
year course in the fundamentals
of electronics, one which goes to
lengths to get kids inte rested in
hamming. But that's not going to
happen next week .

Incentive licensing destroyed
the whole infrastructure of school
radio clubs which brought us 80%
01 our hams. The sooner you can
get your local schools to work with
your ham club to get new radio
clubs started, the sooner we ' ll
start at least having a chance at
rebuilding our hObby. In the mean.
while, either we find a way to sell
the product or we're out of bus­
iness.

Oops, There Goes Slid

It's beg inning to look like a feed­
ing frenzy as commercial inter­
ests, their juices up over the
ease with which the FCC lopped
off 40% of our 220 band for
UPS, are going after more ham
bands.

There's an announcement in
Broadcast ing magazi ne (tnx
WA4ZID) that Lawrence Tighe
K2JIA, who owns WANJ in Hack­
ettstown, New Jersey, has pro­
posed that the 50-54 MHz ham
band be made a new FM broad­
cast band. Thanks, Larry. BI

,



MICRO CONTROL SPECIALTIES

•

-2 meters 220 440

New!! RS-232 Option for repeater
control using modem or TNC.

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking . Speak any phrasesor
words in any languages or dialect and your own vo ice
is stored instantly in solid-state memory. Perfect for
emergency warn ings. club news bulletins, and OX
alerts . Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

FAX: .tS083737304

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (508) 372·3442

No other repeaters or cont roll ers match
Mark 4 in capability and feat ures. That's
wh y Mark 4 is the perfo rmance leader at
amateu r and co mmerc ial repeater sites
arou nd the world. Only Mark 4 gives you
Message Mastern.. real speech • voice
readout of rece ived sig na l streng th,
deviation , and frequency error • 4­
channel receiver voting • c lock time
announcements an d fu nction control . 7­
hel ical filter receive r . extensive phone
patch functions. Un like others, Mark 4
even includes power supply and a
handsome cabi net.

Call o r w rite for specif ications on the
repeater, cont ro ller, and rece iver winners.

CIRCLE 4 2 Ofrl READER SERVICE C AO

~,\1 ~~,~~~, «1)",0 NO TUNERS!

N6KW QSL Cards Pt." f~O~ NO RAO,ALS!!f. ~~~",,,, NO RESISTORS,
The finest QSL Canh al reasonable prices. ,,,,~' NO COM PROMIS E,

8a~ie Cards, map cards, cartoon cards, photo o~~ ,..G ,.OUR EXCEllENT REviEWS JUST
cards and more. Your idea converted to ink or C DON'T HAPPEN BY CHAN CE
use srandaed designs. 747 ink colon, any card CALL US FORA FREE CATALOGUE.
stock. Photos blwor beautiful color. Have cards 0_ ...10. In DcL fl. , .... °S-pl.l!. 'NS "'_~ l!, ' '''

lhat fil you r srvle. FREE SAMPLES · postage
co.OK. , ...

BILAL COMPAN Y ......~appreciated.
131 M 8no;:M SI... on.. ~.-KW Lnhc . Dep t. 7] P.O. Box 17390 Floris u n i. Colot8do 80811 ~

(8 17)]]2.]658 Ft . Wo rt h, TX 7610Z (111)&87.(1050

•

W~~~~G1!1~n"~~~l1J?
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CIRCLE 1 ON READER SERVICE CARD

Minnesota
IC·726

FT-411
YAESU

°TPRtorOct.$$$

Satellite City : ~~!:;"'S-" d
12581 Central Ave., Mpls, MN 55434

Local 1-612-754-1200 State 1-800-328-8322, Ext 176

1e-32AT

• N_ Dual Band HT
• RX·138·174MHz

440450 MHz
- TX· 141). 15O MHz

«0-450 MHz
• 5 Watts Outpul on Both Bands
• Full Duplex & 20 Memories

~~

National 1-800426-2891

• HF InclUd,ng 6 M
• 26 MefTlOl"'es
• All Mode

- 49 Memories
• DuaIVFO's
• DTFM Storage
• Light$-Bell$­

Whislles

FT·712

CIRCLE 3 32 ON READER S.ERVICE CARD
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HF Packet Tuning Aid

by John Reed W610J

Fig. J. Block diagram ofthe HF packet tuning aid .

Spot-on tuning every time!

Photo A. Component layout on the HFpacket
tuning aid board.

changing the reactance enough for the fine
trim . The C2 value is for the HFM -64 21 10
Hz mark tone . Change C2 for other mark
frequencies. For example . add another 470
pF capacitor for 1,600 Hz (assuming 1,800
Hz space tone). Two IN914 diodes switch
C2 . Biased off for the space tone. they are
switched on for the mark tone by switching
transistor Q I .

The 556 Ie second section makes the
square wave used to switch between the space
and mark tones. the I·MO time constant po­
tent iometer R4 providing a range of a few
cycles to seve ral hundred. Experimentally
selected, the 35 Hz key ing rate sounded most
like the nominal packet signal. The PK-64

output fo r the audible comparison. The
assembly incl udes controls to adjust the
radio output amplitude and the level of the
synthes ized packet signal to the phones or
speaker.

For CW applications. the 3S Hz tone
switches off to leave only the space frequen­
cy, which is also the PK-64 Morse filte r fre­
quency . Zero-beating the radio CW signal to
the filter frequ ency gives you much improved
automat ic Morse decoding .

Circuit Details

See the schematic in Figure 2 . One section
of a 556 IC dual timer makes the space/mark
square wave. C I, RJ, and R2 make up the
related space frequency time con stant . with
R2 , the 10kO potentiometer, providing fre­
quency trim. RI is the value used to gel 2.3 10
Hz, the HFM-64 space freq uency . You can
change this res isto r for other space Irequen­
cies. For example. add 10k for 1,800 Hz .

Switching in C2 makes the lower mark
frequency . the series 50kO R3 potentiometer

-,.
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T he avid HF packeteer eventually devel ­
ops a sixth sense for correct tuning on

these bands. Most newcomers, however.
have trouble tuning properly even using a
commercial tuning indicator : Such was the
case with me and my AEA PK·64 with the
HFM -64 bargraph lun ing indicato r. This
isn't surprising. as the sett ing is critical; for
HF packet you have to tune to within 10-20
Hz of the center frequency .

Use Your Ears

An off-freq uency station on an HF packet
channel sounds distinctly d ifferent fro m
properly-tuned stat ions. With thi s in mind. I
developed a packet signal synthesizer that
contains the proper frequency components to
use as a luning aid .

This project began with th is general idea,
and the resulli ng device is very effective.
T uning is a snap , and you can optimize it
within the needed Hertz. The ci rcuit is sim­
ple , and you can buy every part. even the
pre-d rilled/solder-ring ci rcuit boa rd. ar Ra­
dio Shack.

How II Works

Refer to the block diagram in Figure I.
A square-wave timer provides the space
tone (ty pically 2 ,3 10 Hz). and a d iode
switch makes the necessary 200 Hz frequen­
cy shift keying for the mark tone . A second
square-wave timer keys the switch at 3S Hz
to simulate packet keying . This is followed
by an active filter with a response centered
between the space and mark frequencies .
The filtered output combines with the radio
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Fig. 2. Schematic diagram of the HF packet tuning aid.
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Fixed resistors are V. -wan, 5% unless otherwise noted.

Photo B. Front panel of the tuning aid .

I
Yes, p le a s e send lntor-

Imation o n you r line of a mateu r

I a ntennas to: I
I - I
I - ,,, 1
I Icrv '''~ "'I
(#I~'BiI)

I
I I
I IOne N9Wlronics Place
I Mineral WElIII, T6X88 18067 I
1-

(817) 325-1386
_I- ------- -CIRCLE 269 ON RU D£A SERVICECARD
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RS272-1051
RS 272·126
RS 272-125
RS 272-1 053
AS 276-1122
AS 276-2016
RS276-2009
RS271-218

RS 271-219
AS 271·229
AS 271-226
AS271-t740
AS 276-1728
RS276-Q07
RS 276-1 68
AS 276-1999 and 276-1995

An oscilloscope, however, isn 't essential.
You can make a fai r adjustment by first turn ­
ing R4 for min imum switching frequency
(3-4 Hz). and then adjusting R5 for equal
aud ible space/ mark tones.

The switching frequency is not particularly
critical. You can increase the frequency by
adjusting R4 until the sound is definitely less
like that of the nominal packet signal. and
then lower the frequency a bit .

Ea sy To Use

Just tune the HF rig to a packet signal.
If. when you tum up the synthesized sig­
nal, you get a tone pair similar to the received
packet sig nal, you know you're dead-on!
In just a few moments , that long-distance
packet text will stan sc ro ll ing across your
monitor ... m

John W6lOJ , a ham since /933, has con ­
tributed to a"wteur publications since /94/ .
His career in R&D included radar develop­
ment at MIT during WWIJ. John holds / 0
patents and has written many construction
artides on UHF transmitters. Since his re­
tirement , his hobbies include abstract paint­
ing. For more info on his article, please write
to John at 770 La Buena Tierra, Santa Bar­
bara CA 93JJ t.

PARTS LIST

0.01 ~F, metal film
O.OOl IJF, for 2,110 Hz mark tone, disc ceramic
0.001 ~F cius 470 pF for 1,600-Hz mark tone
0.1 IJF, metal film
1N91 4
MPS3904
MPS 2222A
10kO poten tiometer
27kO for 2,310 Hz space tone
27kO, plus tOkO for l ,800-Hz space tone
SOkO potentiometer
1MO potentiometer
SOOO potentiometer
5kO panel potentiometer
556 dual timer
741 operational amplifier
3% x2h inch
14- and 8-pin

C,
C2

R3
R'
RS
R6,R7
U,
U2
PC boa rd
IC sockets

C3,C4, C5
01 ,02
Q1
Q2
R1
R2

Morse function is accomplished with a me­
chanical switch thai d isables the modulation ,
leaving only the space tone.

A typical active op-amp filters the timer
square-wave OUlPI.J1 . and R5 allows yoo to
adjust the peak response frequency. The
500n potentiometer is the lowest Radio
Shack stock value; a 1000 value is more
appropriate . The filler output and the radio
signal combine to drive the output audio am­
plifier through level control potentiometers
and se ries resisto rs . Thi s resistive network
prevents the tuni ng aid signals from feeding
back into the data controller.

AIiJ:nmenl

For this. you need an accurate space/mark
freque ncy refe rence . It 's ideal to usc a signal
generator with a frequency counter. You can,
however. also get signals from the data con­
troller. The PK-64 has a software calibrate
mode by which you can transmit both space
and mark frequencies over the mike output
lead. A counter permits reading the frequen­
cies directly off the screen. A third . less accu­
rate method , derives the tones from a CW
signal on the radio. This assumes your radio
has a digital readout accu racy of 50 Hz or
better.

Calibrate the space tone by placing the
Morse switch in the open position to leave
only the single tone , and then connecting the
reference tone to the radio input. You then
compare the two combined audible tones ,
using the phones or speaker and adjusting the
trim potentiometer RI to zero-beat the tones .
To switch to the ma rk tone , turn QI on tern­
pora rily, with a 5000 resistor connected be­
tween lhe 12 V supply and the open Mo rse
switch (2. 2kO j unction). Mark reference
comparison is made by adjusting R3 for zero­
beat ofthe tones .

Op amp freq uency adjustment is best made
with an oscilloscope. Adjust R5 to equalize
the space and mark tone amplitudes . Switch­
ing transients should be barely perceptible .
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KENWOOD USA CORPORATION
and CAP. with modifiable transmit
range. The TM431A covers 450
MHz (35W) and the TM-53 1A ccv­
ers 1200 MHz (10W).

Suggested retail prices: TM·
231A, $460; TM431A. $470; TM­
531A, $570. Options include the
digital voice recorder and the RC­
20 remote controller. Kenwood
USA Corporat ion , 2201 E.
Dominguez Street, Long Beach
CA 90810. (213) 639-4200.

Shure SmanAmp"
RF amplifiers are de­
signed to inexpen­
sively boost transmit­
ter output power and
range of low-power,
twa-way radios. The
mobile SmartAmp in­
corporates protection

SHURE BROTHERS INCORPORATED circuitry with LED in-
dicators for RF ever­

drive, high VSWR, and thermal overload. In shutdown, the input from
the transmitter bypasses the amp circuitry and goes directly to the
antenna output.

Other SmartAmp features include fused supply voltage leads, a mas­
sive aluminum case, heat sink, and rugged construction . SmartAmps
come in different frequency ranges and power rat ings, FCC Type Ac­
cepted. Prices range from $435 to $777. Shure Brothers Incorporated,
Customer Service Department, 222 Hartrey Avenue, Evanston IL
60202-3696. (312) 866-2553. Or circle Reade r Service No. 202.

Kenwood's new compact FM
transceivers are now available.
They run 50 watts. and featu re 20
memory channels, DTMF micro­
phone with control functions. re­
mote control head accessory, and
a bright amber LCD display. You
can ccntrot the radio with the 16­
key roucnrcne. mutn-tuncttcn
microphone. On the TM-231A,
coverage is extended 2 meter
(136-174 MHz receive) lor MARS

Hum", 25 on your Feedback card

NEW PRODUCTS
Compiled by Linda Reneau

PRODUCT OF THE MONTH
THE WILL-BURT COMPANY/TMD SERIES 700 MASTS

TMD . a division of the employee-owned Will-Burt Company,
has a new line 01 pneumatic telescoping antenna masts especial­
ly designed lor amateur radio. With Ihis rnest. you can quickly
retract your antenna for service or esthetic concealment, support
en-sue emergency communications. and set up for mobile and
DXpedition operation. Fast set-up and leardown, and minimum
effort.

Pricing begins at $2600 for Ihe TMD 8-30-768, nested height
7'·9·, extended height 30' , and weight 170 Ibs. The Series 700
masts are free-standing, made of heal-treated aluminum alloy
lubes (five sections) with sta inless steer fasteners, with all eKlen­
or surfaces anodized and sealed . Keyed lubes maintain pos ition,
and each mast section and non-locking COllar has low-friction
synthetic bearings. For more specifications and model lntorrna­
tion, write or call TMD, PO Box 900, Orrville OH 4466UJ900.
(216) 682-7015. Or circle Reader Service No. 20 1.

-

CONTACT EAST
A complete assort­

ment of tools lor ser­
vicing computer sys­
tems, personal com­
puters, terminals, and
printers is available
from Contact aasr- .
This Computer & Pe­
ripherals Service Kit
contains a complete
assortment of smaller
nu td rive rs , hexdriv­

ere. and wrenc hes, RS·232 cable tools, a duplex outlet tester, a key cap
puller, IC inserter/extractors, and reversible retaining ring pliers .

Over 40 tools, a small parts storage box, and optionaltesl equipment
fit into the black Cordura case. The case also features a document
pocket. and two other pockets, with flaps and Velcro fasteners. Model
.f47-ZCD-B is $275. Contact East, 335 Willow Street South, PO Box 786,
No. AndoverMA 0 1845. (SOB) 682-2000. Orcircle Reader service No. 203.

CORRECTION: THE CHALLENGER DX-V
In the description of last

month 's Product of the Month,
the Challenger DX-V from GAP.
Antenna Products, rnc., there is
an error. The Challenger, made of
aluminum and stainless steel,
weighs only 15 pounds- oot 50
pounds . We apologize for this
error and any inconvenience it
may have caused you .

Please see t he September
issue for more info rmation on th is
unique, elevated GAP. launch
antenna, or contact GAP. Anten­
na Products, Inc., 6010 Bldg. J,
North Old Dixie H'I¥Y., Vera Beach
FL 32967. (407) 388-2905. Or cir­
cle Reader Service No. 209.
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Figure 3. 24-hour propagation chart. This shows you the current time
and the MUF (Frequency vs. Time) for the pointer or country location
chosen on the DXCC map. From this you can determine propagation
conditions for the part of the world you want to work.

