


ICOM W All YOUR
BASES COVERED! Moo
the unbeatable line-up
of Ie OM equipment at

your local [COMo dealer.,

ICOM
ICOM America, Inc.
238().116th Ave . N,E.. BeIlewe. WA 98004
C.... lomet Service Hotline (206) 454-7619
3150 PremIE!f Drrvil , Surte 126, llVlng, TX 75063
1777 Phoenix Parllway, Surte 201, A~an1a, GA 3034 '
lCOM CANADA, A Division ollCOM America, me,
307 1 - 115 Road, uen 9, Richmond, B,C. V6X 2T4
All $Ill1ed speciocatlOOSara approx,mate er'l(l SUIl,ect to chang
"",thout -cece Of obhgatoo. All lCOM radIOS I.7'rfIcar1tty
e,ceedFCCregulatoonslom<l,ng sp!JrlOU5tr UiO"IS. SA1181•

1(·3751
220MHz Transceiver

1(·275lJH
2Meter Transceivers

6 MmRS/IO MmRS. Join the fun of sunspot
cycle 22 openings with the superb Hl-watt IC· 5 7 5 A

It receives 26-56MHz, transmits 28-29.7MHz, am
50·54MHz, and includes AC supply. T he

ICa575A, a true superstar!

440MHz. Enjoy top-notch 430.0·450.0MHz operation wi t
the 25·watt IC·475 A featuring AC supply, or go high
r.ower usin~ the 75·watt , AC/DC·powered IC·475H
super rig.

220MHI. The 25·watt output IC·3 7 5 A receives 216.D
236.0MHz, t ransmits 220.0·225.0MHz, and includes AC
supply. A genuine masterpiece!

1(·475lJH
440MHz Transceivers

2 MmRS. ICOM's 25·watt
ICa275A VHF leader receives
138.0·174.0MHz including the public
service, marine, and weather bands.
and transmi ts 140.1·1SO.0MHz. In
cludes AC supply. The IC·27 5H is 12·
volt Dfl-powered, produces 100 watts output,
and will operate with external AC supply.
Two of ICOM's heavy hitters!

ICOM has your winning line-up for fixed, portable.
and mobile operations on tcday's hottest amateur bands.
Slide into the winner 's circle with ICOM's deluxe "75"
series transceivers. with a team committed to excellence
from VHF to UHF communications. Each compact all
mode unit delivers maximum performance. reliabi lity,
and ease of operat ion. It's a championship Iine-up!

All "75" series transceivers are an FMer's dream
rig with 99 tunable memories. four scan modes, odd
offsets. packet compatibility, scanning mic and DDS
system for data input. SSB/OSCAR delights
include dual VFOs, PBT, crystal-resonant
IF notch. noise blanker, and semi/full
CW break-in. The glamorous "75"
units provide ultimate
mobihng flexibility.

SUPER SCAN ING
Monitor all of today's
action with four scan
ning modes: spectru m,
programmable, mode.
and memory. Scans 99
memories in five seconds!
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FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONtY choice!

Private Patch II. MULTI·MODE INTERCONNECT

L ~'-- ;r ? CONNECT SYSTEMS INC. •
NOISE

•
DTMF

(

'.r •
"'0__' •L-POWER

SELECT AN OPERATING MODE
USING THE BUlLT·IN KEYBOARD. • •

Private Patch V is a totally new concept in automatic
phone patches. A bu il t-in keyboard and menu driven
display allow you to customize all modes, features,
and functions specifically to your application.

1. SIMPLEX SAMPLING PATCH
Private Patch V ach ieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch filter. Compare our five pole filter to the
competition's two pole fi lter. Advanced software algorit hms
perform noise correlation tests which resu lt in greater useable
range Ihaf1 the compet ition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaki ng). The mobile is in full control and can break
in at any t ime.

2. SIMPLEX VOX PATCH
vox mode offers superb simplex operation with any rad io,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear ampl i fier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatl y extend range. 3. If desi red
you can connect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONNECTIONS ARE REQUIRED.
Control is maintained automatically with bu ilt-in dial tone
detect ion, busy signal detection and fully programmable activity
and time out timers. An opt ional elec tronic voice delay board
eliminates f irst word clipping wi th slow switching radios.

Private Patch V can be a sampl ing patch today. A VOX
patch tomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES...
• 90 phone number au todialer

• Last number red ial
• Regenerated tone/pulse dialing
• Toll restrict: 1st and 2nd digit restrict, prefix lockout

and dig it count ing

• 1·5 digi t connect/disconnect code

• 2-5 d igit secret toll override code
• User programmable CW ID
• Remote hook flash
• Auto disconnect on dtattone/busv signals

• Telephone remote base
• Remote cont rolled relay (relay optional)

• Lightning protected

Call or write today for your FREE brochure.

3. DUPLEX PATCH
select duplex mode when connecting Private Patch V to your
existing repeater or duplex base station. Many features including
semi-duplex privacy mode are user programmable. The mobile
is in full control at all times.

CONNECT SYSTEMS INC.
23731 Madison 81. Torrance. CA 90505

Phone: (213) 37J.6803

4. REPEATER CONTROLLER
Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater on/off code, hangt ime, activity timer
t ime, CW ID interval etc. are fully user programmable. Private
Patch V is the right choice for your cl ub system.

A"ATEUR ELE CTR ONIC SUPPLY, MII.. o u~ee WI, W"' ''IOl !e Oli , 0 "0<>00 FL. c ••,...,. , FL. La.
VII\I" 'I V • 'ARRY ELECTRONICS CORP' 'I . .. Yorl< NY • ERIC~SON CO UNIC...TIONS'
Cllo<:_ IL • H",III "A[NO OUTLET: An_ CA. 8 "" ing_ C.... O..,and C _ . ~
sen~CA.Van N"'fS CA. Aft.n" CiA • " E" IIYM OlD: I.e. AnQatoa CA • INTER"ATD"AL
IIAoo:;I SYSTEIII5; _ .... FL • J U"S ELECTRONIC., evo..e-y Col • M...DISON ElECTRONICS
51-.,", _ n • III ........ 1Ul [NO CENTEII COliI', fL • M...n ELECTIIONIC $:
Fl L_IO. FL ' "aa DlST_UTIOIa COliI', FL ' 0 11I" 1 ELECTROflIC S:
~ n • pAa E_HIlIOIO, T _1>2 • T"E HAM STATIO", E_ IN • VALlEV
1Ul[NO CENTER: Ii....nll"" Tx • C"'N OA_ COM·WEST 1Ul0l0 SYSTEMS. LTO, V_Be

CSI IS. registered Uademark 01Connect Syslems, Inc.
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Choice Selection.

•

; VIS.4 I

Now )QU can bace it all! lake all the qualities )OIJ've come to depend on in
our programmable CTCSS tone equipment Astonishing Accurac)t Instant
~ tJne.,uaIOO Rd;abilrty, and add full spectrum tone ,."..;IiIJ<
ITJJ!ti-tone capabillty without diodes, a repmgrarnmable memory... ItS our new
harcest ofcress tone equ ipment.

The choice is }OUrS! If standard cress ElA tones do not.
suit_.."., select any 32 tonesof_ liking from 15.0Hz to
255.0Hz. And if >00 cha<>le _.moo. no problem; the mem
ory can be changed in)QUl' shop ....ith our HHP-l~
or at our factory for free. 'b.tr \IoQrking tone is accessed by a
simple DlP switch, so there; no fussing with counters or other
test equipment,

Call today toll-free and find out more about this fresh new fit»
bility in tone~ and doIit iJol!et to ask about oroJti.tone
swilch~ without cumbersome diode netv.orks or binary SY<'itches..

It!; all broul$>t to marlet by the~ _1>0 __ the fresh.
est ideas in tone ~Iing. and ofcourse our customary same day
shipping and one sear warranty app1)l.

TS-32PC'I'CiS&"iCOOER-DECODER BasedonthetimeplU\o\'n
TS-32, the industry standard for ocera 00:ade. TheTS-32P~ )'OU

the added YmaI:iIity ciacustom, chaAAeable ITIl.'TTlOTy base, A\ow price
of $57.95 makes it an even sweeter deal.

SS-32P ENCODER Based on the equally popular
SS-J2 encoder. Available for cress. or audible burst
tones up to 6550.0Hz. Price is $28.95.

SS·32S~P SGB·MISlAn:RE EXCODER Our
srnaJ1esl: encoder for handhck1 applications. Now)'OU
can s,atN"y that customer that reeds to access multi
ple repeater sites with aJad,io that has precoos little
space inside. At $27.95, the price is small too.

HHP·l HANDHELD PROGRA.\1~F:R Fbr
~~the 32 memory1ocationsinanyci
lllIf new pro0'amJnabIe produ:ts. inckdingour
S[).llrn "JWo.1Ooe ~tiaI deooJer. The
IIHP-l is battery cceated for fiekI use, and

....il1 program ANY 32 tones from 15.0 to
655ClOHz in J Hz. increments. Price is
$199.95.

.. COMMUNICAnONS SPECIALISTS, INC.
• ~. 426~ rut Avenue . Orange. CA 92665-4296
_ Local (714)99&3021 . FAX (7141974-3420 . Entire U.S.A. 1-800-854-0547

CIRCLE 10 ON READER SERVICE ColAO
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Here is the finest 3 KW PEP Tuner money can buy with roller inductor,
dummy load, new peak reading meter, antenna switch, balun and more ...
Till MF.l-ge9C is not lor everyone. SWR . 1llII tile widest matching ranoe
.....yt'. if you do make the possible from 1.8-30 Wiz.

,"vestment you get the linesl 3 KW You gel a ... Iicjltecl _ and
PEP IUilllf money can buy - one that average reading Cross-Needle
will gtve you a lilelime 01 use. one SWWWattmelet with a Ill'Wmore
thal takes the lear out 01high POWflf accurate directional coupler.
operation and one thai lets you get YOII get a giant two core balun
your SWR down to absolute minimum wound with teuon wire lor balanced

Till MFJ.989C is a compact 3 KW lines and a 6-position antenna switch
PEP roller inductor tuner with a new with extra heavy switch contacts.
peak reading Cross-Neel:lle SWRlWatl· 111 cercect 1O~X4'h)( 1 5 inch
meter. The roller inductor lets you get cabinet fits right into 'fOIl' statiOn.
)lOtI' SWft down 10 absolute minimlJTl. Y. gel a 50 lim 300 watt dLmlTly

With three ctntinuousty variable load lor tuning 'fOlI' exciter. a tilt

components - two massive 6 KV MFJ-989C $349 85 stand lor easy viewing and a 3-d9t
capacitors and a high inductance turns counter plus a spirner knoll for
roller inductor • you get precise control over llKaCt inductance control. Add S10 sltl.

RF "bites",

MFJ's Artificial RF Ground

079" ';1lF;'~';31~~~~=,

-
leedback, TVI and RA when you let the MFJ.93t
resonate a random length 01 wire and tum it into a
tuood counterpoise. The MFJ.931 also lets you
electrically place • far Iway RF llround direCtly at
your rig .. no malter how lar away it is .. by tuning
out ee reactance 01 'fOUl around coonection wire.

BarefooUf.5 KW Linear Tuner

1IIFJ.96zt For a lew extra dollars, the MFJ·
'22985962C lets you use your tereicct rig

now and have the capacity to add a
t .5 KW PEP linear amplifier later. Covers 1.8-30 MHz.

You get two husky conttnuously variable capacitors
tor rnaUnOOI power and minimOOI SWR. And lots at
inCIUCtance giYlS you a wide matcNog range.

You get MFJ's new peak and average reading
Cross·Needle SWfVWattmeltr with a newdirectional
coupler for more acceate readings over a wider
IrllQooncy range. It reads lorward/relletted power in
200/50 and 20001500 watt ranges. Meter lamp is
Iront panel switched and requires MFJ,1 31 2, $9.95.

Has 6·position anlema SwitCh and a tetlon wound
ball.ll wiltl cer<mic leedthru insuIal'11'5 fur balanced
Iioes. lQ-J1.x4'l!xU 7/8 inches. Add $10.00 Sill.

MFJ's smallest Versa Tuner
MF...90,8
05900
The MFJ·

901 B is our
smallest 
5x2x6 inches .. (and most affordable) 200 wan PEP
tuner -wten both space I nd your budget is limited.
Good for matching SOlid state nos to Jinear$.

It matches whips. dipoles, vees. random wires,
vertiCals, beams, balMIced and coax lines from
1.8·30 MHz. Efficient airw<Mld inductor. 4:1 ball.Il_

FOft YOUR NEAREST DEALER OR TO ORDER

800·647·1800

YIII can
crute an•..- RF..... ....
eliminateThe MFJ·9-49C gives you more

MFJ-MIC precise matches than any tUl'lef that
'1498' uses two tapped inductors. wtry?

Because you get two continuously
variable capacitors mat give you infinitely more
positions than the Mmlted number on switched coils.

This gives you the pectse control you need to get
your SWR down to a minimum. Alter all, isn't that
why you need a tLnef7 Covers 1.8-30 MHz.

You also get r.t"Is lV'rted 2-co1or Cross·NeedIe
SWAlWattmeter, 6-position antenna switch, 50 otrn
300 wan dummy load and a buiIt·in ball.ll . all in a
compact t Ox3x7 inch cabinet that hts right into
yw- slation. Meter Jight requires MFJ·131 2, $9.95.

With MFJ's best 300 wan PEP tUrlef you get an
MFJ tuner that nas earned a reputation lor being
able to match just about anything . one that is
highly perlected and has years of proven reliability.
MFJ's Mobile Tuner . , ..5<

'S900
Dorn leavt!

Ilome wittnrt
ttlis MOllle

tlJl'ler! Have an UfllnterrupteG tnp as the W'J·9-45C
extends youl antenna blndwtdttl and eliminates the
need to stop, go out and adjust yOOf mobile whip.

You can operl1e Inywhere In I band Ind let law
SWR. You'll get maximum power out 01your SOlid
state or tube rig and it'H run cOOler and last longer.

SNI 8x2x6 inches uses I~ room. SWRI Witt·
meter .fIlI COlIvenlell1 pilctmell1 ... eOilblb mike
tuning fast 1M usy .... III tnOIioll. 300 watts
PEP output, efficient aifWOllld inductor. 1000 volt
ceeecnes. Mobile mount. r.t"J·20. $3.00

1441220 MHz VHF Tuners
MFJ·t21 'S085 ~ ~ -r-

",,'s n, . VHF 1?9 ..1) 0 <1
tuners COVtr both - .t ~'-~_.'.,'

2 Metefl I nd the 220 MHz bands. They handle 3 0
watts PEP and match a wide range 01impedances
tor coax led antemas. SWWWattmeter. 8ll2'l!x3 in.
WJ-920, $-4U 5. No meter. -41fzx21llx3 inches.

MFJ
MFJ ENTERPRISES, INC. • 1 year unconditional guarantee . 30 day monty

Box 494, Miss. State, MS 39762 bact guarantee (less Slh) on orders lrom MFJ •
(601) 323-5869: TELEX: 53 4590 MFJSTW Free catalog . Add $5.00 Slh (except as noted)

MFJ ••• making quality affordable

YII can .,eml II
binds 'fl'(Wllert wilh any
transceiver when you let
the MFJ-16010 tum any random wire into a
transmitting antenna, Great for apartment, motel,
camping operation. Install a wire anywhere! Tunes
1_8·30 MHz. 200 watts PEP. Ultra smal12x3x4 in.

The MFJ·9-41D Is MFJ's lastest senlnll
MFJ-M1D 300 watt PEP I ntennl tuner. Why?

'1008' 8ecault it has more lellurn lhan
tuners costing much mort and Ie

IIlItelln nerytllinl c.ntinuousfy ""' 1.1-30 MHz.
II mateMs dipoles, 'lees. verticais, fIlObiIe whips,

random wires. Imlanced and coax lines.
SWfIIWattrnettr reads lowardlrellected power in

30 and 300 wan ranoes. Antenna switch seects 2
coax lines. direct or through tuner, random wire,
balanced jre or tuner bypass. Efficient airwound
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ's Random Wire Tuner
MFJ-16010 '308 ' -:-. '-:-

00

W,J.II' The new MFJ·986 OiflerentiaH1lIl 3
' 2 6 98' KW PEP 2-knob TUI'lef nas alJIferentiai

capacitor to make tuning fOOlproof
and easier than ever. It ends constant retuning with
broadband coverage and gives you minimum SWR
at only one best setting, Covers 1.8·30 MHz.

The roller inductor lets you tune yfJ4Jl SWR down
to absOlute minimt.m, A 3-digitS turns counter lets
you <Pckly retlXfl to yl)lJ' favorite frequency.

You oet MFJs .. peak and average reading
Cross-Needle SWRlWattmeter with a Iltw directional
coupler tor more accOOlte readings oYer a wiDer
IreQUMCY range. It reads forward/reflected power in
200150 and 20001500 wan ranges. Meter lamp is
front panel switched and requires MFJ·1 31 2, $9,95.

A new current balun lor balanced lines reduces
feedline radiation and forces equal currents into
antenna halves that are not perfectly balanced lor a
more concentrated, stronger signal. Add $1 0.00 s/tI.

MFJ's Fastest Seiling Tuner
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- --,- ---...$1g95 MFJ. l088 'g95 MfJ.l0n
Huge 518 inch bold LCD digits let you

see the correct lime from anywhere in
ytlUr shack. Choose from the l1ua1 clock
tnat has separate UTCIIocaI lime display
or the single 24 hour ham clock.
Mount~ in a brushed aluminum

lrame. Easy to set. Tile world 's most
popular ham clocks for accurate Iol}s.
MFJ·108B 4'hxh2; MfJ-107B 2'/d h2
Lighted Cross/Needle

_J.ln
SWR/Wallmeter'S9"

MFJ cess.
Needle SWRJ
Wallmeter
ShOws you
SWR, torward
and reflected power in 3 ranges (2012001
2000 watts forwardl5l501500 reflected).
Push button range selection. 1.8-30 MHz.

Mechanical zero adjusl for movement.
50·239 connectors. Light requires 12
Vex: or 11 0 VAC with MFJ-1 31 2, $9.95.
Deluxe Code Practice.e_ Oscillator

_J.551
$2495

12/24 Hour L

MFJ·557 Deluxe Code Practice
Oscillator has a Morse key and oscillator
uni t mounted together on a heavy steel
base so it stays put on your table. AlSO
portable because it runs on a 9 vOl!
ballery (not included) or an AC adapter
($9.95) that plugs into the side.

Earphone jack for private practice.
Tone and volume controls for a wide
range ot souoo. Speake!. The key has
adlustable contacts and can be hooiIed
to yotK transmitter. Sturdy. 81fp,21f.x3J/.

1/'1. One year unconditional guaranlee

MFJ AC Voltage Monitor
'1g95 MFJ.850 NeW
Prevent damage to rig, ,....~_~_-,

computer or other gear. ~
Monitor AC line vOltaOe lor .. .:.±-..
potentially damaging SU"geI
brll'Nfl out conditions on
2-cOlOl' expanded 95-135 volt scale.

Plugs into any AC outlet. 2"/.
accuracy. 2'/.x21/4X1 'h inches.

MFJ ENTERPRISES, INC.
P.O. Box 494, MiSSissippi State, MS 39762
(601) 323·5869: TELEX: 534590 MfJSTKV
Nearest Dealer If Orden liliy: 800-6017·1800
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MFJ Coax Antenna Switches
.,,1t D. , ..

MFJ ... makIng quality affordable

r"" ~~ -= II
--. . . .. -

~e-
' 3 4 e 5 ..J.1701 ' 2 1 e 5 _ J-1702 '5995 MFJ.1704

select any ol several antennas from your operating desk with these MFJ
Coax Switches. They feature mounting holes and automatic grounding of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ·1701 , S34.95. Six position antenna switch. 50·239 connectors. 50·75
ohm loads. 2 KW PEP. 1 KW CWoBlack aluminum 10x3x1'l1 inch cabinet.
MFJ-1702. S21 .95. 2 positions. CaVity COl'lStroetiOn. 2.5 KW PEP. 1 KW CW.
Insertion loss below .2 dB. 50 dB iSOlation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ-11004, S59.95. 4 positIOn Cavity SwitCh with LighteninglSurge protection
device. Center Ground position. 2.5 KW PEP, 1 KW CWo Extremety low SWR.
Isolation tetter than 50 dB 500 MHz. Negligible loss. 50 ohm. 6'/4 ~4V4X 1'/4 in.

" Dry" Dummy Loads for HF/VHF/UHF.e_
MfJ.ZiO " J.ZIZ MFJ.Z64

$2 8 95 $6g95 ' 1 0 9 95
MFJ has a fu ll line of dummy loads to SUII your needs. Use a dummy load

for tuning to reduce needless (and illegal) aRM and save your finals.
MFJ·260, S28.95. Air cooled, non·inductive 50 ohm resistor. 50·239
connector. Handles 300 watts. Run full load for 30 seconds, derating curve to
5 minutes. SWR ess than 1_3:1 to 30 MHz,1 .5:1 30-60 ~IHz. 2'1v.2'/p,7 in.
MFJ.262.S69.95. Handles 11(W. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.
MFJ.2604. S109.95. Versatile UHFNHFIHF 1.5 KW Dry Dummy load. An MFJ
first. Gives you low SWR to 650 MHz, usable to 750 MHz. You can run 100
watts for 10 minutes, 1500 watts for 10 secorcs. SWR is 1.1 :1 to 30 MHz,
below 1.3:1 to 650 MHz. 3~3x7 inches. 50-239 connector

MFJ-1286 Gray Line DX Advantagetl.'" ' 2 995 MFJ-m i Snag rare OX lor only $29.95! Tile MFJ·1 286
is a computerized OXIllQ tool that ceocts OX

- ....~ .. propagation. Even tile casual OXer can wOfk rare
;.>.~ - OX by knowing when conditions are best lor OX.

~
w.,_. ' The Gray Line is the day/flight divider line where

_ . . •- , ~ the most amazillQ OX happens every day. Now
._' you'll know uacU, wnen tetake advantage of l' .

r '" '::, GIves detailed world map. Shows Gray line for
- - • _. any dale/Wne, UTC in 204 userchosen OTHs, l ime
~ zones and more. IBM compatible. Any graphics.

MFJ 's Speaker/Mics "'H".
"HIS

For Kenwood. tcom, Vaesu, Santec '2405
MFJ's compact Speaker/Mics let you carry your HT on your

belt and never have to remove it to mooitor calls or talk.
lOll oct a wide range speaker and test-rate electret me

element lor supertl audio 00 bolh transmrt and receive.
Earphone jack, handy lapel/pocket clip, PIT, ligtrtweighl

retractable cord. Gray. One year unconditional guaranlee.
MFJ·2804 nts teem, vaesu Santee. MFJ·286 fits Kenwood.

MFJ

Artificial RF Ground

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

- ,p Tile besl 01an CW worlds · a deluxe MFJ Keyer using a Curtis 8044ABM chip in a
compact package that fils right on the Bencher rambc paOdle!

This MFJ Keyer is small in size but big in leatures. Yoo get iambic keying. adjustable
weight and tone and Ironl panel volume and speed cootrols (8-5e. WPM), dot-dash
memories, speaker, sidelone and push button selection of autcnatc or semi·automaticl
liKle modes. It' s also totally RF prool and has uhra-.eliable solid stale outputs tnat key
both lube and solid state rigs. Use 9 V tattety or 110 VAC with MFJ·130S, $9.95.

Tht keyer mounts on a Bencher paddle 10 form a small (4 1/8 x 2 518 x Slit inches)
attractive combination that is a pleasure to look at arc use.

America's fa vori te paddle, tile Bench, has adjustable gOld-prated silver contacts, lucile
paddles. chrome plated brass, and a heavy steel base with non-skid feel.

You can buy jUSIIt!e keyer assembly. MfJ·422BX. for only $79.95 10 mounl 00 your
"""",,-,.

• One year unconditional guarantee . 30 day
money back guarantee (less S1h) on orders Irom
MFJ • Add $5_00 each SIh • F1H catalog

MFJ·031
$7g95
You tin

create an
,rtificiaI RF
gr1HJnd and eliminale RF "bites",
leedback, TV1 and RFI when ytlU lei lhe
MFJ·931 resonate a random leflQlh of
wire and turn it in to a tuned counter
poise. MFJ·931 also leis you electrically
place, lar , way RF ground directly at
your rig • no mailer tlow far away it is
.by tuning out the reactance 01 yotK
ground connection wire. l lfp,3'1v.7 in.

Antenna Bridge OF,.,,,.
Now you can quickly $7 9 95

optimize your antenna for
peak performance with this
portable, totally set.
contained antenna bridge.

No othef equipment
needed - lake it to ytlUr
antenna site. Determine if
your antenna is too long or
too short, measure its
resonant frequency and
antenna resistance to 500
ohms. It's the easiest, most
convenient way to determine antenna
performance. &Jilt·in resistance bridge,
nutl meter, tunable oscluaior.crfver
(1.8·30..,MHz). Use 9 V battery or 110
VAC wllh AC adapter, $9.95.

Supllr Active Antenna
'WortlI RadIo TV Handllooll' says

MFJ-1Q24 is "a first rate easy·tO-ope1'ate
active tenna ••• quiet ... excellent
dynam range ..• good gain .•• very 10'11'
noise fetor... broad frequency coverage
.•• exe lent choice."

Moll it outdoors away from electriCal
noise t maximl,l'Tl SigIaI, minimum noise.
MFJ-1 04 covers 50 KHz to 30 MHz

Ra w" strong, clear signals
from all over tre world. 20 dB
attencator.gaincontrol. ON LED
Switch two receivers and aux.
or active antenna. 6x23x5 in.
Remo1e unit has 504 inch 'NtIip

50 ft. coax and
.. Cor~ lllCtOf. 3x2x04.j. in. 12VOCor

110 VAC with
MfJ.l02f '12985 MFJ.1312, $9.95.
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Welcome, Newcomers!

" Q" SIGNALS
The language of Amateur Aadio is riddled with strange three-letter words beginning with "O"_you may

have noticed that four of our monthly departmen ts are tilled wun'am.
They first came into be ing in the Morse code-only days as a way to reduce co mmon questions and
sta tements 10 a short code and so make communications more efficient. "0" was likely chosen as the first
letter because It'S the reast common tetter in the alphabel, and in normal use is almost always followed by
" U"-if "0" was followed by anything else. It was a sure bel that itwas a code.