Figure 4 . MUFIArea map. You enter the upper frequency limit, midpoint
frequency, and lower frequency limit, in MHz. The program makes 735
calculations for locations spaced evenly over the map display, showing
various MUF ranges.

several times to reach this present minimum
standard.

The system clock must be set to GMT to get
the proper display on the maps. Station lati­
tude and longitude must be entered, as well as
the current solar flux (available from WWV at
18 minutes aher the hour). These semnae are
retained in a default file for the next cold
startup.

What You Get

The main program is 150,067 bytes (Ver­
sion 1.3) in size. Also included are four files,
DXH1 .UB through DXH4.UB. The Great Cir­
cle map creates file MAPxxllll (MAP4371 in
my case). There is also a mini system folder
that supplies Finder 5.3 . The program is writ­
ten in a compiled BASIC, which probably ac­
counts for the large size. It also contains a lot
of data. Speed, in most cases, is more than
adequate for the purpose.

Good Points

The program delivers what it promises. I
realty like the seton bar with the guide selec­
tions on the right. This helps preselect where
to go in the list (see Figure 1). More programs
should do this. This program is much handier
to use than look ing up the informatiOn in a
rnaqazine or a book. The price is certainly a
bargain for what is delivered.

SuggestIon

You can't jccare a country by name to find

out the callsign prefix. You have to scan the
prefix list . If you point and click on the map you
get the bearing, distance, etc., but not the
country or prefix . (Admilledly, this is a majo r
assignment and I do not consider it a fault!)

ABug

All large programs have faults or, perhaps,
" growing pains." I was first issued Version 1.1
to review and found a number of pro­
gram bugs , I alerted Randy steaemever.
however, to my comments on these problems,
and he quickly issued me the updated Version
1.3. I am pleased to report that all but one
of the program bugs are gone in th is latest
edition .

The remaining problem occurs when the
program first generates the Great Circle map
on myOTH. The program " hangs" (stops run­
ning) when I use my aTH latitude (43,5) and
longitude (71 .3), yet it worked fine using any
other numbers. My present solution is to use a
slightly dillerent number (change by degree)
for long itude or latitude, and run again. Randy
is looking for a way to correct this problem.

Drawbacks

Any use 01 desk accessories or playing
around with the window resize will screw
up the screen display . This is not a problem
wil h the program, but rather with the way that
the Mac system uses these features with
a BASIC program. The main menu provides
a manual RESET reset selection to restore

the screen display when this happens.
I haven't been able to try Multi Finder with

this program because of the limited size of my
computer. Anyone with a Mac SE will be able
to check this out.

None of the data is in revisable tables, so if
any of it changes the program will become
obsolete. This is a problem only if the DXCC
country list or the Soviet Ob last ' data
changes.

Final Impress ions

The only truly unpleasant problems I have
found are the use of desk accessories with the
program and the MUF/AreaIGL problem. This
seems to be the type of program I would like to
have running in the background. However,
from the bugs found, I wouldn't buy the pro­
gram for that purpose until I checked it out
with the author. None of the bugs are what I
would call serious because no loss of user
data is involved, except perhaps for the MUFI
ArealGL problem.

Obtest' chasers will find the program very
useful .

The code practice works well if you need
practice on code groups . Its value to the pro­
gram should be considered as a nice lillie
extra touch , and not a reason for buying it.

For those of us who don't like to squint at
tables in a rnaqazine and like to have the up.
to-the-minute OX forecasts using current solar
data, this program rates a place in your Mac
sonwere library! m

HAM HEL i;m""'37 oo yo"'''od'''' ''''

We are happy to provide Ham
Help listings free on a space avail·
able basis. To make ourjob easier
and to ensure that your listing is
correct, please type or print your
request clearly, doubfe spaced,
on a full (8~ ~ x 11·) sheet of pe­
per. Use upper- and Iower<ase
lefters where appropriate. Also,

Your Bulletin Board

print numbers carefully- a J, for
example, can be misread as the
letters for i, or even the number 7.
Thank you for your cooperation.

Woul d someone please help
me? I need a diagram for a Clegg
Mark 3 2m transceiver and for a

Rege ncy HR-2B 2M transceiver. J

will gladly pay for copying ex­
pense and postage.

Manuel Varela XE3EA
Calle 13·A #17

Prado Norte
Merida, vue. MEXICO

I need schematic or service in­
formation on a Regency mon itor,
Model TML-1 , and a Tennelec
Memoryscan scanner, Model MS­
1. I also need programming infor­
mation on the Tennelec Memory-

scan. I am will ing to pay lor a copy
or can copy and return originals .
Thank you.

David Maynard WA3EZN
508 Southfield Drive

Maumee OH 43537

I need the manual and schemat­
ic for the EICO Signal Tracer Mod­
el 147. I wilt pay for copy and
postage, or will copy and return .

John Woehrle W6KY
151 Monroe Dr.

Palo Alto CA 94306
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Nurnbtor 26 on your FeedbM:It can:I

The Quickchanger
This makes mixed-mode/band operation a breeze.

by Howard E. Cann KA3M RX

Figure J. Wiring fo r the Quickchanger. lt takes an hour or less to put this together!

Figure 2. Front and back panel ofthe Quickchanger, showing port and control placement.
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an interface . When TNC shopping,
don't be wowed by the advertis­
ing-read the small print ca re­
fully to find hidden costs for extras
that are actually required items .
With a happy pu rchase . you'll
be off to a good stan wit h the
challenges and rewards o f packet
radio! III

Howard Cann KA3MRX has been
in volved in radiocommunica -
nons for 30 years . but fina lly

decided to get his ham ticket when he was
a missionary in the Caribbean , because
that was a more reliable link than the
telephone! He currently works as a build­
ing contractor. He is also an emergency
communications coordina tor for Somer­
set County in Maryland. His omer interest
include boating and flying. You can write
to him at Route 1. Box 146, WestO\w MD
21871.

Parts List

The KA3MRX Quickchunger.

1 4~ x 2 " x 5" metal box
6 OPOT mini-switches, center "off"
3 chassis-mount mike jacks
5 RCA chassis jacks and plugs
1 neecprcee jack
2 shielded mike cables
1 shielded audio cable
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.. '- .......$
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•
• p. IW OIO

.. ,.[ $
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• ....rc" 5

W hen I wa s b itten by the
packet bug . I bought an

AEA PK-64 TNC to use with my
C-64 computer. Soon I discovered
that. in o rder 10 switch from HF to
VHF. I had to plug and unplug
radios. mikes. and wires. A real
hassle!

Ttme and Labor San-r

To solve the problem. I designed
and built the Quickcbanger. an in­
teface bo x that let s you switch
a single mike . a TNC. a phone
patch. and two speakers. all to either HF .
VHF. or o ff. This is done with the row of six
three-posit ion OPOT toggles on its front
panel.

Parts for the Box

I bought a 4 " x 2" x 5" metal box to hold
the Quickcbanger , along with six OPOT
mini-switches. various mike jacks. and RCA
jacks to fit my microphones. See Figures I
and 2 for the schematic. and the front and
back panel control and connector placement .
Be sure to use shielded audio cable both in­
side and outs ide the unit.

The upper position for all six switches is
for VHF. the lower position for HF. and the
center posit ion is "off." To go from VHF
packet to HF packet. flip the two packet
switches to the lower pos ition, then change
the parameter on the TNC to HF . To go to
voice . switch the two PK switches to the cen­
ter ("off ' ) position. and flip the mike switch
to the either HF o r VHF.

The only problem with the Quickchanger is
some d isto rtion in the audio when using the
processor in the transceiver . You could easily
fix th is with filtering capacitors . (I didn 't
bother modifying mine since I don 't use the
processor.)

Mode Changfng's a Snap!

Now. in an instant , I can switch modes and
radios quickly and check for OX easily. In
fact . my OX count on packet is headed to­
ward the CC mark with the help of the
Quickchanger.

You need only a mike connector to stan
operating the AEA PK-64 , but some TNCs
need accessory software , connecto rs. and
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PACKET
CONTROLLERS

• Adm"cod Todlnology
• Enduritlg Value

IW" 8<I & Tes' '''' • Vea. W,..an'.1

Foo comO~'e ""0 & J~">caf-'O"J

C oO",S I J/ 874, 2980 To 0,,,,,, C oO"
Toll Fr_ , 1_8 0 0·223_351 1

Ma/o, C,e(M Ca,"s I>, ccep' ed'

Announcin g the next gen­
eration of paeket ccnnoners
for the serious eperatc rl
The new inboard PC-320
(shown), is desi gned to work
with eu PC/XT, PC/AT, and
Tandy HXIO series compu­
ters, The TNC-320 outboard
controller oilers many ot the
same high quality features!

PC-320

$209 9 5

TNC-320... '194.95

PacComm
! PC·320 / TNC·320

PC-320 features .
a Dual modems fo r optrmat VHF and HF operation

a Appea rs as regular PC se ria l por i (COM 1-4 ) - opera tes Wlt fl
any termona' program IUSI like an externa l TNC

a Dual Powered - operat~ from PC Of external power Contin ­
ues complete operation even when the PC 's lu rned off '

a Personal Message System - l fle most ecveocec personar mall­
box aVai lab le . Inclu ded al no e. tra c h arge

• Displays on-screen H F lun ing indicato r and Simulated 'L EOs'

1990
CALLBOOKS

I

•
\l'J

Butternut
Verticals

Mo del Hf6V

Butte rnut' s HF
veencats use

htghest-O tunong
c,rcu,ts (not lossy

traps'l 10 outperform
all multl!)an-d designs

at comparable size'

405 East Markel, lockhart, TX 78844

· 80 40 30.20'5 and '0 ..,.Ie..
au'......lc t>and'''.Ch'''Q

. ..._ • • I", . 1 and'2 _~I

.-a""'b'e __
. <'6 II ..I

BUTTERNUT ELECTRONICS CO.

Model HF2V

Foo _. ",100""'_ _ ,"",
_ 00 ...... lor • "" bfoc""..

Oael ogne<l lol' ,.... lo..-bane! Oll a'

· Au' omatot band, ..'ICh lng Otl ao aM
40 mele,.

· Add-on U""I fOJ '60 ane! 30 OJ 20
mele',

oJ2 'eel \all . _~ be "'" loade<Ilor
aGd.onaI tlllne!..""h

• Unique design reduces slz
but nol pertcrmaoce.

• No lossy traps ; ton
element radiates o n
all bands.

• Turns with TV
rotor

. 19 Ib s .

The HF5S " Sulterfly"TlIl
A CompaCI 2 Element Beam

for 20-15-12·10 Meters
Operate As A OJ·Pole on 17 Meiers

I PacComm • 3652 West Cy press S treet . Tam pa. Ftonae 33607 I

I Please send 0 PC-320 0 TNC-320 0 More Information 0 FREE Catalog I
I I
• Name Call I
I I
, Add r~s I
I g tate - - Z iP - Carda Exp Date I
• MONEY BACK GUARANTEE! Add $4 00 sn,ppmg handlmg per order FL ' esJdenrs ddd 6"n sales la x I

I_~~~~~~~=~~~~~~~~~~~~~--------~~~~~~~!
CIRCLE 152 ON READER SERVICE CARD

illinoiS residents Plea se add 6 '''% t lll< .
A ll p ayments m us t be in U .S. t unds,

RADIO '.'TEUR IIb k
~ ca 00 INC.
~ De pt. Q
~ 92S Sherwood D r. , BOl< 2 47

Lake Blu ",I L 60044, USA

o N or t h Amertcan ceneec«
ro cr. shipp ing within U SA $3 1.0 0
to c t . sh ipping to f orei gn t o un t r ies 3 7,00

o Intematlon ll l Callbook
In cl . sfl lPPlng wltfl in USA $33.00
In t I. SfllpPlng to forei gn tou n t r les 39.00

o caliDOok SUPPlement, PUbl isned Ju ne lst
Incl . snipping w itflln USA $13.00
In t i. shipp ing t o forei gn eountries 14.00

SPECIAL OFfER
o a c t n N .A . & I n ternational Callbooks

In el. shi p p ing wit hin U SA $ 6 1.0 0
In c l. shipP ing to foreign co u n t r ies 71.00

• • ~ ~ • 0 ~ • ~ * • *

Te l : (3 12) 234-6600

Ex ten din g . 69 ye,llr trad it i o n. we tlrtn g y o ....
t hree new CllI books for 1990 w ith more
features ttlll " e ver befo,. ,

T he 1990 N orth American Call bao k usn t he
calls, names, and add,en lnfo rmat lol't fo r
over 5 00,0 0 0 licensed radio amate urs In all
cou n t r ies o f N orth A mer i ca, from Panama
t o Can ada Includ ing Greenlan d, Ber muda,
and the Caribbean i sl an d S Plus HawllU and
t he U.S . possesstons.

The new 1990 tnternat tonat Callbao k IIsU
500,ODO licensed radio amateurs In t he
cou n t r ies outside North Ame, i ca . It covers
Sout h A meri ca, EuroPe, Afrlu , A sl.. , and
t h e Pacif iC are. (e xclUs ive o f Hawa II and t he
U.S.l)ossenlons).

Tl'le 1 990 c euec o « SUPPlemen t w ill be p Ub ·
l ished June 1, 1990, with t nousan ds o f new
licenses, address chan ges, and call Sign
t han ges re telved o ver the pretedlng SIl<
m ontns , Thi s single Su pplement w ill u p d ate
b oth the N orth Amertcan "nd I nt em at l onal
C" " books.

Every aeuve amateur needS the C"lI bOOk!
Fully u Ddated and load ed with eKtra
feat u res , tne n ew 1 9 9 0 callDOoks w ill be
pu!)l ished Detem ber I , 19 8 9 . Or d er n ow f or
urly delivery w flen tnese latest ClIlDOok lire
avalla !) le . see y ou r d ea ler o r o r der d l ret tl y
from m e oucusner ,

THE QSL BOOK!

ClAe:t.E 31 0f0I RUDfR SERVICE eARD
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been hounding poor old Uncle Wayne for are here! Now you can build up your ,.,.,.?W\ .
hamshack library with these soft-cover favorites . . .

UICMIl · Ma,'. ' Hand book
0' 1001 CI,cuita _
Soll6-Stet. Ed il lon

~J X....uo I+'.~...., .......io••

WIth 'hI> ""uund,ng ""0"'''''' ,n
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,.......n>io....... ,II ",,,,,, "" lD
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Ham Doings Around the World

BENSALEM PA
OCT 22

The Penn Wireless Assoc. is
sponsoring Tradefest '89 at the
Yezz i Field . Admission $3 each or
$7 per carload. Kids 12 and under
f ree . Spaces $5 . Prem ium or
2 K/3 K wide spaces ava ilable
in advan ce . Talk-in : 146 .5 2/
147.00 + 0 .6. Steve: (215) 752­
1202. For advance tickets send
checks with SASE to PWA Trade­
fest '89, PO Box L-734 , Lang­
horne PA 19047.

Computer Fest, PO Box 635,
Eatontown NJ 07724. Buyers $4
advance , (tickets have two draw­
ing stubs), $5 at the door (one stub
only). Kids under age 12 and XYLs
free. Talk-in: 145.11G--600KC20/
R; Simplex 146.520. Fly-in fre­
quency: Un icorn 123.0. AJ Jack­
s o n NK20 , PO B ox 63 5 ,
Eatontown NJ 07724. (201) 922­
8121 .

SMITHFtELD NC
OCT 21

Triangle East ARA will hold its
1st Hamfest in the S mi thfi eld
Moose Lodge. Admission $4 for
adults. Table and 2 chairs $6 .
Talk-in on 146.88. Send SASE to
Triange East ARA, PO Box 255,
Smithfield Ne 27577 or phone
W2AC (days) at (9 19) 553-43Q9;
KK4YP (nightS) (9 19) 965-9577
5:30 PM-9:30 PM.

GRAY TN
OCT 21

The Ninth Annua l rn-cnres
Hamfest , sponso re d b y t he
Kingsport, Bristol and Johnson
City Radio Clubs, will be held at
the Appalachian Fair Grounds. A
large drive-in indoor and outdoor
flea market space is available. RV
hookups . Admission $5. P.O. Box
3682 CRS, Johnson City TN
37602

BROOKLYN PARK MN
OCT 28

Hamfest Mmnesota & Comput­
er Expo, sponsored by the Twin
Ci ties FM Club, will be held at
Hennepin Technical College. Ex­
panded double-decker flea mar­
ket , guest speakers , plenty of
parking . Talk-in on 146 .1 6(.76.
Tickets are $4 advance , $5 at the
door. Send SASE to Hamfest Min­
nesota & Computer Expo, PO Box
5598. Hopkins MN 55343. (6 12)
474-1529.

MARION OH
OCT 29

The Marion ARC will hold its
15th annual Heart of Ohio Ham­
lest at the Marion County Fair­
grounds Coliseum. Large parking
area . Advance tickets $3, S4 at
door . Tables $6 . c neck-rn on
146 .52 Sfmplex o r 147 .901.30
repeater. For information, tickets
or tables contact Ed Ma rgraf!
KD8OC, 1989 Weiss Ave., Marion
OH43302. (614)382-2608.

Advance adm ission is $4, $5 at
th e door. Talk-in (input/output)
147 .765/ .165. Sen d SASE to :
From HAMFEST, P.O. Box 461,
Lake Worth FL 33460.

WAUKESHA WI
OCT 15

The Kettle Moraine RAC Inc.
will hold its annual Ham/Ccmput­
erlVideo Fest indoors at the
Waukesha County Exposit ion
Center Irom 7 AM-1 PM. New,
larger build ing. TICkets are $2 in
advance and $3 at the door. Re­
served tables are $3 for each 4' .
Reservations accepted until Oct.
11. KMRA Club, PO Box 4 11,
Waukesha WI 53187. Inc lude
SASE with order.

COLUMBIA MD
OCT 15

The Columbia ARA announces
that its 13th annual CARA Ham
Fest will be held at the Howard
County (Maryland) Fair Grounds .
Admission $4 (spouses and chi l­
dren free). Free par1<ing _ Indoor
tables $20 each for one to four
tables, $18 each for five or more.
Each table includes one adm is­
sion. C.R. Whetstone WA3YOH,
2 1I Clarendon Ave., Baltimore
MO 2 1208, orcall (30 1) 486-2609.

LIMA OH
OCT 15

The Northwest Ohio ARC will
hold their annual Hamfest at the
Allen County Fairgrounds. Camp­
ing (electricity $7). All night securi­
ty . Free parking. Advance admis­
sion is $3.50, $4 at the door. Table
reservations are $8 full, $4 half
table. Send checks 2 weeks in ad­
van ce. Talk -i n frequenc ie s :
146 .07167; 147.63/03 ; 444 .925;
449 .925. For table reservations
contact W08BNO, PO Box 2 11 ,
Lima OH 45802. (4 19) 647-65 13.
Handicap access ible.

QUEENS NY
OCT 14 (RaIn Date OCT 22)
The Hall of Science ARC Ham­

fest will be held at the New York
H all o f Sc ienc e p arking lot .
Buyers $3, sellers $5 per space.
Talk-in 144.300 Simplex l ink ;
223.600fR and 445 .225fR. Steve
Greenbaum WB2KDG (ellenings)
(718) 898-5599 or Phil «uoen
N2HYE (212) 777-8648. For VEC
info: Ann Fanelli WI2G, (718) 847­
0 155.

WALL TOWNSHIP NJ
OCT1S

The Shore Area Ham & Com­
puter Fest will be held at the Al­
laire Expo Center (Allaire Airport).
sponsored by the Garden Sta le
ARA. Jersey Shore ARS. Neptune
ARC and Ocean-Monmouth ARC.
Free parking. Admission: Outdoor
sellers $8 per 8' wide space (first
come basis). Indoors sellers $20
per table by reservation. Please
make check o r money ord e r
payable to Shore Area Ham and

Stelle Klipfel KA80CS at (5 '3)
882-6521 .

BILOXI MS
OCT 7-8

The annu at h amlsw ap fes t
sponsored by the Miss issippi
Coast ARA is to be held at the
Poi nt Cadet Plaza. Free admis­
sion. Talk-in is on 146.13173. Ed­
wardL. ByrdKA5VFU, 18316Lan­
don Rd, Gulfport MS 39503. (601)
832-3249.

WARRINGTON PA
OCT 7-8

Mt. Airy VHF ARC Pack Rats
invite all amateurs and friends to
the 13th Annual Mid·Atlantic VHF
conference at the Warrington Mo­
tor Lodge. Also, come to the 18th
Annual Hamatama, Sunday at the
Bucks County Drive-In Theatre.
Advance registration is $5, $6 at
the door including conference.
Flea market is $5 per person, $7
per carload . Selling spaces $6
each . Par Cawthorne WB3DNI,
(215) 672-5289.

HUNTINGTON IN
OCT 8

The Huntington County ARS is
sponsoring its annual Hemtest at
th e PAL Club . Free park ing .
Handicap accessible. Admission
$3.50 advance , $4 at door. 8-f1.
tab les $5 e ac h . T a lk- in on
146 .0851.685 and 448 .9751
443.975. Jim Covey KC9GX, 1752
Kocher St. , Huntington IN 46750

CHICAGO IL
OCT 1

The Chicago ARC will hold its
semi -annual Open House be ­
tween 12 noon and 5 PM local
t ime . live demonstrat ions o f
equipment wi ll be shown by ex­
perts. Dean: (3 12) 869-HAMS Of
George, (312)545-3622.

ROMEGA
OCT 1

The Coosa Vall ey AR C will
sponsor its Hamfest at the Rome
Civic center . Free admission .
Camper parking available, but no
hookups . Tables $6 , out side
spaces $3. Amateur exams begin
at 8 AM. Reservations requested
but watk-in s accepted . T.J . Free­
man NC4G 2 6 Conn St., SE.
Rome GA 30161. (404) 232-2830.

HAMMOND IN
OCT 1

The l ake County ARC wi ll
sponsor its annual Hamtest at the
Hammond National Guard Ar­
mory. Free parking . Limited ta­
bles $5 ea. Admission $3.50. VE
testing with novices free and walk ·
ins welcome. Overnight accom­
modations close by. Talk-in on the
Lake County ARC repeater at
147.00 or 146.52 Simplex. Ken
Brown WD9HYF, 918 Chippewa,
Crown Point IN 46307. (2 19) 663­
5035.

YONKERS NY
OCTl

Yonkers ARC is holding its Ham PORTLAND CT
Fair at the Yonkers Municipal OCT 10
Par1<ing Garage. sellers: $8 per T he M idd les e x AR S an -
space , bring own table. No ad- nounces their ARRLJVE FCC Ii-
vance reg istration. Buyers: $4 ad- cense examination session the
mission , under 12 free. Talk-in on United Met hodist Chu rch . Ed
146 .665fR or 440 .15/R , 146.52. KernsKN9Y, (203)342-3400.
Y.A.R.C., PO Box 378, Centuck
Station, Yonkers NY 10710. Or SYRACUSE NY
caflJohn Costa at (914) 963-1021 OCT 14
or (9'4) 969-6548. The Radio Amateurs of Greater

Syracuse will hold their 34th Ham-
ROCK HILL SC fest at the New York State Fair-

OCT 1 grounds. Outdoor flea -market set-
The York County ARC will spon- up $3. Indoor flea -market set-up

sor its Hamfest at Joslyn Park. $7 ($6 if pa id before Oct. 7th). Ad-
Talk';n: 146.431147.03. York Co. mission $4 before Oct . 1; $5 allhe
ARS,POBox4141CRS,RockHiff gate , age 16 and under f ree .
SC 29731. Checks payab le to " RAGS." Pre-

SPRINGFIELD OH reg ister for FCC exams with SASE
OCT 1 by Oct . 7th; write Attn: Exams,

" RAGS", Box 88, Liverpool NY
The Independent Radio Assoc. 13088. For more info call Ed Sw;-

will be holding its seventh annual atlowski WA2URK, (3 15) 487-
Hamfest attha Clar1< County Fair- 34 17 or V;II Douglas WA2PUU,
grounds. All vendor and swap (315) 469-0590.
meet activit ies are indoors. Ad-
mission is $3 advance, $4 at door. WEST PALM BEACH FL
Und er 12 free. Ta bles $7 ad- OCT 14-15
vance, $8 at opening. Talk-in on The Palm Beach County Ham-
145.45IA and 224.26IR . Indepen- fest will be sponsored by the Palm
dent Radio Assoc., PO Box 523, Beach Repeater Assoc. at th e
Springfie ld OH 4550 1 or call West Palm Beach Fairgrounds.
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PC Slow Scan $149.95
Acorrpete sloW SC<flleteY1S1On ~lanon lor ycu
IBM PC 0( COfTl)altlle send a'ld reclINe mages
n~ 10 1o!.hadeS ofg~ dependng l.pOI:l yru
g aphics ClJ"d m printef- ,

[)err(;JdJat0( Mod.Ia\O( 75 Page M;;o..a
Soltwn TtlOnaI Ca!selte

HeqiUS:
Han tr~ PC IM\h 640K PlJ"aIeI Po1
()-~C<I"d T~ Recordef seoacot

SlowScwl Formals : 812,17 23 304 36.48 72 sec

e 2'6 Ul 1~ 8li601 IP0lA.Al 1..95

6561 $1595 8J62lD£OCS£l 1.. 95

MIO 1 1095 8JIO,-UAGN..Sl $!0985

6511l 1 10.95 8J11 ("G/fJSUPGl.o.DO IIIJ~

PIJ, 1 11.95 I J KOCK~TA!lT IIOM $29 95

OSOl UPGl.lO£'*"'lOUUl S llg.~ 8lS6ICoORV!51 191 I1U~

1lO1ROlolS $10..95 ,,:roOl 1 1I. I<S

AND MANY OTHERS

We also carry RamISomms 1eslel'S• .s.a1l.....11C ""_ .
lors. cableS and Ol t>er exCIUSl~ new orOOUCls for Com·
modore and IBM

HVYDUfYC6 4P/S $24,95)
The Send for our FREE catalog.

GRAPEVINEG ROUP 35 CI1ARlOTTE DRIVE
Inc. WESUY tllUS, H.Y. 10977

fAll. 914_354~696 91....354-444. 100-292-7445

De. Ie, PrIc•••••IIMIe. \ . I
P,Ic. ....tljeC1 to e..........

AMIGA commodore
C~ CHIPS-PARTS-UPGRADES C~

-u,o...-" .. ---

1 . REFLECTED POWER-ITCH

2. KNOB-ITUS

3. QRII-DEAFNESS

4. B UTT ON- P HOB IA

S . SWITCH-CANKER

6. SUPER TUNER-BLUES

7 . CROSS NEEDLI!-ETES

*THE CURE IS:

JANUARY 4, 1983

•

MA COM
-< ~O"ATIC ANTENNA MATCHER ®

F O R ALL B .B . B. RADIOe

A CURE WAS FOUND

FOR THESE DISEASES :

........ .. .. .... ........ it ..

* ONE SHDT GUARANTEED TD LAST
AT LEAST Five Yl!ARBI

* ***********************
MAXCOM . INC. BOX !5 0 2, FT. LAUD. , FL.3330lii!:

30l!!!l-l523-B3S9
. ......COOI .. . .. _ .. _ _ ...

TH E BOTTOM L INE , " M A X COM WORKS "
CtRCLE 10 I ON READ£lI S£lIlVlCE CARD

CIACU 90 ON READER SlRYlCE CARD

CALL 913·381·5900
FAX 913·648-3020

BUY-SELL-TRADE
All brands newand reconditioned.

* Interference Location
* Stuck Microphones
* Cable TV Leaks
* ELT Search & Rescue

$end $3. 00 tor our current catafog and wholesale sheel

New Technology (patented) converts any VHf or UHF FM receiver into a sensitive Doppler
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks.
Models available with computer interface, synthesized speech. fi xed site or rrobile - 108 MHz
to 1 GHz, Call or write for details.

~ DOPPLER SYSTEMS. IN C. P.D. Box 31819 (602) 488-9755t'-' Phoenjx. AZ 85046 FAX (602) 488-1 295

CIRCLE 15 OH READER SERVICE CARD

108-1000 MHZ RADIO DIRECTION FINDING

EVERY DAY
A HAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS ·

ESTATES ETC.

ASSOCIATED RADIO
8012CONSER 8OX4327
OVERLAND PARK, KANSAS 66204
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Say you saw it in 731

G5RV AII·Band QuicKits~

.-

GTI Electronics
RD 1 BOX 272

lehighton. Po. 18235
717·386-4032

5-1000 MHz PREAMPLIFIERS
NF G 1'(1 dB) S

WLA20~· 2dB 15dB OdBm 73
WLA21M 3 13 8 57
WLA22M" 11 12 61
WLA23M" 22 12 87
WLA24M 3 23 18 109
W1.A25M 5 11 20 82
W1.A26M 6 21 24 199

Adcllol tor S&H; '1lw 1·500 WI-Q

CIRClE" 326 ON MADER SlIlVICE CARD

PC HF FACSIMILE 4.0 $99

WILAM TECHNOLOGY, Oiv. ot

WI·COMM ELECTRONICS INC.
eo. Box 5174. MASSENA, NY 13662

(315) 769-~

Panadoptor especially designed
for the R·7000 receiver . For use
with a standa rd scope. Variable
span width from 1 to 10 Mhz.
Uncover unknown elusive signals.
Complete with all cable s. & 90 day
warranty. $349.95 Shipped. Po .
res .odd6%.

R-7000 Widespan Panadaptor

CIRCLE 250 0 ... "(,I,OEII S(RVICE ColAO

Soft_ere Systems C onsulting
1303 S . 01. Vist.., S ..n CIe",",t . , C A. 92672
(7'" .... 4-> -4-98. - 57a....::a
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LETTERS
Numbef 30 00 you. FHdbal::k e.rd

From the Hamshack

and WA2DAC in Peru , NY. WA2DAC is
also net manager.

Visitors are welcome and encour­
aged 10 check into the nels. For more
information about LBH , conlact M. Mc­
Daniel W6FGE, 940 Temple 51., San •
Diego CA 92106; (619) 222-3912.

Mick McDan iel W6FGE
San DiegoCA

Native American Hams
Over lhe pasl couple of years I've

read in 73 about your interest in ham
radio aclivily among minorities in the

US. Recently. the Little Big Hom Ama·
teur Radio Ofgani~ation , 8 ham group
lor members of the country"s orig.nal
" minor'ty," Native American Indians.
has tarmed. Membership is not limite<!
to Native Amer icans; hams trom other
ethmc backgrounds. as well as those
who have an interest in Native Ameri­
can cult ure and hislOry. are also wel­
come. Currently LBH includes hams
from the Cherokee. Crow. Ojibway.
ooece. SIou x. and n ingd tribes. plus
many non-Indian hams. li s goal is to
build bridges of understanding and
friendship between all Nat ive Ameri·
cans and other people via amateur
radio.

Two code nels are conducted week­
Iy to exchan ge news and Interests.
Both convene each Sunday_ General
class and above operalors meet on
14,057 MHz at 2200 hours UTC. The
code speed is kept to about 15 wpm.
Novices and Technicians meet on
21 .150 MHz at 2230 hours UTC. This
net is slow code speed lor easy copy­
ing. Listen ror " CO LBH"loliowed by a
general announcement. Net control
stations are WB0L in Minneapolis, MN,

How Much?
In today's hi-tech world 01 wonders

and high prices. I can see why the ama­
leu r radio rankS are dwindling. How
can anyone expect that a no<ode li­
cense will change the trend? II'S the
prices thai ere the problem. II 73would
offer easy-to-construet plans lor CWI
SSB gear lor Novices , you mighl at­
tract more people.