The " O"·signal system's practical use is more and more dated now with the plethora of highly reliable
modes, but il remams rooted in a tlam's vocabulary_"0" signals can be either qoesnons Of staterneots
Here are me most common ones. followed by an example:
ORL- "Are you busy? 1am busy " send this 10 see if a frequency is clear .
OAM- " ts my transmission inte rfered WIth? Your lfansmlssiOn is being inte rfered with." Often said
"Q.A·Mary" 10 distinguish it from ORN.
ORN- " Are you troubled by static? I am being troubled by state." Often said " Q-A-Nancy."
OAP- " Shall I decrease power? Decrease power," There are some hams devoted 10 elegance of
Iow-power operation. MIke Bryce W88vGE devotes hIS OAP column to these enthusiaSl$,
aSB-" Are my signals fading?" " My SIgnals are lading ," Otten said "O-S-Baker." "Tbere's a lot 01osa
on the band."
a SL- " Do you copy me , 00 you acknowledge?" " I copy, I acknowledge ." Hams e~change OSL cards to
verify their coniacts with each other. see " OSLofthe Month" ne~t 10 the Never Say Die column for colorful
and imag inat ive exarnores of these.
c so-cconverearo n " Than ks for the 050, old man ."
OSY- " Shalll ch ange frequen cy?" "Change frequency," "Let's OSY to anothe r frequency."
OTH- Location, " My QTH is Pete rbcrcuqh. NH "
QRX- "When will you call me again?" "I will call you at (hours) on (frequency). " Our QAX column is
cevotec 10 Amateur Aadio news.
QAT- "Shall I slop sending?" " Slop sending." " Oinne r's on the table. I must OAT."

JUST PLAIN JARGON

What's a language without h.ln words and endearments? FollowIng IS a list of a lew Of ours. (Again, most
date back to the CW-only clays.)
DX-Long DIstance-What is considered "long-distance" vanes according to what band youare operatIng
on. and at what power IeViM.
OM, "OId Man." - Man of any age.
YL, " Young Lady.·'-Unmanied woman of any age.
XYL , " E~ Young Lady."-Wife. Ttle "E~" doesn 't imply thai stle instanlly ages upon marriage. just that
she is no tonger unmamed'
Harmonici -Children of the OMand the XYL.
88 (varianl, 881) -Hugs and kisses .
73 (varian t: 731) -The very best to youl Enjoy our magazine!

A\IATEUR RAIHO l>DIYSTIFIEU

Welcome 10 Amaleur Radio ! Since you 're
reading this, chances are you' ve just gotte n your .
a mateur license , or are se riously thinking about
it.

Like any techni cal hobby. however. ours is
full o f tcchspca k. acronyms. and jargon which
ca n really put off a newcomer. Before I got my
"ticker' (Amateur Radio license), I had learned
some Morse code . When l tuned on an amateur
band on my oid Phi lco rad io for nice slow code.
however, and copied u. less than o ne- tenth of it
wa s comprehens ible! I knew I wasn 't dysle.'( ic .
discounted Alzhei mer ' s disease because of age
(18). and W3-~ 1010..1 by a native that it wasn 't
Czech. I resigned mysel f to the fact tha t Ama
teur Radio had its o wn language and I had to
learn it.

Fortunately . there were fellow hams around
me who wouldn ' t let me be lieve thai it was hard .
and . a fter a sho rt time , I was having too much
fu n to notice . A week after ge tti ng my tick et. I
made my fi rst inte rnatio na l contact in Mo rse
code , with a schoolteacher south of Sao Paolo ,
Braz il. Contacts w it h Argent ina . Fin la nd ,
Japa n. and Australia e nsued , a nd ham jargon
and acronyms showed themselves to be the link
between people with no other common lan
guage, a kind of radio Esperanto. These once
off-potti ng words and sy mbol s became bond ing
ones: the system which at first restricted me
became a liberating o ne.

You will hopefully ha ve the compa ny o f en
thusiastic hams like I d id 10 ease your entry imo
the hobby , Meanwhile . use the following fo rmat
as a key inlO our fascinating world.

Anatomy of It Co nlae(

Most ham co ntac ts fo llo w a standardized for
mat. and thcre are good reasons fo r it. Mike
fr ight-not knowing what to say-c is a common
problem. Ma ny new hams besides you. and not

just a few veterans, suffer from it. This isn 't
surpris ing when you cons ide r that you're meet
ing someone for the first t ime and are still unfa 
mil iar with the equipment. and many o f us are
natu rally shy . It really helps to be able to stan off
with a protoco l wh ich soon becomes au tomatic .
This lets you think about what you ' re going to
say ne.'( t while luning your antenna , makin g final
luning adjustments on your equipment . etc.

To Call

Firs t tune to a clear frequency. making sure
that it is in within your license class restrictio ns.
T hen, to be sure. call " Is this frequency in use
from (your callsign)? ", o r send " Q RL?" Allow
5-10 seconds for a response . Repeat this proce
dure. If there ' s no response. call or se nd the
letters " CQ" ( ":seek you") 6-8 times follo.....ed
by your callsign , twice . Ifyou're on voice . and
conditions are poor. gi ve your calls ign phoneti
cally. e.g , " this is ' November- Sierra-O ne
Bravo" for NS IB. There are several common
phonetics fo r each leite r which you wi ll soon gCI
to know.
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Joe Ham will respond by lint giving your
callsign several rimes, followed by hi!> ca ustgn.
If cond ilions are poor. he may then say " 0 0 you
copy? " , or se nd " Q SL?". and wa it fo r you 10

respond wi th " I co py." or " QSL.·· If condi
tions arc better. Joe will probably just co ntinue
with a little about himsel f after respond ing to
your call .

A lillie About Joe

We ha ve a tendency to forget to give deta ils
abou t ourself which we cons ide r boring because
we repeat them with each ne w contact . We need
to remind ourselves that these detai ls helps the
othe r pe rson ide ntify w ith us . To keep ou rse lves
in line . .....e connnue 10 foll ow a fo rmat.

Joe goes on by gtvmg his name. prefaced in
CW IMorse cO!k)by · ·NAME IS ... •• He then
says/sends " QT H is ..." follo.....ed by his loca
lion .

At thi s point , he wi ll likely tell /send you your
sig nal repo rt , Code reports in C W have three
parame te rs-c t'Readabi luy , St ren gt h . and
Tone " -and arc prefaced by " UR RST IS , . ."
In practice no wadays on CW , only the fi rst two
characters (" Readabil ity" and "Stre ngth")
vary much. since most rigs produce a n excellent
CW tone. " 9" is often shortened to " N" . e.g.
an RST of"599" is sem " 5NN . · ' Voice contact
reports are two characters. " Readability" and
" Strength ." It is often given with an " and" in
bet.....een: e.g. " 5 and 9."

After thi s. Joe then says " How Copy? " . or

sends " QSL?" and you take up !he mike/key
and repeal exactly his transmission format.

After this. it's your c hoice what to ta lk about .
Many a ham 's nex t step is to desc ribe his station
(My rig is .. .• my antenna is thus and so and is
up " X" number of feel. e tc.). If you 're famil iar
with Joe's QTH . you can talk abo ut it; ifyou' re
not fami liar with it, you can still tal k about it.
Tell 'em abou t your ot her hobbies , and ask him
about his. Ditto for wo rk . family . books read.
movies seen . places visited. etc . The list o f lOp
ics is endless. After the contact. yoo' lI wonder
why you ever had mike fri ght !

t'in i'hinK the Contact

A good wrap-up pun a nice cap o n a contact .
A procedure to folio helps keep the contact
from endi ng too abrupt ly or dragging OU1.

11Je hardest part fo r most is be ing the fi rst to
say you have 10 QRT (end the contact) . Once
tha t hump is hurdled, you turn the mike to him.
He thanks you for the co ntac t and turns it back to
you , You the n thank Joe fo r an excellent contact .
say •' 73"(some prefer " 73s"), and tell him you
•'will QSL" (send a ca rd o f ac knowledgme nt).
and wil l look fo r his . You the n say . 'Over 10 you
for your final (words), Joe ." He will return and
say "Thanks again and 73 s. This is (his call
sign) . clear. " You fini sh your transmiss ion by
saying " This is (your eallsign), clear. "

Remem ber . the se patterns a ren' t cas t in
stone-lhey 're meant o nly to gel you sta rted!
Good l uc k~DJ ... de NSIB
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NIAC Is Growing

NIAC, the nonprofit National
Industry Advisory Committee,
now has 17 paid industry-support
ing firms and groups! NIAC's pur
pose is to provide an interlacing
group between amateur radio and
the FCC. Membership is $100,
that goes entirely for an action
newsletter and FCC meeting ex
penses (net including any expens
es for partiCipants).

The main goal lor NIAC is to
promote the growth of amateur ra
dio- lor the good 01 the hobby
and lor our country.

Continued 011 page 60

spread? I'd love to have you let 73
know about it. And il you have any
specialleatures, like a cross-band
function so they can worX some
OX on 10 meters via 220, that 's
news.

I've been asking lor club photos
lor several years. I can't remem
ber the last time a club got togeth
er lor a group photo and sent it in.
The Japanese ham maqannes
run up to a hundred pages a
month 01 club photos. This helps
the clubs and helps generate
more interest in amateur radio.

II th is co nspiracy 01 secrecy
abou t amateur radio continues,
we're going to have a harder and
harder time anracting new hams.
Sure, the aRM on 20 meters will
eventually go down. Well, the
aRM from hams will go down, but
you know as well as I that the a RM
from fo reign government and
commercial stations will quick ly
IiII in any vacuum we leave.

So let's get busy and make sure
that what little we're doing on 220
is known. Get some art icles into
730n anything unusual you 're oo
ing. Make sure your repeaters are
listed. Get some pictures of 220
groups into 73. 220 will be a lot
more real if it isn't left as a phan
tom band.

I

Please pass the word to the
panic-stricken that 220 is not lost ,
only the relatively unused end is
going away . That won't bother
most repealers. Sure, we're going
to have to make some room for a
handful 01 weak-signallanatics
probably up between the repealer
inputs and outputs. For most 220
ops there will be little or no notice
able change.

One of the reasons the FCC
went alter 220 was the general
perception that the band is little
used. This isn't quite t rue, but
most of the groups using 220 have
been so secretive about their work
thatliltle has appeared in the ham
magazines. This has, in turn, kepi
interest in the band down and
given most hams (and the FCC)
the impression that 220 is almost

completely unused . . .
a real waste land.

In amateur radio, as
in academia , it's pub
lish or perish. II you do
anything unusual on
220 you 'd better lake
the time to write about it
to a ham magazine, or ,
like the lal1ing of a tree
in the forest when there
is no one there to hear
it, questions will arise
about whether anything
has actually happened.

II your club doesn't
have a PR person
whose job it is to make
sure t h at the wor ld
knows about the club's
activities, you're part 01
the problem, not the so
lution. A club PR per
son should let the local
papers, TV, and radio
know about any club
events like Field Day ,
co ntests . na mtest s .
special speakers.

If the club has a 220
repeate r open lor Nov
ices , has the word been

aSL OF THE MONTH

To enter your aSL, mail it in an envelope
to 73, WGE Center, 70 Rte . 202 N., Peter
borough NH 03458, Ann: aSl 01 the Month.
Winners receive a one-year subscription (or
extension) to 73 . Entries not in envelopes
cannot be accepted .
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Wayne Green W2NSOI l

NEVER SA Y DIE

220 Is NOT Dead!
The imminent removal 01 the

bottom two megahertz 01 the 220
band to make room lor United Par
cel doesn't exactly put the band
out 01commission . The lact is this
won' t serious ly allect most 220
operations.

I bring this up because the ham
dealers tell me that the sales 01
220 gear have virtually stopped ,
apparent ly in a panic over-reac
tion by hams who have heard that
the FCC is taking away the 220
band, but haven 't bothered to
read the details. Frankly, I can't
think of a much better way to
make sure the FCC starts think ing
we don 't need the 3 MHz we have
left . We're still in a use-it-or-losEHt
world, so if we stop using 220, why
shouldn't we lose it?
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• Adjustable dial torque
-100 memory channels

Frequency and mode may be stored in
10 g roups of 10 channels each. Split fre
quencres may be stored in 10 channels
tor repealer operation.

-1U-B cress unit (optional)
• Superb Interference reduction

IF shift. tuneable notch filler, noise blanker.
all -mode squelch, AF attenuator, Ril/XIT,
and optional filters fight CRM.

• MC-43S UP/DOWN mlc. included
• Computer Interface port

.5 IF filter functions
• Dual 5SB IF filtering
A built-in SSB filler is
standard. When an
optional SSB filler
(YK-88S or YK-88SN) is

_ installed, dual flttering
is provided.
• VOX, full or semi

break-In CW
• AMTOR compatible

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach,CA90810
P.O. Box 22745, Long Beach, CA 90801-5745

KENWOOD

• •
-CIID

• Superior receiver dynamk: range
Kenwood DynaMix~ high sensitivity direct
mixing system ensures true 102 dB receiver
dynamicrange.(500Hz bandwidthon 20 rm

.100C'b duty cycle transmitter
Super efficient cooling permits continuous
key-down lor periods exceeding one hour.
RF input power is rated at 200 W PEP on
SSB, 200 W DC on CW,AFSK, FM, and 110
W DC AM. (The PS-50 power supply is
needed lor coonouous duty.).....-~---.....,

Complete selv;ce manuals are ava,labie to, all
Kenwood rransceivers and mosteccessones
SpecdlCalions and prices are subl~1 fO change WlfhOtlf
1IOf0Cl!' or obJiQal'lOtl_

Compact high performance HF transceiver
with general coverage receiver

"

T5-4405
Kenwood's advanced digIta' know-how
brings Amaleurs world-wide "big-rig"
performance In a compact peckage. We
ealiit "Dtgita l DX-cltement"-thet speciel
feeling you get every time you tum the
power on!
• Covers All Amateur banda

General coverage receiver tunes from
100 kHz- 3D MHz. Easily modified for
HF MARS operation.

• Direct keyboard entry of frequency
• AJI modes bultt-In

USB, l SB,CW, AM,FM,
and AFSK. Mode
selection is verified in
Morse Code.

• Buitt·ln automatic
antenna tuner
(optional)
Covers 80-10 meters.

• YS-1 voice synthe
sizer (optional)

Optional aceenorte.:
• AT-440 internal auto. antenna tuner (80 m - 10 m)
• AT-250 external auto. tuner (160 m-l0 m)
• AT-l30 compact mobile antenna tuner (160 m 
10 m) . IF-232C11C- l 0 level translator and modem
IC kit . PS-SO heavy duty power supply . PS-4301
PS-30 DC power supply . SP-430 external
speaker . MB-430 mobile mounting bracket
• YK-88C/88CN 500 Hz/270 Hz CW tuters . YK-88S/
88SN 2.4 kHzf l .8 kHz sse liners . MC-60A/8OI85
desk microphones . Me-55 (BP) mobile micro
phone • hS-S/617 headphones . SP-4QfSOB
mobile speakers . MA-SNP-1 HF 5 band mobile
helical antenna and bumper mount . TL-922A
2 kw PEP linear amplifier . SM-220 stauon monitor
• VS- l voice synthesizer . SW -100At20QA/2000
SWRlpower meters . TU-8 CTeSS tone unit
• PG-2S extra DC cable.



KENWOOD
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The R-20<Xl isan all band, ~
receiver with 10 memory chMnelSi
many deluxe features sue s prograr11
rnable scanning, dual Za-hour clocks

with timer, all-mode squelch and
noise blankets. a large, front-

mounted speaker. 110 volt AC or
12 volt DC operation (with the

OCK-1cable kit), and 118-174
MHz VHF capabilitywith- VC-10 option.

Optional Accessories
R·2000 ,
• VC-10 VHFconverter . DCK-' DC
cable kit for 12 volt DC use.
R·SOOO ,
• VC·20 VHF converter . VS·' Voice
module . DCK-2 for 12 volt DC operation
• YK-88A-1 AM fitter . YK·88SN 55B
filter . YK-88C CW filter. MB-430
Mounting bracket.
Other Accessories:
• SP-430 External speaker . SP-41
Compact mobile speaker . SP-SOB
Mobile speaker . HS-S Deluxe head
phones . HS-6 Lightweight headphones
• HS-7 Mini-headphones.

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA90810
PO. Box 22745, l ong Beach, CA 90801-5745

-

easier.One hundred memory channels
with message and band marker,direct
keyboard or VFO frequency entry,and
versatile scanning functions, such as
memory channel and band scan. With
lour types 01 scan stop.The RZ-1is a
12 volt DC operated, compact Unit, With
built-In speaker, front-mounted phones
jack,switchable AGC. squelch for narrow
FM, illuminated keys,and a "beeper" to
confirm keyboard operation.
Optio"lal Accessory
• PG-2N Extra DC cable

super easy! Other useful features
include programmable scanning, large,
built-in speaker, 110 volt AC or 12 volt DC
operation (with optional DCK-2 cable),
VHF capability (108-174 MHz) with the
VC-20 option. dual 24-hour clocks with
timer, and even voice frequency readout
with the V5-1option.

RZ-1
Wide-band scanning receiver

The RZ·1 wide -band, scanning receiver
covers 500 kHz-905 MHz, in AM, and
narrow orwideband FM.The automatic
mode selection function makes listening

. OOQ..~~ '4:
~20~ .'C t" i!

m~~ ,pe ...~,
~1V;~ )

Scan the entire frequency
range from 100 kHz to 905
MHz with Kenwood's
R·SOOO, R·2000 and
RZ-1. Listen in on
foreign music, news,
and commentary.
Monitor local police,
fire, and other public
safety services,as well as the
Marinechannels, and the many other
services 50 MHz and above.
(The VHf oonverter op llons m usrbeused ln/lle R-5000
andR-2000 J

R-5000
The R-5000 is a high performance, top
of-the-nne receiver,with 100 memory
channels,and direct keyboard or main
dial tuning-makes station selection
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SS HOME-BREW IV SS
73 Magazine again inviles all home·brewers to turn their hot solder into

cold cash and prizes, and 10 get their name in print to boot. All projects
have achance to appear in the magazina, and we will handsomely rl,rward
the authors of tne best of these .

Now for the bounty. Ramsey ElectroniCs sweetened lhe pollrom their
lineol lrequencycounters . Firstprize is$300, a l a-year subscription10 73,
and a CT·125 1,25 GHz Irequency counter. Second prize is $150, a
two-year sub, and a CT-90 600 MHzlrequency counter. Third prize is $75.
a two-year SUb, and a CT·70 525 MHz frequency counter. All t!'lis is in
addillOn 10 lhe payment every author receivesfor publishing in 73.

1. Entries must be received by 1 April 1989.
2. To enter, write an article describing your best heme-brew construe

lion project and submit ilto 73. II you've never written for 73, send
an SASE for a copy of our Writer's Guide. or download it Irom
CompuServe (Hamnet forum. library •.. lilename " 73WRIT'l Be
sure tosrate onthe submission tllB/ it is fat the Home-br_IV COIl/est.

3. Here's the real challef1ge: Thelotal cost otyour project must be ur'lder
$73, even if all the parts were bought new, Be sure 10 include a
detailed parts lisl with prices and sources.

4 . Our technical staff will evaluateeach project on the basis 01 originali
Iy, usefulness, reproducibility, economy 01 design, and clarity 01
presentatiOn. The deciSion of t!'le judges is linal.

5. All pro;ects must be original. ThaI is, the)' must not be published
elsewhere. There is no limit to the number 01 projects you may enter.

6 . All ptJrchased articles become the property 01 73 Magazine.
8. Mail your entries10 : 73 Magazine

WGE Center
70 ate. 2Q2 N
Peterboroogh, NH 03458-1194
Ann: I-torn&Brew IV

17 Meters
A group of US hams with ex

perimental licenses now trans
mit on 17 meters . They hold regu
lar skecs on Saturdays and
Sundays at 1900 UTC on 18.111,

COfl/mued onpage , ..
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Digital Radio

bejow 28.3 MHz. IARU band plans in all re
gions protect beacons at 28.2-28.3 MHz from
regular two-way operations, and all amateurs
should avoid operating phone below 28.3
MHz, even outside of the US where such oper
alion mighl be permitted by the licensing au
thority (e.g., Canada).

What comes after AM and FM radio? Digi
tal Modulation, or OM. In the United States,
National Public Radio (NPR) called on the
FCC to allocate a new broadcast band for OM.
NPR says: "It does not seem likely that ad
vanced radio systems incorporating digital
techniques will be fUlly exploited using exist
ing AM or FM bandwidths . .. therefore, new
spectrum is annost certainly required."

OM offers more more faithful conveyance of
digital signals, such as those that come from
compact disc players, The problem, though, is
that digital reception is either 100% perfect or
non-existenl. As with current AM or FM, there
can be "holes" or " shadows" in coverage
areas, under bridges, and behind tau build
ings. Multipath, in which different phases of
the same signal arrive at a receiver, can also
be a prob lem. Richard l ambley of Electronic
and Wireless World magazine offers a solu
tion to this.

The new service would be wide
band , with 16 stereo channels
scattered over 4 MHz of spectrum
space . This band would be cut into
some 450 narrow carrier frequen
cies. The 16 digital channels would
be scattered across all these fre
quencies, using a system called
" Orthogonal Frequency Division
Multi plexing with Convolutio nal
Coding." This should elimin ate
fading and "radio shadows,"

Jf part of the signal disappears, it
can be filled in tram the carriers on
other frequencies, which are likely
affected differently. Finding a free
allocation in the already crowded
radio bands may be the biggest
problem. Engineers would like to
see the digital system assigned to
frequencies somewhere between
500 and 2000 MHz, an extremely
popular part of the spectrum.

Youngest Extra?

All-County First?

ing the reauccenon action. This cernes as no
surprise since the FCC has on file almost 700
petitions from hams who want the reallocation
cancelled.

A reminder to all the 10 meier enthusiasts
that the FCC does rot permit phone operation

Stay In Band!

Sandi Saunders is yet more proof that
neither code nor theory need keep you
away from getting your ticket. Sandi got her
Novice ticket (KC4AJO) at age eight in May
1987, and has since steadily marched her way
up to Extra Class. She passed the theory
exam for the highest license at the July '88
Atlanta hamfest , and the code section several
months later. Age when she became Extra
Class : 10 years , 3 months . Sandi's th e
harmonic of Dean AA4XL and Ruth N4NVX .

Ken Wosika KB7CO of Las Vegas may well
be Ihe first ham to have transmitted mobile
from all counties in the US. How many did you
catch him in?

Contest Rules

U3MIRNow
On The Air!

Armenia

Cosmonauts Vladimir Titov U1MIR and
Musa Manarov U2MIA returned safely to
earth on 21 December at 2157 UTC, ending
their year-long stay in outer space on Mit .
Vladimir and Musa made amateur radio histo
ry as the first to operate a ham station station
aboard an orbiting space station. They made
hundreds of contacts with terrestrial amateur
stations.

On 19 December, during Mit orbit 16305,
Musa said farewell to all hams. The 2 meter
FM station remained aboard, and is now oper
ated by Or. Valeri Polyakov, using the call
U3MIR. It appears, however, thai Valeri
speaks only Russian. At this time, AMSAT-NA
has no information about the operating times
of U3MIR.

Hams worldwide thank Musa and Vladimir
for this first in amateur radio . We thank Musa
especially for his initiative and determination
in getting a station aboard Mit and getting
licensed-all done while in space.

Cranston

"73 International " Soviet correspon
d en t , Gennady " Gena " Kol -
makov UA9MA, has been very
actively Involved in the Armeni-
an relief effort. Gena arrived at
leninakan, Soviet Armenia on 11
December to provide ccmmumce
tions support for the relief effort. Ed
NT2X, managed to contact him at
thai location on the 19th, though
the path was very noisy and Gena
was operating onry 100 Watts into
a dipole. ThOugh their contact was
sketchy, Gena managed to trans
mit the brief statement: " Ed, I saw
th ings you could not imagine. "
Look tor a futl report from Gena in
an upcoming " 73 lntematicnal."

Commendations also go 10 Ed
who has handled hundreds of
pieces of H&W traff ic between Ar
menia (via UG7GWO) and the US.

US Senator A lan Cranston d is
tributed a tetter to hams in Cali
fo rnia that suggest s the FCC
might reverse its decision to real
locate the 220 to 222 MHz band to
land mobile use. In his November
zstn message, Cranston says he
co ntacted the comm ission and
learned that the FCC is reconsider-



TM-3530A
Full-featured mobile transceiver

The TU-321A comes with 16-1c8Y DTMF m/c.
A complete line ofaccessories Is available tor all mode's.
Compl!'le 5e1V>Ce manuals ate available rota" Kenwood ".nsceivers .nd mOSI accesSOtleS,
SpeClI,ca rions .r>d prices are subjeCl 10 chllnl1e w""OUI eonce or obligation

,

KENWOOD
KENWOOD U.SA CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
P,D. Box 22745, Long Beach, CA 90801-5745
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• CA PRICO RN II - Dillit'l l weather
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pressu n' tcomputer cnmpanblej.
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GMS403
(3 1'ruo7"'" SloIsI

GMS403A
( 1 ~ Ptrq... SlDtsI

• fI.'I ,nu rear w...anty
• Prooen 8 Year Old Oesql
• Fl'lJIl panel Status Indocab"

alMs operator if Nocad ea
paclly is low

• Rapid 001cool charge cycle,
• Automatic StlJloft - never
~ batteries.GM S 403

rrllll lnsllilt V-I

• NEW PRODUCT ·

• .......,iiIILIIy erases lTlIT"O'Y
n _ ch¥ges~ Noca:l
banery lCllD 15 Wll$.

• Glmlly P..... t;IS b;llIery life.
• 0lan;Jrt',J rados. SII'I(IIy re

,"001"" the Ola'ger NeYer
ootdaled.

• Front p~ Rotary SWitch
selects upto three different
lISEf irlsetable scneted ec
.~-

S imply The Finest In
Ballery Charging Equipment

Quality . . . By Design

s..re illS (U' IITI'! I'lJI'I'flGMS403
eJU::ePl ~ caIlacallllllOd.lte!CIlo
t4 d,llefent program 1T(l(1J!es.

mUTIO. GI S 403 o••eu
It you 0'Ml a GMS 403, 11 can
ea5lly be ese- !Waded 10 a
GMS 40JA ~ croertnQ W'
IobUe h\ellSlCl'l KIt

1ft!Control Product. Unlimited. Inc.

5 Somerset Or., Coatesville, PA 19320 (215) 383-6395

CIRCU 342 Otl AEAOER SERVICE CARD
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A Iml9 hot-air balloon mobile. anyone? TheS6 kJw."i6rs ~e at last
year 's Day/Oil show,

ICIGIc;'MCC'~
N4PLK

Inflation

K6ATX, passed away on ThankSgiving
Day, in Santa Barbara, California.
Tompkins was best known for his se
ries of Tommy Rockford Ham Radio
Adventure Books.

All reM3105 modem home-brew
ers lake note. The printed circuit
board foil diagram shOwn on page 43 of
last month 's issue is 115% of actual
size. Please use tbe actual-size foil dia
gram below. We apolOgize for the in
convenience.

Thanx!

Fred Mala W5YI tendered his resignation
as a crrectce 01 the newly lormed Nat ional
Amateur Radio Associat ion. Mala Cited the
reason for this as the widespread misconcep
tion that the drive for a ecce-nee entry level
license originated with NARA and not with
him. The Dallas publisher says that the no
code initiative is his alone, and that NARA is
only one of a broad base 01supporters made
up of industry, and concerned amateurs and
non-amateurs.

NARA is currently headed by Don Stoner
W6TNS.

To all who contributed news items to this
month 's QRX column. They are: West/ink,
Federal Communications Technews, Sweden
Calling DXers, BNT Bullelin, The NOI1h Flori
da ARS Balanced Modu/ator, Fred Sontag
NOCAO, ARRL Hudson Division, David Black
KB4 KCH, and AMSAT-NA News Service.
Keep your news items and photos rolling in!

Whose Idea Was It,
Anyway?

•

One 01 the most noted writers in the
world 01 amateur radio , Walker A. Tompkins

Tompkins is SK

Out Of The Fog-M
The US Army's use 01 the 70 cm band in

Northern Alabama lor testing a new mtssne
system concluded 16 December, according
to Army spokesman Bob Hubbard. Amateurs
using the 420-450 MHz band observed week
day quiet hours since October to facilitate this
experiment, which involved airborne sensors
for testing FOG-M, a fiber optic guided mis
sile. Amateurs share the 70 em band in North
ern Alabama with the military. Voice repeaters
and packet trunks in Huntsville were among
the amateur systems affected during the quiet
hours. The Muscle Shoals Amateur Radio
Club also took its packet system off the air .
Hubbard says he knows of no cases of inter
ference during the testing.

The curriculum guide, funded by a $7,000
grant, will have a total of 50 pages 01 sample
elementary and secondary level lessons in
different subjects, strategies for organizing
school activities, a bibliography of useful ma
terials, and a recent source listing of radio
clubs and speakers available in the New York
City area. One thousand copies will appear in
late fall for distribution . The Council also plans
an in-service course for teachers for the spring
school term.

Health and Welfare traff ic does nor carTy
emergency priority. Many operators didn't
realize this during emergency communica
tions in the atlermath of Hurricane Gilbert .
During these operations, 20 meter emergency
nets were seriously hindered from passing pri
ority messages, such as relief supply informa
tion, because of H&W traffic.

The main difference between H&W and
emergency priori ty is that the latter concerns
the whole relief effort, whereas the former
concerns an individual or small group of indi
viduals . On-air clarificat ions about this were
difficult at best, thOugh, because by the time
net control finished explaining, a new ratt of
H&W stations rolled in on frequency.

Through the efforts of the Council l o r the
Advancement of Amateur Radio in the NYC
schoo ls, a curriculum bulletin entitled"Arna
teur Radio in the New York City Schools" is
nearly complete, according to Martin Smith
KA2NRR , President 01 the Council , who
heads the team. Team members included Joe
Fa irclough WB2JKJ , Jeff Fe igenbaum
KA2KSW, AI Misunas WB2RLO, Rich WOlfert
WB2EYI , and Len Zuckerman KB2HK. The
New York City Board of Education's off ice of
Media and Telecommunications , under the
supervision of project coordinator Jerry Eisen
berg K2CFG, is now reviewing and editing the
bulletin.
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Ham Radio
Based Curriculum

Emergency
Reminder

Continued from page 'f

in addition to impromptu midweek
skecs. Recently the skeds were ex
panded 10 additional tests at 1600
UTe . This grou p includes Bill Orr
W6SAI (KM2XDW) in California, Stu
Cowan W2lX (KM2XDU) in Ne w
Hampshire , Fred N0CAO (KA2XAE)
in Missouri, Bob Stankus WS41
(KB2XCQ) in Virginia, and Phil Galasso
K2PG (KA2XUK) in New Jersey. (On 17
meters the experimental callsigns are
used.-Ed.J FCC regulat ions permit
two-way contacts only between experi
mental stations , but the group , in
volved in a propagation study 01 this
band, welcomes Signal reports from
any and all listeners . They have already
collected reports from various DX loca
tions and from across the US. The mail
ing address for OSN reports is: Fred A.
Sontag, P.E., Lake Farm, RT 1 Box 86,
reeens.MO 65080.



DATONG AUTOMATIC flLTERSiBLANKERS
CLEAN UP RECEPTION FL·) Audio Fil ll'r provide>
11 poles o f tunable filtering 10 d ig out wt'dk
,ig""b. remove ;n lerlerer>(e au tomaucallv, Ed, y
to connect. S129.9S C'" SoIl. Model SRB2
w oodpecke r Blanker blanks out Rus5ian r.Kiar
Interierf'fl(e dutomat lCidly. SUli'.9S r ... S2.50J.

OATO~G AOWl RK EtVlR ANTENNAS fOR BIG
PlRFOll:MANCE ANYWHEREj-rrete- C'lY'1
dipo::>lbwllh Iow-noi'>E." amplifiers at t~ dIpole
dnd al the interlace. Indoor model (AD-2701uses
fle xible I'>ire elements: outdoor model lAD-J70)
u-es stolinle5~ ~tl-el whip$. Mount anywhf.'re .
b dB golin at the dipole, 12 dB al lhe interface.
100 kH,,·70MHz . AO·270 $114..'>0 (+ SJ); AO·370
$129,50 ( + $4..50); power converter $15,95.

v"u,R PHONE: l -BOO·GILFER-l
PrKl"\ \ubj('( t to (h.ln)t'· I'> 0 not« "

GllFER SHORTWAVE
SZ PARK AVE. PARK RIDGE. NJ 076.>6

Ph ZOl1391-7B1l7

DATONG/GILFER
for better listening

•

-, )

III last' A m ap dedicated 10 the radio amateur , A nnouncing the Azimuth-Equ idistant wall m ap from
I"'l the Great Circle Map Co.

An azimuth map provides inforrndtion ebout hlNlding and range 10 any place on Earth. No longer will
you 1\ClI~ tog~ at which way 10 aim your beam antenna for Ihat rare OX.

E&t:h mop is sped4ny drawn with your station et I~ e~ad centee.~ rest of the world is spread out
around you. To use the map. simply find the t<lr~ station and read the compass heading from the border
o f the map. To find the <<lnge. count the number of rings from the center. E.:!ch ring is spao:ed 1000 mil@'!!
apart. Voila' You now kno.... the true he<lding and range to the terqet station.

The maps are custom drawn with computer accuracy for you. IOClltion and are personalized with your
station's call sign at th e lower right. Each m ap m easures 35"~23". is brightly colored. and is printed on
high quality poster stock m aking it su it"ble for fr"ming.

To Older. send $39 check or money Older end your stiltion's call sign and location (i f you live in a large
ci ty, state which~0' to wn) to : It ff' . ff1\ Ifo -•.n ,,-,rd. llI hp\:..o.

P.O. Box 69 140 1 · San Anton io . TX 78269
CIRCLE 348 ON READER SERVICE CARD

GET YOUR BEARINGS STRAIGHT

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

$25 in U.S, $36 elsewhere (U .S, tund s) Li censed amateurs, o r age 65 or o ver, upon submI tting
p roo( o f age. may request tt te special dues rate 0'S20 in the U.S. $2B elsewhere, In (U,S. fundS)
Persons age 17 and younger may q uali fy l or special rates. w ri te for apPlicaliorl

For postal pufPOS". I lfty percent 01 dues ISallocaled 10 OST, the balance lor membershIp.

73

Call _

PC/ZIP _

CIRCLE 98 ON READER SERVICE CAJIO

Prov./State _

MEMBERSHIP APPLICATION
Name
Street
City _

BENEFITS FOR YOU
aST. aSL Bureau. Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

Charge 10 0 VISA 0 Mastercard 0 AM EX 0 DIscover E:ocpj res _

Card Nu mbe r Signalure _

The American Radio Relay League
225 Main Sl Newington, CT. 06111 USA

CIIICl.E 365 0l'0I R£AOfR SlRV1CE CAJIO

BUCKMASTER
PUBLISHING

. 'Whiteha ll"
Route 3 , Route 56

Mineral, Virginia 23117

703-894-5777
800-282-5628

EVERY ISSUE
of 73

on microfiche!
The entire run of 73 from October , 1960
through last year is available .

Your full satisfact ion is guaran teed or
your money back. VisafMe accepted.

You can have access to the treasures 01
13 with out several hundred pounds of
bulky back issues . Our 24x fiche have 98
pages each and will f it in a ca rd file on
you r desk .

The collect ion of over 600 microfi che, is
available as an entire set . (no partial sets)
lor $ 18 0 plus $5 for shipping (USA).
Annual updates available for $1 O.

We offer a battery operated hand held
viewer for $ 75. and a desk model lor
$200. Librarie s have these readers.
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Call NEMAL for rompvt'f cabk, CAn' rabk, Flat cable., _ i .rigid table, ' f lt-phone rabie,
rrimping tools, D·mb conMdors., Mal shrink. table dt's, h igh yolt. ronnKtors.

.-complete Cab~ Assembly tadli ltes MIL-SfD4 S268
-<:omnwrdal A«ou"ts .,kome- Quanlity pridng • Same dilly shipping mou orden
.Fanory authorbed d istributor for Alpha, Amphenol, !kick"" Kinp, Tinws Fibe r

GROUND STRAP-GROUND WIRE

GS:l8~ lInwd~ btWd ;:;;;:===.""GS 12 1IT lInwd~ tnid .5O'!'t
/'NfOIJ 8ge ....... $d 111.td«1 .... .3M!
AW14 149- 111 . _ ""-- _ CCS __._ .14ItI

CONNECTORS-MADE IN USA
NE720 Type N plug 101 a.I<Hfl 9Q13 $3.95
HEn3 Type N I-ck foI~ 511;I13. 4.95
UGC273 BNC..pL25~ Atnpt.,.Amphenol __ 3,00
Pf.2SQAN "'.......>01 Pl.250 _. .89
PU5Q~ Pl..25IJ~~ pJtnd ' .59
PUSaAM AtrIpIw<>ol J\f"..... twrIM {lMneiJ 1 f!l5
UGI15,!tJGfn~ ""~(~ I "):l ,22
(lG21OS N pI4Ig foI RGa2 13.2'" SI¥w 3,3:5
LG&1B N J-eI< 10 Pl..250 adtipfW, IeIbt •._ _.._.. 650
0014&\ S0239 10 N plug 1IhpIeI, fe'1b'I •••.••.•••.•••.•• 6 50
00255 50239 to 8NC phJg~.~ 3.29
S023lMM UHF ~hN'" rrt fffC.",..,Ie.~ ,89
UGIJIJCBNC PI,,~ RG 58,'42 .. , , ' ."5

NEMAL ELECTRONICS

HARDUNE 50 OHM
FXAl2 '/2" AlumInum BI.ck J«:/m 89/1l
FlC12 fl2 'C.bI.",,,v,, COtT.c~b/It /lttjJd /691t1
FLC1' 11" Cel4t",,,ve COtT. coppMb/lt Jlttd .._•.'M 425Jt1
NMI2CC N conn 1IT _ ~ nv" __.2S 00
NM1BOC N conn 1/r _ ~ nv" _.__.501 00

COAXIAl CABLES u- ~
1180 BEl.DEN 9913 -r .. loa .52
1102~~~ .. loa obaon 11l;N_ ._ .... 36
nlO RGSlC ~~ (nWnI 8) ••_••_•••_ •••_•••.••••.••••. 11
1130 RG213;11 QMi,~ mil 'P«' NCV jItt. 39
1J4O RG214;11 dbl IiIwIr ahkJ mill/>fIC 1,85
1705 RG142B;tJ dbl~ IhId, r.tIon IN ••••.•••... 1.50
1310 AG211;tJ 00 oIm M:IO ... dbI :rhId ••_••_ ••• 98
1400 RG114jIJ 50 oIm . loti' od m6 'P«' . 14

ROTOR CABLE-8 CONDUCTOR
8CJ5:12 2-J• .wJ &-ng. .2 11rt
8CJ8'20 2-1• .wJ e-a:ag. . ,:JlM'I

CIRCL£ 1M ON READER Sf-RVl(:E CARD

All pric. 1 plul Ihipplnll , $3 .00 min . VlulMu t. n::l rd $30 mi n . COD ..:ld $3,00
Cd or_I<>r~"'" "-t, ,..,,,,,,1"._ f()_ CABlE AIIO CONIl£CTOR SELECT~ GUIOE .. " •• _
II "" CII" rf/* WI'" <>rr1ftfs aI $50 or mofII. or"' ""'" 01S-lWI'~ f;IW!j', 1Ig01tl51 IN'" 'l""lifyj"'i/ onJ«

NEMAL ELECTRONICS, INCo 12240 NE 14th Aveo N. Miami., FL 331'1
(30S) 893.J924 Teln 6975377 24hr FAX (305)895-8178

PO. BOX4 215. ANDOVER. MA 01810-4215 USA (508) 475·7831

CIRCLE' 138 ON RU DER SERVICE CARD

TRANSMITTING CONDENSERS
16000 Series

Another member of the "Designed tor
appliCatiOn" series of transmitting variable air
capacitors is the 16000 series with voltage ratirtgs
l rom 3KV to 13KV in single or dual sections,
Rigid, heavy channelled aluminum end lrame

and thick , round edge polished plates, Ceramic supporti ng structure and
insu lator. brass nickle plaled hardware. Constanl impedance. heavy
current. multiple finger rotor contact Prices range between $SO and sao
each . Other styles and capacitances ere also available.

'\"OUR INQUIRIES ON OTHER JAMES MILLEN PROOt)CTS ARE WELCOMED

GRID DIP METERS
" Oipper"

The James M,lIen Grid Dip MeIers, Model
"90651-A A.C. Powered anclthe Modell'906S2
Solid State Battery operated. are compaCl al1d
completely sell-eontained laboralOl)' - service
quality test equipment units, The " Dipper"

covers the range ot frequencies between 1.7 MHz and 300 MHz in seven
calibrated uniform length scales with generous overlaps plus an arbitrary
scale lor use with special application inductors,

"90651 A A,C. Model with Tube............. ........•................ $350.00
'90652 Sol id State Model with Banery $3SO.OO

UJw Frenquency Indue1Ol'S~ ;; 90651"" Only

" 46702 925-2000 Hz · S 35.00
"46703 500-1050 HZ....................................................... 35.00
;;46704 325· 600 HZ....................................................... 35.00
"46705 220- 350 HZ....................................................... 35.00

DAP $ 89.95

~ A,""P-k"l.l.'JlI... bl_~; J OPOJ.-ys.!>
'Cr.nge _boL l.. _-.y "1020 ll .CIilI/O .......t_ COl Tr,Sw •.CS' _.$n .t!l
fJom__ «PIocUI "Oulc:lo.d'-li-'- '~tot_OC, IOdogitaldoll*\'
"Unllml~ ~oIc. ......10" °DlrKIMI,Qet*" J*Oe "VOOC4I . tor.1 rotors H.., ..._.$4i.r.;
·A....m c-. .u10 ••..,... "SMK!Ml ...lfk:t«l !*ch ' F'Kkli " BBS \/0;00 ""'tars"
°ltldl" Id ",,' _ COd.. ,"T. I-el1IOM contrOl lnlMl1 Alarm Inputs: 8 On.Oll PKB .$14i."
' O"k" Prlnl... 'OIIglnl 01 OUIII Combln«llr_n ·SI.". PIIck.llnlert_" cabl.
u..... III "1, I~_I... 1' 20 ""'ro mernor'" Lin.. PKBIO 2nd C64 P1(' ....$48."
'RotlIllng Poll'" 10'1 '"Sun uplCIOwn ; 1ClOH1 II · EPROt.l Aulobool C1JSlOm PROM"1' bt_ ....y e-1r0lil __<II" " lock ..-. CM _ your sysl'" CART.$ Ii r.;

~~":'b='~I~"II ~~=-~ "C.... '50" 12V.5.ll_... .....,...,
~_.T.__ · Aul__ • • _ "S...:.-a:::~~~8t5

-VDlcl __...", ..... "T1IlIcIng SMlMr; Volt....1II OI CS6tS _ MN1...$ ' 5.110

o . en ., . _ . 00 ' • " • •

• •• • • •. .. . " .. .
• Mini s-ea- ...-"tl li-"II '::iT~ H~Cat TSOQ~ ...... QUAD ..."':"'1 ' ~

Allow, H.T. to lean 100 8120 V & audio in; Field pro- For .11C:Omputefli
Ch.n....I' & programl gramSO.OOO Codes; Mom. '" Inc Basic Program or

H.T. lor I\eId use ! Digital "8 M LatehWl\l ; OPOTReiay;W1ong use a lerminal
Meter-: comment n.l(ls· aUlD \llgrlreset;LED IorcligilYaIid& 1'0.: Iifi
,"um. & delay ; 5c.In lO<k. IatOU"A'D~~ Pin..' ~~~hto n. : I'f lll '
oull;Losd.F'm7In15a«:. ""'....... ds ........ 2 ...... '-''''' A"-- ED'
HardWare. cables. & disk Amp. relays ; 5 dlgrt master ""lllI........,...a "
ineluded lor C64 or IBM OM:II! conlrol lor eece rela fflQUlf8S 12V & audio ,
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FEEDBACK

Feedback# Title Feedback# Tille
In our continu ing effort to present the best in ama-
leur rad io features and columns. we recognize the 1 Welcome Newcomers 16 New Products
need to go directly to the source-you, the reader. 2 Never Say Die 17 RITY Loop
Articles and columns are assigned feedback 3 QRX 18 C ircuits
numbers, which appear on each article/column and 4 Home-brew : Mobile Control 19 Ask Kaboom
are also listed here. These numbers correspond 10 Head for the TS-440S 20 Dealer Directory
those on the feedback card opposite this page. On 5 Home-brew : Switching for 21 Barter 'n' Buy
the card, please check the box which honestly O lde r RF Amps 22 A bove and Beyond
represents your opinion of each article or column. 6 Review: lsotron 80 23 Aerial View

7 Home-bre w: Link Controller
Do we really read the feedback cards? You bet!

for the S·COM 5K
24 ATV

The results are tabulated each month, and the edi- 8 Review: Video Technician 25 QTHOX

tors take a good, hard look at what you do and don 't 9 Review: RFTamcr 26 QRP

like. To show our appreciation, we draw one feed- 10 Review: HK-21 Pocket 27 Index 3/89

back card each month and award the lucky winner a Packet TNC 28 Ad Index

free one-year subscription (or extension) to 73 . I I Home-brew: Breadboard a 29 leiters

To save on postage, why not fill out the Product VCXO 30 73 1mernational

Report card and the Feedback card and put them in 12 Home-brew: Feed-Point 31 OX

an envelope? Toss in a damning or praising letter to Protection 32 Homing In

the editor while you 're at it. You can also enter your 13 Review: Ff-790RII 33 Special Events
14 Mncmonic Morse 34 Propagation

a SL in our a..s..L....Qf.. contest. All for the low, 15 Grid Square Location Aid 35 Maggiore HPC-201
low price of 25 centsl

Manufacturers of Quality Communications ~q~i~ment

EXPANDABLE REPEATER SYSTEM

-Repeaters
-Llnks
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

Hi Pro 'E'
--.

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

• A NEW CONCEPT IN REP£ATER DESIGN. THE Hi Pro " E"' IS AN EXP!l.NO>\8lE REPEATER WITH THE FOl..LOWING FEATURES A BASIC REPEATER WHICH WOULD IN

CW DE A COMPlETE RECEIVER. TRANSUITTER. COA. FRONT P!l.NEL CONTROLS AND INDlCA~S. lOCAL SPEAKER AND UIC JACK AND CAPA8I...E OF FUTURE

EXP!l.NSlON. All. HOUSEO IN AN EJ(fREUElV RUGGED. ENCl.OSED. 19-1NCH RACK UOUNTABLE CABl NET.

• THIS SVSTEM CAN BE EllJ'l'NDED AT T1ME OF PURCHASE OR CAN BE AN AFTEA--PUACHASE ADO ON Tl1E ADD ONS ARE-HIGHER POWER. 1101220 'lIN::. POWER

SUPPlV. IJENTFlER. AUlD l'l'.TCH. OR (;()MP\J'TER CONTJlOU.£RS IN AOOITION 10 Tl1ESE ADO ONS AN ADDnll)NA,L RECEIVER J,H;J TRANStMTTER CAN BE

UOUNT'ED INTERNAlLV FOR USE AS CONTROL UNKS. REMOTE EW>E OR DlJ.'L 8ANO OPEAAllClN. ETC

• AN EXTENSION Pl'NELIS AVAilABlE FOR lOCAl MONI1'ORING OF THE REPeATER AND CONTAINS ALl NECESSARV METERING. STATUS LIGHTS AND INDlCAlOflS ALL

ADD ONS ARE AVAIlABLE FROM THE CQUPANV AND ARE COMPLETE INCW DING INSTRUCTIONS

600 Westtown Rd,
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051 =-Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Number ~ on your FHdbKk card

Control Head for the TS-440S
Convenient mobile HF operation.

by Wesley E. Rader WB0UVN

•

D o you have a Kenwood TS -440S
with the V5-1 voice synthesizer, or

are think ing of buying one? Do you have
an interest in mob ile HF? If you answered
"Ycs v'to both qu estions . th is a rticle is
for you ! It shows how to build a very
small control head for the front seat of your
car (Photo A) which allows you to remote
your TS-440S . such as to your trunk !

Materials

A shielded 12-conductor cable gives you
access (0 controls and information on the
TS-440S. The control box is altA. ~ x 2I"~ x
3 1.4 ~ plastic box from Rad io Shack . II con
rains controls for on-off/volume. frequency
up-down control. PTf. and voice synthe
sized frequency announcement; and a 2"
speaker . This covers everyth ing you need 10
operate the TS-440S mobile !

..... I»o~
"' ''0( '2 >'01.',,,,,.,,,,, u .., ....

~ ~M.~"~. cqJ
""Of'-,
-CO~T~ClI.. Kl'

!l'>ji; ffi9.L. (S.M'"" ....STIC BO'I

.ClI.."~ 2 s.u.[·..~
1·1'
'2· COOoOuC; TOOI
C. ...E

H M' OO &MO

I.IV·
~u.&; ~~._- -----;-

.-1iS.U}E~ wot"'DC ~" .2 WOl,T""-J&(." " e Pw/; ' 1t(1 "'lOG ' ~~
l l·P"" ~..

Photo A. A control head f (Jr thr fnmt seat of your
car to access your Kenwood 7:S-440S in the trunk .

Photo 8 . The control bcukahle assembly.

Const ruction

T here is only one mod needed on the rig ,
besides insta lling the VS-I voice synthesize r.
Th is mod allows you to act ivate the voice
synthesized frequency read-oct from the con
trol box . You first must open up the 440S and
find " J54" on the control panel circuit board
(X53- 1450-OO IB/21). You will see that a pair
of wires go from pins 3 and 4 of " J54 " 10 the
voice synthesized frequency read-out con
t rol. Attach two new wires to pins 3 and 4 and
run these to the »cc-s RCA jack on the back
pane l of the rig. This allows an external RCA
plug to control the voice module . This is then

taken through the cable to the control head .
Do not ground the outer pan of this plug .

After obtain ing the cable and parts, solder
the plugs: (I) a 12 volt, 2-prong plug ; (2) the
B-pin microphone jack ; (3) the voice , RCA
male jack; and (4) the III W speaker jack , to the
end of the cable that will be in the trun k of the
ca r with the TS-440S (Photo B).

There are many other possible combina
tions o f plugs and switches. Be creative!

Cab le Line Routjngs

The ON-OFF switch on the volume pot tu rns
on a 12 volt relay that supplies 12 volts at 20
amps to the TS-440S . Fuses also protect the
rig . (See Figure I .)

The voice button (RCA jack to ACC-3 cir
cuit board on the rig) activates the frequency
read-out.

The up-down microphone jack is an 8-pin
jack . (See Figure 2.)

The speake r pan is a 'Ii: W jack.
At the other end of the cable , attach the

plastic box and solder in the OFF-o~ pan of
volume pot , the voice but ton, and the up
down and PIT B-pin microphone speaker and
volume pot.

Thearrangement ofthc controls is up to you .

O peratlen

How simple can it be? Use the up-down
microphone buttons to choose the frequency
o f the band you preset, or select one of the
100 memory frequencie s and modes, or even
split frequencies, such as for 10 mete r FM
repeater work , de pendi ng o n what you r mo
bile antenna will handle . One touch on the
voice button verifies in-band frequency. Push
the PIT switch to talk . Simple! Happy HF
mobiling!1iII

Figure I . Wiring for {he control mIX and TS·440S
m(Jhile instaltatinn. A 12 wAr rela)' sapptirs 12
volts. 20 amps to the 7:S-440S. Fuses prott"c" the
»s.

MIC jac;k

M'C connoc '.,. IF,on' - <ow'

Figurr 2. Mike pin configuratonfor the 7:S-440S.
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Parts List
D..c , lptlon
6 10$-looIshielded 12 conduc101' ClIbIe w"h one
nl-.nal $IIOIkled "'" 10< mierQP'lQlMl
(. poes'ble. su...,... Yodeo QDIII

"""""-I .. ' • 2\0 ' • 3'" • pIut;c boo
&--pon mierophone)lld< (lemMl
""u'li.lure volu.... eontrol with Off<lN 5lI'Ilch
2 ' $pIIllke ,
voce button, mom<llll .lY on-puSh

Rli End
.... "".... speaIc., ;.ck
&--pon microp/lonl JKl< CroWl
RCA .... JKl<
12 voII. Z"9"O"ll plugI; l lnllle. I ......
12 vol! relay end lOt'"
3 arrop Iuse end hCIlder
40 emp fuse JInd IIold&rsufI~1 *'re!rom , 2 YCIIllOUt<:e

10 "''Y JInd "'-.