Carl Fo,.ylh KC41RP
Charlottesvi ll e VA

Carl, try spending more tIme reading
the magazine. Just in '89. we ran a
number 01 hne fJome.brew arlides fry

ORP rigs (June and February), and
many articles on modifying inexpen­
sive and/or older equipment. Gel in
lauch wilh us 10 check the article index­
es for Ihel specific home·brew projecl
you want to build- we cen likely help
you! ... daNSI8

Remember When
30 MPH .... . F. st?

Code is now like a fine olcl car. You
enjoy it for ils beauty. crallsmanship,
and esthet ic value. II also gels you
Irom point A fo point B. The bottom
line, however, is that it isn't normally
oplimal 'or everyday purposes,

Barry Goldwater 's statement
(" Looking west," June 1989) regard­
ing the code requ irement convinced
me. Not everyone needs a 'me old
car--or even just an older modeIlhat
runs fioe.lllke my CW and my trusted .
smooth-as-vervel, vintage Navy key ,
but l wouldn 't expect everyone to lind
one and use it.

Our hobby is evolving_and so must
we!

F. Paul Kosbab NF4E
Tulsa OK

Arizona Sunshine
I would lIke 10 publicly lhank Senator

Barry Goldwater tor his help . After ex·
pla ining to Senator Goldwater that the
Amateur RadiO Society at Arizona
State University had no working equip­
ment for 30 dedicated members, he
was kind enough 10 donate a trans­
ceiver and receiver to the club. We
would all lIke to express our gratitude
to this fine man. Ham radIO will have a
reward ing tuwre with suppo" li ke
we've gotten from Senator Goldwater.

Manhew Horbund KB7HYF
TampeAZ

Pure Good Fun
I don'l claim 10 be any better al gel-

ling kids intereSled in amateur radio
!han any other ham. I neve!' even tried
wilh my uvee boys. So, looking back.
whal was it thai really got lhem inler·
ested in ham radio? It might have been
the time I built tham the remote control
for their HQ gauge trains, or il might
have been when I buill the transmitter
lor one of their model rockets. but I
seriously doubt it was either. Showing
each 01 them how to punch in WWV
and olher statlOf\S on my Kenwood.
and operate my straighl key wilh the
sit!etone OSCillator, really peaked their
interest as well .

But what lit up their laces the most
was when net them talk to othar hams,
just like ourselves, in other parts 01 the
country. I would suggest simply letting
youngsters part icipate, when appropri­
ate. They learn a klI faster when they
get to experience it tor themselves.

Bill Gardal N3GQW
Oownlnglon PA

Ona of Many Modes
I view CW as just another form of

communication , along with phone ,
eeceet, and ATV,and I fael it should be
treated as such. If as much emphasis
were placed on proper and considerata
operating pi ocedure and the omission
01 unnacassary powe r wilhin the
NoviCe sectors of the HF bands by indi­
Viduals hold ing higher class licenses, I
thoroughly eeneve that Ihis would be a
greatly improved hobby.

James T. Elliott, Sr_N3FWQ
Balt imore MD

•

nil ow receive or
....... leave messages
with other local hams
ust ng the 16K Bulle tin
Board featured on the
smallest TNC available­
the Hcath~ H K -2 1
Pocket Packet.

TIle BBS operates
under your call with
simple commands
like Send or Write a
mess..age, Kill a message
and read the Fill'
messages c urrently on
the system. And till.'
HK 2 1 Pocket Packer is
fully TNC-2 compatible,

rtookup is easy.
Plug in supplied cables
Instantly to most

A surn.ldiar)' ufZ<:n
Elcel",nh:s Curpor.nk>
(l19/W. Il"alh C.omp-anr

liT's, or wire a separate
cable into your mobtle
or base VIfF or VHF
riR Connec t your

computer via RS-232
and you're ready to call
a fasr-growtng nu mber
of pac ke t hams,

-Ole HK-21 Pocket
Pac ket requires only a
stngle 12 VOC@-iOmA
power source o r as
litt le as 29mA frnm a n
optional HKA·21-1 ,
internally mourned -' .8
"011.1 20 mAh,N ICAD
battery,

The Heath-11K·
21 Pocket Packet-

$219 95 ( Am. 'Clir
• ne. pUce)

To order, call
HJOO-2S3--OS70

For information on
Heath 's complete'
line of amateur radio
products call

1·8(>o -44·t1F.ATH
for your FREE
lIealhkita catalo~

Best to start with.
Best to stay with.

Healh Company
Benton Harbor, M149022

U, not I
The correct call for Dr. Edward N. Ludin of Cherry

Hifl NJ is K2UK. His calf appeared incorrectly in
" Letters" in the November 1988 issue.

e-64 and RS-232

The ~Iowing corrections and clanfications ara
reeaea to the schematics in "RS-232 Pan !of the
C~," ~mber 1988: the 9V AC that powers the
Circuit comes from pin 10. not pin 9: fhe PSI pin on
the edge connector islaft floating: the groundon IC 1
(7660 voltage converter) is pin 3; the ground on IC 3
(the 1489)iSpin 7: and, on IC2(the1488), pins 4 and 5
aregrounded and the outputo n.no.6, is DSRonly.

PL Tone Generl101'

Two alterations ara f'IMJded to the PlJrts list in
"cress. Fast and Cheap," August 1989. Add C4
and C5 CO/Jpling capacitors at 47JlF each, and
ctlJJnge the raSJstance of the VRI potentiOmeter to
25kD.

Challenger

See the correction on last month's Product o f the
Month, the Challenger DX·V, in this month's New
Products department. The ellsllenger weighs 15
pounds. no! fifty pounds.

Kaboom Mlcrolleyer

Refer to the schematic in the " Kaboom Mi­
crokeyer," pages 28-29. in the September 1989
issue. Change the values of the capacitors that
connectpins 3 end 4, endpins 5 and6 of the 8044IC,
to 0.01 mF. Afso, join the non-groundad lead of the
600 PIV diode to the collector leads of the /Wo 2N2222
IransislOt'S Ell
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D X-ing, contests, pile­
ups, traffic handling.

When you need to command
attention, you will with the
SB· lOOO Linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent DX-pedition
to Taiwan, operators easily
controlled pileups with the
58 ·1000 and nothing more than
a dipole antenna. This means
that when condi tions arc tough,
vou know vou can depend o n
• •
vour 58·1000 to lift your signal
above the rest. \Vhethcr
you're using a dipole or
stacked monoband beams.

Proven output power
We don't pia)' games by

using old rating methods to
make you pay for input
power you don't get at the
antenna. What you do get is
1000 watt output of peak

envelope power on SS8 and 850
watts on CW Even 500 wan
output on RTIY

On the chance that someone
might doubt o ur claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our 58-1000 develops
more output than even the
world-famous Heath 58 -2201

Designed for today the
58 ·1000 offers quiet , compact
tabletop operation at rated
outp ut. That's only 1.7dB (or
about Y3 of an S-un it) below

the maximum legal power
limit.

"I bu ilt it myself!"
Because you build the

Heathkit SB·\oOO Linear
Amplifier yourself you not only
enjoy cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality amplifier, cost
savi ngs, bragging rights, plus
industry-recognized Heathkit
manuals and technical asstst­
ance from our licensed ham

consultants. should you ever
need it. An offer that's hard
10 pass up.

See the SB-lOOO and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for yo ur free copy.

1-80oM-HEArn
( t-800-444·3284 )

Best to start with.
Best to stay with.

Heath Company
Benton Harbor, Michigan 49022

Cl I9S9. Halh Compan)'.
l la t h.l<.it is a n:-giMn'e'd

Ir;adcmark of Halh Com~nr
A subsidia ry of 7..cni lh

fk a ronio Corp<ration



Calendar for October

Number 32 on your f eedback card

73 INTERNATIONAL

t -e-Nationat Day, China , Cyprus, Nigeria; Erntedankfest
(Thanksgiving), Germany

2- Mahatma Ghandi's Birthday , India
3-National Foundat ion Day, South Korea
4- lndependence Day, t esotnc (12th for Equatorial Guinea,

28th for Czechoslovakia)
5-Republic Day, Portugal (9th lor Khmer Republ ic, Cambodia

(Kampucheal , 29th for Turkey)
7-FoundatiOn Day, East Germany
8---Constitution Day, USSR
9-Han-Gul Day, South Koreau; Columbus Day, USA;

Thanksgiving Day, Canada
1O-Health-Sports Day, Japan; Kruger Day, South Africa;

Nalional Day, Fiji
12---Columbus Day, latin America; Dia de la Raza

(Nai ionai Holiday), Spain (22nd for the Vatican, 26th for
Austria, 28th for Greece)

14-Young Peoples Day, Zaire
ts-cavecuaton Day, Tunisia
17-Mothers Day, Malawi
20- Anniversary, 1944 Revolution, Guatemala
21-Revolution Day, Somalia
22-Labor Day, New Zealand
23-Chulalongkron's Day, Thailand
24-UNITED NATIONS DAY (Dia de las Naciones Unidas)

(Jour des Nations-Unies)(Tag der vereinten Nationen)
27-3Zs Day , Zaire
30-Bank Holiday, Ireland
31-Ghiang Kai-shek 's Birthday, Taiwan

other good reason for no-code in
the future'J-CCCl

U . S . A . A te tte r f ro m S .
SChwartz KE6XS reports that the
Chaverim Inlernalional Net is a
group of Jewish amateurs (jewish
hams?) which meets every Sun­
day at 1300 UTC on 14.326 MHz.
Chaverim means friends in He­
brew. The object is to promote Iel­
Iowship among a wondwide group
of can-ins . So far, the Cnavenm
Net has heard from Beli ze ,
Canada, Israel, Ecuador, Peru,
and mainly the Eastern part 01
the USA.

Due to propagation , the So.
California section is asking all in­
terested Jewish amateurs west of
t he Rock ies 10 join an other
Ohaverim net at 1600 UTC on
14.326. Hopefully this wilt also
inc lude calls from many othe r
areas.

What's new (or news) in VK­
land? On the awards front, we
have a Worked All VK Call Areas
award which is tar and away the
most popular WIA Award. I recent­
ly had a batch of 29 applications in
one envelope (naturally, a big
one) from the USSR, about half
from hams and th e rest from
SWLs, since the award also exists
in an SWL form. There is also a
VHF version of it . Recently the
first VHFWAVKCA award went to
Yoshiteru Mori JA2BlY.

Apparently there are lots 01 J
hams, including Yoshiteru, who
only needed the VKe. Suddenly
the break came-in the form of
VK9YOSNK0 on Macquarie Is.,
on6m.

Prior to this, I had a phone call
from a 6m specialist alerting me
that about 50 J stations would be
applying for Ihe VHF WAVKCA.
So far, no great rush-only about
six applications. But even six is a
land ma rk lor thi s partic ul ar
awa rd. Maybe the dozens of
Japanese stations that made it 10
VK0 on 6m still need some other
call areas-hard ones like VK9.
We will see.

On a more personal level, I'm
moving the shack. We have a
large, solid brick structure de­
signed as a garage, but never

Ken Goff VK3AJU
38A Lansdowne Road St. Kilda
Victoria 3 183, Australia

AUSTRALIA

(The two " Ama te ur Rad io
Awards " books are likely differ­
ent.-CCC)

Ireland. An example 01ham ra­
dio generating lriendship and a
bond comes from the May 1989
issue of the Irish Radio Transmit­
ters Society Newsletter. limerick
RadiO Club and the South Jersey
Radio Associat ion recently an­
nounced that they have become
associated as "Twin Clubs ."

The "p roc lamation" was
signed on March 1st by the South
Jersey Radio Association and
brought over to the limerick Ha­
dio Club by Joe Dulfin W20RAI
EI8GT, a member of both clubs.

The purposes of the twinning
arrangement is to promote friend­
ship between two Amateur Radio
Clubs with a common interest, ex­
change valuable information re­
garding the Amateur Radio ser­
vice, and encourage the sharing
01 radio operati ng experiences
from both sides of the Atlantic
OCean.

The arrangemen t was con­
ceived by limerick Radio Club
during their 40th anniversary cele­
brations in 1988 . The South
Jersey Radio Association was
pleased to be selected by the lim­
erick RadiO Club for this honor.

While the American Club is over
73 years old, this is the first time in
their long history that they have
twinned with another Radio Club,
and they are very proud of the ar·
rangement. I This is another won­
derful way to develop worldwide
triendsnips . Now is an excellent
lime for glasnost '. If your club has
done something similar, please let
us know.-CCCI

Sweden : (Radio Sweden)
GOODBYE SOS-Distress sig­
nals sent by ships in the familiar
dots and dashes 01 Morse code
are to become a lhing of the past,
according to the International
Maritime Organization (IMOl.

From 1993 Morse code will be
replaced by the Global Maritime
Distress and Safety System
(GMDSS), a revolu tionary high­
tech system which sends a dis­
tress signal at the touch of a
burton.

The system, which will be com­
pulsory in ships worldwide after
1999, has been under develop­
ment since the 1970s and some of
its technology is already in use on
British vessels .

It works by sending a radio dis­
tress signal which bounces off a
satellite to display the ship's posi­
tion, name, and the time of the
incident on a coastguard comput­
er terminal. (Reuter). (Maybe an-

ateur Rad io Associat ion an­
nounced the contest rules 01 their
1989 contest. The contest starts
Saturday 11 November 1989 at
0001 UTC and ends Saturday 11
November 1989 at 2359 UTC.
Further inlormation can be re­
ceived from the Contest Manager:
Mrs . Maril yn Syme VK3DMS,
P.O. Box 91, Irymple, 3498, Vic.
Australia.

From Amateur Radio Actio n
(ARA) via Ken Golt VK3AJU:
Some dilferent award books are
available for those of you who are
dyed-in-the-wool award hunters.
Contact the following for further
information and prices: Amateur
Radio Awards (2nd Ed.), Sue
Squibb GHZU, 36 Frognal Gar­
dens , Teynham, Sittingbourne
Kent ME9 9HU UK; Amateur Ra­
dio Awards (3rd Ed .) RSG B,
Lambda House Cranboume Rd,
Potters Bar Hertfordshire EN6
3JE Great Brittan: International
AwardsGuide M.S., LumbanGaoi
YB0WR J1 Garuda No. 62Jakarta
10620 Indonesia; and the K1BV
Directory of OX Awards, Ted Meli­
nosky K1BV, 525 Fosler Street,
South Windsor CT 06074-2936
USA.

edited by e.C.C.

Notes from FN42
The torch is passed! Just as the

World Olympic Games generates
a friendShip and bond between
countries and athletes, so has the
73 International COlumn between
countries and ham radio opera­
tors. The editorial "we" are sorry
to announce that our International
Editor, Richard Phenix, has re­
ti red after many years at 73
Magazine. The September 1989
column was his last; 73 Magazine
and the ham community will cer­
ta in ly miss h im. 73 s to you,
Richard, and may you find contin­
uedpeace at your cabin at Road 's
End.

This column will continue to be
edited by C.C.c. until a suitable
replacement can be found.

For those of you who wish to
send photos for the column, we
prefer color, but black and white is
also acceptable. Address all cor­
respondence for this COlumn to
73 International, WGE Center,
Forest Road, Hancock NH 03449
USA

Roundup
Australia, The Contest Man­

ager of the Australian Ladies' Am-
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SANGEAN, The workfs foremost manufacturer of portable short-wave receivers, is your
communication link 10 the world. You'll hear ~ all w~h either our flagship ATS-803A or
our new top 01the line ATS-808. And to further enhance your listening experience,
introducing the new Sangean AS·888 Self-Powered Speakers. big sound in a compact,
high-tech design. For FREE full color spec sheets and price list, write today to:
SangeanAmerica, 9060 Telstar Ave., Suite #202, Dept 7311089, EJMonte, CA 91731

SANGEAN
A World of Listening'·

TRAVEL THE WORLD,
....-=-IN S n..,!