RS UQ.230

RS274-287



Number 5 on yourF~ke.n::I

Switching for Older RF Amps
Connectyour old amp to your new HF rig.

by Bill Clarke WA 4BLC

275-213 relay
275-662 switch
272-332 red lamps
272·337 green lamps
27~59 6 position terminal strip
270-250 plastic case
273-1652 12 VDC adapter

(optional)

less than twenty dollars in a single evening. If
you have some of the items in your j unk box.
the project will be even cheaper. If you have
12 volt s DC ava ilable, you will not need the
12 volt DC adapter. Th is would save you
$10.95 ,

I 5

2 " red

rd~~ /
J 1 , I
, , , Il •

~ "" ' . l· h I ,gn'CO " ,

I 2 J , s "
. ....nlln.t l

, tr'l'

I 2 .l , , b

'" XCVH • 12 \UC + '0 A\.1I'

Price

$3.99
$3.19
$1.69
$ 1.69
$ 1.59
$4.99

$10.95

should hear an audible cl ick as the re lay eros
es , and the red light should come on . If not .
recheck your wi ring .

Using a YOM , or continuity checker,
check te rminal s 5 and 6 fo r open circuit when
only the green light is on; check them for
closed circuit wh en the red light is also o n. If
not , recheck your wiri ng .

PARTS LIST

Usin~ (he Inter face

Turn your inte rface box . t ransceiver, and
amplifier off before proceeding .

Connect a pair of wires from terminals I
and 2 to the contro l outputs o f your t ran sceiv
e r, Refer to your operator' s manual for infor
mat ion specific to your r ig . The connections
will be NO (normally open) and closed when
the PTT line or VOX is activa ted . Terminal 2
of the interface ' s terminal str ip is the circui t
ground. if you r transceiver UM:S a grounded!
shielded type of plu g . In most cases polarity
is not a considerat ion.

Connect a pair of wires from termi nals 5
and 6 to the keying inputs (relay control) of
you r ampl ifie r. Polarity is not a consider
ation.

Turn your transceiver and amplifie r on.
After the equ ipment has warmed to operating
temperature . key the transmitter, The ampli
fier should no( key and no lights should be lit
on the interface .

Turn the interface on and the green lamp
will light, indicating power on. Press the
transceiver ' s PTT (transmit) switch and the
red lamp will light, indicat ing rel ay closure .
At the same time the amplifier will key .

Follow you r amplifier's tuning instruct ions
before keying it for more tha n a couple of
seconds at a time .

When you don't wish to usc your amplifier ,
turn the interface off.

Be Cons idera te

For the sake of the rest of us using the ham
bands-please, only usc your amplifie r when
necessary to maintain comm unications .
When you need the ext ra few dB , though, rest
assured you can safe ly drive your older amp
with you newer r ig~ 1IJ

PartPartl

Const r uct ion I)dails

Opcn and disassemble the interface unit's
plast ic case . Mark the positions for the pilot
lamps (2) and the switch (I) on the face plate .
The lamps should be I " horizontally from
each side, and centered vertically. The switch
is cente red in both directions . Drill I!:" holes
for the lamps and a l,4 ~ ho le for the switch.

Insta ll the lamps and the switch, being
ca reful 001 to mar the case front. Hold the
terminal st rip in the cente r o f the rear panel
and mark the positions o f the mounting holes.
Us ing a drill of the same diameter as the
str ip's holes , drill holes into the panel to
match those on the str ip. Mount the stri p with
sui table nuts and bo lts . An ahe rnate met hod
of attachment is 10 use epoxy glue or hot glue .

Drill a III ~ hol e immed ia te ly above the
terminal st r ip.

Mount the rel ay on the inside of the rear
panel with epo xy glue or ho( glue.

Wire the unit as indicated in the sche mat ic
o r pictorial diagrams . Pass the wires from the
lamps, switch, and relay through the rear
panel ( lh " ho le) to the terminal str ip and
attach them to the upper screws of each tcrrnt
na t. You will use the lower screws for power
and radio or ampli fie r connect ions.

Testi ng Instrucnons

Hook up 12 volts DC to terminals 3 and
4 . Terminal 3 is nega
live and terminal 4 is
positive .

Push the switch to
the right. The green
light shou ld come o n,
ind icating the un it
ha s power . If not ,
recheck your wiring .

Short te rm inals I
and 2 together . You

Why the l"ecd?

At most hamfcsts. and in the ham classified
ads, you will find older linear ampl ifiers at
bargain prices . Such examples are Hall i
c rafters, Bandit , SBE, Swan . and National.
Many use the popu lar 3-SOOtube(s). but most
a rc not directly compatible with modern
tra nsceivers. These older amplifiers ha ve
keying ctrcuus using volt ages much higher
than the allowable low-current 12-volt DC
relays found in today's solid state t ransceiv
ers . If you attempt to di rectly key an older
amplifier with a new transce iver, you most
likely will damage that internal relay (me
chanica l o r solid stale) . Repair will cost at
least fi fty dolla rs .

Building a n Exter nal Relay

Here 's how to build a small exte rnal relay
interface box that will connec t any solid state
HF transceiver to an old amplifier. The inter
face box is built of pans from Radio Shack .
Pan numbers are given in the Pans List.

The unit 001 o nly controls the keying of the
amplifier, bu t includes sta tus lights and a
bypass switch as well . You can build it for

S evera l months ago I wrote an article that
gave instructions for building a relay

switching adapte r inside the Heathkit 58-200
linear am plifier so that it could be used with
modern solid state t ran sceivers . (Sec " Mod
erniz ing the 5 8-200:' in the August issue
o f 73 .)

Since then , many readers have asked me if
it is possible to adapt that sche me to older
amplifiers . The answer is yes, and the in
srucuons follow,

Figure 1. Pictoriaf diagram of the interlace unit.
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73 Review by A. Leiglt Howkes VEIGA

Number 15 on ,our FlHdbloc:k card

•

The ISOTRON 80
so-Meter antenna for cliff-dwellers.

Bilal Company
137 Manchester Dr.

Florissant CO 80816
Price Class: $66

M any radio amateurs live in areas where
there is often a lack of space for tradi

tional antenna designs. or where antennas
are forbidden by restrictive covenants. With
typical ingenuity and inventiveness, many
hams have home-brewed clever antenna sys
tems to accommodate these circumstances.
However, lor those not wishing, or not having
the resources, to home-brew a restricted
space antenna, there is now a commercia l
offering from t he Bila l Company-the
ISOTRON.

Unique HF Antenna

Aesembling a slightly oversized bird feeder.
the ISOTRON 80 is one 01 the most unique HF
antennas I've encountered in nearly a quarter
century of hamming. Manufactured 01 tem
pered aluminum, PVC, and cast acrylic, the
ISOTRON unit's basic form consists of a fash
ioned aluminum top and bottom plate, with a
coit assembly of approximately 4 .5 inches in
diameter mounted between them . Included
are supporting insulators, mounting brackets,
and tuning bars which adjust the antenna to
resonance in the required portion of the band .

The ISOTRON stands just 35 inches high
with a deplh of 1S feet (including mounting
brackets) and a width of23 inches. It is rated at
2 kW PEP, produces an omnidirectional pat
tern , and is coaxially fed through the familiar
S0-239 connector. Specified bandwidth is
110 kHz user-adjustable to any portion of the
sons meter band.

Assembly

Shipped in kit form, the tSOTRON comes
with a full set of assembly and tuning instruc
tions. The step-by-step instructions and sever
al pages of pictorial drawings serve well to
answer questions about parts identification
and how the pieces fit together. Including time
to check each part and read each step twice, I
assembled the unit in less than thirty minutes.
A word of caution: the aluminum top and bot
tom plates as well as the capaci ty hats have
very sharp edges and corners. Depending
upon the antenna's final location, it may be
prudent to smooth off these edges and round
off the corners of the capacity hats.

Tuning

A comprehensive set of tuning instructions
accompanies the antenna. Th is is necessa ry
becau se, as wit h any shortened or restricted
space antenna, tuning tends to be very sharp.
Any change in the antenna's environment can
have a pronounced effect on tuning. A list o f
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The lsotron 80 antenna. Ideal for restricted
space installation.

approximate settings is given for operation in
various portions of the band .

You need only an SWR bridge to tune the
antenna. The instructions tho roughly de
scribe a method of determining the antenna
resonant point by using nothing other than
" hand capacity" and the station receiver. You
tune it by adjusting the tuning bars attached to
either side of the top plate. These bars look
like two small arms. Add or delete these bars,
and the capacity hats that attach to them,
according to the part of the band in which you
wish to operate. Rotale the arms from the
vertical to the horizontal position to oblain
minimum SWR.

Field Te st

I conducted tests with the antenna outdoors
in a typical city lot. I mounted the ISOTRaN"on
a pole ten feet above ground and used a half
wave inverted vee for comparison measure
ments. In this configuration, tuning varied
somewhat from the approximate measure
ments given. Bandwidth in which the SWR did
nol exceed 2:1 was measured at oose to 90
kHz. This compares well to the 110kHz speci
fication, which notes that environmental ef
fects are to be expected. Height above ground
and surrounding objects have a very pro
no unced influence on this antenna. At the test
height, this also included rain. Duri ng a mod
erately heavy rainstorm , the ISOTRON, which
had previously been operating with an SWR of
under 1.5:1, became completely unusable ,

with the SWR rising to beyond 3:1 . A check
showed that Ihe antenna coil assembly drain
was clear. The problem was thus attributed to
ground conductivity changes exaggerated by
Ihe low antenna height.

In operation the ISOTRON 80 pencrmeo
beyond expectations. Received signal levels
were generally about two "S Units" below the
inverted vee. This had the pleasant effect of
loweri ng several sources of local noise, there
by making it easier to copy the desired sig
nals. I received transmit signal reports from a
number of stations across the A tlan tic
Provinces . All indications are that the
ISaTRON was performing similar to what
might be expected from a mobile station.

Comments/Observations

When it comes to operating from a restrict
ed space, no two locat ions are the same and
they are not likely to produce the exact same
conditions. The ISOTRa N's size tends itself
well to chimney, fence post, balcony, stair
well , closet, spare room , and attic , etc.,
mounting configurations. Each location, be it
indoors or outdoors, will present its own
unique conditions. Interaction with the sur
rounding environment can produce both posi
tive and negalive effects. Expect tuning and
performance 10 vary.

Narrow bandwidth, reduced radiation effi
ciency, and sharp tuning are traceotts you can
expect from a restricted space antenna, com
pared to a half-wave dipole. tn return, the
ISa TRON allows operation on a band that
might otherwise be unavailable to the opera
lor . Yes, thi s is a compromise. But, for many of
us with few alternatives, it's quite acceptable .

The ISQTRON 80 is not a replacement for
your full-sized 80 meter antenna, nor is it
meant to be . (Unless of course, your full sized
antenna has temporarily yielded to the ele
ments. At times like this an lS0TRON in the
attic could be a nice backup.) When and
where space constraints prec lude the use of
Iraditional antennas, the ISOTRON 80 de
serves conside ration. If mounted curccore. its
unique design and appearance is sure to at
tract the attention of both family and neigh
bors. Comments have ranged from curiosity to
affection. lis small size and appearance seem
to make it at least acceptable 10 those who do
not usually take delight in the beautiesol tradi
tional amateur radio antennas.

My special thanks to Carl VE1BOO, who
graciously assisted with th is review, and to his
XY L, who gave the ISOTRO N the "XYL
Stamp of Approva1.' '&I
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USED EQUIPMENT
AI equopmenl , used. dean. ..... 90 day .......... and 30
day If'" So. rnontt>& '" lfadP ~1rlSl new equrpmllf'll Sale
pro;e 'elunded ~ not sabshed

Calt lor lales! used gea'
(BOO) 2313057

[DJffirn~~(]J[(]
Electronics Supply
3621 FANNIN a
HOUSTON, TEXAS nOO4 ~

Don'sComer:
Ha.e VOUlroed ll>enew ··Delta Loop'~?

I have and ~ ""'JI"ks Qleal'
Contact Della loop......-...a

P O 80>08063
New FIiIrt>IlIll_CT 06812

See 00 June -88 Revoew

GNU esco
I E SyslernSZrn Amp30-160 waIlSGaAsIeI S22900
POLICIES
M..1I'T"JUrrl order $10 00 MaslIIrcard. VISA. or COO AIpr-.:es
FOS HouSIon. e. cepI as rded PtIOO5SIJbred10cI\ar>ge W!lho<Jl
IlOIoCe ItemssutJr9Cllopr.,..sale Call anyl",,", 1od>8cl< tr>e sla1""
01 'fO'JI order I".as 'esodents lKld """'" la. AI ~emll" lac:
lOfy w""' anly plus Madison ....nanly
8Ir1I8nd Selden prodIuctslrl l'lod!. c...~.

New Kenwood TM 721"". mobile
lCOM 28H1TTM

CALL fOR ORDERS
1 (800) 231-3057
1-713-520-7300 OR 1·713·52Q..0550
TeXAS ORDERS CALL COLLECT
FAX 1·713·TI1·nS9
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED
New lcom 1C 78 1 T'8II3eI ..a<*!d
Ken-ood TH21 $A. IH25AT T._ .. 'fOUl oIcl HT
NewKen-ood TM-621A 1••I22OMHI FM Call

CIRCU: 158 ON READER SERVICE CARO

! SEND TODAY!

G<t'lfIp '................ _r.... 0..11 1_1' _ St_C/I:I<io
~t"''' ' MIl iii ,~""'" IOftn Reujl VIlwS1fllS

. j ltJur SPECIAL
••~~ FREE BONUS
.• . Order TD(}\YI

AVAILULl OPTlOflS:
• StainIm Desl< SUIld (DSl<22} 0 $9,95 • RectIar\lNble ~.c.l
llalIery Pad< (8P3)@ $795 • .ll) ft blensioo CortrIIl Cable (EC4O')
@ 1~ 95 (f\eQoifI52) · N:.~ .AdapW(P$12) " $995 ' f'em
IdIl 5395 b" Shpcing &~ d IW2 for eactI opoon IdIl $1 ,00

lMDIT CARD ORDERS ONLY
CAU TOLl ·FREE 1~·7388 TODAYI
(Ilw Selw:e c. 21.l<03-tm ~=
(WI 11ft PSTl c.. Res Illd AIIIIIA , ...

Al#!IwEATHER STAR
llM5 w~ (I s..e l1Xl, UJ5 "'v*'5,CA!llJ);( lJSol, \OeIl A8l

ALSO AVAILABLE AT HENRY RADIO
& ALL HAM RADIO OUTLETS!

MS· l 03

~L FIRST CLASS,
PAY COACH.

SG-789 MS-101
Now. fulileature9.1 0, and 12 Band World Receivers ina convenient shirt pocket size.
Priced right lor your budget including FREE Stereo Headphones. 1year Umited Warranty
on parts and labor. For a FREEfull color catalog and a listing ofdealers near you, write 10
Sangean Amara, Dept. 73M·'

SANGEAN
A World of Listening'"

9060 Telstar Ave., Suite, 1202 8 Monte, CA91731Te~: (B18) 288·1661 FAX (818j288.fl231

J~.,
Protect Your Antenna & Home!
A..... II IMIY ltIlic*..NooI jOII Ql Sl3l IlIlJrty WInd Gus! _WInd
0nQ00n -"'lM.Jln nu'Il' Gel'1W_~"'"
'It*lI!. ilI 'Oi!idlllll' ..~ II'ic:e
n. New AlrodI~ sc. til' DQCirIII''''QIMIl:):.~.
PKIeCI....~ _1OadeCI WIIIIlrans Groes jOII aco.r-.
...diIlI "'1lI1l '!'OW nck-. .lI hlllUdl alllrIgiel ooe-l
...... hlilesl CMOS II'ICfI)odIp Itid• .....",
'Ibu Gel AI These Ell(lIrlg FUNCTIOIIS , fEATURES WlIh Ole TW2

"AMD'l'. COMPM:T SIZE: 2'1>" ~ 2""·" 1'1> '
LARGE , EASY TD READ LCD READOUT GM!s jOO Wnd Speed •
Records~ WInd GusIs • WInd Onaion • WInd ClliI FacIO! •
0uI$dI PreserW: lenl8il1n (RemoIe _ ilIcUlIld) 'Aea!nis
~ ..,ipt!l RIads., faI..., .... lAbI4. MilesIHcu. G'
Kt.I/I; • PYogl Stin! •~ 01' DC (8nnes MOl
~ or 1(.." ClI::*JflIl~
.... TWZ mrtII COIIES COlIlI'UTl W!Tll • TW2 ......
c.ewrca- •Aie.o'. , WInd "'II'IIIIIIJ llqI~ 1JII__ '*'*'....$WlIISS bNmgs" ShllIoI }USallWIII he
_ • «l Fel! de--1AlkI .... cu....... . (UscIe
~_Sensa ' &Mo:utng~.

~ Ai>d". MAlII '~ AMERICA' rou.<I SAI,Sf AC flO'llWAR•• fUD'== Of ..rum", to ~. .. to' . compltlt ,,'<J(I(1'
1lURlll.II . __UR..If ., IHI.'..!

~'&.'$~'I1dHfl WEATHER STAR
,, ~ A Power-Packed Micro Uj O IG I TA R ·

co~~\t S .-: 0"'" q~ Weather Computer for Your tation ...
~1c...n~ Reads Wmd Speed (MPH/KPHj. HI Gusts· Wmd DlfectlC'n

r.)~ Tempera/ure (Present-HI-Low), Wllld Chili· Scans All!,.
~.
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-._. "". R_~._

_o'iJr'o _

HIGH PERFORMANCE
PRESELECTOR·PREAMP

CiLB ElECTRONICSJNC.
151 Commerce Pkwy., Bullalo, NY 14224

716-675-8740 9 to 4

Typical rejection.'
±600 Khz@144 Mhz: -28<18
± 1.6 Mhz@220 Mhz; - '1Od8
± 5 Mhz@450M hz : - 5Od8

The solution tomost interference. interrnod . and desense
problems in AMATEUR and COMMERCIAL systems.

• '10 10 1{)00 Mhz - tuned 10 your lrequency
• 5 large helical resonators
• Low nose - HIgh overload resistance
• 8 dB gam · ultimate relecllon> 80 dB
• 10 10 15 VOllS DC operation
.. Size - 1,6 x 2.6 x 4 . 75 ~ exc.connectors
.. FANTASTIC REJECTION!

Prce . CAl l bipolar w/ACA jacks
Connector options: BCN S5, UHF $6.

N $10
SUPER HOT! GaAs Fer option $20

• FOf lranStelvels and repeaters . AMA TEUR and COMMERCIAL
• AUlomat'c operalKlf\ • ,)(1lustab~ speed and ampl'lu\le
• Small sire ' easv 'nstallilhoo • 110 15 v<llls OC
• 8 seleclable, reprogrammable messaqes . each up 10 2 rmn. long
• Wired. tested, and programmed with VOOr messaQe(s)

Model 10-1 • $54.95 Model 10-2 wf2 to 10 minute limer • $79.95
Wa oft... comple1" Ii 0 1".n.mlll.. and '''''''i......' t1 p•
• "" . yntt>esiz....s lew ,. .., and <:omrne.-Ci. 1..se.

Requesl "'" ,,.. ca,.1Og IItlls l HClI,d lIrId VISA _

,
•

" ·Nn. O/f,OEIlING /'lnJI<! <MId,'
I . ",,, _ _

" ". )I',C _ ,.-n __ ..

..... I I t ...-_ ... .._--~' __..__.".._._._ _.. _-
_ _ _ ou.·.._ ....... ..[; ----

~ T APE SAVER
~ U A.\',\· c lI IICCOIlD/,",G 1,, -rCIl F.cr;
" h •• "" TI · ,.~, ..- _ ...=:.- ._ _ ..
: ;.." "".'" , -_ ..,', _ --, ~.", " ...."
: ',. _ lo~• .- , . ...... on ~,•• • • •",",• •
,.__ P_ b' 1l l' ''C II'VDC '1
,, " " "" " CO R .....
, ...., ' n· ' ..

-=_.......- .

S AflSFA(:flO.\' W A II A.H·llO·
__ 1_-·-1- ....._--,,-, ..

.. - __....-1

'01" .. , ' JO!t [ PIIO IIl'('T ~r Ui ""DE~

_.

HEAR MORE OX
APARTMENT ANTENNAS

1/01.'," .'f-rH sccrtov C(.'I'S·
rio< VAIt;;,·H' ''''' 1.0( Od<:ol"<>< _,,_, d ..~".. aood
_., ....._ .",h ,_ """"'01 _._.__ ..., f" . II>< _."'.

' I 'H II \ '''' '' · 'TE r« r< A $ 1 ~9,9~

1'0' , hm,,," '-' . od ",.no.. , ,,,,.~, ;"'n (00' ' Of ,,,",m;,,;••)
"«,. , _H• • " , ....,~.. ' _,,~, Po .,. ,, 'VA"
I"" _. -... •..- •• ~, ) _., " " . II' u'"_ .-... .~C __ _,_",__.,...

-.. u .._ ..... ......
.... 'IGH"L 'HTP'''''' ....-..... ,.. _........
..- "_RO. __ ..
, ... .. · ....H• • " . , ...... ._ '" T._, w

• • ,.,. , ... ... , IDUL OO R
e" ... ,_ ..,

' "·H' Sl'.'~
r 2..." 1:0 Of VH t AJ tff s.:.n...".... ' _ "'- ...
" . ... .... , B~C. ~u ....
T' . _ _ .. . r

SIGNA L INT ENSIFIERS r MlJ ~ l l r l [ RU "El \ 'U A DA' T Ul
II.£C£/I'E. /l f' /l E. ..,pL/nE/t;s ic-. ..... _ __

"-_ .... . .... . . .."....~......,......,... ,__ ,, _ 00 _ ..
_ . .._ N UY_~ _ _ , _............ _ _ mY.\c _ ("'" ,
~ f '." .IUOC·.. . . u...._ · ... . , N. _ ._. ~

~';<'=' I" . l 'lTl'll""E .toBln SPEAk E.
I ,_... ...... .. _.... .lIOO"TS WITH SI/CTIO'</ Ct',S'._-- - ..".Y4C,"'DC _....., roo----

Ii!
ElECTRON PROCESSING. INC
e.c, aox 7(1'

•
M[OtO~ O. ." Inn

l~I" '''_'7911
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Number 7 on you . FHdbKk c.rd

Link Controller for the
S-COM 5K Repeater

Controller
Repeater linking-cheaply!

by Allan Overcast KF7FW

CO NT AO L Af C flVfll

T O P PII IOII IT Y

__ .. .... N II(CUYfll

LIN K 1

CA IIII II' LO '/lfI lt Pll tOlllty

PII IOIIIT Y O YI II L INK ,. ~

[

L IIU '" IIf CI I Yfll

PII IOII ITY OY fll

~ Lt N ~ " 1 II fCI IYIII

Construcuo n orthe Link Conlroller

Keepi ng 10 the low current needs of most
repealer systems , the link controller i~ de
signed completely around C MOS devices.
Along with the need for low current was the
need for user-friendliness. You can observe
all funct ions of me link controller by adding
an optional plug-in LED display board which
commu nicates all major functions.

all of these features available for such a small
pncc. any repeater organization can afford 10

upgrade their repeater 10 a fully automat ic
microprocessor-based system.

II-

will execute a sequence o f co mma nds. Once
yo u ha ve p r o g rammed th e se s im ple
keystrokes to execute the sequence, you no
longer have 10 remembe r the lon ger se
quence. This feat ure also allows you . the
control operator. to keep sec ret sensitive
commands . O nly ),ou know the macros
you' v-e created and what they will do . Wi th

Fig..r~ 2. R«~i l'~r COR circu h,

."
1 0 ' • ,

• <, • C OiJI OU T
CO. ,. 2 74 /

"'l.. V.
•."

10'
2 ,

• • CO R OUT
CO. IN " ,•

s: "'" •
••

W ould you like ro have a repeater of
your own, but you can 't afford the

luxuries of remote programming , selected
access. and linking? A new repeater con
troller has hit the market that sk jllfully fulfills
two of the th ree requirements: remote pro
gramming and selected access . The third lux
ury . repeater linking. only comes with high 
priced repeater controllers , right? wrong!
The S-COM 5K repeater controller, priced at
SlIN . is the pe rfect piece o f equipment to
upgrade you r repeater-s controller. With t hi ~

low-cost linl.. controller project . you can ex .
pa nd your system into a two-link priortt izcd
controller.

The Hear t of the SJ~lcm

The inexpensive S-COM 5K repeater co n
tro ller is the heart of the system. With it, you
ca n program all function s of the repea ter re
morcly. using ei ther the co ntrol rece iver or
the main repealer receiver as the conununicu
tion~ medium. Included in its operations arc
three logical inputs. three tog tcat outpu ts.
priority control receiver pons. and a PL tone
input. You can create macros. which are
"small programs. " Macros allow you to
simplify operatio n; a couple of l..:cystrokes

PholO A. 111(' '51; Un! GlIluo//a.
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Photo B The Main Controller Board and tht opuonat lED display panel.
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RECEIVING
CONVERTERS

COR·3 REPEATER CONTROL·
LER kit, Features adjustable tail
& time-out timers. solid-state
relay, courtesy beep, and local
speaker amplifier $49

CWID kit. Diode programmed,
adjustable tone, speed, and timet",
10 go with COR-3 $59

NEW COR-4 kit. Complete COfl
and CWtO aI on one ecee tor
easy constnJction. CMOS logic
tor low power 00I"lSlJI1'Il).
Many new featu"es. EPROM pro
grammed; $p6Cify calletters..S99

NEW TD-3 SUBAUOIBU TONE
DECODER/ ENCODER kit....$24

TD-2 DTMF DECODER/CON
TROLLER kit. Fuji 16 digits, with
ton-can restnctor, programmable.
Can turn 5 functions On(OIl. Great
for selective calling. too $79

AP·3 AUTOPATCH kil. Use with
above tor repeater autopatch.
Reverse patch and phone Iin&
remote control are std $79

AP-:Z SIMPLEX AUTOPATCH
Tmog Board kit..Use with abcM:I
tor~x operatJOn $39

M().202 FSK OATA MODULA
TOR kll.. RLO"l up 10 1200 baud
digllal Signals thrOugh any fm
transmitter with lui handshakes.
Radio link computers. telemetry
gear. etc $39

DE-20:Z FSK DEMODULATOR
kit. For receive end 01link. ....$39

9600 BAUD DIGITAL RF LINKS.
tow-cost packet networking
system, consisting 01 new Mo-96
Modem and special versiOns of
our 220 or 450 mHz FM 'rraos
mitters and Receivers. Interface
directty with most TNC's. Fast,
diode·switched PAs outpullS or
&JoN. Call tor infO on the right
system tor )'OU' applicatiOn!

• $pecdy /lIIing oangedeued. 142- 150. ISO
' 62. 162·174. 21;).233, 4 1().4Sol'. or 454-4 75

LNG .(*) 1. c
GaAs FET J, ~ .
PREAMP ~!

~. .j'f'!
ONLV $59!

Wlrldltlstld

HELICAL RESONATOR
PREAMPS

' Speclfy run"" nm.e rJeslferJ 120·1 75.
200·240. or 4OQ-SOOMMl

LNW·(*)
MINIATURE

GaAs FEY
PREAMP

ONLV$24'olt.
$39 w""," ,..

FEATURES:
' Very LowNoI,,; ~ , 7dB VHF.~.8dB UHF

'MiCh lOIiII: 13-2"'B.dependlOg Ofl frequency

' WIde Dynamic RanC' ; tortslSt overk:lad

. StabIe; new-type lluaI·gateGa4s FH

" St>eofy tInrl6 r".~_~ 26·30. 46 -56.
13'·150. 150-1 72 . 210-230 . 400-4 70 . or
800-960MM1.

Low-norse preamps With helical resonators

f$luci imermocl A ere..-o.nd oterteerce ,n
cntcer arcrcetoos
MOO£LHRAi"J, $49 ~I'lf. $84 uhf.

LNS·(*)
IN·LlNE
PREAMP

ONLV $79/01t.
$99 Wlred!tntld

GaAs FETPreamp
smolar to LNG. elcept deslgned for low eo5t
&~ ti.zt Only 518· w . l ·518"L.lI4"H.
Easoty ITlOU1ts n many reces.
" So«rfy 1""""6 r".e_~ 25·35.35-55.
55-90. 90-120. 120- 150. 150-200. 200-270.
or 4OQ-SOO MMl

GaAs FET Preamp wrth teewes sundar to LNG
seees. except aut-.tleall) ,wltehel 0IIt of
11M durinC transmit. use...th base or rnotltle
transcen-er5 uoto 25W.

FCC TYPE·ACCEPTED TRANSMITTERS .. RECEIVERS AVAILABLE
FOR HIGH_BAND AND UHF. CALL FOR DETAILS.

'FM EXCITERS:
KIts $99. Wit s179, 2W
cootmoous dety. TCXO&
xla' oven options eveneeie.
°lAS1 for 11M, 6M , 2M,
151·174,221 MHz.
oU,451 for uhf.
FCC type accepted for commercial bands.
- centor latest information on 900 MHz transmitters.
'VHF & UHF AMPLIFIERS. For FM. SSB. ATV. Output from 10
to 50 Watts. Several models, kits starting at $79,

FEATURES:
• SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAOof 0 12uV (vhf), 0.15uV (220). UHFmodel
0.25uV std. 0.1uV with optional helical resonator preamp.
-SELECTIVITY THAT CAN'T BE BEATI Both aecre xtat filter &
ceramic ulter for> 1.ldB at only ± 12kHz. Helical resonator front
end to combat ceseose & mterrnoc.
-CLEAN, STABLE TRANSMITTER. up to law output standard; 50W
wIth accessory power emphtrer.
-FCC TYPE ACCEPTED lor commerce! hIgh band and uhf.
·Court••y beep, neld-programmable CWID, flutter-proof squelch,
automatic frequency control to compensate for ott.frequency trans
mitters (all standard features) .
oFull ,ange of options available, such as eutopatch. phone tine or
radio remote control, sub-audible tones, duptexers.

KIT.ONLV$675
WIREO $975
VHFOR UHF

'R144fR221 FM RECEIVERS for 2M ,
150·174. or 220 MHz. GaAa FET
front end. 0 .121.1V senSItiVity'
Both crysta l & cerarmc
utters plus helica l resonator
front end fOr excectcoer
selecuvrty; > 100dB at :t 12kHz
(best avauable anywhere)'
Pfutter-proct squelch. AFC tracks
drifting transmitters.
Kit s149. wit $229.
'R451 UHF FM RCVR. Similar to above. Tuned tine front end,
0.25uV sens. (0.1uV with optional hel. res, preamp). Kit $149.
wit $229.
'R9.1 FM RCVR FOR 911 MHZ. rncie-cooverson. GaAs FET front
eoc.e.zuv sens. Kit $169. wit $259.
oR76 ECONOMY VHF FM RCVR for 10M. 6M. 2M. 220. Without hel
res ce arc . Kitsonty$129.
oW• • ther Ntelltt. & AM AIrcraft receivers allo Bvall.
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when the repealer is active and when it is
inactive. The controller's COR voltage
needs to be greater than 3.0 volts for the
contro ller to recognize it.

You can construct a simple. effect ive COR
circuit from a single op amp and a variable
resistor (sec Fig ure 2). By adjusting the vari
able res istor 10 a point different from you r
n..eceiver' s carrier noise source (a voltage thai
changes when your receiver becomes active) .
the op-amp will change its output from low 10
high . indicating an active receiver is present.
The link controlle r's COR input is at 2 .2k
ohm impedance. Once the signals arc in the
controller, they are buffered before any pro
cessing occurs. The main receiver' s COR
signal is passed d irectly to the links ORing
section. At this point , all CO R signals are
passed to the main con troller.

The greatest section that the main receiv
er's COR signal passes through is the time
out reset section . This section will reset the
main controller's time-out timer every time
the main receive r becomes act ive and eve ry
time it becomes inactive . Ie 6, the 74HC 123,
is UM.'d for this purpose.
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hOO"'- Your Priorules

On any repealer system , the control receiv
er must carry the highest priority (see Figure
J). If this is not obse rved , the repeater may
nor be available due to access problems. The
control receiver is not processed on the link
controller ; instead , il is simply passed direct
ly 10 the mainco ntroller. The main receiver is
the next priority . People access it to con trol
the links. so either of the links carry less
priority than the main receiver.

The two controllable links, of cou rse. are
next on the priority list. The links numbers , I
and 2, pertain to the orde r of priority . Jf link 2
is active , and link J suddenly becomes active ,
then link 2 's audio is cut off until link. I
becomes inactive . The same activity pertains
to link I and the main rec eiver : The priori ty
feature allows the repeater owner to assign
the order of important to each item.

Con...tructine the COR CiITuit

On any receiver, the re is a voltage that
changes when the receive r' s squelch opens.
This voltage , referred to as the COR (carrier
operated relay) signal, te lls the linkcontroller

.... , . .,
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to malfunctions and stays kcyed up. First, the
controller would time-out after extended use,
then you would ente r the correct code to shut
the links off. This way, the faulty repeate r
link won ' I t ime-out the main repeater system.
After the problem is fixed , you can then rc
enable the links and conti nue operations. Th is
featu re is especially useful at locations that
are not easily accessible .

Once the links are working, how does the
use r ide ntify which link is .....hich? The S·
COM 5K controller has 3 input lines to the
main co ntrolle r. These lines can be pro
grammed to react to changes in their logical
sta res. Link l 's COR signal is conn ected 10
Input I on the main controlle r, and link 2 's
COR signal is connected 10 Input 2. The main
receiver's COR sig nal is connected to Input
3.

Using the S-CO~15K's macro feature , you
ca n program the controller to change the
courtesy lone to a different to ne when the
links become act ive , Th is is the easiest way 10
sig nal the user of an incoming link message .
There are many possible ways to program
these lines.

•
•

000000
•

•

• • •
•

•

•.......

•

•

Figure 6" . TopJoillayout/or {he main board. .

• •

•

•

••
•

link PIT lines, then the enabled link trans
miller will follow the main receiver 's COR
signal. (Refe r to your S-COM manual for the
output enable commands .)

The link tra nsmitter 's 2N3055, a hefty
NPN curre nt driver transistor, drives the
PTT circuit of the link' s rad io. The link con
trolle r will supply a ground to you r transmit
ter PIT. It was not de signed to handle the
current of the link transmitter. If you need a
high current PIT driver, use an external reo
lay tnat will handle the current. A + 12 volt
line is supplied on the link controller ' s edge
connecto r. Use this line for any low current
+12 needs, i.c .. a + 12 volt PIT relay. If
problems occur on eit her of the incoming
links. you ca n sim ply use the Out 3 line to
d isable the links. shutting down the link sec
tion of the controlle r completely . If you do
this, only the main recei...'e r's COR signal is
active on the link controller.

Controlung t he Links

The link-enable line co ntrols the two links.
Using th is line , you can shut off the links if.
for e xample , the repeater that you are linked

..

..

..

..

l f O . O"" D

11'7' .

"•
•• ••• .. •••

••

I : ..+- . -

Time to T ransmit

The pu rpose of a repealer link is 10 trans
m it. If your links were always enabled , your
repealer would be ly ing up another repealer ,
as well as your repeater, on every transmis
sion. The main contro ller contro ls the section
of the link contro ller that enables the links to
tran sm it. Th ree MOSFET sw itchable lines
come from the S-COM 5K controlle r and are
processed by the link controller before they
can PIT either of the lin k transmitters .

The first two lines, Out I and Ou t 2, arc
inverted by IC 5 and then gated th rou gh IC 3.
The third line, Out 3, determines if the main
receiver 's COR sig nal will reach the link
transmit enable section. If OUI 3 is enabling
the links, and the user has enabled one of the
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Hal f of the o ne-shot mullivib rator is pro
grammed 10 trigger on a low-to-high transi
tion o f the main receiver's COR signal. and
the other half is programmed to trigger the
high-to-low transition. When either of the
one shots is triggered . a 100 ms pulse is
delivered 10 the reset ci rcuit of the link con
troller . Th is reset c ircuit is needed beca use all
of the CO R signals entering the link con
troll er arc ORed together th rough Ie 4 .

In co rrect operation rhe repealer will time
out if one of the links is on for more than the
programmed time-out period. Without the
time-out reset ci rcuit . the main rcccivercould
nOI use the repealer until the links became
inact ive and reset the time-out timer. With
the reSCI circui t on the co ntro ller, eve ry time
the main receiver becomes active, it sets the
time-out t imer to zero . If the repealer is timcd
ou t because one of the links was on too long ,
it is back , rcady for use , the moment the main
receiver becomes active.

The two link COR signals do not reach Ihc
DRing section of the controller before they
are processed for their priority . Once they
pass the link enable section. Ie 2 and Ie 3,
they now head for IC 4 , the CO R D Ring
section . Now their pr iority is to sw itch one of
the l ink 's audio source to the ma in con
troller 's audio sectio n. Audio switching is
accomplished by IC 10, a 4066 which con
rains fou r analog sw itches . This switch makes
or breaks the aud io from both links . Link
pr iority only applies to aud io; it decides
which audio is routed to the main controlle r.
Once audio switching occurs, you can adjust
the audio level before il enters the mixing
stage of the link controller ,

!-'i/>lllre 5. LED hoa rd parts layout,



main transmitter level , marked TX . is on the
main controlle r board . This is the only adj ust
ment used to control the main transmitter
audio level. When you obtain a suitable mike
level fo r the ma in transmitter, you need to
adjust the two link transmiuers . O n both the
links , audio leve ls are located on the link
cont rolle r board . Link ls output level pot is
marked VR 5, and link z's level pot is marked
VR 4 . To adj ust their level s , input the appro
priate code 10 enable the link port ion of the
controller , Out 3. Now input the code to
enable the link t ransmitte rs , Out I and OUI2 .

To keep from ovcrdriving your link trans
mitters ' mike input , bypass the fi rst mike
amplifie r sect ion, and apply the links ' aud io
at thi s point; you' ll get cleaner aud io on your
link transmitter. If access to your mike ampli
fier is difficult, adding in a ser ies re sistor
with the value between SOk and lOOk ohms
will keep the link contro ller from ovcrdriving
your link transmitte r. Use your re fe rence re
ceiver to ca librate both of your link transmit
te rs ' levels , and use the same procedure when
you adjust your link transmitter levels that
you did when you adjusted your main rece iv
er leve l.

Now input the same touch-tone on the main
receiver's frequency . You enable the links so
the main receive r will control the link ' s trans
miners . Now adjust VR 4 and VR 5, the
output level control on the link controller , so
it matches the earlier obse rved level on the
link monitor ing receive r. Once link I is ad
j usted, proceed to link 2. Do the same adjust
me nts for link 2 as you did for link I . Once
you have adjusted the levels , you should 00

longer need 10 do any adjusting on the link
contro lle r board .

Conclus ion

The complete link controller and S-COM
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" . .. remember
that static electricity
kil/s components. "

controller board , fo r a good level .
O nce you have your main receiver adjusted

near the correct point , transmit a touch-tone
through the main receiver, and monitor it on
the refe re nce receiver. Now adj ust the main
receiver's aud io level to match your refer
ence leve l. If the level is too low, go to the
main controller and locate the potlabeled RX
and increase its level. Once the main receive r
sounds good , move on to link I and adj ust
only its input level pot, VR 2. Continue with
the same procedure as link I fo r link 2 adj ust
ing only V R I's level. You may need 10 play
with the receiver levels and the RX level on
the main controlle r 10 obtain a suitable audio
balance .

Once the three rece iver leve ls a re adj usted ,
move on 10 the th ree transmitter levels . The

o

o

o
o

"

"

00 0

"
"

"
I
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the d isplay and presto. your questions arc
answered .

A Lill ie Caution, Plea se

When const ructing and handling the link
cont roller board and components, remember
tha t static elect r icity ki ll" components . Usc
C MOS handling precautions . Always make
sure that any static elect ric ity is d ischarged
from yo ur body be fore touching any compo
nent or the main controller board .

Adj u:'ootin~ the Link Controlle r

Adj ustment is s imple and fast. To sta rt
out. adj ust the three receive r level pots ,
VR I. 2. and 3 to a 12 o 'clock position.
For proper adjusrmcnrs , you' lI need an auxil
ia ry receiver that monitors the repeater's
transm itter. Once the monito ring receiver
is adjusted to an acceptable level , transmit
a known leve l. such as a touch -tone from
your hand-held . fo r a know n level refer
ence . Now open the squelch on the main
repeater receive r, and transmit on the main
repea ter transmitter . Adjust VR 3, the level
pOI , o f the ma in re ce ive r o n th e li nk

r~--' " " "

f---o" "~ "_ --.!..---";;
" !t·x
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Lin5.0 Com roner's Appearance

The cocmencs of the link control ler are no t
complete without the lights. A 12-pin conncc
tor o n the link conrrollcrs board lets you
have c ..rcm al LEOs W that you can see wh at
i ~ happening on the link boa rd .

Pan o f IC 5. the 74 HC240 d river chip,
sinks (supplies a low level) to the LEOs when
the d isplay is ac tive . All of the curre nt-limit
ing res istors fur the LEOs arc mounted on the
link co ntro lle r's board . Just add the LEOs ,

It low power applica tions arc required .
spcclat I mA LEOs are avai lable with only
minor changes to the link co nt ro lle r board .
By changing the current-limit ing resistors
f rom 330 ohm 10 4 .7k ohm . and using special
low power LED~ . you save 126 rnA from the
LED di~play board . The display section will
..ho .... lhe main receive r's COR, both links '
COR".thc ma in controller' .. PTr along with
the two links ' PTr, the two links" PTr en
able , and the link enable".. s ignal. This dis
play feature will come in handy when pro
gra mming the ma in controlle r o r t rack ing
problems in the repeate r syste m . Just look a t

"

"



Transistors
2N3055 2

Resistors
Value Quantity

10k ohm 5
330 ohm 9
10k ohm 9

100k ohm 4
4.7kohm 8

47kohm 2
12k ohm 1

1kohm 5
5.6kohm 3

2.2kohm 3
33k ohm 1

The 'SK Link Controller
Parts List

TO-220 NPN transistor

Description

5 volt regulator

Quad 2 input CMOS logical AND
Quad 2 input CMOS logical OR
Inverting CMOS line driver

Dual CMOS multi-vibrators
8-pin dip-packaged op amp

Quad CMOS analog switch

1/. Wall res.

1/. Walt res.
V. Wall res.

1/. Wall res.
V. Wall res .

V. Wall res.
V. Wall res.

V. Wall res.
V. Wall res.

Style
Variable res.

1/. Wall res.

Q1,Q2

Res. #

VA 1,2,3,4,5

A 1,2,3,4,5,6,7,8.9
A 14,15,16,35,37,39,
40,43,44

A 12,13,41,45

A 23,24,25,26
A 38,39

R34
R11 ,18,19,21 ,22

A 31 ,32,33
A 10,17,20
R3.

Chip#

RG'
IC1 ,2,3
IC4
IC 5
IC8
IC7,8,9

IC 10

Quantity

1

3,,,
3,

780S
74HC08
74HC32

74HC240

74HC123
LM741
4068

IC.

5K system are currently in use on my 444 .500
MHz and 147 .380 MHz repealers . With
difficult access to the 147 .380 MHz re 
peater site, I put plenty of care into the de
s ign and building of thi s link controller .
I haven 't had any problems with either the
S-COM 5K or the link controller s ince trans
planting them on the mountain . This con
troller was designed around the S-COM 5K
repeater controller, but you can adapt it 10

any controller that has 3 logical output. and 3
logical inputs. The combined link system and
main controlle r, once built , totaled about
$240. For a 2-link prioritized microproces
sor-based repeater system, the price cannot
be beat.

Both of Ihe circuit boards are available
from me . My address is 306 S , 20th St..
Bozeman . MT 59715. The '5K Link Con
troller Main Board is $28. 50 plu s $2. 50 S/H .
The '5K Link Controller LED board is $7.50
plus $ 1.50 SIH . Both boards are $34 .50 plu s
$2. 50 SIH . The main board includes plate
through -holes , solder mask, and pans ID
mask. The LED Board is a non-plated
through-board, but it comes with the appro
priate ID mask .

The S-COM 5K Repeater Controller is
available from S~CQM Industries. PO am
8921. FI , Collins co 80525-01001303-493
8316)for $ 189.

Happy home-brewing!1JI

0 0 Capacitors0
Value Quantity Cap .N Style

L 1 mF 8 C 1,2,3,7,8,10,13,16 electrolytic. cap.
0.1 mF 2 C5,6 disk cap.

E L:r
0.47 mF 3 C9,11 ,14 disk cap.

0 0 100pF 2 C 12, 15 disk cap.0 0

[I am mF 11 C4,17-28 disk cap.
0

5
0

LED.
0 Type Quantity Diode # Style

Red 3 D4,8,9 Red - transmit
Yellow 3 D5,6,7 Yellow - COR
Green 3 01 ,2,3 Green- EnablefDisable
5.1 V 3 Z1,3,4 lN4733 5.1 V Zener Diode
lSV , Z2 MPTE15 15 von Zener Diode• • •• • •

• L Connectors•• Type Quantity Conn. It Style• C• wafer • eN 3.5,6,7,8,9 6-pin Modular connector
• : j J

• , • male 8 eN 3,5,6,7,8,9 6-pin Modular connector• • • N: waler 1 CN4 , 2-pin Modular connector
male 1 CN4 12-pin Modular connector

N male 1 CN2 26-pin Ansley right angle
female 1 CN2 26-pin Ansley cable crimp

• • • male 1 5K connect 08-25 male cable crimp• • • male 1 CN' 3-pin Molex PC mount
female , CN, 3-pin Molex crimp mount

!','gl4 ft> 7. a) Top fodtayout [or the LED board. h) HO/lom [oil cable , ft. 26-pin ribbon cable
luyout[or thr LED board.
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Number ' on your r Hdbad< eard

73 Review by Lindo Keneau

KB6MT's Video Technician Course

Go for more voice privileges at 5 wpm

Amaleur Radio School
2350 Rosalia Drive
Fullerton CA 92635

Price Class: $40 plus $5 SIH

J err)' Ziliak KB6MT is a ham in mcee ways
than one. On the TV screen, he stands out

as an enthusiastic and personable instructor.
On the audio tape, his enunciation and voice
lone are perfect for easy listening and learn
ing . His Video Techn ician Course consists of
two z-nour VHS video cassettes and a C..6Q
audio cassette tape.

After listening 10 the audio cassette tape
twice , I gave myself a sample Technician ex
am and scored in the nineties. Wh ile I admit
I've learned a laC from editing articles for 73
Ih is past year, I had not yet learned the FCC
rules and requlaticns, or proper theory.

The pace is fast. This tape was obviously
made 10 be listened 10 . Instead of taking
notes. you simply let tne information sink natu-
rally lntc your personal database (Ihe one you
will have to access when you take your exam)
as you go aboul your business , drive your car,
orsit back and relax.

conveoncne and Natural Fon:es
On the audio cassette. KB6MT begins with

a discussion 01 FCC rules and regulations,
emergency communication procedures, third
party operation, and international communi
cations. He inc ludes definitions of what is and
what is not cons idered broadcasting, cautions
you to watch your bandwidth and power out,
and adds some pointers on ham etiquette.

Alter basic operaling procedures , KB6MT
discusses propagation, measuring devices,
equipment, antennas, electrical theory and
componenlS, and frequency modulation. He
gives clear definitions and usually adequate
explanations. He covers Technic ian cnvl
19995, mobile operation, and formulas.

No Time to Spare

On the video tapes, KB6MT seems to work
from an outline whe n he could use a scri pt .
With his hastily drawn diagrams and run-en

sentences I feh like Alice trying to keep up with
the rabbit. A pause, however brief, at the end
of a sentence, aids mental digestion. Pauses
are also useful for highlighting, framing. and
emphasizing important material. What would
code be without pauses? Note that the speed
of Jerry's delivery is fine.

The Verdict

The video tapes need some improyemenl. I
suggest me following: a script , a steady pace
with adequate pauses, carefully drawn dia
grams, more theory, no verbal mannerisms,
and a more relaxed (even if speedy) deliyery.

Last, a lest or booklet with questions and
answers would provide the student with feed
back, an essential element for fast learning .
Wilhout laking an exam, how could I have
tested my knowledge?

In spite of its drawbacks, I learned a great
deal from KB6MT's Video Technician Course.

ClRCU 235 ON REAOER SERVtCE CARO

CIRCU t$f; Ofrt RUDER SERVICE CARD

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 you r compu ter
$29.95 per year - unlimited use'

The ' HAM 10· ten m eter antenna IS deSigned and manllfactured tlyAmerlcan
Ant~nna . makersof the world famous K40Antenna.With aDOWer handllnQ
C3Dacl ty of 1500 watts and a t1and w idth of 1.5mnzeetween 2:1 SWRPOints

me ' HAM 10' IStneoerf«t comPllm~nt t o all Slngle- tIancJ ten meter rigs,
m e stain less steel tin e of me -HAM 10· Is SUDDllecI wlttl an ildJustatlle

trunt lip m ount _AlSO wallatlle ISan ODtl~1 ad.lptatlle heavy duty
ma<;J~mount. For" a e ee brochure. call 1·8OO·J2J·6168In

EXAUS."E FEATURES: lIIIOOK 1-8OO-942 -811'S,

G) HANDLES UPT0 1500 WAI I SI
® ME1a.LPLAS CONSTRUCTION.
C!> 3O"ROIATlON OF BASE,
@ STAINLESS STEEL W HIP AND BASE•
C!> MOUNTS ANYWHERE ONANYVEHICLEI
@ FULLYASSEMBLED WITH 18' of RG·58 COAX.
® COMPUTER DESIGNED ISOLATION CHAMBER,

For A Free Brochure, Call:
1 BOO-323.s768 IN IL 1 800-942-8175
nx# 6871370 KOOCNTL
.... {Or wrttel AMERICAN ANTENNA
1500 EXECUTIVE DR. ELGIN. IL 60123

"CUARANTEEDTO OUTPERFORM"
THE .....OR YOUR MONEY BACK!

ta
n N
METER
HAM

TM ANTENNA

CIRCLE 90 Ofrt READER SERYIC( CARD

Halr.Squarr QRV-DX l't1onoband~rs

Wad ox ....b :"o"Jeoo."Cf aDd :-':0 Ampllfla'.

~
o.. DOise. <\IlllC:al" sip.. build ox $ip.. kmQR.'1.

• :\t ~lrn H ~ht..n 2. ~IHnl '" "'1 ~I~ri

$29.95 539.95 $49.95 569.95. ;",f"'~ F«>1. BroaJ...s., h ' tt... l_ 1'N(il<. 1l<00ty to UK

Highest DX Gain per Dollar
loC"pla~,,':::"';'~":~:"~oJd S~ PmI.~ So IJo"dlon ~
b)' I" cIau ... ,1. nt~nna~ JV~st

Bo., • .'«l(i~-s. """" " UT ~.Il(l~ \80h ,1 7.1.8,U~

CUT-"WAY.... '"
THE HAM 10

CIRCLE 271 ON RUDER SERVICE CARD

~
IF YOU BUY, SELL OR COLLECT

OLO RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radlo's Largest-Circulation

Monthly Magazine
Articles - Classified.· Ads fOf Part. & Services

Also : Early TV, Ham Equip., Books.
Telegraph, 40's & SO'. Radios & mOt'e. _

F,.. 2O-word ltd each month. Don 't miss out!
Free Sample. 6-Monlh Trial· $11 .

l-Year; $19 ($28 by 1Sl Class). Foreign · Write.

A.R,C" P.O. Box 2-E4, Carlisle, MA 01741
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MB-V-A

Takes the fear out of full power antenna tuners,
and the guesswork out of PEP measurement
with these two MUST SEE PRODUCTS !!

RFM-003

•

Discover this durably bu ilt , feature packed MB-V-A Antenna
tuner. You'll find operating conveniences thai make antenna
luning a snap and value engineered to do the job over wide
operating ranges. Compare quality , features and the NYE
VIKING TWO YEAR WARRANTY.

Get correct easy to read measurements of PEP for 5SB,
AM ,and Pulse along with full time completely automati c
SWA di splay with this unique Power Monitor System.
Two models to choose from: The RFM-003 for 3KW
indicat ion and The RFM-OOS for 5KW.