,'"

GET A BIRO'S EYE VIEW
From Graffrak II ' ~ and YClur 18\1 ' PC
UMOI -..n 11ft _ \1 D$1'l"

_ •• , c _oI_e.-_ GraIT_I _

_ ( _ .._8'* ""'"

r r prov r as rear- nn e grap Ie IS-
play 01 a flat projection map that moves under
selected sataltitelSunlMoonlstar coverage ci rcle
and updates once per second.

The Silicon Ephem eri s'" gives tabular data
output to the screen, prinl&1' or disk me.
Edit ing. data base update and rotator/receiYer
control programs also included.

ReQ!Jir8S an IBM PC. PCIXT, PClAT, Of true
compahble. an IBM Color/Graphics Monitor
Adapl:or or tru& rompalible . optiOnal but reccm­
mended !lOll87 math comprocessor, minimum
512K RAM, DOS 2.0 or Ialer, and either IWo 360K
floppy drives or one 360K tIoppy and one hard
drive; the programs are not copy protected.

see cerAILED PRODUCT REVIEW IN THE
APRIL '89 ISSUE OF 73 .
COMPLETE PACKAGE $395 LIST.

CALL FOR QUOTATION

(713) 777·3057
Silicon Solutions, Inc .

P.O. Box 742546
Houston, TX TI274·2546

PLUG INfO PACKJ
Simple and Easy.
IIere's the easiest packet radio yet.
you don't even have to buya T:"C
to join the digital revolution. Just
let your PC do the work. Plug a
PC Packet Adapter into any ex­
pansion slot and get on the air in
minutes. just like an expert. And
you" still be able to use the PC for
other work! The complete VHF
system is only SI39.95!

Sophisticated, Too.
When you've mastered the bas ics.
use the PC. Packet Adapter for
simultaneous dual-band It F
VHF. multiconncct. BBS, TCP
JP. DXers PacketCluster, 2400
baud (and higher). h-en use the
Developer's Package to write your
own packet application.

Software Included.
Unlike others, DRSJ includes all
the software you need. The TH S
terminal package has split screen.
file save send, binary file t ra nsfer,
print. scroll, review and more.

2400 BAUD
Many areas are upgrading their
packet nets to this higher speed.
D RS I's M· 24 mod em for 2400
baud connects simply with no
modificat ions to your rig and le is
you operate both 1200 and 2400
simultaneously with your present
radio. Step up to this new speed
for just S79.95, today!

Ca ll or Write
Iur complete

Product Catalog

::eD R S I
2065 Range Road

Clear.... atcr. FL 34625
ORD ERS: 1 ·80~999-0204

CIRCU: 239 ON READER SERVICE CARO
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Photo A. JS, VU2.JX, making one of the many contacts from VU7JX.

promptly and the whole ATTY
clan got 10 know: the lirst ever
VU7 on d ig ital mode! Special
permits to the islands were ap­
plied for .

Passage from Bangalore to
Cochin, Cochin to Agathi and then
to Bangara m and back was
booked. II had to be postponed,
cancelled and rescheduled sever­
al times before our arrival, en fin,
at Conchin ultimately on the 15
March , with bags and baggages
of rigs, antennae, masts, et at.

All domestic and business at­
lairs were rearranged. There was
nothing in our co ll ect ive con­
sciousness except gelling to the
Islands and getting on the air.
Were we surprised to know that no
ship was to leave for the Islands
before 18 March, the date of com­
mencement 01 the co ntestl The
twice weekly turbo-prop fli ghts
had been cancelled. The heroic
aircraft needed maintenance and
recertification , having reached
the end of its certified lile! The
availability of a helicopter was an­
noyingly uncertain, and its capaci­
ty to carry the beam, mast and
other equipment in doubt!

The formidable Bernie (SWL
Bernard Abroa) and vigorous Vldi
brought in the whOle bunch of avi­
ators to our chambers and saw to
it that we got into Agathi not too tar
behind our antennae.

The mult i-hued sunset and the
much wearied team landed to­
gether on the paradise on earth­
the Bangaram Island, in Lakshad­
weep as the Laccadives is known
in India.

Can we ever thank enough the
sporty tourists-foreign and Indi­
an- who ca rried th e antennae
and mast literally on their willing
shou lders th rou g hou t th e i r
cramped flight? Can we ever lor­
get Capt. Krishnan, our pilot, who
strayed into our shack and stayed
up well into earty morning and lent

73 International is pleased to
announce that J. Srinivasan (JS)
is our new Hambassador in India.
JS enclosed an article written on
the team that went to the Lac­
cadives in March 1989 (VU7JX)
and emphasised RTTY through
the BARTG Contest.

DX-PEOITION TO
THE LACCADIVES: VU7JX

" HOW ABOUT PUTIING LAC­
CAOIVE5-VU7-QN THE ATTY
MAP FOR THE BARTG CON­
TEST?" This early morning call
from J.S. (VU2JX) to me did un­
leash a whole chain of the most
unexpected events. It was 4
March 1989.

Within the hour, a member of a
OXpedition already in the Lac­
cadives was co ntacted on 40m
to check if they would let us
operate RTTY for the BARTG con­
t est . . . but n o e n t h usias m
showed up. Before the night was
out, Nat (VU2NTA) and Vidi
(VU2DVP) swelled the size of the
team to a forceful four.

John Troost (TG9YT), the cata­
lyst of this idea, was informedJ . Srinivasan VU2JX

340 5th Main Koramangala
Bangalore, 560 034 India

INDIA

Slip, Passport, Hon g Kong 10
Card, current amateur licence is­
sued by other administration, etc..
should be produced for verifica­
tion in person to: The Maritime
services section, Telecommuni­
cations Branch, 5th FlOOr,Sincere
Building, 173, Des Voeux Road
Central, Hong Kong).

(b) If the applicant is under 21
years of age, the licence will be
issued in the name of the parent or
guardian, and parent or guardian
information will be required. The
parent or guardian will be respon­
sible for the observation of the li­
cence terms.

(c) The applicant should sign
the declaration provided in para. 6
of the Hong Kon g applicat ion
form . [The Annual Licence Fee is
HKS1SO ... CCG)

HONG KONG

Phil writes that he contacted the
Post Office that administers the
licensing in Hong Kong and asked
them to approve " The 73 Interna­
tional Universal Permit Applica­
tion." He sent us a copy of their
reply .

They have no objection to visi t­
ing radio amateurs using the inter­
national application for a visitor's
amateur stauon licence or licence
under reciprocal agreement in
Hong Kong. However, the appli­
cant should submit his application
in accordance with certai n notes
on their standard application
form, t.e.:

(a) The applicant should submit
the application in person, bringing
the original copies of the required
documents for verification (the
originals or the Radio Amateurs'
Examination Certificate or pass

Philip J . Weaver VS6CT
G.P.o. Box 12727
Hong Kong

used as such. I've had power laid
on to it and pretty soon will paint
the inside, install a ceiling. and
generally fix the place up. The
biggest job will be getting rid of the
old furniture in it.

Then will come a tower. To date
I've onty had a G5RV. I've con­
firmed about 160 countries with it,
but the time has come to move to a
beam. I consider myself semi-fe­
tired. As an ecoocmc-cum-wnet­
ever consultant, I tend to gear my
income efforts to my needs. The
needs are now acute, in view of
the need of a tower, etc. [Ken is
presently attempting to ascertain
the life (dead or alive) of over 70
awards "offered" in VK. Quite an
undertaking.-CCC I

Photo B. VU7JX's Shack by the sea.
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Photo C. VU7JX (ribander in Paradise.



THE SYSPEC CIlOWBIi/i /OVPJ PCB

PROTEC T YOUR SENS::'T;:':::V~E"·"
eQUIPMENT FROM

DAMAGING VOLT AGE SURGES!

FULLY ADJUSTABLE T RIP POINT

INSTALLS EASILY IN YOUR DC POWER SOURCE
TO PROVIDE MAXIMUM PROTECTION TO ALL

eOUIPMENT OPERATING BELOW 3 0 vee

YAESU • TEN·TEG • NRD525 ' GRUNDIG
SONY · MAGNAVOX • AMEAITRON • MFJ

METZ • ICOM • DAIWA • KLM MIRAGE
ALPHA DELTA · FAX. RITTY · KENWOOD

BENCHER · and c eers

FT·7S7
GXII

Allied Appliance & Radio
4253 So Broaaway ' Eng1ewooel. CO 80110

'!l!~.~SA I.'C • Ckcoun! Proces ' S' oo ~.,.. L'"

ONLY $ 2 5 .0 0 EACH

ClRCLI 317 ON RUDER SERVlCl CARD

SqSPEDIND
PO BOX 2546

SYRACUSE). NEW YORK 13220
(3 10 ) 699-7513

ORDER FACTORY DIRECT - COD' S WELCOME
$25.00 FREE SHIPPING

(NEW YORK RESIDENTS ADD 7% TAX)

Tu....... !& Jb..dr••• r · \ I• • • 1
Fa HaItSl . ".. "

Fa 1M .... C'"' ~

Fa I""!o~ ,n '
S69t"

Tn,Ino3 t _lop
~........_-
"'•••12· ,1:~ _

fa D;~..
... ...... IS .r
,. c<>- .e- 579M
· l5SII · llSSa, •

F'B"'"1II 31' S69~ \ .,,:;;...:-;;:
Fa 1...1. W S59.?5"'__... dI~~"'"

Ia(.,.po.;k 51
h~!·S.p"".."lJ1"~S l l Oh .l7.l. U H

CIRCLE 30 3 ON flEADER5(flVICE CARD

S hort Broadband

C'~E 355 ON RIEADlR SERVICE CARD

ClACl£ 252 ON RUD£R 5(AVICE A

Say you saw it in 73!

SPECIALISTS
IN FAST TURN

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

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR .\fORE 1,\TORJftl TIOX' _

",. M idland1"1 Techno lo g ie s

34374 EAST FRONTAGE ROAD
BOZEMAN, MT5971 5 (406) 586-1190

SATELLITE
TRACKING

with your Macintosh!
Don't miss out on the new Microsats'

Satellite Helper '"
Polar ' areat Circle ' Rectangular Graphics

Ground COverage ' Views from Space
Mirage/KLM ROlor Interlace Contr~

Schedules ' Windows ' Sun & Moon tOO!
$5995Ppd

Satellite Pro"
/VI of the abOve plus_..

3·0 Perspective Views 01Earth and Salelilte!
Up to 30 Satell ites and 20 "W,ndOw" teeeteos

Ground Track ' 0vefIay1i ' Squ,nt Angles
Math Co-Processor StJpport · D,sk Saves

Advanced Macintosh euertece
$99.95 Ppd

Requirements: Mac Plus. SE Of Mac II
S.A S E . IcIf c:ompioIl_"...s

MacTrak" Software
PO, eox1590 Port O'chard. WA 98366

(206) 871 -1700

WHAT!
An OM of yours borrowed a prized copy of
73 , and now it's among the missing. let
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
from July 1980 to the present .
Write us today for the copies you need
from July 1980 to the present only. Sorry.
but we've sold out all but a tew collector's
copies prior to July 1980.

JULY 1980 to present. •. $4 ,00 each
inclUding postage and handling

ClII'CLE 3 6 3 ON RUDER 5(flVlCIE CARD

, Cove ,s 5MH" 0 ISOCMH.
l/lAMi n.~,e,''',de fM modes
Con' .nUOU!l coveraQe

• 2000 Channel M,,'MIV
1984 scan frfl(l~nc".s

'l. 16Se. , ch Groups
· Sca.vsea. ch~sup lo~ch.nn"lsor lnc,e
men'Spel 5'1'C'Qnd

• BU..Il/l PS 232 c""'!="J'e, ,n,,,dace
, 250....,Sa"slacllon Gualanlee full Refund ,I n01
Silasl'ed

• SIZe 3 ·Hsy...~"'s7 '0 '...., 21b 1001
• Supp..e<i w,th " C !o DC powe' o;<l,ds Telescop,c
antennll

COMMUNICATIONS

I0101 L 1_SU NIp" lJIf 4UM
0f$A Toll Free BOO-44S· 7717 r?Y"'\I

VwandMilIIer<..:al'd ,\' ,A /i
CODs1'\lhtl., fu9he,)

In lnd.ana 317-IWI 2S70Collect f AX ~3l1)8H aM

2000 Channels
SMHz to ISOOMHz

73 Amateur Radio - October, 1989 97



-
his strength-physical and mor­
al-as we pUI Ihe antennae up
and set out the rigs?

Utterly unmindful of the stro ng
superstition of the Islands 01 not
climbing trees after dusk, an ad­
mirably ag ile angel went up and
down Ihe sky-reaching coconut­
trees and strung up our dipoles for
40 and 80 metres. In Ihe cool
breeze of the early morn-at 2130
hrs UTe (il was 3 AM local time on
17 Marchl-VU7JX's lirst call em­
anated from the palm-thatched ,
airy conage, set right on the very
lap of the lovel iest lagoon. What a
take-oft po int! What a view!!
Window to the world Indeed!ll

Thanks. Arasu. You and your
adorable XYL made us teet abso­
lutely at home right away. Un­
ceasing (diesel) power and unlim­
ited hospitality! You aM your boys
are ret employees of Ihe resort,

nOI stay longer and work an 01 you,
out there, beaming towards Ban­
garam. One h(sw)ell o f a pi le-upm

The unpolluted air was a magic
healer: the balmy weather, a ton­
ic. Every meal a veritable repast:
succulent tuna , tasty lagoon-fish,
tender chicken and juicy beef, ev­
ery morsel delicately grilled and
caring ly offered . The heady palm­
juice or the chilled beer .. .sheer
ambrosia!

The coral Laccadives (meaning
a lakh of is lands), populated by
graceful people and generous co­
conut palms, surely wear Ban­
garam (the golden one) as the
crow n . In shape a doughnut ,
adorned b y lush g r een a nd
cerulean blue waters, m ile s to
wade in , swim, snorkel, paddle or
wmd-surt ,

Thank you, micromaniacs, who
write soft-wares on propagation.

Secret Bandwidth

As the proclUCl l iterature indicates,
whenmetCOM IC-761 is in SSBmode,
its bandwidths are 2.4 kH: and 2.6 kH:
with the filter switch in the "in" ar'ld
" out" positions, respectively. Howev­
er, there is a third bandwidth lor receiv­
ing on this radio. Leave the filter switch
in the "out" position and place the IF
shilt button in the " in" position lor IF
shift, and me bandwidth becomes a te
3.2 kH: wide.

When USing j.ust the filter switch to
select the adver1ised wide and narrow
positIOnS, you receive and transmit us­
ing both the 9 MH: and 455 kHz filler :
when using theabovemelhodlot w;oer
selectivity, you're apparenUy receiving
through the wide ceramic455 kHz filter
only, bypassing the9 MHzfilter. Here's
the pertinent data :

Pearls of Tech Wisdom

ered thal ttle test contacts are soclose
together it's difticult 10 atlach a probe
without touching adjacenl contacts,
and touching the wrong contact can
cause damage in some situations,

lI the contacts are long enough, this
fault can be corrected by bending
some of them. Onone side, bendevery
other contact outward about 45 de­
greesand bendthe remaining contacts
inward. On the other side, the contacts
opposite those that were eeot inward
should be bent outward, and those0p­

posite the ones bent outwardshould be
left alone. This also makes i1 easier to
count to flr'ld a particular pin. The photo
s.hows how easy It is to atlach a probe
with the wide spacing that results.

Chari.. E. Cohn KK4CS
AustetlGA

Photo O. ADA Arctic Ocean Award from the West Siberia OX Club, sent
by UA9MA. Loosely translated by Bryan NS1B: " For two-way communi­
cations (observed) with amateur radio stations of the countries and
territories of the Arct ic Ocean."