CHECK THE FEATURES:
• Pi Network. low Pass PI Network IUnlflQ 18.:l0MHz Heavy duly Silver plated

contlRuously variable inductor WIth 25 1 venue dial 7tXX) von variable
capacitor and lGOON switch selected nxeo capacitors onoutput side Tunes
«J.2lXlO ohms loads Good garmomc suppression'

• Automatic SWR. Hands nee metering 01SWR No reset or calibration needed
Separate power meter-300 or llOO w I S automatically switched Easy to
read 2.5" recessed and back-lighted taut band meters

• Antenna Switch, PUSH-BUTTON antenna SWitching to (4) antennas (2 coax.
single wireand twm teaoi. Coax bypassed on first coax output,Wedesigned
th is switch to ta ke the power Rated atl0KV and 20 amps

• 3 KW Balun, tnuer wound triple core tonoo gives balanced output te twm
reeder Irom 200 to tOOO ohms and unbalanced output down to 20 ohms

• MnimumPower TraMler. Match yoor uarsrmner OUlput «npeoeoce to almost
ally antennasystem lor maximumpower transfer Ampliliersonly runenne«
designed 0 when Ploperly matched

• MDlleI Options. MB·IV·Almcludes all MB-V·A features less antenna SWitch and
balun MB·IV·A2 is Identical to MB-lV·AI With the addi tion 01 a tliple core
balun

• 'B MHz will not tune on some antennas

• 131 Modes - Peak Average and Peak and HoldWith aunique nolHlfift Sample &
• Hold Analog memolY circuit

• 121 Ranges - Automatically SWitched powel scales 105 KW

• Fully AuIolllilic SWR- Full lime meter displays ratios directly Without drift

• Built·in AlO - Protect your amplifier tulle investment with this last acting
lockout

• Remale Coup lers - Six feet remotes the interchangeable ca librated couplers,

• True RMSCooverlioo - H,F. couplers use lorward biased lul l wave detec tion

• Rugged ConslJUclion - Heavy gauge alurnmurn construction Top quality glass
ept'xy PCB Thls meter is built to last

• AlXllucy - Guaranteed to ,5'" F S

• W.-nnty - TWO FULL YEARS

• Addl!d Futures - SWltchable reverse power all mode melerlng - Full status
LED Display - Adjuslal)le ALO is switchable SWRtREFL power - Heavy
duly NlCad batteries charged by the applied RF for the held and a chargel
is supplied lor tasr chargmg and backlighting of the taut eano meters lor the
ham shack

OTHER NYE VIKING PRODUCTS
Phone Patches - Electronic and Memory Keyers - Squeeze Keys - Stra ight Keys - Code

Practice Sets- SWRWattmeter for the blind - Low Pass Filters - All Band Antennas and more ...
ASK FORA FREEFULL LINECATALOG

TO OROER, CALL YOUR FAVORITE OEALER
Amateur Electronic Supply
Ham Radio Outlet
Henry Radio
Madison Electronics
EGE
R&L Electronics
r f enterprises

Barry Electronics
C-Comm
Ross Distributing
Quement Electronics
LaCue Communications
Ham Station

Wm. M. Nye Co. Inc.
1614 130th Ave. N.E.
Bellevue. WA 98005
TEL: (206) 454-4524
FAX: (206) 453-5704
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Ten-Tec

Tuner 229B

11 )( Towers. AmenMs,
Mobile Rad,o mounts

s tock II.

MFJ·989C

AMERITRON AUTHORIZED DEALER

, .. _.. .._- \
. .. ,. . .. , --- -

PRIVATEPATCH V, OUp/~x8000

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

Los Preclos Mas Baios en Nueva York

WE SHIP WORLDWIDE!

TUNERS STOCKED:
NYE MBV-A 3 Killowatt Tuner

MART PATCH
CE5 5 ,mplt . A ~ I~"Ie " 5TO-SA W,1l PoO le " F'"
TroOn~t..t' To YOu' T"' ..pN>t>e G,eilt For
Ttl"p"on.. Cil liS F,o m ,",Ob, le To BoOse S,mple
To Use, 510SA1S10$A1I

I'?' b b (1 - :J~g~IPMENT
_~ _ _ • ~:._, IN STOCK

SANGEAN Portable Shortw.,. Ibdlos

Hy-GeInT~

& An!enNlS, end 'ti>.l
RolcnW!llbe I
stlipped dweet to
you f REE ot
s~ iP9'ng cosl-

K...NTRON ICS
UTU, KAM. UlTJ.XT.
KPC 2400. KPC IV,

'"

NewTEN·TEC
Corsair II ,PARAGON. L,.,-c'J"''':''''''=:='
OMNIII

.t. -t .-. ;
•••••, -.•.-- .,

..-..

ONV Safety
belts-in stock

~--,,
REPEATERS
STOCl(EO.
WRfTE FOR
cocres

FREQUENCY
COUNTERS:
1-'1._Sl"_"

ALiNea
OJ·SOOT, DR-HOT

,------,

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

SHORTWAVE RECEIVERS
STOCKED

L0f'9-r. nge W" M SS
T. lephone lor e~oort in SIOC k

DIGITAL fREQUENCY COUNTERS

OploeleCtronics model 13OOH, o.13OOMtU:

BENCHER PADDLES.
BALUNS. LOW PASS FILTEA S

IN STQCK~' MIRAGE AMPLIFIERS
" '~ ASTRON POW ER SUPPLI ES
,y,' Saxton Wire & Cable, lnt'l Wire

•

Computer Interlaces
Stocked: MFJ-1270B
MFJ·1274, MFJ-1224, AEA
PK-88, MFJ·1218, PK·232
WIFAX.

JJl 900 Hanel Held SCIr'w1er 100
c~_ CO_til 27-54, 108- I H ,
406-512. 800-9'50 "'IV 5299

FT-767GX, FT·757GXII. FT·747GX.
FRG-8800, FT·736, FRG-9600.
FT-4700RH, FT 2121712RH.

~••_i__ ~·'
YAESU ICOM ICOOoIU'I, H'I,VllXl uooo

FT-231731331727R IC2o\Tll2,t,l M.OJ(()IH.UOTOflO.......:
FT411 -811 IC02ATI32AT VAESlt FTH 2005I2001

Antenn.s FT· 190311123 1C2J.aAT U,",'DE Ol, !lEGE..C... . K'OlG, TAD
~H~.-.n= IC-A2IU16 MARJN£ ICOU .,..._.",roo
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HEl..TECH OVK·l~ 0igitJ Voice Ktyef
FlUKE n Multimeter

r-lCd<3 Mentors 
Am,11t'u1'R3doo Cours.e $9995

"ETRON MA-1000 B STOCKED

EI M A C
3·500Z
5728 . 6JS6C
12B Y7A &
61468

BIRD ~
W atlmeter s &~ a:~l't

Elements {~

In St oc k _-

VoCom/Mirage/Alinco
Tokyo Hy-Power/TE SYSTEMS
Amplifiers '&
SI8 >- H T G ain
Antenna s IN STOCK

MICROlOG-ART 1, Air Disk,
SWl, Morse Coach

Soldering Slation 48 Watts $68,

TS44C1S1AT, A·5000, R-2000, T5·940 SlAT, TM
22 1A/.21A, TM·2!i7<lA/SOAl30A. f A·7S t A, Kill>
wood SefvICII Repair, TM·721A, T$-71 1/8 11A.
TM353OA. TH205AT, THll5A, TM-a21A, TM·
321A. TSl40S, TS68OS, Rl· l , TS.79OA,

"'=~~~~~~~~~~==;K~I TT Y SAYS: WE AR E NOWOPEN 7 0AYS A WEEK .
Saturday & Sunday 10 to S P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's lor the bes t buys in town.

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNAS

MAILALL ORDERS TO: BARRY ELECTRONICS CORP., S12 BROADWAY, NEW YORK CITY, NY 10012 (FOURBLOCKS NORTH OF CANAL ST.)
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"AQul Se Habla E.panol"
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Sal~'dilY &. S~nda y 10 A.M 105 P M iFrl'e p,,' k,ngl

IRT/LEX·"Spring SI. Station" . SUbways : BMT
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Getting it down to earth.

The MFJ-931
RF Tamer-Ground

73 Review by Marc Stem N I BLH

Number 9 on )'our Feedbllek urd

11It" MFj-9JI.

MFJ Enterprises, Inc.
Box 494

Miss issippi state. MS 39762
(601)323-5869
(600)647-1800

Price Class: $75

•

I f you are one 01 the thousands 01 " cliff
dwelling" operators, you know how tough it

is to establish a real RF ground, and how easy
it is 10 establish a reasonable DC ground.
Make no mistake about it. apartments or
condos are more diff iculllOoperate trom: and
RF and DC grounds are entirety different.

RF and DC Grounding

In a sense. a DC ground is also an earth
ground; it is a safety path to earth . II conducts
current away from equipment and keeps you
sale. tn a larger sense, it is one side of the
ci rcuit path that enables your equipment to
work. Finding a good DC ground is usual ly a
matter of simply attaching a ground wire to the
th ird, or ground, wi re in an electrical outlet . It' s
pretty straighllorward.

On the other hand , finding an AF ground
when your operahng position is several wave
lengths above the earth is next to impossible.
The problem is your height above the ground .
As your operating position moves more than a
wavelength above the earth at your favorit e
operating frequency-quite likely if you live in
a multi-story apartment ccmoiex-etnen it pro
gressively gains a tendency to " float" above
AF ground. This can create all kinds of havoc,
incl uding AF current loops and hotspot s
around the shack. The AF is looking lor a path
to a true earth ground, and is finding nothing.
Therefore, it begins looking for what it consid
ers to be the next best th ing , which is just
about any metallic object attached to your Op
erat ing posit ion. The resutt, as more than one
operator has found , is burned lingers from AF
on equipment. If the world were ideal, th is
would not happen, and AF would behave itself
and take the path of least resistance out 01
your shack, into the ground , and into your
antenna system. But the world isn 't ideal and
this problem has caused a great deal of grief
for many clilf-dwellers.

Not knowing the peculiarities of grounding,
many apartment-bound operators have made
the corrective mistake of assuming that, if they
simply established a good connection to the
COld water pipe, the AF problems would go
away . This assumption may be based on the
belief that cold water systems are ali-metallic.
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However, given tooev'e plumbing, it is more
than likely that there will be a section 01PVC
piping somewhere in the system. Th is can
effective ly insulate the cold water system from
the ground.

Higher Isn't Always Better

Let's assume that the operator's apartment
or co ndo is several stories above the ground .
Given this situation, it is more than likely the
cold water piping wilt become part of the an
tenna system and will resonate at various fre.
quences. not necessarily the ones the opera
tor wants. This might lead to AFI complaints
and could cause the operator to QAT-not a
great situation.

The classic way of solving this problem is to
create an " artific ial" AF ground of co unter
poises, and to lay them around the shack or to
run them atong the baseboards. However,
whi le this can effectively cancel the AF
hotspots on the equipment and in your shack,
it can also lead to other problems, most nota
bly problems with chi ldren or animals coming
intc cootact with hot counterpoise wire, or with
apartment mates yelt ing about how messy
th ings are with all the wires running about.

By now, you have probably assumed that
there's on ly one solution -OAT-but that
doesn' t have to be the case al all. The solution
comes from one of America 's last suppliers of
ham goodies: MFJ Enterprises, whose arti fi
cial ground solves this problem.

compact Artific ial Ground

The MFJ-931 Artificial Ground is really a
" tuner" for your ground or counterpoi se sys
tem. It may seem a little out of place to th ink
about tuning your ground or counterpoise sys
tem for best performance, but it realty does
make sense. Just as you can tune your anten
na system for maximum performance, you
can also tune your ground system for bast
performance, Antenna systems and ground
systems are analogous in many ways.

If you are a ham homeowner, you probably
en joy the lu)(ury of a true earth ground rig ht
~ut side your shac k window. Or, if it isn' t exact
Iy right outside the window, it's within a rea
sonable distance. The result is that all the

st ray RF currents that might be created by
imbalances within your antenna system or
your station are usually shu nted right to
ground and you never notice a th ing. Now,
transtate that to the typicat cli lf-dwelling oper
ator, whose ground may be a cold water pipe
several stories above the ground . As has been
noted. all the cliff-dwerr er is assured of is a
good DC ground because th is setup is almost
guaranteed to produce a poor AF ground .

With the MFJ-931 , you can tame th is situa
tion drastically: you can tune your ground sys
tem for best performance and maximum RFI
suppressiorl, By best performance, I mean that
minimum AF cu rrent is roaming around the
shack and maximum signal is going to the
antenna system. For ellample, I've tried the
MFJ-931 with a more-than-sliqhtly-weird loop
wrapped around a thi rd-lloor window. It has
also been tried with an old Army surplus window
si ll-mounted 72 H whip, as well as a varie ty
of resonant antennas. All of these antennas
have been used for tests, three stories above
the ground, with a ground system attached to
the cold water system of the building.

Cooling the Hotspots

The results, after a couple of months of test
ing, are good . For example. when I used the
MFJ-931 with the braid that I clamped to the
cold water system, I found that various knobs
and metal cabinets thai had been slightly hot
with AF had cooled down. The MFJ-931 had
taken the RF hotspot on my equipment and
moved it down the braid used for grounding.
The RF had been moved to the copper piping
of the COld water system. The MFJ-931 didn 't
create a true ground, but it did move the prob
lem closer to the earth, where it belonged.

The ground wire became hoi when AF cur
rents were flowing. Realiz ing th is , 1used insu
lated wire wherever runs were exposed to the
paths prowled by the cat that inhabits my
shack. I would suggest insulating the wire and
routing the ground cable away from the paths
of any small children or pets that you have
running around . If you do not, you chance
having a tiny member of your family get a
nasty burn .

As you can see, the MFJ-931 is no substi-
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tute lor a good earth ground . However, when
you are a cna-oweuer. you have few other
choices. True. the MFJ-93 1 doesn't make an
antenna or antenna system perform any bet
ter- it can't. It does , however, greatly help
cure RFI.

RFI Suppression

The MFJ-931 can be used two ways: direct
ly with the ground system, or as a counter
poise tuner. Most operators will probably use
the MFJ-931 in the first configuration.

I used the MFJ-93 1 in the " normal" configu
ration for the first part of the evaluation. In this
con figuratio n, the MFJ-931 moved the un
wanted AF down the ground braid to the cold
water piping. In truth, though. while this was a
nice configuration lor operal ing , it wasn 't
mallimizing the MFJ-931 's AFI suppression
capabilities. AFI suppression was maximized
when I used the MFJ-93 1 with tuned quarter
wave counterpoises. Incidentally, when t used
it with the tuned radials, the unwanted AF on
the equipment was also drastically reduced.
Tuning the radials not only improved the per
formance of the antenna system, it also tuned
out unwanted AFI.

Inside The MFJ-931

l ook at the MFJ-931 closely and you'll
see how u ncomplicated it really is. The
major parts consist of a 12-posilion tapped
coil , two t ra nsmi ttin g-g rade a ir-variable
capacito rs, a to roid , and an AF sampling
ammeter. Most 01 the major components
are iso lated from the chassis , with one

exception that I'll get to in a minute.
All of this makes you wonder why someone

hasn't thought of a device like this before,
and it makes you realize just how ingenious
a device the MFJ-931 reall y is. In the 931,
MFJ has created a relatively simple dev ice
that works well , and which cures a couple of
problems that have haunted amateurs lor
years.

Installed at your tuner, the MFJ-931 picks
up the earth ground cable on one side and the
normal tuner ground on the other. Alternative
ly, you can leave the earth ground cable where
it is and install the MFJ-931 between your
tuner's ground and a counterpoise system.

Once you've installed the MFJ-931, it's
easy to operate . You simply rotate the induc
tor selector and watch the needle on the AF
ammeter. When you see a peak in the amme
ter reading, you know you 've hit the right spot
for resonance . After the inductor is tu ned , ro
tate the capacitors to fine-tune the peak. Usu
ally, you will find that this point not only indi
cates maximum current transfer to the radial
or ground system, but it also shows the reso
nance for the antenna system as a whole.

As I noted, the MFJ-931 is wen- bunt. Not
only does it use quality components that can
easily handle anything you throw at it (provid
ed , of course, you don't try hining it directly
with 3 kW 01 AF), but it should also last for
years. It is housed in an AF-tight aluminum
cabi net. All the parts are well isolated.

A Drawback

I did spot one minor inconvenience as I

used the MFJ-931 : There is a certain amount
of hand capacitance that can affect the set
tings . MFJ mounts the capacitor used to null
capacitance on the lront panel of the MFJ
931. It is iso lated from the chassis by noreen
ductive fiber washers. This placement ettec
tively raises the capacitance control above
chassis ground and allows it to float in relation
to the MFJ-931. The result is that once you
have made your adjustments, you may see
them change as you move your hand away
from the controls. A good suggestion might be
to move the control into the cabinet and mount
it on the insulators. This should effectively
eliminate the problem.

Docs

The brief documentation included with the
MFJ·931 not only covers the installation pro
cedures, but also makes suggestions about
where to place the MFJ-931 and how to config
ure your operating system. It provides a read
able overview of the problem that the MFJ-931
helps to solve. About the only thing it doesn' t
do is present you with a detailed schematic of
the MFJ-931 . I suspect that most operators
probably won't miss the lack of the schematic,
but I did.

Overall, I'm glad I found the MF.J.931 . 11
certainly cleans up hotspots and helps to
make things far more pleasurable at the oper
ating posit ion. II you're in this situation, or if
you need something for a DXpedition or vaca
tion hideaway where there is no good earth
ground, take the MFJ-931 along. You'll find it
a good addition to your equipment. DJ
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MANUFACTURING CO. C

PO 801 421S BV·"' ldO'<'.. MA-01l~ 10

(506) 475-7831~5pmEST'(!JOlI1 4 7HI9o'i 24HRFAX.

"""11:1 & 4 :1)

m
Call or write direct for our informational brouchure on

our other fine products
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We are the t::l..EYl manufacturers 01the original
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Amateur Antenna Baluns
For over 20 years. preferred by Amatuer, Commerdal
and Military Operators. Assembled with all stainless
steel hardware and butlt-tn lightning arrester rn1nim1zcs
your 1VI maxIm1zes you r po~r• •

Transformer Baluns
FOt medium~ (I 000 walta RF Iri'>IrrulTlJ and~ cperaion 3-40 IolHz.

W2AV 1;1 W2AV 4:1
501S0 or 75f750 2001S0 or 3001750

Dipoles,V s Hi-Impedance Antennas
Beams, Quads Oe:Folded Dipoles)

Non-Transformer Baluns
~ A YiZl&iliE
1.8-30 MHz 30-300 MHz

300o-9000W wl1 :1 SWR 2000-4000W
15DO-5000W wl2:1 SWR 120O-2400W

--~

.,. RIlFLBCTIlD POWIlR-ITCH

2. KNOB-ITUS

3. QRII-DIlAFNIlSS

4. BUTTON-PHOBIA

S. SWITCH-CANKIlR

6. SUPIlR TUNIlR-BLUIlS

7. CROSS NIlIlDLIl-IlYIlS

*THE CURE IS:

A CURE WAS FOUND

FOR THESE DISEASES :

• • • • • • • • • • • • * * * * • • * • • • • • * • *

.'
MA COM

~;OIlATICANTENNA IIATCHER ®
FCHli ALL 13.13 . .. . IlIADIDS

JANUARY 4, 1983

* DNI! SHOT OUARANTI!ED TD LAST
AT LEAST FIVE YEARSI

* * * * ** * * * * * * * * * * * * * * * * * *
MAXCOM. INC. BOX 1502, FT . LAUO., FL.33302

3DI!!I-I!!I.IiiiI!3-B3BB.....COIII .. . ._ _10_ .._ ...., _
THE BOTTOM LINE: "'MAXCOM WORKS"'
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RADIO TELEGRAPH TERMINAL

MORSE CODE DECODER ELECTRONIC KEVER
MORSE CODE TRAINER

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

OnIy-$229.00

DECODER
Input Inti
Input Imp. dlne,
Decoding sPeed
Audio rllter

. 10mv 10 2V RMS.

. 8 10 lkfl-6OQn typical
- SWPM 10 JO WPM"
• 800 Hz :t 80 Hz

ActiYe and PLl finers
700 Hz 10900 Hz imemally
adjustable.

TRAINER
Code pneratDf

.....
• Random code generator

Sd1aractersl~roup
• SWPM to 30

1WPM iflCl ement

ELECTRONIC KEYER

PRINTER PORT
• Compatible with Centronics 8-bit parallel printer. At

least 4K bytedatabuller is required in aprinter.

• AR-50l Radio telegraph
terminal

• DC t2V to 13.8V-165mA
• 4.S"·W x2.24"-Hx 6.25"·0
- 12.5oz. (358 II)
• Power OtvOtl
• """"'" code """,to< 0Mlfl
• Print-out OrVOff
• Monitor speaker kNeI
• Electronic keyer mode select
. """ L\>& Dowo
• Lto 32 cl\aracters-16 per Moe
• Power On--Green LEO
• Tuning--Red LEO
• Paddle-Standard!lambic
• Ordinary teearapnrc key
• HeadphOnertarphone
• DC 13.BV input
• Audio input
• External speaker
.~r OlJtput
• Pnnter output

Rear connecllons

SPECIFICATIONS

Fronl connections

MOdll1

~rsourc.
so,
Wei""l
Controls

- m, ...
4.OJActuating. HVStop
Contact input
-DNtAc1uahng. OfFtSlop

• TTL IeYeI
-lQlMar1l: , HltSpace
Contact input
-ON/Mark, OFF/Space

- SWPMlo 30WPM
1WPM increment

• Transistor switch ing,
Open collector type

Padd I. I~ut

Key input

Keylnll spelld

Key" OIltput

BACK TO BASICS - ,- • But far more advanced - - • -
The AR-501. triple mode c:»J terminal in a small package, is a powerful gear to practice and play with. For the Novice. SWL and Ama
teur radio operators it detects Morse code between 5 to 30WPM. Just plug the AR-501 to your receiver to start translating the Morse
code onto full 32 character LCD display. Very simple and easy to ope rate. You ask; for code practice?, both receive and transmit? Yes.
the AR-501 does just that It will improve your cord reception and keying technique at the speed you want More? it operates as an
electronic keyer both standard and iambic. More Yet? How about a printer port? You bet, the AR·501 provides parallel printer port for
hard copy. You can log the QSO, and Practice. It will help you immeasureably. We even offer a standalone Nicad operated thermal
printer as an option. ACCESSORlES SUPPUED: The AR-501 Radio telegraph terminal comes complete with Receiver cable. DC
Power cable. Miniature Phone plug, Miniature stereo phone plug. Spare fuse. Wall receptacle style power adaptor and Instruction man
uaL ACCESSORlES AVAIlABLE: CC-501 Parallel printer cable - $30.00fDPU-411 Standalone Thermal printer with BK
buffer.- $23 5.00
ORDERING lNFORMATIO N: For fastest service, call 800-523-6366 from 9 AJfL to 4 P.M. PST Send mail orders to: ACE Communications. Inc.
22511 Aspan Street, lake FOK'St. CA 92630. VISA and MastelCard orders and certified or cashier's check or money order shipped within 48 hours of
receipt. Rush service by UPSIOvemight, UPSI2nd Day AJr and Federal Express is avai1able at extra shipping charges. Purchase orders accepted from
Govemmmt agencies. CA r~sldents edd 6% sales tax. COD 15 $3.DO extra. WARRANlY INFORMATIO N: The AR·501 covered by One Year War
ranty. Extended Wllrranty service available at the following rates: 3 Years-$2S.DO, 2 Years-$ IS.DO. SATISFAcnON GUARANTEE: If, for any ree
son, the ORIGIN.AJ... PURCHASER. is not satisfied with the unit purchased. a full refund of the purchase price will be issued if the unit and all accessories
are returned to us UNDAMAGED WITliIN 25 DAYS of the dete of original purchase [lnvoice date). This policy excludes any additional freight that may
be incurred. and In no event modifies or limits the limited warranty.

22511 Aspan Street- Lake Forest -Caiifomla - 92630-6321. (714) 581-4900- Toll Free 1-800-523-6366
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Maggiore HPC-20 1
Repeater Controller

·73 Review

T he Maggiore HPC-201 Deluxe controller
and futl-featured autopatch is moderate

ly priced and powerful enough to seriously
compete with controllers cosling twice as
much. Our club has live repeaters equipped
with the HPC-201 controllers. The autopatch
features alone justify the price. I will cover the
controller first , and then discuss the auto
patch .

Hardware

You can bUy the controller with any of the
Maggiore repeaters, or buy it separately. Two
of our controllers are in Maggiore Hi-Pro Ba
sic repeaters. Three other club machines, a
Spectrum SCA·l000, a Spectrum SCR-77,
and a GE Master Pro are using HPC·201 con
trollers. The controller card is only 3 * ff by
6% " and the construction is erst-rate. The
controller requires 10-15 volts DC at 190 mA,
and has provisions for battery backup. An
LM324 assists with the repeater and auto
patch audio chores and an lM555 audio
oscillator voices the CW messages, courtesy,
and warning tones. This oscillator also pro
duces the reverse patch ring-out tones, and
patch and repeater time-out warnings . The
HD63P01 microprocessor with its piggy
backed ROM is the heart of the controller.
Other chips interface the microprocessor to
the real world. Seven SOD-mA open-collector
outputs are available for controlling ex ternal
devices. You can use two auxiliary inputs for
burglar and battery alarms, or phone line
sensing. Complete documentation is sup
plied. The two COR and audio inputs are nice
features which allow a link or control receiver
to operate with the controller.

The Controller Co mmand Set and Security

The controller currently supports over 80
commands. It would be impossible to cover
all of them in this review. but I 'll highlight the
important ones . You can set just about every
repeater parameter remotely ,either through
Ihe phone line or on-the-air, using touch-tone
entry. A five-digit security code precedes the
command entry to insure security. The com
mand codes are two digits (decimal values),
and sometimes an operant follows the com
mand to enter new hex values for timers, 10
speeds , pulse-dial rates, etc. You may
change the security codes at any time. II for
some reason the security codes are lost or
inadvertently Changed, the t rustee may use a
second five-digit security code to reset the
controller 10 its power-up parameters. The
repeater responds with a CW "OK" to verify
that it has accepted the command.

by Peter J. Bertini KIZJH

Fi ri ng It Up
On power-up , or when a master-reset

command is given, the controller resets to
specific default parameters. Most of these
parameters can be preset when the EPAOM is
programmed at the factory. Defaults include
all of the control and access codes for the
repeater and autopatch. You can change the
10 cansiqn at any time.

A special user access code allows members
limited access to some of the repeater com
mand codes, including three of the auxiliary
outputs. This allows the reqular users access
to links, prerecorded messages, etc., without
making them privy to all of the control com
mands and securi ty codes.

The Full-Featured Autopatch

The actopatcn may be open or closed ac
cess. Closed access requires a three-digit
code to access or disconnect the patch. The
repeater acknowledges successful patch ter
mination with a multi-tone signal. It issues a
warning warble ten seconds before a patch
time-out. The eu topatcb timer may be set for
either a five or ten minute limit, or unlimited
patch time. You can set the patch to allow toll
calls or seven-digit dialing. Also, you may
specify the minimum and maximum numbers
that can be entered for dialing. For instance,
setting the minimum/maximum for a value of
seven and eight allows local calls and limited
long-distance dialing. The patch can also ig
nore either (or both) a '0 ' or ' 1' first digit entry.
Dial-a-porn 1-976 exchanges may also be in
hibi ted.

On a PBX requiring a number nine to reach
an outside line, the patch can dial the number
automatically for the users. The HPC-201 also
has a last number redial feature. When the
controller shares the line with a home or busi
ness phone, or even another controller, a sim
ple add-on circuit senses the line and disables
the patch while the line is in use. The sensing
circuit will also terminate the patch when the
party called hangs up. The autopatch has two
modes of reverse pa tch. Reverse patches
may be disabled.

The Auto-Dialer

Up to 800 numbers can be stored in two
auto-dialer memory banks. These numbers
are stored in the same EPROM containing the
operating program. Either bank can be turned
off or on . The au to-dialer functions indepen
denny of the main patch. One bank is for user
phone numbers and the second bank is for
emergency numbers, although either bank
may be used for any purpose. Long distance

Number 35 011 your Feedback card

Maggiore Electronic Lab.
600 Westtown Road

West Chesler, PA 19382
(215)436-6051

Price class: $495

The HPC-201 repealer controller.

numbers may be stored and dialed by the
auto-dialer regardless of whether the main au
topatch parameters prohibit such calls. Spe
cial numbers, such as '0' for operator or 91 1
for emergencies, may be in the auto-dialer.
The time limit set for regular autopatches gov
erns auto-dialed calls.

Other Features

The repeater will issue a warble-tone warn
ing several seconds before, and just as, a
time-out occurs. The autopatch dialing speed
is variable; some electronic telephone ex 
changes wilt allow dialing up to 20-pps, which
allows the operation to really speed up.

The Identifier

You can set this in either five or ten minute
intervals. The identifier normally identifies on
the repeater squelch tail, but it will 10 over a
long-winded user if the 10 is past due. A spe
cial " alert " message may be appended to the
beginning and end of the CW 10 to warn users
of impending severe weather.

Programming the EPROM

The first 25 autodialer numbers are pro
grammed gratis. There is a small service
charge for additional numbers. Some familiar
ity with hex numbering will allow anyone wi th
access to an inexpensive EPROM program
mer to change or enter their own phone num
bers. Directions for phone number program
ming is provided.

A well-documented source listing is avail
able. With this, you can begin changing de
faults and call letters. There is no need for an
assembler to do these tasks. The software is
written in MC68701 assembly language. Ev
ery time I think they have done all that can be
done with the HPC-2D1, a new software revi
sian comes out wi th a feature we like. You can
trade in your old EPROM for the latest version
for a modest charge.

All in all, the HPC-201 repeater controller is
a good bargain for the money, and we heartily
recommend it. Wri te to me (20 Patsun Rd. ,
Somers, CT 06071) or contact Maggiore for
more information on its features.EII
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Number 10 on your Feedbllck c.rd

73 Review by Tom Gilchrist N7KHU

The Heath HK·21 TNC
Hand-held TNC!

Heathkit
Heath Company

Benton Harbor MI49022
To Order: (BOO) 253-0510

Store location Information: (616) 982-3614
Price Class: $220; battery pack. $18

Photo A. lnside (he HK-2J.

help you keep from losing characters when
transmitting and receiving.

Software Features

The HK·21 uses AX.25 software which you
can set lor the current level 2.0 protocol or the

older Level 1. The unit is designed for
1200 baud VHF and UHF only; it will not
work for 300 baud HF.

The manual states that the TNC uses the
standard TAPR TNG-2 commands and is
upload compatible. That is, if you have
special terminal software designed to in
terface via TAPR TNG-2 standard com
mands, it should woO<.

The unit has an auto baud rate configu
ration for cold startup to get your terminal
working with the lNC. Once you have
the right baud rate, you can set the TNC
to remember it on subsequent startups.
The unit has a small internal memory back
up lithium battery (not to be conlused with
the optional internal NiCd) which keeps
your default command settinqs and PBBS
data lrom disappearing when either the
external or internal battery fa ils or is dis
connected. The system has 32K of ROM

12 volt 2.5 VA Gel-Cellto power both the HT
and the HK-21, so saving a few rnA is no big
deal. Also, I am used to watching the LEO
status indicators. Because the HK-21 uses dif
ferently colored LEOs for each status indica
tor, you can read the TNC status at a glance.

There are also two radio connections on the
front panel. The first uses a small telephone
handset cord plug and includes the audio 'NT

OUT and PIT control l ines. The unit has a min ia
ture and subminiature plug lor HTs.

The tenninal connection uses a 06-25 con
nector and can be attached to a terminal Of

computer using an AS-232 level. The HK·21
cannot directly interface with TTl levels. Both
XonIXoff software and RTSJCTS hardware
flow control are available. The flow control will

~
-- I..__..--'-_.-H••lh ....... 00000-_.. --

Ftgure 1. Details of the front panel of the HK-21.

21 and to the back of my HT, and mounted the
TNC to my HT (see Photo C) .

While the compact size and weight are two
of the most obvious visual features, the HK-21
has a number of intern al features worth men
tioning.

An Inside Look

First, the unit draws very little current . In
standard 12 volt DC use, it draws a little less
than 40 rnA. This makes the unit just right for
battery and solar applications. It works with
external voltages from 10 volts DC to 13.8
volts DC.

The optional internal NiCd ballery pack is
rated at 120 rnAh and is charged whenever
external power is applied . In my system, the
internal battery lasts lor three to four hours of
continuous use. This is more than enough
lime to go through two battery packs on my HT
and just about the lime it takes to deplete the
NiCds in my Model 102.

Figure 1 shows the details of the fron t panel.
Th ere are two OIP switches on the panel
which will turn olf the power to the status LEOs
and the RS-232 port. Turn off the LEO switch
to save battery juice. The RS-232 switch turn s
off the MAX-232 chip in the unit wh ich co n
verts the TTL serial level 01the TNC processor
chip to the +/ - 12 volt OC RS-232 levels.
Using the internal HK-21 PBBS software, you
can tum off the MAX·232 when you are using
the HK-21 as a dedicated digipeater or PBBS.
I did a test that showed that turning oil the
LEOs adds up to 30 to 45 minutes to the life 01
the internal battery.

In my portable unit, I usually use an external

--. 1 1- - ,,'--- ,-=~
-'- 1......-.._ _ ~ • =.J

1..:-'=-1 f=: :] ~-':'=.- Il..:...- __.. _._--

Hardware Features

Heathkit sells the HK-21 already assem
bled. It's just as well , since, after looking in
side, I'm not sure my hands would be steady
enough to put this one together. Photos A and
B show the main board, with ICs mounted on
both sides.

The system is built around a Z-80A, soft
ware compatible AS IC (Application
Specific Integrated Circuit). This 1()().pin
pace is soldered on the back 01 the main
board (Photo B) and contains enough
smarts to keep the total chip count of the
TNC to only 9 packs. The other card is only
half as long as the processor card and
contains the modem and 5 volt DC power
supply.

One 01 the first reasons to consider the
HK-21 is its size. It measures 2Yz - wide x
1" h igh x 4V.-lOng with no cables plugged
in. Add another two or three inches 10 cov
er the RS-232 08-25 male plug on the back
and the radio connection cable on the
front.

W ith the internal battery pack, the unit
weighs about 51,7 ounces. The TNC is
smaller and lighter than almost any 2 me
ter hand-held (HT). I added a strip of hook
and-loop fastener to the bottom 01 the HK-

38 73AmateurRadiO . March,1989

W hen I saw the ad lor the Heathkit HK·21
lNC, I knew I just had 10 have one.

Heath calls the HK-21 a "Pocket Packetvtor a
very good reason. It's a compact. self-con
talned TNC with a built-in personal packet bur
letin board system (PBSS). It was just the ex
cuse I needed 10 put together a portable
packet radio system.

The system I finally buill fits into a molded
equipmenUcamera case, just the right size to
take on vacations, business trips, or whenever
I want to operate packet away from my base
statio n.



Figure 3. The TNClHT interface physical layout.
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Photo C. The HT and TNC fastened together.
Note the phone jack.

Connecting the Radio

There are two ways to connect a radio to the
HK-21. There is a minialure and subminiature
phone jack intended for HT use. The PIT
(puSh-tc-lalk) line is part of the microphone
circuit. The second co nnection uses a small,

by. See sidebar about the portable packet sta
tion using the TH-205A HT and the Tandy
Model 1001102laptop.

The schematic is very easy to read. The one
drawback I found with it is that it should in
clude placement of the jumper pads. Without
this information, it's very difficult to tell the
relationship between Ihe PC board layout and
ee schematic.

The standard 81,7 - x 11- size of the three
ring binder makes Ihe manual easy to copy
and put in a binder with other equipment man
uals and documents. The quality typesetting,
graphics, paper, and printing give the manual
a professional appearance. I always feel un
easy somehow about manuals printed by dot
matrix.

4-conductor phone plug (like the size used on
a phone handset). This connector allows you
10 have separate PTT and Mee lines. This socket
is intended for non-HT installations. In my
case, I got my TNC and HT to work together
using the telephone jack shown in Photo C. I
used a small plastic barrel from a phono plug
to house the 0.2 J,lF capacito r and 10 make Ihe
connections from the supplied HK-21 cable to
the MIC!PTT and speaker cables (see Figure 2).
Then I wrapped the barrel wilh electrical tape.

The computer cable I used lor the Model
102 computer only needs lines 1, 2, 3, and 7
(pin 1 to 1, 2 to 2, etc} because the internal
TERM (terminaQ program on the Models 1001
102 is designed to handshake only with Xonl
Xoffprotocol. If you need to use Ihe hardware

it up with the MYMCAlL command. While it can
have Ihe same call as the MYCAU. port, I find it
is certer tc use a substalion 10(SSIO). I set my
MYCAlL to " N7KHU" and my paas MYM(;AU to
" N7KHU-1." This way someone else can
use the paBS whi le I am connected 10 other
stations.

The paas can be activated and deact ivated
al any time on the local terminal by using the
M600 command. The paes does not lose any
messages when it is tumed off .

One of the nice features of the HK-21 is that
you can store a message in the CTEXT buffer
and instruct lt 10 automatically disconnect
alter transmilling. A CTEXT message J some
times use is: " I am nol avai lable, please
connect to N7KHU-1 and leave me a mes
sage-73"

Before I go out, I set CMSGON (send the CTEXT
message) and CMSGO ON (disconnect alter
send ing the CTEXT message). When a user
connects to my node (c N7l<HU), he gels Ihe
message in CTEXT, then he is disconnected.
He then can connect to the psas (c N7KHU_l)
and leave a message by typing WN7KHU. When
I return home, I can turn on my local terminal
and type MINE or loll to see if Ihere are any
messages, and use the R n (where n is the
message number) to read the message. To
delete a message, you use Kill n , Of course,
you can connect to the PBas via another
packet radio system and list , read , and delete
your messages. When you want to allow users
to connect again, simply type CMSGOFF and
CMSGOOFF.

Just like a large ass system, Ihe HK-21
PBBS keeps mail private. If you send a mes
sage 10 a specific call , only Ihe sender and the
receiver can read or kill the message over tne
air (however, the local terminal attached 10 the
HK-21 can access and delete any message
regardless of the sender and receiver call
signs). For publ ic bulletins or messages, you
can w ALL Any station which connects to the
pass can list and read public messages.

The HK·21 Manual

Heathkit documentation is known 10 be a
cut above the ordinary. The HK-21 manual is
one 01 the best TNC manuals I've seen. It is
oriented to the new-to-average user of packet.

The first 30 pages lell you how 10 hook Ihe
TNC, radio. and computer or terminal togeth
er, and they give you tutorial sessions using aU
of the common commands. The bulk 01 the
manual, 54 pages, details each oflhe HK-21
commands and their oetaune. and describes
how they work. The last few pages include a
shor1 troubleshooting table, command sum
mary, schematic , and index.

The manual does not go into technical detai l
about packet radio or packet standards. To
understand and use packet , you have to read
some 01 the good books and magazine articles
available on the subject.

I did find Ihat the hook-up procedure for my
Kenwood HT was not correct in the manual. I
have a new TH·205A and it will not work with
the directions given lor Kenwood radios. This
might be because the TH·205A is not like oth
er Kenwoods. However, the general informa
tion and schematics were enough to get me

-
Figure 2 . The TNC and HT work together by
means ofa telephone jack.

ThePBBS

The personal Packet Bulletin Board System
(PBBS) on the HK-21 is quite complete. You
can post and retrieve personal and public
messages. An outside computer isn't neces
sary; software and Ihe storage of messages is
part of the HK-21,

The system has about 15,000 bytes 01 stor
age lor messages. Most 01 the messages I
have on my system average about 225 bytes
each. Based on this, the system will store
about 65 messages. I don't Ihink there is an
upper limit to the length of a message, so a few
long messages or computer listings could use
up the memory. The unit was des igned for a

"- ... _21 -

and 32K of RAM . The ROM contains the
AX.25 and PBBS software (version 1.17 on my
unit). The 32K of RAM contains, among other
data, the system scratch pad memory, user
command defaults, 110 buffers, PSSS data.

Photo B. The brains of the unit-the Z80A.

small personal paas , rather man a large,
hard disk computer system.

PBSS Commands

The table lists and describes the paas
commands. The local terminal can use all the
commands except HELP and eYE. If you have
loaded Ihe OAYTIMEcommand wilh the current
time and date al power-up 01the HK-21 , each
message will be lime-stamped. The time and
date is kep( by the computer within the HK-21,
so when the unit is off, the current lime and
date information is lost. If you don't enter tt.e
correct time before connecting and sending
(WRITE) a message , the time and dale stamp
will not be automatically attached to the de
scription.

The PBas nes a callsign of its own. You set
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flow control, you will need to use more lines.
The HK·21 manual has instructions for most
popular computers.

I use 1200 baud by sening the TERM STAT to
"S7E1E" on the Models 1001102 and sening
ABAUO on the HK·21 to 1200. You can stop and
start the display by entering CRTl5 and CTAL a
in sequence.

There is one small problem with this sys
tem. The display will sometimes stop by itself .
When this happens, the computer doesn' t
seem 10 want to talk to the l NC. If you type
CTRl. a. the disp(ay will start again. This~
pens because the display on the Model 1001
102 will not always keep up with 1200 baud
packet. The computer automatically sends
out an XOff(CTRlS) when it needs 10 catch up.
tt then automatically sends an Xon (CTRL 0)
when it is ready for more characters from the
INC. Th is seems to work just line most of the
time but , once in a while, either the computer
doesn't send the Xon. orlhe TNC doesn't see
it. The TNC just keeps wait ing until you manu
ally type CTRLQ.

The TERM software in the Model 1001102
allows you to upload and download ASCII text
You can also print out a hard copy. You can
store files on a cassette tape or save them to
disk with a 3V, wdisk drive.

Command Mnemonic Terminel ' Description

DAYTIME DA LOCAL Used 10 set cerreet tere and elate.

UYMCAU. .YM LOCAL PeBS cal sign (ar.t SSID)

• BOO ." LOCAL Turn PeBS on and off.

BY, " RADlO Log off PBBS.

MINE ., BOTH ust messages which are to you or from rou. Gives
message nurrber, subject, time. and ca l (10 at a time),

RLE R BOTH Same as MINE except an messages are listed.

H'LP H RADlO Displays HK·21 PBBS help file., , RADlO same as HELP.

Kll ~ BOTH KiIs a ~en~ (by message oorrtler). Use a
""'. or &- nstead messago number 10 kiI oldest 10
""""'ll"S.

F£AO R BOTH Read a given message (by message nuniJer)

WRITE W BOTH Wrile a message 10 a given station (by call signl· 11 00
call Slgrl given. message is 10 -ALL-.

• TERMINAL Codes

LOCAL: Only compuler or terminal attached to HK-21 AS·232 port can use this command,
RADIO: Only remote station using packet radio can use this command.
BOTH: Cormiand can be used from either LOCAL or RADIO terminal.

NOTE: Mnemonics only used in LOCAL mode. The first letter of each command is used while
remole s!alion is connected to RADIO. Also. LOCAL mode inadive wt1iIe a station is usng the
PBBS on RADIO.

The PBBS commands, WIth descnptlOn5.

•

Concerns and Suggestions

As nice as the HK-21 is, there are a few
" gotchas" that you should be aware of. Most
are mino r, some have to do with my prefer
ences, and some might already be history by
the time you read this.

First, my HK-21 came with mounts for the
08-25 connector hood that had the wrong
threads. I informed Heath, and they sent me
the right bushings. I don't know why I both
ered to put the new bushings on; I don't screw
the 08-25 hood on anyway! The HK-21 is so
small and light, it will foll ow the connector and
cord anywhere it wants to go (with or without
the screws tightened).

The second problem was more serious. I
was not able to use the TNC in my portable
system on 145.01 because of a "birdie" or
spurious signal introduced by the TNC into the
HT radio. I found I could solve the problem by
attaching an antenna mounted far away (like
on the roof of the house). However, this was
not suitable for po rtable and mobile use.

Contact with Heath kit produced the fix of
pUlling a 5 pF capacito r across the 4.915 MHz
crystal (connected to pins 65 and 66 of the
le-& processor). This has allowed me to work.
the 144.99 and 145.01 MHz frequencies in my
area. The birdie now shows up on 145.00,
away from any packet frequencies.

White RFI (radio frequency interlerence)
generated by the internal computer is a prob
lem with all the TNCs I have owned, the HK·21
seems to be the noisiest. The plastic case has
no shielding on the inside. If you have visions
of using a short rubber duck antenna with the
TNC strapped to the back to the HT, better
think again. This configuration will not work.
unless you're right next to the station you're
talking to. As mentioned in the description of
my system, a more practical set up is to use an
antenna a 3-12 foot distance from the HT,
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TNC, and computer. The farther away the an
tenna, the better the oertcrmence.

In my unit , I had some problems with the
system memory losing its mind from time to
time. I would lose all my PBBS messages and I
would have to re-enter all my defaults. After
this happened a few times, I looked inside and
discovered that the battery had a loose ceo
nection to the PC board. After a qUick solder
job, the problem was fixed . The lithium battery
should be good for at least 5 years.

There are small inconveniences one wilt
find with any product this complex. However ,

" The system is
built around a Z·80A,
software compatible

chip."

there are two hardware features I find real
ly annoying . First, the external power plug is
on the side of the unit. For mounting in my
case, it would have been better positioned
on the back or the front of the TNC. In defense
of the designers, I can see that the 08-25
plug takes up space on the back and the front
panel is fulll Th is brings me 10 my other annoy
ance.

Why did the designers use a standard DB
25 on the back of the unit? It adds two inches
to the length 01 the unit. A telephone plug
similar to the radio input on the front would
have been pertect.

The HK·21's software has been exception
ally dependable. The unit has nevertripped off

into never-never land . However, some small
qu irks are worth mentioning . First, you can
change the date from MM-oD-YY to DO
MMM-YY with the DAYUSA command. This is
used in the MHEARO list and lor time-stamping
packets. However, the command does not
change the date format in the PBBS. This is
especially confusing because, when you list
messages with the ALE or MINE PBSS c0m

mands, the headers only show the day and
month (MMfOD). Thus, 12111 always means
Dec 11, no mailer how the DAYUSA flag is set.
When you use the READ PBBS command, the
date in the message header is given as YY/
MMIOO.

As far as I can tell, the unit is not compat
ible with Net-ROM EPROMS. It doesn't have
a KlSS command for use with TCP/IP sys
tems, nor does the unit work with HF 300 baud
packet. While these features are available
on other TNCs in this price range, the HK-21
was clearly intended to surpass the size ,
weight, and current consumption of the com
petition.

Support

I have contacted Heathkit twice about my
HK-21 , once by tetter (phone lines were busy
all afternoon) and once at the ARRL Conven
tion in Portland , Oregon. Both times they were
able to answer my questions and solve my
problems quiCkly. I have been happy with the
quality 01 the product and the servce.

As far I as know, at $2 19.95, the HK-21 is the
most expensive UHF/VHF single radio TNC
on the market today. Add another $17.95 for
the HKA·21-1 , an optional internal battery
pack. II size, a built-in battery pack, row cur
rent consumption, and a built-in PBBS are
features on the top of your list, you might well
feel it is worth the price. I did . For me, the
HK-21 is the perfect TNC for my portable
packet station. •



Official 1934
SHORT WAVE
RADIO MANUAL

Simple, htgh
pe rformance old
Ume shortwave rad ios!

All of the secrets are
here: the crrcun diagrams ,
parts layou t, coil spectflcations. con 
structlon details . operation hints . and
much more!

This is a compilaUon of shortwave
construction articles from -Short Wave
Craft-magazines published in the 20's &
30's, Ir s wall-to-wall "bow-to."

Included arecircun diagrams. photo
graphs, and design secrets of all short
wave receivers being manufactured In
1934 Including some of the most fa
mous: SW-3, the SW-5 "1lu1ll Box-, the
desorest KR-l. the Ha m mu rla nd
"Cornet pro", and many more.

Also Included Is a new chapter show,
tng how you can use transistors to reo
place hard -to-find vacuum tubes. Youll
even see the circuit that was lashed
together on a table top one night u sing
junk box parts, a hair curler and a lliga
tor clips, Attached to an a n
lenna strung across the base
ment ceiling and a 9 volt ba t
tery. signals s tarted popping
In like crazy. In a couple of
minutes a n urgent message
from a shlp's captain off se
a nte over 1500 mlles away
w3sheardaskJng foranaviga · '
tor to help hIm through shallow wa tert

These small regenerative receivers
are extremely Simple, but do they ever
perform! This is a mus t book for the
experimenter. the survtvalrst who Is
concerned about basic ccm murucauon.
shortwave listeners. ham radio opera
tors who collect old receivers, and Just
about anyone Interested in old-Ume
radio.

Great bookl Fun to read! One of the
best cld-ttme radio books to turn up In
years, Heavily illustrated! Order a copy
today! 8 1/ 2 x I I paperback 260 pages
only $ 15.70 postpaid!

riTndsay PUbiicaiioii$1
: Box 12·WB4. Bradley IL 60915 :o Send a copy of Short Wa ve Radio
I Manual Enclosed Is $ 15.70, I
I

Chk, MC, Visa. Send a free cata- I
log of ot her books.
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and prtnl out the Infonnallon programmed
Into your controller. And _ your sys~m
-front panel- on your ecrnputer screen.

Youll find th" RC-850 C'OI'Iuoll"r on !ll(,
kcadlng vol~ ~at"llI around th" world.
ACC plonttn:<! ~mOl" programming of
~peat"llI - and conllnu". to plan".,.. with
",mote comput"r eceeee . While th" ~t
of t~ wm:Id Just talks about ntehlng up.
ACC conllnues to lead the way In advanced
repeat". te"hnology.

Now. with Its " om p u t" , tn t",fa"". th" '850
"an be best frtends with your computer.

advanced
computer
controls. inc.

And th.,...,·s !IO much for them to say!

Th" '850 n>mpuln Inkrfacr Improves the
managrmrnl of you. vvIoC'e ""pt'atl'r -rat"".
II aUowa you to command and program
tnl.,..,.ctJ....ly from your t"nnlnal or
pt'llIOnal cornput.,.. using a MODEM o r
packel WC. Even pre-vlew and edn
~pt'at.,.. m"ssag"s by typing words from
the controller's vocabulary dl""etly Into
messag" s lolS.

ReU1e~ and ca t alog data ~laUng to your
slte n,eaSUTements . equtpment status. and
....prat"r and command a"tMly. Download

2356 Walsh Avenue. santa Clara. CA 95051

ace

8D8MP J IBM and APPLE DXCC

The industry standard RC-850 Repeater Controller can
now talk with your computer.

If you have an IB.\I o r com patible: or a 12M" Apple: IIc . lie , o r Il g~ (w ith Apple:\I;"ork~) )'ou can
keql tnd,; of ),our DXCC. WAS . o r j u~t )"ou r e"er)'da)' logging ..... it h uur help. \'('ith lour
compurer rou can searcn. order, up<l,u c , or print anyone of the manr dat a fidd~ iOcl uded or
rou mar add soene of your o w n. This mako it ea~y 10 keep track of a ll the a.....ard~ and QSb in
your ~h~l·k . Fur 18.\1 we incl ude noth the p ro gram lind the d at a . For the Apple II M'"rio justthe
data h Included fo r use w ith App le \\'orks. Included in our data lire lI11 thl·I.T.U. & CQ zones
plu~ th elatitudes ~nd tongnuccs o f allthe currem DXCC co un tries. Al~o 1I1l ~ t ~ tes lind counties
are includcd!

JU~1 S 19 ,9 5 + Sl.lH) ~& h (O hiu n'~idcms ~dd '1.75% fo r the governor) .

I Eig h tland Data I
R I, #3 Alexandcr Road
ueuvute, O h io 44 8 1'

or (1I11419-886-3807 0r4 19-529 -5 15 5 == I : I
(I l .tH)'iff/orp bon(' orders) Visa & stc:ucc('pt"d
Apple &I AI'PI..Wurks arc "'II. TM of Appl<.' Computet Inc:. Ill\! ;, a rt1l . TM Ofl nlC1'Tlalional Il...ir\ro. Mu hinn ,
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Photo SO. The HK-2 1, HT, batteries, and
"cigarette " type power jack, all hooked up.

GeI-~"

Antennas

Ihave tried a number of antennas with this system .
The two I use Ihemosl area portable f -Poteanlenna,
the SPARKY-J sold by Antennas West, and a
quarter-wave mag mount.

The SPARKY-J unit is flexible and teres up to fil
inside the case. You can attach it to a wall or place il
outside. For best results, the antenna should be as
high as possible and away from any metal objects.
Tossing some twine over a tree branch and hoisting
the antenna up works great for me. For more
information about the SPARKY-J 2 meter antenna,
conlact Antennas West, PO Box SOO62·W, ProvoUT
84605. Phone (801) 373-8425.

I also use a mag mount quarter-wave antenna on
the car. The quarter-wave performs well, but it
requires a large metal Object, such as the car, for a
ground plane. The J-Pole needs no gro-und plane.

I use tne 12 volt DC batteries
because they will allow a fullS Watts
output on my HT and eacw much
longer usage compared to the HT
battery packs. The life of the battery
i s abou t s ix to eight hours ,
depending on transmit time and
battery temperature. I charge Ihe
battery using an A&A "smart"
Gel-Gell charger which I have set for
12 volts DC at 250 mA charge
current. Wilh this type of automatic
charger, you can lei Ihe batteries
charge indefinitely without damage.
However, you can use a 200 mA to
500 mA 12 volt DC battery eliminator
to charge the batteries if you watch
the condition of the charge. You can
do lhis by measuring the voltage
across the ballery while charging.
Once Ihe voltage reaches aboul
13.75 volts, Ihe batteries are
charged.