Using KK4CS 's solution, you touch only the contact you choose.

aSK at 30 WPM

High·speed keying is great, but it
can create problems, When pounding
code into the Kenwood TS-440S at
about 30 wpm,the a SK starts to short·
en transemtted RF signalsand you may
get bad tone reports. To correct the
situation, Kenwood suggests altering
the delay and rise times by changing
components in the IF unit (X60-1300-
00) as follows '

Make the value of resistor R151
<1 7K{) , instead of l OkO; make thevalue
of resistor R200 l 00k0, instead of 82
kO; ar'ld make the value of capacitor
Cl66 1 ~F , instead 01 3.3 IJF. These
components are located in the IF unit
between theoptional SSB filter and the
front edge ol the PCB

Jussi Torhonen
OH70CtOH3NWP
RUhlmakl Finland

Trw above ilams. except "Super Sim­
ple Solution" are adapted from Inter·
natIOnal RadIO Inc..

Bandwidth
2.6 kHz
2.4 kHz
.. 3,0 kHz

455 kHz
CFJ-455K5
FL-44A
CFJ-455K5

Jim Nance KE4WY
Douglasville GA

9MHz
FL-80
FL·80
By-passeel

Super Simple Solution

If you use an IC test clip lor trou­
b1eshoot,ng. you 've probably d,$COY-

If your ICOM with an internally
SWitched power supply turns oft when
you don't want 11 10, leave it tumeet oft
and unplug it lot about a minute, Then
plug 11 in and turn It on. Assuming ev­
erything else is okay with the rig, the
radio should come backon and pul you
where you left oft, because, while the
power supply has no fuse, it does have
an auto-protection circuit.

Bill Hickox KB50l
Houston TX

A Real Turn-On

Based on your predictions we got
onto the contest several hours at­
ter the start of the contest; and it
d id pay rich dividends!

Specia l thanks to you , John
(TG9VT) ; but lor your not so gen­
t1e-goad ing , we would have re­
grellably let this possible DXpedi­
ucn pass us by. A51 can not be far
for us if you are by our side!

Reels of strong wire-rope , the
sturdy antenna-m ast and o ur
hearty greetings are left behind
with Arasu. the Manager of the
Is land Resort lor you hams, arriv­
ing there in the not so distant fu­
ture.

Must a ll good th ings ever come
to an end? Until then,
73s, Rom VU2RUM Box 4250.
Bangalore , India .

(When do we leave, Wayne ??
- CCCI EII

but our expansive nests .
The lights that were swi tched

on in the shack in the evening on
16 March were put out only after
the antennae were brought down
and everything packed in the wee
hours of 24 March .

What a ready and resounding
response we found Irom fellow­
hams throughout th e dxpedition!
Memorable! A deeply satisfying
contest of six hundred plus RTTY
points and around live thousand
CW and Phone O SO s ind eed
moved us towards forgetting and
nObly forgiving the in tentional
aRM; but ca n we eve r fo rget
th o se guard ian a nge l s ever
present with us on every band and
politely pol ic ing it?

Since our OSLs are al ready ar­
riv ing at their various destina­
tions, our only regret is that we did
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Drawing schematics on your PC.

73 Review

Flodraw
by Michael Simmons WB9CWE

Public Brand Software
PO Box 51315

Indianapolis IN 46251
Price Class: $5

AUDIO
OUTPUT

SPKR

draw are the Epson, IBM, Toshiba, and any
printer which emulates the graphics modes of
these printers. My Star NP·10 works well in
IBM mode. Print times vary from three to nine
minutes, depending on the type of printer, and
whether you select single-strike or double­
strike printing. The print quality is quite good.

Several Drawbacks

The F9 (Undo) function only works on an
immediately preceding operation. II you de­
cide that earlier work needs to be eliminated,
you have to use the text cursor and spacebar
or the Block-delete funct ion. These are a little
cumbersome, and they don't always permit
complete erasure of a line or symbol.

Also, when you initiall y place a symbol on
the screen, il will be perfectly placed for clean,
easy line connections to other symbols. But if
you rotate it, its center will shift , and drawing a
straight line to it from another component will
be almost impossible. You can get close to
connecting a line to one of its ends, but you
may have to draw a diagonal line to fully con­
nect. This isn't a major problem; it's just that
the connections do not look perfect.

Conclusion

I found Flodraw well wort h looking into. A
54-page, well-written instruction booklet and a
15-minute tutorial are included on the disks .
They provide excellent help while learning the
software.

You can download copies of Flodraw from
some com pu ter bulletin boards, or buy a copy
for a few dollars from maucrder shareware
distributors, such as the one listed at the top of
this review. III

Michael Simmons WB9CWE has been in amateur
radiO since 1970, and especialfy enjoys 20m R TTY.
He currently owns and runs a srnaHpublishing c0m­
pany. Michael can be reached at 10/ HarriSOff AYe.,
ChBriestown IL 61920.
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A simple schematic drawn using FJodraw.

For example , let's say you wanl an antenna
symbol. Place the cursor where you want the
antenna symbol, press FlO to bring up the sym­
bols, then press the function key which corre­
sponds to the antenna symbol. The symbol
will pop onto the screen. Made a mistake?
Press F9 and me symbol vanishes.

When you 're drawing lines between compo­
nents, the menu will prompt you on position­
ing the cursor and let you know when to press
F.to indicate the line's beginning and end .

Using the block functions, you can rotat e,
delete, copy, or move symbols or groups of
symbols anywhere in the diagram you wish.

Produc ing New Images

You can type tex t anywhere in the schemat­
ic with a number of font sizes. Some symbols,
such as the one for IC, are already labeled .
You can modily them as you wish. Let's say
you need the symbol lor an iron core choke.
First. call up the transformer symbol . Position
the cursor to the le ft of the unwanted wind­
ings, and press the spacebar to erase them.
You now have your choke symbol, which may
be stored in the library for future use.

Drawing a nonlibrary item, such as a tube or
MOSFET symbol, is trickier. You have to call
up a circle from the menu, then draw in the
lines with the arrow keys . This is a little l ime­
consuming, but nOI impossible, and once
drawn and saved, YOU'll have it instantly avail­
able in the future.

If you 've saved a circu it on diSk tnat would
be useful in your present diagram, you can
use Ihe Merge function to bring it up and place
it exactly where you need it.

Printing Your Drawing

Flodraw offers three printing formats: the
portrait. 8.5 " x 11" ; the landscape, 11 " x 8 .5";
and the large landscape, 16" x 11"", or two­
page lormal.

As for hardware, printers which support FJo.

ANT ENNA

EART H
CROUND

Have you ever wanted to use your PC
and dot-matrix printer 10 quickly

produce schematic diagrams, but you
didn't have the software for it?

For just a few dollars, you can own
Flodraw, a graphics editor program with
ready-made electronic symbols, and
drawing and editing functions.

The Price is Right

Flodraw is shareware, wh ich means
you can legally copy it from different
sources lor free, or for a nominal fee , and
evaluate it for your needs. It you don't like
it, you can discard it with tittle or no loss. If you
do like it, you can register wi th the author for
$25, or $35 if you wan t updates and essie­
lance ,

Flodraw comes on two disks, and works
with most PC compatibles and printers. You
don't need a mouse or joystick. Although it's
mainly lor drawing computer flowcharts, it has
libraries for electronic, organization, and oth­
er symbols. Just select what you want from the
menu .

The library has 22 symbols for drawing
schematics. You can modify these and save
your modifications and schematic drawings.
The beauty of Flooraw is that you can place,
move , or edit a symbol, connecting line, or
group of components very rapidly and accu­
rately. If you get stuck, you can display the
help screen by pressing ALT-H.

Creating and Ed it ing Your File

When you begin, Flodraw will prompt you
for the name of your lile, type of library, and
printing format. Type the name 01 your Iile ,
whether new or previously saved, and select
the " Electric" library.

In the editing mode, rtcoraw uses a win­
dow, which means you only see a part of the
total picture. As you bring the cursor across
the screen, the window will move across the
work area . For rapid movement, you can use
the PG UP and PGDN keys. Al..T-R and ALT-l move
the window right and left .

II you get lost , you can press F2, the View
function, for an overview 01 your whole work
area with reduced resolution. An on-screen
ruler helps you pinpoint your location.

Pressing the Fl key alternates between the
two editing modes: tex t mode and drawing
mode . In text mode , you can type , move
blocks of drawing, and call up symbols. In
drawing mode, you can refine your drawings
and produce connecting lines between com­
ponents.



Number 33 on your Feedback card

DEALER DIRECTORY
CALIFORNIA

Burbank
Free QSL Cards on orders over $ IOO!! Discount
prices on all amateur products. Open 7 days a week.
Call our Bulletin Board. A-TECH F.LECT RON­
ICS, 103311ollywood Way, Burbank CA 91505;
(818) 845-9203, (818) 846-2298 FAX, (818) 846­
67461\1odemfRRS.

San Diego
Hard to find parts , surplus electronics, standard line
items, Hams, hobbyiSIS , industrial professiooals­
from nuts & bolts to laser diodes ... Electronically
speaking, Gateway's got it! M-F 9·5:30 Sat. 9·5.
GATEWAY ELELiRONICS, 9222 Chesapeake
Drive, San Diego CA 92123; (619) 279-6802.

CO LORADO

Denver
Hard to find parts , surplus electronics, slandard line
items , Hams, hobbyists. industrial professionals-c
from nuts & bolts to laser diodes... Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 5115 N. •'ederal
Blvd. #32, Denver CO 80221 ; (303) 458-5444.

DELAWARE

New Castle
Factory authorized dealer! Yaesu. ICOM, Ten-Tee,
KDK, Kenwood. AEA . Kamronics , Santee. Full
line of accessories. No sales tal in Delaware, One
mile off 1·95. DF.LAWA RE AM ATlWR SUP­
PLY, 7 1 Meadow Road, New Castle DE 19720;
(302) 328-7728.

IDAHO

Predon
Ross WB7BYZ has the largest stock of amateur
gear in tile Intennountain West and th.e best prices.
Call me for all your ham needs . ROSS DI S·
TRIBUTING , 78 S. Slate, Preston ID 83263;
(208) 852-0830.

KANSAS

Wellj n~oQ

We have it! ASTRON , BUTTERNUT, ENCOMM.
HEATHKIT, GORDON WEST, KANTRONICS.
LASER COMPUTERS, MFJ , RADIO SHACK.
TEN-TEC, VALOR ANTENNAS & more . Small
town serv ice with discount prices DA:'IlDYS,
120 N,Wa~hinllloQ , Wellinj:tvn, KS. 67152, (316)
326-6314. Circ le Reader Service 263 for more in­
formation.

MISSOURI

St. Louis
Hard to find pal't-', surplus electronics , standard line
items. Hams, hobbyists, industrial professionals­
from nuts & bolts to laser diodes... Electronically
speaking , Gateway's got it! M~F 9-5:30 Sat. 9-5.
GATEWAY ELECTRO:"'ICS, 8123 Page Bll'd .,
St . l .(Iui., 1\10 63 130; (314)427-611 6.

NEW HAMPSHIRE

Om,
Serving the ham community with new and used
equipment. We stock and service most major lines:
AEA , Astron, B&W, Bendler. Cushcraft, Hustler,
ICOM , Kenwood , KLM, Larsen . MFJ, Mirage,
Vibroplex; books, rotors . cable and connectors.
Business hou rs Mon.c-S at . 10-5 , Th ursday
10-7 . Closed Sun./Holidays . RIVE NDELL
I<:LECTRONICS, 8 Londonderry Road, Derry
NH 03038; (603)434-5371.

NEW JERSEY

Lyndhurst
A full service Ham Radio Store! Discount sales
and serv ice on most major brands. Monday to Friday
l2:00am to 7:00pm, Saturday W:OOam to 4:00pm
'A mile south of Rt.3 . ABARIS S YSTEMS,
227 St uyvesant Avenue, Lyndhurst ;liJ 07071;
(201) 939-0015.

NEW YORK

Jamestown
Western New York's finest amateur radio dealer
feat u ri ng 1COM- Lar se n- A EA- Hamtrcn ics­
Aaron. New and used gear. 8 am to 5:30, Sat. and
Sun . by appointment. VHI<' C O M MU NICA­
T IONS. 280 T iffany Ave., Jamestown NY 14701,
(7 16) 664-6345. Circle Reader Service number 129
for more information.

Manhattan
Maohattao·s largest and only ham and two-way
Radiu Store. Featuring MOTOROLA. tCO M.
KENWOOD. YAESU. AEA. SONY, UNIDEN,
etc. Full stoc k of radios and accessories. Open 7days
M-F, 9-6:30 pm; Sat & Sun, 10-5 pm. We ship
worldwide. BARRY E LECT RO:"' ICS , 5 12
Broadway, S ew York ;'liY 10012; (212)925-7000.
FAX (2 12) 925-7001,

NORTH CAROLINA

Greensboro
100.m. to 7p.m. Closed Monday.ICOM our special ­
ty-Sales & Service. Also (to name a few): Ten-Tee ,
Yaesu, Kenwood, Bencher, Sangean , B&W, MFJ.
Alinco, Cornel, Sure, Callbooks, Ameco. Frank
N4AZM, Mae KB4IMX. F&M EH:CTRONICS,
3520 Rockingham Road, G reensboro NC 27407 ;
(919)299-3437.

OHIO

Columbus
Central Ohio 's fu ll·line authorized deale r fo r
Kenwood, ICOM , Yaesu, Ten-Tee, Info-Tech,
Japan Radio, AEA, Cushcraft , Hustler, and But­
ternut. New and used equipment on display and
operational in our 4000 sq.ft. store. Large SWL
department, too. UNIVERSAL A MA T E UR
RADIO, 1280Aida Drive, Reynoldsburg (Colum­
bus) OH 43068; (614) 866-4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service. KENWOOD,
ICOM, YAESU , featuring AMERITRON, B&W,
MFJ, HYGAIN, KLM, C USHCRA FT, HUS·
TLER, KAN TRONICS, AEA, VIBROPLEX ,
HElL, CALLBOOK, ARRL Publications, and
much more . HAMTR ONI CS , IN C . , 40 33
Brownsville Road, Trevose PA 19047; (215) 357­
1400. FAX (2 15) 355-8958, Sales Order 1-800­
426-2820,

TEXAS

Dallas
In Dallas since 1960 . We feature Kenwood,
ICOM , Yaesu, AEA, Butternut, Rohn, amateur
publications, and a full line of accessories. Factory
authorized Kenwood Service Ceoter. EU:CfRON­
IC C ENTER, INC., 2809 RUIiS Ao·e. , Dallas TX
75201; (214) 969-1936.

Houston
Hard to find parts, surplus electronics, standard tine
items. Hams, hobbyists , industrial professionals-e.
from nuts & bolts to laser diodes ... Electronically
speaking , Gateway's got i t ! M - F 9 -5:30
Sat. 9-5. GATEWAY ELECTRON ICS, 9890
West park Drive, Houston TX 77063 ; (713)
978-6575.

Southwest Houston
Full line of Equ ipment and Accessories . in­
h.ouse serv ice, T exas #1 Ten Tee Dea le r!
MI S SION COMMUNICATIO~ S. 11 903
Alief-Clodine, Suite 500, Houston TX 77082 ;
(713) 879- 7764.

DEALERS
Your company name and message can contain up 10 25 words for as little as $300 yearly (prepaid), or $175 for six months (prepaid). No
mention of mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For example,
advertising for the April '89 issue must be in our hands by February 1st . Mail to 73 Amateur Radio, Donna DiRusso, Box 278, Forest
Road , Hancock, NH 03449 .
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INTRODUCING
THE NEW 10·Hz-l.4 GHz

<C A T A S C A N) FREQUENCY COUNTER
FROM B & B INSTRUMENTS

c.o•
c.o.
c.o.
c.o.
c.o •
c.o •
c.o .
c.o.
c.o.
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c.o.
c.o .
c.o .
c.o .
CO..
CanS

JU...••
Co..

"..
Co"c."
""Co..

""c."
c.o .
c.o .
c.o .
c.o •
c.o•
c.o•
c.o.
c.o•
c.o•

SALE
1333.15

$211.15

L1. 1
$6 '.9

3141 ss
".g
".."..
'"............

"..,
~

••...
••..............

...........
''''1 lII5
~........."'........
"' .."' .."' .."' ..= .......
'"6fl K

38915

LIST
$473.15

$441.00

SPECIAL
IC·1211
1.2 1Hz fM. ItT
IC-OUT

(f i] IICOMI
1C-181 Ne,. Oolu •• HF Flog
1C-165 Gen C"Il XcY'
1C-735 Gen. C"lIXCYf
1C-151. Gen C"lIXCYf
1C-F17tXlO 25-1300 MHz FIcvr
1C-F111 A 100 Utz-30 MHZFIcvr
IC-22llM'i F"' 25w/.s.
IC-2aAJH FM 2Swi. S.
IC-2GAT2m 7,. HT
IC-9OOSo~ ..........
IC-3S AT220 "'HZ
1C--2S ....T2WI

""'.,
~FW"""""2s.
IC-lGAT _ 6w HT

IC38A 2s. FWI(cyr

(IC,32....T 2mI7Ocm HT

KENWOOD
RZ-1W_ FIcvr
~ATGtn Oog llCYf
T5-44OSIAT Gon. C"Il XCYf
TS-uos Gon o.vXC\II"
T¥--56ATZtot-7OcnI12 GHz
TS-19OA 2m-7Ocm 12 GHz
TS-711 _ Ilae 2s.
TR-751A _ .......... 25w

TM-231 .... 2m 4S.
TH-2'1 s.A2m HT ...R.....
TH-Z5ATS. Poctl.. HT "lEW
1V-n1 Azrnnoem FW _
TM·701A2mI7Ocm ..........
fH..15.A 2mI7Ocm HT
TM"'31ACom(>ocI FM3!iw
TH...5. T 5w Poch l HT 220 MHz

COVERSAll BANDS
160-2 METER
150-220-450
850- 1296 MHz

1127 N , La f'Qeu
1IttgM:i ..... CA 93555 USA

. J
CIRCLE 2 ON READER $(IJYICE: CARD

AMATEUR RADIO STATION ~

LOGBOOK .,."
.....rItt.n rr, 1(16LO

• mu ltl~ I ..."".... IoGIllli "pp1ka'ion lor PC/lT/ . 1 II
campatlbln. Fa.', ..... In.ndly opwal l..., I...........
an-lin . tl(LP key . m..lllpl. loG' - l a!>l••!In.
In 11>. 1'"'9 .... m. Display !>eom ""'dlng nd OK Iftl..
u.lng a 'tlOTI((Y' . " 11• • •111 lagging. Colt.lgn duping
d..rlnl Inp u' and y.,., 'a . I dala ~..al. Prlnl .... . am
lag •• pano: p• • lI., caun l,." .anlln.n' and un. 1101.:
OSLca'd lab.l. I' a '" dala In de.S( 3+ .ampallbl.
dOlO loa•• I II... Cu.lcm b".kup I. a lu•• a lia • • aula ­
m a ti. !>a. ' up. a nd .....Ia..... af lag d ala!>a.. Ill••.

Campi.,. "i'" 50 pag ' manu..1 (an - di . k),

" ' - DOS 3.•• " lIh 5!2k ~. .. - Na .ap'''''...'' qul'.d .
"I".d dl. k ....."mm...d .d. S.1..I" b l. prinl.. d .

U. .. COI.DlI or " ONOC"lI!O'\ol( g"'''''I..,

S.nd $U.9!> e" ..,k or .. .0. .dd $5 lor COD ( US II
C..""do only). C• •• • Id.n'. "dd $1.50. Sp. ell, 5.2S"
("Ok) or 3.5" (1201<) d l.k .

LEB Ent$l PIli sa
(8 19) 446 - 04356

..""
FREE

IBM - FC
SOnnNAIECATALOG

MADE
IN THE
U. S. A.

•

•

• For Karns, fJCI;tricaI En­
Sinor~ llnd Finicky PC
Utot~.

• Hundred. of prosrllm,
lesiN 10 lOS ', rigid stan'
dard•.

• IDS's p~sKknl i. a HAM and hard 10 p1ease_ Onl y
30" o r [he programs submmed for leslins make uto
the ca talog.

• He's also a Cheapo;kale! •

Pwgram. lndude:
CW CODE PRACTICE· CONTEST LOO • a<TUl"/lle

BEAM HEADINGS· GRAPHIC on-",reen-piOItini
CALCULATORS· CIRCUIT DESIGN AIDS · super­
tested PROPAGATION FORECASTING · TERMI­
NAL EMULATION

xoxeor OCR DISKS <..ThT OVER 54 .9 5
Plea>c...., l'<"If s.... _ AddIno ( *"""I be""""'" "'"
$ 65 c..... -,... for P"'UII< . buo _ ,f'td) ICl:

INTERCON Data Syst~ms

Dept. 1 . r .0. Boll 6 9 6
G.tmbrllls. MD 21054-0696

SPECIAL
TM621A
2201440 DUAL BAND

729,95 Call S

c.o .
c.o •
c.o .
c.o •
c.o .
c.o.
c.o.
c.o.
c.o .

_00
•~oo
=00
•woo
""00
81000
35100

_00
51t100

SPECIAL
FT-7476X GEN'L CVG XCVR $689.95 CALL $

FT_781 axGoon e.g I(cyr

FT_757 GXl Gon Or91(cyr
FL·7tXlO 1_1-......P
FT-212RH HEW2m.S.
FT·T' 2RH 1Oern3s.
FT-29OFIM_~

FT-23 FIITT W.... H7
FT·736R,M_
FT-470 2m/7OctII HT

~....
....­.,.­,-
,-­.­--

CeI< B,n.....,
",.-00 ....,,.,

~...., ..... 'c.o
-

e900 139.95

C140 0 199.9 5

C1200 169,95

CIRCLE 272 ON READER SERVICE CARD

3919 Sepulveda BlVd .
Culver City. CA 90230

213-390-8003

DON'T QAM8U ON
YOUR fR£QtjOtCY

.........aet...... ..,.

B & B INSTRUMENTS
408 Ul Crest. Hats Road

EI Cajon, CA 92021

ALL UNITS ARECOVERED BY llliR 5 YE.R LIM ITED W.IUl . ...TY

· Baltol ,,~. nollncluded,

TERMS: Shipping, handling and Insurance
pleas e add 5 % 152.00 minimum) to a max·
Imum of $10.00 each order. CA res. please
add 6 % u les tax.

All MODELS INCLUDE: AC Adapter plus Antenna
ACCESSORIES

SAC·s 8AANicadPack 519.95 ., SPECIAL $ 10 WITHOROER
Sp-2 Snlfler Probe (HI-l) $19.95 AM 1200 xIO-X 100 Audio MultIplier . _ .. 549 .95

:z ORDER TODAY EJ
(619) 579·2258 or send check or money order to:



Your property donation or financial
support would be greatly apprec iated
and acknowledged with a receipt lor
your tax deductible contribution. Meet
us in person at the Lima, Ohio , Ham­
lest, October 15, and learn all about
the most excit ing and beneficial appli­
cation of ham radio today. Please write
us at: PO Box 1052, New York NY
10002. Round the clock Hotline: (516)
674-4072. Thank youl BNB762

CURRY COMMUNICATIONS proudly
introduces a complete line of easy to
build kits lor L.F. and 1750 meters.
Please write lor brochure. Curry Com­
munications, 852 North Lima street.
Burbank CA 91505. BNB874

WE DID ITll!! At last a BETTER
MOUSE TRAP. Quick , Easy, and Sim­
ple-StUdy Cards covering Novice­
Tech-General-Advanced-and Ex·
tra. All questions-answers-and
draw ings at your fingertips. Key words
underlined-no fighting for computer
time and panic attacks trying to read
books.custom-mace lor the lady of the
house by ONE . SUPER EASY TO
USE. Success ful users-ages 8 to
76-you can do it TOO!!!! Write car­
olyn N5MUU, PO Box 16646, Hatties­
burg MS 39402, BNB792

1050 + OX AWARDS, 103 countries
detailed in K1BV's Directory. $15,65.
Ted Melinosky, 525 Foster St., South
Windsor CT 06074-2936. BNB835

WANT TO GET TO KNOW THE LAT­
EST FCC news, operating tips, tech
talk, free ads? Get America's 11 club
publication monthly, lowest dues fig­
ure in US lor 61 services and benefits.
Join the Triple States Radio Amateur
Club. Send $3.50 lor six months to:
TSAAC, Box 240, RD 1, Dept. 73. Ade­
naOH43901. BNB812

100 a SL CARDS $81 Shipped post­
paid. Free samples, Shell Printing,
KD9KW, PO Box 50A, Rockton IL
61072. BNB859

AVANTEK ATF 1 01 35 $12 .00 ,
MMIC's, P.C. board, SASE: WA31AC,
7148 Montague sc. Philadelphia PA
19135. BNB771

INDIVIDUAL PHOTOFACT FOLD·
ERS. #10 to #1400, $4.00. #1401 up,
$6.00. Sam' s books, $7.00. Postpaid.
Allen Loeb, 414 Chestnut Lane, East
Meadow NY 11554. BNB766

HAMLOG COMPUTER PROGRAM
Full features . 17 modules, Auto-logs,
7·band WAS/OXCC . Apple $19.95.
IBM, CP/M, KAYPRO. TANDY, CR8
$24.95. 73-KA1AWH, PB 2015. Pea­
body MA 01960. BNB775

RECEIVING TUBES: $2.00 each, plus
shipping, while they last. Octals, toe­
tars, seven and nine pill. Tested belore
shipping.Guaranteed good. Electronic
Stockroom Inc., 346 Columbia Turn­
pike, Rensselaer NY 12144 Call: (518)
477-2381. BNB865WANTED: Ham Equipment and other

property. The Radio Club 01 Junior
High School 22 NYC, mc., is a nonprof­
it organilation, granted 501(C)(3)
status by the IRS, incorporated with
the goal of using the theme 01 ham
radio to further and enhance the edu­
cation of young people nationwide.

HAM TRADER YELLOW SHEETS. In
our 28th year. Buy, Swap. Sell ham
raoo gear. Published twice a month .
Ads quickly circulate. no long wait for
results, Send business size SASE for
sample copy . $15 lor one year (24 is­
sues). P.O.B. 2057, Glen Ellyn IL
60138·2057 or P.O.B. 15142, Seattle
WA981 15. BNB741

HAM RADiO REPAIR all makes, mod­
els. Experienced, reliable service.
Robert Hall Electronics, Box 280363.
San Francisco CA 94128-0363. (408)
729-8200. BNB751

RO SS ss ss USED Oc t o be r
SPECIALS: KENWOOD TS·930S/
WAT,YG-455C l $1459.90, SP-820
$69.90 , R-300 $189 .90. TM-231A
$339.90; ICOM PS-15 $122.90. IC­
720A $599.90 , IC-725WIFL-l01
$769.90; YAESU FT-ONE $1199.90,
FRA·77oo $39.90, FRT-7700 $45.90,
FTV-707Wf7OCM MODULE $269.90;
COLLINS KWM-2 $499,90 , 312B4
$259.90, KWM-380 3 FILTERS NB,SP.
$1995.90, 75S·1 & 32-S1 $425 .00.
LOOKING FOA SOMETHING NOT
LISTED?? CA LL OR WRITE. WE
HAVE OVER 235 USED ITEMS in
stock. MENTION AD, Prices cash.
F.O.B. PRESTON, HOURS TUES­
DAY-FRIDAY 9:00 TO 6:00, 9:00-2:00
P.M. MONDAYS. CLOSED SATUR­
DAY & SUNDAY. ROSS DISTRIBUT­
ING COMPANY, 78 SOUTH STATE,
PRESTDN 10 83263. (208) 852­
0830, BNB709

$50 PACKET DlGICOM >64-A tan­
tastic software based PACKET system
forthe Commodore 64. Order KIT #154
fo r $49 .95 or Assembly #154 fo r
$79.95. both include FREE DISC. Add
$3.50 slh. A & A Engineering, 2521 W.
LaPalma, #K. Anaheim CA 92801 .
(714)952-2 114, Me or VISA accepted.
BNB732

SSSS$ SUPER SAVINGS $$S$$ on
electron ic parts. components, sup­
plies, and computer accessories. Send
one dollar for t-vear subscription to our
40·page catalogs and the ir supple­
ments. Get on our mailing list. BCD
ELECTRO, PO Box 450207, Garland
TX 75045 or call (214) 343--1770.

BNB749

WRITTEN EXAMS SUPEREASY .
Memory aids from psychologisVengi.
neer cut stuovume 50%, Novice, Tech,
Gen: $7 each. Advanced. Extra: $12
each . Moneyback guarantee, Bahr,
Dept 73-1, 1196 Citrus, Palmbay FL
32905. BNS691

ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON 1083263.
(208) 852-0830, BNB654

Number 34 on your Feedback card

'N' BUY

ROSS ' $$$$ NEW Octo ber SPE·
CIALS: KENWOOD TS·440S/WAT
$1219.90, TR-8400 $379,90, TM-231A
$389,90, TM-401B $307.99, TM·411A
$339.99, TS-711A $839.90, TW-41ooA
$459.99. SM-220 $409.90; MIRAGE C·
3012R $329.99, B-23S $93,90, B1016
$24990, 8 108 $145,90; ICOM IC·
12AT $369.90. IC-12oo $544,99. IC·
32AT $539,90, IC-725 $809.90, IC­
3200 $464 ,99; YAESU FT -747GX
$709 .90, FT-726R $799 .90, FT-470
$465.90 , YR-901 $549,99, SC-l
$ 1 4 8 . 9 9 , FT -411 $326 .90 ;
CUSHCRAFT AV4 $85.90. AP-8
$159 .90 , A-3 $259 .90, 220·QK
$229.90 ; AEA PK-64A/WHFM
$189,99, ALL L.T.O. (LIMITED TIME
OFFER) LOOKING FOR SOMETHING
NOT LISTED?? CALL OR WRITE ,
Over 8780 ham-related items in stock
for immediate shipment. Mention ad.
Prices cash . F.O.B. PRESTON.
HOURS TUESDAY- FRIDAY 9:00 TO
6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY.

HT-CLONE BATTERIES: ICOM: ee.
3S Double BP3 " Wall Chargeable"
$43.95, BP5 $42.95, YAESU: FNB2
$21.95, SANTEC : 142/442/1200 (3
Pin) $22.95. " REBUILDING: SEND·
UR·PACK" Icom BP3 $20, BP5 $28,
BP7/8 $34, BP70 $30, Yaesu FNB4/4A
$37, Kenwood PB21 $18, PB25/H/26
$28, T·T 2991 $28. " U-DO-IT REPAIR
INSERTS" ICOM: BP2 $18,95, BP3
$16.95, BP5 $22.95, BP7/BP8 $28.95,
KENWOOD: PS21 $12 ,95, PB24/25/
26 $19.95, AlDEN 300 $19.95, YAE­
SU : FNB4/4A $32.95, TEMPO:
Sl,2.4,5 ,15/450 $22.95, 12V/5Ahr
PORTA·PAC W/CHGA $49.95, "AN·
TENNAS" 2MTR 5/S-Tel/BNC $14.95.
"TELEPHONE I PAGER & COMMER­
CIAL PACKS" "FREE CATALOG." $3
Shipping/order. PA + 6%. vise-we
+$2. (814) 623-7000. CUNARD AS­
SOCIATES, Dept. 7, R.D. 6 Box 104,
Bedford PA 15522. BNB628

NO disoounts or commissions are available. Copy must be received in
Peterborough by the first ctme second month preceding the cover date.
Make checks payable to 73Magazine and send to: Donna DiRusso, Bart£f
'N' Buy. Box 278, Forest Road, Hancock, NH 03449.

THE DX'ERS MAGAZINE Up-to-date,
informative, interesting, Compiled and
edited by Gus Browning W4BPO, OX­
ec Honor Roll Certificate 2-4. Send
for 'ree sample and subscription infor­
mation today. PO Drawer OX, Cordova
SC 29039, BNB261

BARTER

SB·2201221 OWNERS: 17 detailed
mods which include 160--6 meter oper­
ation. aSK, +enhanced p.s. 50% reo
bate for new mods submitted! 9 pages
of 3-5OOZ tech info. $11 pcstpatc.c-fn­
so.SASE, BOB KOZLAREK WA2Saa,
69 Memorial Place, Elmwood Park NJ
07407. BNB581

OSL, TO ORDER. Variety 01 styles,
colors, card stock. W4BPD a$ls, PO
Drawer OX, ccrocva SC 29039.

BNB260

AZDEN SERVICE by former factory
technician. Fest turnaround. PCS-300
NiCads $36.95. Southern Technolo­
gies Amateur Radio, rnc., 10715 SW
190 SI..I9. Miami FL 33157. (305) 238­
3327. BNB262

OSL. CARDS-Look good with lOP

quality printing. Choose standard de­
signs or fully customized cards Better
cards mean more returns \0 you, Free
brochure , samples. Stamps appreciat­
6(1, Chester csts. Dept A, 310 com­
mercial . Emporia KS 66801 , BNB434

SUPERFA ST MORSE CODE SU­
PEREASY, Subl iminal cassette, $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy techn ique.
$10. Both $17. Moneyback guarantee,
Frae catalog: SASE, Bahr , Dept 73-1 ,
1196 Citrus, Palmbay FL 32905.

BNB531

ELECTRONIC KITS & ASSEMBLIES.
For our latest catalog, SASE (45c) to:
A&A Engineering, 2521 W. LaPalma,
#K,AnaheimCA92801 . BNB624

,- -- - - -----,
Barter 'N' Buy adverlising must pertain to ham radio products or services .

I D lndividual {noncommerc ial) . • , •• •••.. • • " •• . . .•••• . 50~ per word I
D Commercial .... . . . .... . . ...•.•• •... • • • • • •.. • • • • $1 .50 per word

I Prepayment required. Count only the words in the text, Your address is I
free. 73 cannot verify advertising cla ims and cannot be held responsible

I lor claims made by the advertiser. Liability will be limited 10 making any I
necessary corrections in the next available issue, Please print clearly or

I type (double-spaced). I

I I
I I

I I
I I
I I
I I
L ~
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onsets of poor or good ccrcmcos
may vary by as much as a day or
two, due primari ly to the increas­
ingly unpredictable nature of the
sun at times of high sola r activ ity .

Strong sunspot groups can p ro­
duce fl ares and sud den ion o ­
sph eric d istu rbances that may
even create HF communications

" blackouts " for several hours at a
time on the days marked " p. " m
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CENTRAL UNITED STATES TO:
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",~,

,
EASTERN UNITED STATES TO:

by Jim Gray W1XU
POBox 1079
Payson AZ85541

October Activity
This month will find exce llent

HF propagation on all of the HF
bands between 40 and 10 meters,
and even 80 meters w ill begin to
look a bit live ly . The fi rst week of

the mon th w ill exh ibi t va r iab le

conditions ranging from good to

poor, wh i le the secon d
week o f the month is likely

to be the worst.
Both e lectromagn e tic

and geo logic co nd itions
w ill bring surprises-most

o f t he m u n wanted . T h e
third and fou rth weeks of

the month w ill present a
vast improvement, down to
and including th e last days

of the month , but due to

days of excessive ioniza­

tion, h igh absorption can
sti ll occur and deep fading
may prevai l o n the OX
bands. Six meters will be
active, as wi ll 10 on up, as

Old So( races to an earty
peak of Cycle 22, possibly
in m id to la te 1990. Make

the most of your OX oppor­

tu n it ies th i s m o nth , as
many will exist . Keep an

eye on deve lopments via
WWV at 18 mi nutes past
each hour, and o f course,

through the c harts provid­

ed in 73 .

Gel Ready for DXlng

Use the MU F chart for

bands and countries, but
use the calendar fo r daily

sum maries of conditions.
Bear in m ind that speci ficHOMEBR EW PROJE CTS LI ST S

SASE WB2EUF, Box 708, East Hamp­
ton NY 11 937. 8NB91 2

HAM SonWARE IBU/Compatlbles
10 disks $26.95. MC/VI$AlDi5COVef.
NSABV EAPCOO, PO Box 14, Keller
TX 76248-0014. (817) 498--4242.

BN891 1

ELECTRON TUBES: All types & sizes.
Transm iH in g , Receiv in g , Micr o ·
wave . . .Large inventory = same day
shipping. Ask aboul our 3-5OOZ spe­
cer. Daily Electronics, PO Box 5029,
Comp ion CA 90224 . (800) 346 ­
6667. BN8913

WW5B DOES IT AGAIN! Send SASE
lortist 01 syrplus Hewlet·Packard UHF,
H-P audio oscillalors, H-P distortion
meters, H-P frequency met~, power
suppl ies, power conditioning equip­
ment. etc .. etc. Bargains as usual.
WW5B, PO Box 460, Brookshire TX
n 423. (713)934--4659. BNB903

WANTED: Clean, operable teem 255A
or260A. A. Campo, 816 W. Knapp SI.,
Aice Lake WI 54868. BN8906

teOM, KENWOOD .. YAESU OWN-­
ERS: Info rmative sep arale News­
len~. 10th year. USA Bulk ($10.5O)
F.C. ($12.50) Canada ($13.00) Else­
where ($14.oo & $18.00) Free Catalog.
Send (45C) SASE. International Radio
& Computers, Inc., 751 South Macedo
Blvd., Port St. Lucie FL 34983. 1-407­
879-6868. BN8914

DIGIT AL AUTOMATIC DISPLA YS.
ee specific. 45c SASE. GRANO SYS­
TEMS, Dept. A, PO Box 33n, Blaine
WA 98230. BN8908

COMMODO R E/AMt GA CHI PS ,
PARTS, REPAI RS. Call for lowest
prices. N_ Heavy Duty f't)wer Supplyl
C64-$27.95 (plus UPS); New Amigal
PS 102- $73,95 (plus UPS) . Used
Commodore " Pet" Computers, " AS
IS " - $49 ,95. 9090/9060 Tons 0'
Parts, " AS 15"-$29.95. The " Diag­
nostician" trouble-shooting guide lor
C64/1 54 1 Dr ive- $7 .95 .. . V ISA/
MC . .. Q.E .P . Co., Inc., Kasara Mi_
crosyslems mv.. Stony Poinl NY
10980. (800)248-2983. BNB91 0

HAM SOFT-PubI IC Doma in sou­
ware For Amateur Radio. HundredS01
titles. lowest prices, saustacucn guar­
anteed! IBM,~, many more. cere­
log $1.00 relunded lirst order. HAM·
SOFT, PO Box 2525, Morgan City LA
70381 . BN8909

HAM SOFTWARE and other " share­
ware" lor IBU/compatibles. SASE tor
catalog. JK&S, Dept. 73, POB 50521 ,
IndianapolIS IN 46250-0521. BNB907

CW IDENTIFIER: 700 Hz Slnewave,
Accurate l Q-Minute Timer, 9-12VDC,
Instructions , Guaranteed. $79,95.
DMR Oil Tools, Inc ., 6126 Rex Drive,
Dall as TX 75230-3429 . (214) 891­
0509, BNB905

LOW COST HAM GEAR. SASE for
free lisl . WA4DSO, 3037 Audrey Dr.,
Gaslon ia NC 28054. BNB890

YAGI BUILDERS. 6061 ·T6tube traps.
Good for 1500 PEP. SASE 'or details.
No collect calls. Brown Engineering ,
rnc., 5501 SW 25th Court Hollywood
FL 33023. (305) 989-4658_ BNB888

BIRD ELEMENTS, WATTMETERS,
DUMMY" LOADS-BllY and Sell. (609)
227-5269. Eagle, 100 Oearborroe Ave.
Blackwood NJ 08012. BNB894

WANTED: MILITARY SURPLUS VHFI
UHF SOLID STATE RADIO eQUIP­
MENT . w e NEED ARC·164, ARC­
114A, ARC-11 6, ARC·150, ARC·159.
ARC·182, ARC·186. TOP DOLLAR
PAID OR TRADe FOR NEW AMA­
TEUR GEAR. WRITE/PH ONE BILL
SLEP (704) 524-75 19, SLEP ELEC·
TRONICS COMPANY, HIGHWAY
441, OTTO NC 28763. BNB892

2-WAY RADIO SYSTEM. USlId VHF
base stations, remotes, portable ra­
dios, UHF car radios + many extras.
Call Chris, (202) 944-2802 'or equip­
ment + price list. BNB897

RIT KITS lor most transceive1's, $15.
Into only, send SASE. Loren Wallen
KA7AIM. 6323 S.W. l OO1h, Tacoma
WA 96499. BNB885

WANTED: All types 01 Eleclron Tubes.
Call 1011 tree 1(800)421-9397 Of 1(612)
429-9397. C & N Electronics, Harold
Bramsledl , 6104 Egg Lake Road,
Hugo MN 55038, BNB878

CIRCUIT BOARDS- lor your Home­
brew Pro;ects. Can work Irom you r
schematic or from your idea , Design
Layout Service or Fabrication Service.
You don't pay until you're seusuec.
2781 s naner Ave ., Cincinnati OH
45211 . 8NB901

SURPLUS CATALOG. n pages. $2.

Surplus, PO Box 276, Alburg VT
05440, BNB891

MAKE YOUR OWN REPEATERS Mo­
lorola Micor Radios 45 wan. 4 Iraq.
136-1 50 MHz sao.OO. Molorola Mieor
Radios 45 wan. 8 treq. 136-150 MHz
$120,00. Motorola Motracs RadiOS 2S
MHz $32.00. Micor Access Groups 4
Iraq , Scan Head. spkr., me. cable
$75.00. Micor Access Groups 8 Iraq.
Scan Head. spkr., mic. cable $100.00.
GE Exec 11 's Radio 45 wall, 1 Iraq.
136- 150 MHz $100 wilh all acces­
sories $200.00. GE Exec 11 Radio 50
wan. 42- 50 MHz $100.00 with all ac­
cessories $200.00. EM·2 DTMF mics
with Micor, Milreks, Syntor Plugs. hard
wire chang eable w it h schematic
$20.00 . DTMF Encod ers with li te,
choice ot Plug Micor or Maste r II
S30.00 each . LAMBDA Power Sup­
plies LNS-P-12, 120 volts , 12 11'011 DC
14 Amp. $100. Wolle Commun';ca­
liOns, 1113 Centra! Ave., Billings MT
59102. (406)252-9220_ BNB900



It's a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatili ty
The PK-232 should be listed in

the amateur rudio dictionary under
the word Versati le. One data con­
troller that can rece ive seven dig ital
modes. and can be used with almost
every computer or data terminal .
You can even monitor Navtcx. the
new marine weather and navigation­
al sys tem. Don' t forget two radio
ports for both VUF and HF, and a no
compromise VHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a lim iter di s­
criminator with automatic threshold
control.

The internal decoding program
(SIAMhn

) featu re can even identify
different types of signals for you. in­
clud ing some simple types of RlTY
encryption. The only software your
computer needs is a terminal pro­
gram.

PC Pakran Packet TX/RX Display

Facsimi le Screen Display

2 Softwa re Support
While you can use most modem

or communications programs with
the PK-232. AEA has two very spe­
cial packages avai lable exclusively
for the PK-232....PC Pakratt with
Fax for IBM PC and compatible
computers, and Com Pakratt with
Fax for the Commodore 64 and 128.

Each package includes a terminal
program with split screen display.
QSO buffer. disk storage of received
data. and printer operation. and a
second program for transmis­
sion/reception and screen display of
facsimile signals. The IBM
programs are on 5 1/4" disk and the
Commodore programs are plug-in
ROM cartridges.

3 Proven Winner
No matter what computer or ter­

minal you plan to use. the PK-232 is
the best choice for a multi-mode
data controller. Over 20.()(x)
amateurs around the world have on­
ai r tested the PK-232 for you. They.
along with most major U.S. amateur
magazines. have rev iewed the PK­
232 and found it to he a good value
and excellent addition to the ham
station.

No other multi-mode controlle r
offers the features and performance
of 'he PK-232. Don ' t be fooled by
imitations. Ask your friends. or call
the local amateur radio store. We' re
confident the PK-232 reputation will
convince you that it's time to order
your very own PK-232.

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232.

Advanced Electronic
Applications, Inc.

p.o. Box C-2 160
Lynnwood. \VA 98036

206-775-7373

AEA Retail $415.95

Amateur Net $349.95
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"
Compact high performance HF transceiver
with general coverage receiverT5-4405

Kenwood's advanced digital know-how
brings Amateurs world-wide " big - rig"
performance in a compact package. We
call it " Dig ital OX-cttement" -that special
feeli ng you get every time you turn the
poweronl
• Covers All Amateur bands

General cov erage receiver tunes from
100 kHz- 3DMHz. Easily modified for
HF MARS operation.

• Direct keyboard entry of frequency
• All modes built-in

USB, LSB, CWo AM,FM,and AFSK.Mode
selection is verified in Morse Code.

• Y5-1 voice synthesizer (optional)

• Supertor receiver dynamic range
Kenwood DynaMix- high sensltIVily direct
mixing system ensures true 102 dB receiver
dynamic range. (500Hz bandwidth on 20m)

.100% duty cycle transmitter
Super efficient cooling permits continuous
key-down for periods exceeding one hour.
RF input power is rated at 200 W PEP on
SSB, 200 W DC on ON, AFSK. FM. and 110
W DC AM. (The PS-SO power supply is
needed tor continuous duty.)

• Built-in automatic antenna tuner
(optional). Covers 80-10 meters.

.5 If filter functions
• VOX, full or semi break-in CW

'"•
• Duat SSB IF filtering

A bunt-m SSB filter is standard. When an
optcoarSSB filler (YK-B8S or YK-88SN) is
Installed, dual liltering is provided .

• AMTOR compatible
• Adjustable dial torque
. 100 memory channels

Frequency and mode may be stored in
10 g roups of 10 channels each, Split fre­
quencies may be stored in 10 channels
lor repeater operation.

• TU·8 ClCSS unit (optional)
• Superb interference reduction

IF shift. tuneable notch hlter.noise blanker,
all -mode squelch. RF attenuator, RITIXIT,
and optional litters fig hl CRM.

• MC-43S UP/DOWN mic. included
• Computer Interface port

Comolere ser~lCe manualsare ,~arlable Ior,n Kef)wQOCf Iran$Ce, ~ers aner most accessortes.
Specdtcaroons and prices are wblect to change wlf!lOuf flOflCe or Obllgaroon

Optionel8ccessories :
• AT·440 Internal auto. antenna tuner (80 m - 10rnj
• AT-250 external auto. tuner (160 - 10 m)
• AT· t3Q compact f1"IOOIle antenna hJnel (160 m -

Kenwood
takes you from
HFto OSCAR!

10 m) . IF·232CJlC-1O !eve' translator and modem
IC krt • PS-50 heavy duty power supply . PS-4301
PS-3D DC power supply . SP·430 external
speaker . MB-430 mobile mounting bracket
• YK-88CI88CN 500 Hzl270 Hz cwmers - YK-88S·

88SN 2.4 kHzf1.8 kHz SSB reers • MC·60AI60185
deSk microphones . Me-55 t8P) mobile micro­
phone . HS·415";>f7 headphones . SP-4115015O

mobile speakers . MA·5Np·, HF 5 band mobile
he lical antenna and bumper mounl • Tl ·922A
2 kw PEP linear am plifier . SM·220 station monitor
(no pan d isplay) . VS -1 voice synthesizer
• TU-8 CTCSS tone unit • PG-2C extra DC cable,

KENWOOD
KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 2274 5, 2201E. Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga,Onlario,Canada L4T 4C2
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