Overcharging will shorten Ihe life
of Gel-Gells. Gel-Cells do not lake
kindly 10 being discharged deeply,

either. They like to be always fully charged, and they
will last longer if you charge them soon after use, and
don't discharge them below the level al which the HT
"low battery" indicator lighls up. My next project will
be to mount a solar panel directly to the top of the
case and charge the batteries with the sun!

matching power plug. This way, the HT and TNCcan
be powered from a car wilh Ihe cigarette lighter
outlet.

Photo SOalsoshowsthe complete hookupoutside
the case. Note Ihal the antenna cord is net attached
to the radio.The inline fuses on the balleriesare hard
to see in the photo, but they are shown in the
schematic.

Cigaratle
POW9\" JaclVPlug

Model 10Q/102
Laptop Computer

Photo Se. Construction of the
separate battery compartment.

"=---<, --_':'

Photo SA. The complete system, with the
computer removed so that you can see the
TNC, HT, and battery compartment.

cardboard box when shipping it as chec ked
baggage. This keeps the case from gelling scuffed
up. Also, the case looks valuable and is an invitation
for theft.

Figure 51 is a schematic of the general hookup.
The 6 von batteries are wired in series and use an
inline "cigarette" type power jack (see Photo SO).
The power cable for the HT and HK-21 has a

/?~
A_n HK-21

Cable HIC

TH·2Q5AT

( 145010 1

m

\

Figure 51 . Schematic of the hookup, showmg the battenes m senes.

"AnI""M

PACKET TO GO
N7KHU

Photo S8. The external antenna cable is not
connected directly to the HT.

Phofos SB and SC show the
internal case consfruction. I found
that having the external antenna
cable directly attached to the HT was
inconvenient. I bought a female-
to-female chassis mount connector
and drilled a hole just belo w the
handle. The connector could have
gone anywhere on the case, but I
chose this position because of the internal layout of
the components and the protection this area gave to
the BNC jack.

In Photo SC you can see that I separated the
batteries from the main equipment compartment
wilh a piece of V4 " plywood. I glued it in place with
quick-set epoxy (Radio Shack #64- 2313), I glued the
bottom foam liner, which came with the case, with
contact cement to the main compartment and the
battery partition .The partition and the loam gives the
HT and TNC protection during transport.

The M102 computer rests above the equipment on
mounting tabs. available directly from Pelican. The
store I bought the case from knew nothing about
them. Position the labs 1V4· from the top of Ihe
bottom compartment. I used me quick-set epoxy to
attach these tabs.

The Pelican case is available at many camera
stores or by mail order (see Ihe ads in camera
magazines). There are holes for a lock on the case
for security . However, I always put the case in a

1 Kenwood TH-205A 5 wert. 3
channel , 2 meter HT radio

1 Heathkit HK-21 "Pocket Packet"
TNC

1 Radio Shack 32 KB Model 102
laptop computer

1 Pelican #1400 Waterproof Case
w/optional panel mounts

2 RadioShack#23-1816V,2.5Ah
Gel-Cell cellular radio batteries

Hook-up cables

TO get agood ideaof how you can use the portable
features of the HK-21, you really need to see an
example of a port able pac ket system. I have
assembled a system which I use in my car (while
parked), on out-of-town trips, during field day, and as
a secondary home system. In Photo
SA, the computer is removed, and
you can see the complete system.
The system contains the following
equipment and hardware:
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Number 11 on ,our FMdbKk card

Breadboard a VCXO
Continuous 10 meter coverage from your CB.

by Walter R. Stringer N8BSG
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N ovices. and Technicians, of which I am
one. may operate CW and other digital

modes from 28.1 10 28.3 MH z. and CW and
SSB from 28.3 MH z to 28.5 MHz. All the
repon ed activity on this band lately made me
want to get involved .

C R·To-IO
To successfully convert my Lafayette Tel

sal SSB-120 citizens band transceiver over to
10 meter operation, I needed to build a
vol tage-tuned va riable-freq uency crystal os
cillator (VXQ) thai could be varied over a 5
kHz range without losing its crysta l stability.
What I bui ll, however. might be useful to
anyone who des ires a VCXO (Voltage-Con
trolled Crysta l Oscillator) . This mod helps
you get the most frequency swing possible
with a voltage tuning range of 0 .010 12.0
volts. In my ease. it led 10 continuous IO-me
tcr coverage .

On the amateur 10 meter band , only the
upper sideband is used for voice modulation .
For CW operation. the AM mode could be
used to cause the transceiver to outpu t a carri
e r by keying the P1T (push-to-talk) line and
not applyi ng any mod ulation via the micro
phone. The same offset crys tal is used for
both USB and AM modes in most, if not all ,
SSB CB radios (includ ing the one that I con-

vertcd ) so that, for a successfu l conversion . I
had to worry only about getting one crystal
frequency changed and working properly .

T he Hitch

The CB channels. however, have a spacing
of 10 kHz between them , and therefore the
transceiver's I'LL (phase-locked loop) circuit
switches in 10 kHl steps. All SS B radios have
a " fine-tunc" or " clarifie r" contro l on them
for tuning in received signals, and there are
convers ions to allow that circuit to work dur
ing transmit as well. CD C ity International

PllolO A. The completed oscitkuor-buffer ne.\'ll('d in
tll(' con verted CB transceiver , (11 frotll cen ter of the
nt<. Tllpt' Ihe hell/om ofth(' board /0 pr('l.,tlI shorts.

(PO Box 31500 , Phoe nix, Arizona 85046) is
a very good source of CB-to-IO meter co n
ve rs ion information . Also check with 73
,\ fagazine for their list of 35-40 anicles on
CB-to- IO conversions.

For operation on the amateur 10 meter
band , you need continuous frequency cover
age. and to get that . you need to make each
channel freq uency-agile to the tune of 10
kHz , plus fill in any " missing channels " .
Fortunately for me , the output of the oscilla
to r is doubled by the rad io ' s circuitry, so even
if I cou ld get only 5 kHz of total oscillator
swing I cou ld cover the enti re 10 kj-lz-wide
channel. Now all I had to do was try to build a
crystal oscillator that could be voltage- tuned
over a 5 kHz range.

The Answer

The approach I used was to "breadboard "
an oscillato r circuit. When I gOl everything

TUNING
VOL fAGE INPU

/

Fit<ure I . Schl'flul/ic for lh~ vcxo nwdifi culion . Photo B, 1h~ a!i.wmh/n/ VCXO mod.
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Figur~ 2. PC board/oil diagram /or Ih~ vCXO mod. 1h~ ~ndoud s~r:tiOllS on t~ board /J'~ foil. score bt'tw«n lh~ucrions ....ith an X-(leto knif~.

is commonly used), and a 10 pF load capaci
tance. Both were HC-IS/V style holders with
wire leads from Marden Electronics Compa
ny , Inc. (PH: SOO-222-6093) . Even with 5
day .. rush shipping ," the cost was pretty
reasonable, and I've had good luck with crys
tals from them. As it turned out, under identi
cal conditions. I got 300 Hz more swing from
the 10 pF crystal (3.9 instead of 3.6 kHz) and.
since it would oscillate higher in frequency. I
could tune it above and below the desired
center frequency. With a 32 pF crystal, all or
most of my range would be below the desired
center frequency. .

The Ri~hl Varactor

I used a veractor diode in series with a .001
mF cap in place of where the trimmer cap
would go to make the oscillator voltage
tuned. A crystal will block DC, so the .001
mF cap may seem unnecessary, but I prefer to
use it anyway to prevent applying DC tuning
voltage to the crystal.

I tried several different varactor diodes in
the circuit to see which would give me the
most frequency swing over a 0 .0-12.0 volt
range. and the best was the varactor diode
that was used to modulate the 1.7-I.S MHz
RF carrier of an old Radio Shack cordless
phone base unit.

Parts List
Voltage-Tuned Crystal Oscillator

MPf·l02 FET
2N2222A NPN
MV-209 verecoe Diode
lN4148
10.32625 MHz Crystal,
10 pF Load Capacilance
10 ...H Coil
100 IolH Coil
0001 IolF CapaCItor
25 pF Capacitor
.01 IolF Capacitor
100 pF Capacitor
l 00kO 1/4 Watt Resistor
3900 V. Walt Resistor
47kO V. Watt Resistor
4.7kO V. Wall Resistor
4700 v. Watt Resistor
50110 Tuning

Potentiometer,
Linear Tapel"

One 2Vz - • \. pece 01dou~ pnnted
circuit board

Two2Vz ' • '4 ' pieces of double-sided
printed circuit board

Two .,. •• V.' pieces ofdou~printecl
circuit board

L1
L2,L3.l4
C1.C2
C3.C4
C5.C7
C6.C8
Rl ,R2
A3

A'
AS
A6
A7

0 '
02
0'
D2
XlAL

Crysta ls
I ordered two crystals of the same frequen

cy-a 32 pF load capacitance (which is what

work ing right (the frequency swing that I
desired and sufficient output level ), I in
stalled it in the rad io for the final test .

F igure 1 is the schematic of the VCXO
mod . Figu re 2 shows the etching pattern of
the board. Th is can be " etched " with a ruler
and an x-aoo knife , or with a Dremel tool
with a broken d rill bit used as a router (my
method) . Figure 3 shows the pans placement
on the board . Note that at the four sides of the
board are strips of PC board soldered to join
together the top and bottom ground planes of
the double-sided printed circuit board . Photo
A shows the completed oscillator-buffer in
stalled in the converted C B transceiver . It
may be necessary to put electricaltape on the
bottom of the circuit board to prevent it from
shorting anything out.

It is always good to fi rst consult a reliable
reference book when you are setting out to
make a mod. Even if you don't find exactly
what you are looki ng for, you may find some
thing that does most of what you want, there
by making your job simpler. As my starting
point. I looked under " VXO circuits" in the
1987 ARRL Handbook . ( I believe that every
one who experiments with RF circuits should
own a recent copy of the ARRL Handbook .)
Included are "practical examples of crystal
controlled oscillators that can be frequency
trimmed."
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Figu,~ 4. VCXO frequency ou/pur versus vol/ag~

luning rtlnge. It is a wry linear function.
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A Motorola MV-209 varactor diode turned
out to be almost as good . This is rated to up to
30.0 volts maximum. The diode is reverse
biased in operation. As the tuning voltage
increases so does its capacitance, which in
turn decreases the oscillator' s frequency . If
you wish to go up in frequency as you turn the
fine-tuning (or clarifier) knob clockwise, you
must wire the potentiometer up so that as you
turn it the tuning voltage to the varactor diode
decreases.

I experimented with the value of Ll un
til I got the most frequency swing with
out losing the crystal stability (this is ob
vious when monitoring the oscillator's output
with a frequency counter, as the oscillator
frequency will suddenly take off). Ll adds
about 400 to 500 Hz additional frequency
swmg.

The IN41 48 diode (02) limits the ampli
tude of the RF at the gate of Q I . While this
does decrease the output level of the oscilla
tor, it allows approximately I kHz more
swing than without it (3.9 instead of 2.9
kHz).

Which Coil?

The coil (U) in the source ci rcuit ofQ I can
be anything from 100 ~H to I m j-l . A 5600
resistor there in place of a coil will result in an
output with much less harmonic content
(great. if you are intere sted in only the crys
tal ' s fundamental frequency). Any coil with
in the above range will give a slightly better
frequency swing than the resistor .

Capacitors C3 and C4 are in series with L I.
the crystal, C2. and the varactor tuning
diode . Since in a series circuit the total
capacitance will not be any larger than the
smallest capacitance, C3 and C4 should be as
large as possible, which allows the varectcr
diode to be the dominant influence on the
frequency of the oscillator. The other limita
tion on the values of C3 and C4 is that, since
any kind of trimmer capacitor across the
crystal would limit the frequency swing ofthe
oscillator . they together tune the crystal to the
desired center frequency . When using the
Colpitts crystal oscillator, I prefer to keep
both feedback capacitor values the same. al
though many other places specify that the
"bottom" (source-ground) capaci tor be 3
times the value of the "top" (gate-source)
capacitor.

In Praise (If Buffers

I built a buffer stage to follow the oscilla
tor. When working with oscillators for RF, I
recommend always building a buffer stage .
The cost of the extra transistor and pans is
next to nothing. and you can use the buffe r
stage to really build up the level of your signal
and also to filter out unwanted harmonics.
The buffer stage also serves as a constant load
forthe oscillator. This way, all the oscillator
has to do is oscillate . which is very important
if you are trying 10 optimize it for something,
such as for maximum frequency swing.
When I installed the oscillator in the radio. I
took out L4 and instead wired into the circuit

the tuned RF transformer for the offset oscil
lator stage.

You can tune the buffer stage output by
adding a trimmer cap. CTRIM. from the col 
lector of Q2 to ground, which will resonate
with L4. The same thing could be done with a
tr immer cap from the drain ofQ l to grou nd,
which will resonate with L3. At 12.0 volts ,
Q I draws less than 0.5 rnA . and Q2 draws 28
rnA.

The osctllatot's frequency output over the
voltage tuning range is quite linear, as the
chan (Figure 4) shows. Your "fine-ume" o r
clarifier potentiometer must be a linear type.
however, as using an audio taper type will
cause all of your range to be alone end of the
dial.

Ultimately , with all of the experimenta
tion. I was able to get 5.04 kHz of frequency
swing out of the oscillator at the crystal's
fundamental frequency .

Finis

During my convers ion and troubleshooting
I tested the rig in the AM mode with the PIT
line keyed on and. with no modulation ap
plied, measured all my frequencies on all my
channels. A 10 meter SSB on-the-air test with
my converted unit showed the conversion to
be working fine.

So, there it is- a fun and cheap way to get a
channelized CB on 10 meters. This band will
be hot over the next few years, so I hope this
mod will help you get in there and make good
useof it!fJI
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73 Amateur Radio. cafl Peter
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Peterborough . NH 03458.
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SIGN
MUGS
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Checks Payable To:
TODD W, SKOGEN
P.O. BOX 3025
FOX VALLEY STATION
AURORA. IL 60504 Cleatly Print Your
(312) fKl5·5972 Cal Sign & Name
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- [f you carry 73 Arnotl'll( Radio it will increase your
store traffic-and our dea lers tell us that 73 i ~ the
honest selling amateur radio magazine on the news
stand today .

- Increased store traffic means increased sales for you.
Hams will come into your store to pick up the lates t
issue of 73 and end up buying the latest all-band. all
mode transceiver (or at least a few feel of C;0lI .'l.).

- 73 AnUlrt ur Rudio guarantees each issue-you pay
only for the copies you se ll. We pay for all shipping.

C IE is rhe ....orld's largest independent
study elec tronics school. We offer ten
courses covering basic e lectronics to
advanced digital and microprocessor
technology. A n Associate in A ppli ed
Sc ien ce in Elec t ron ics Engineering
Technology is also offl.' rt·d.

Study <I t home - no classes. Pro
grams accredi ted and eligible for VA
benefits.
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Number 12 0<'1 your FHdbaek card

F eed Point Protection
A little help for your bumper-mounted antenna.

by W. C, Cloninger, Jr. K30F

o

o

Construction

Figure I shows the construction of the en
closure I made for the Hustle r mount. The
core is a 2-inch section of 2 1f.r: -inch d iameter
automotive exhaust pipe. I welded a lop plate
to the cylinder and cut out a sect ion in the side
of the pipe where I welded in a Flat section to
provide a good mounting surface for the BNC
connector, For readers who don't have ac
cess 10 welding facduies , see Figure 2. Thi s
shows a non-welded method o f construction.
The plate at the bottom o f the cylinder covers
the large hole on the mount bracket and also
helps center the cylinder assembly (Figure
3). There is no attempt 10 seal the bottom
plate , as it eas ily keeps water from splashing
into the enclosure and will allow any water
which may seep in 10 run out the bottom .
Paint all pan s of the assembly to prevent rust.

The original Hustler gasket is used at the
top of the mount. 10-32 x 3-inch screws se
cure the expanded assembly . EXira nuts and
lock washers inside the cylinde r at the under
side o f' thc top plate add stability to the assem 
bly. T hen assemble the ball mount and attach
the center conductor wire from the BNC con 
nector to the feed point o n the bal l mount stud .

The completed assembly is now attached 10

the bumper bracket with self-lock ing nUIS,
and the protected antenna mount is ready to
pull in all those OX signals in all kinds of
weather!DI

.....Tl COVERS
HOLE . "0C{ " TEIlS
PIPE CYLINOEA 0..
HUSTLEA SA£C _ET

CUT ...0 ..ELO
,.. rL.T ....~L

weather resistant. a.. arc se veral other types
of connectors. The ease o f removing or at
taching the coax was important to me because
I have used the Hustler mou nt on at least ten
different vehicles.

o
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A 8 ,....C connector for fh~ enclosure mak~5;/ "]5)" to

attach ('(JUI to the mOIiIl/.

The Solution

I solved this problem by protecting the
antenna feedpoint from exposure 10 rai n, din,
and salt. I modified the Hustler mounl to
protect the antenna feedpoiru by making an
enclos ure. I also added a BNC connector to
the enclosure to make il easy to attach coax to
the mourn (sec photo). BNC connectors arc

'I
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S e veral years of heavy mobile HF opcrar
ing (100,000 miles and 100+ countries)

can reveal much about mobile antennas and
bumper mounts. I have used a number of
d ifferen t mobil e antennas and combinations,
including the regular Hustler resonators in
both single and "candelabra" configuration.
the Swan M34 mulliband antenna in th ree and
four band configurations , and finally a horne
brew multiband antenna. (" Four Band s. One
Whip ," 73 Maxazine. April 1984 , page 56 .)

The performance of each antenna and corn
bination was sat isfactory and none seemed to
offer any d ramatic difference in either trans
mitred or received signals. There arc some
differences in bandwidth from one antenna to
another, but my HF transceivers (solid state)
did not substantially redu ce output power un
til SWR was well above 2: I . Some of today's
HF transceivers arc much less tolerant of
reflected power than the Alias 210X and
2 10XlE"s thai I used . In [he best of condi
lions. a mobile antenna is no match for your
triba ndcr at six ty feet, or even a good d ipole.
hut mobile antennas still per form remarkably
well with reasonable band condit ions. Sti ll.
you want to ensure thei r continued pea k per
formance .

Real Antenna T urn Off

I used only the Hustler humper mount , but
this one and a number of other mounts expose
the feedpoint of me antenna 10 the cleme nts.
Thi s feed point e xposes these mounts to
severe problems , particularly in winter
weather. The culprits are wet din and sa il.
They will drop a S9+20 signal to an 55 or
less . This will also play havoc with your
transmitted signal. particula rly if your HF
transceiver is sensitive to SWR. O nce salt has
coated the antenna mourn . it docs 1101 even
have 10 be wet 10 cause problems . Ambient
humidity provides enough mo isture 10 allow
the sa lt to conduct well .

Figllr~ J. AJSt'mhf)" details of prol~(ud 11/(>bif~ WI 

fn lna mtJUm.

Figllrt' 2_ Afltrnatt C(Hu tructioll. This dot5n ', re
quirt ..-eIJing.

Figurt 3. Lo..-er plutt covers holt in br(JcUt and
aids in ctnttnng tht tncf05urt C)·lindt' .
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~/.lIJd-hpld5 Regular SALE
IC,2A z.meters 28900 259'1
IC-2AT .,.. Itll TTP 319 00 27901

IC-3AT 220ITTP(tlo) 349.00 269M

IC-4AT 440 MHz. TTP 349.00 29901

IC-02AT/Hi, h P~ 409 00 34901

IC-03AT lor 220 MHz 449 00289'1
IC·MAT lor 440 MHz 449 00 38901

IC·u2AT for 2m w/TTP 32900 289'1
IC·uUT 440 MHz, TTP 369,00 29901

IC-2GAI lor zm. TTP 429,00 379'1
IC·4GAT 440MHl, ITP 449,00 399"
IC·32AT 2m/440MHz 629,00 559'1

IC-u2A fOI 2m w/ o ITP
A S299 - Closeout $249M

IC-l2AT 1W 12CHz FM HT/battlcgrlTTP 473.00 369M

IC-l2GAT Db ll1W 12CHz fM HTITTP 529.00 469'1
Aircr" fr band h,mdheld5 Regular SALE
A·2 5W PEP synth aircraft HT.. 525.00 479'1
A·20 Svoth. anctaft HI w/ VOR..... 625.00 569"
Accessories for.lll E-'lrcepl micros Regular
BP-7 425maIl/1 3.2V Nicad Pak . use Be·35 79.00
BP-' 800mah/ 8,4V Nicad Pak . use BC-35... 79.00
BC·35 Drop in desk charger lor .11 battel~ 79.DO
BC-16U Wa ll chalger lor BP1IBPS 2125
lC-II Vmyl case tor Olx uSIng BP-3 20.50
lC-14 Vinyl case lor Olx using BP·1I8 2050
lC-02AY leather case for Db models w/BP·1I8 54,SO
Accessories for IC and IC·O 5eriE-'s Regular
8P-2 425mahl7 ,2V Nicad Pa j . use Be35 4900
BP-3 Extra Std. 2SO mah/8 ,4V Nicad POlk 39.50
BP-4 Alka li ne battelYcase 16.00
Bp·5 425mah1l0.8V Nitad Pa~ • use BC35 65.00
CA-5 5/ 8-wave telescoping 2m anlenn.. 19.95
CP-I Cig. Iigh tel plug/cord for BP3 or D!x 13.65
CP·IO Baltery seJ)llltlOf1 cable w/ cllp........ 22.50
OC·I DC operation J)lk for standard models 24.50
MB·16D Mobile mtg bId for alt HTs. 25.99
lC-2AT leather case for standard models 54.50
RB·} Vin yl waterproof rad io bag 35.95
HM-9 Speaker microphone 47.00
HS·IO Boom mitrophone/head$et 24.50

HS·IOSA Vox unil lor HS·\ O& Deluxe only 24.SO
H5,IOSB PTT unil lor HS·IO _ 24.50

55-32511P Commspec 32-tone enceder •...... 27.95

f or other HT Accessories not listed please CALL
RE-'CE-',Vf<rS Regular SAU
R-7IA 100kHz 10 30MHz receiver $999,00 869'1

RC-ll Infrared remote cooncner.... 70.99
Fl-32A SOO Hz CW filter 6900
Fl-63A 2SO Hz CW filter (1st IF) 59 00
Fl-UA SSBlillel (2nd IF)....... ..... \7800 159' s
EX-257 FM unit .. .............. ...... . 49,00
EX·310 Voice synthesizer 59.00
CR·64 High stabIlity OSCIlla tor xIII 79.00
SP·3 External spe.kel..... .......... . 65.00
CK-70 (EX-299) 12V DC Olllion...... 12.99
MB-12 Mobile mount ........ ...... ... 25.99

R-7000 25MHzlo 2GHz scan rcvr ... .. 1199.00 1049
RC-12 Infrared remote cconcuer.... 70.99
EX·310 Voice synthesizer 59.DO
TV·R7000 ATV unit 139.00 129"
AH-7000 RadlallOg antenna 99.00

HOURS. Mon.th ru Fri.9.s:30;Sat 9-3
WAYS lines are lor Quotes & Ordering only,
use Regular tine lorolner 1"10& Servk:e dept.

*Laflle Stocks* Fast Service*Top Trades
atAES'

Due tott.. Ii,. .01th. ICO Mp.oducll '.... someaeen'oly
Items • •e not hsted . If JOwhu . a qunloon. pi.... ealf.
All p"cn I hown e,. , ubJect 10 chan,. w,th oul nollel ,

UI-19A 10m lOW band unit 299.00 26901

UI-29A 2m 25Wband unit... . .. .. . 299.00 269'1
Ux.29H 2m 45W band uni!... 349.00 31911

UX-39A 220MHz 25W band un it. .. . 349.00 28911

UX-49A 440MHz 25W band unit .. .. 349.00 31911

UX-59A 6m lOW umt .••••••••••••• 349.00 31901

UX-l29A 12GHz lOW band un it 549.00 499'1
IC-l200A lOW I.2GHz FM Mobile 699.00 549'1
IC-3200A 25W2m/ 440 FMITTP (c/o) 695.00 499'1

UT-23 VOice synthesuef. ..... . ... . . 34.99
lC-3210A 25w2m/440 FM /TTP 739.00 64911

AH·32 2m/440 Dual Band antenna 39.00
AHB-32 Trun k-lip mount. .. .. .. ... . 35.00
Larsen PO-K Roof mount .. . .. . . .. .. 20.00
Larsen PO-TLM Trunk·lip moun!.. .. 22.00
tasen PO-.... Magnetic mount .. .. 22,00

RP-1210 1.2GHz lOW 99 ch FM xcvrl529.00 1349
RP-2210 220MHz 25Wlepeater 1649.00 1469
RP-3010 440MHz lOW Fill re peater 1299.00 1149

VHF/UHF base mulli·modes Recular SALE
IC-275A 25W 2m FM/ SSB/CW ,,/ ps 1299.00 1069
IC·275H lOOW 2m FM/ SSB/CW . .. .•. 1399.00 1129
IC-375A 25W220 FM/ SSB/CW (c/o) 1399.00 899M

IC-475A 25W 440 FM/ SSB/CW w/psl399.00 1099
IC·47SH 75W 440 FM/ SSB/CW 1599.00 1289
IC-575A 25W 6/IOm xcvr .,../ps 1399.00 1129
IC·575H lOOW6/ 10m rcvr 1699.00 1499
IC·471H 75W 430-450MHz base (c/o) 1399.00 9891~

PS-35 Inte rnal power supply 219.00 199u
AG-35 Mast moonted preamp .. .. .. 99,95
AG-35 (Purc hased with IC-471HI 99.95 9'1

SII--G Desk mlCrophooe ..... .. ... ..•.. 47.95
EX-310 Voice synthesizer ..... .•.•.. .. 59.00
TS-32 CommSpet encode/decoder. .. . 59.95

UT·15 Encoder/decoder interlace. .. 34.00
UT-15S UT·15S w/TS·32 installed.. .. . 96.00
VHF/UHF/12 CHz M obiles Regular SALE
IC-37A 25.,.. 220 FM ITTP mic (c/o) 499,00 349'1
IC-47A 25w 440 FMITTP mit (c/o) 549.00 399'1

PS-45 Compact SA power supply .. . 145.00 134'1
UT·16/EX-388 Voice synthesizer .•. 34.99
SP-I0 Slim-line external speaker 35.99

IC-2IA 25W 2m FM, ITP mic 469.00 409'1
IC-28H 45W2m fM , ITP mic 499.00 439'1
lC-38A 25W 220 FM. ITP mic 489.00 349'1
IC-48A 25W440·450 FM, regula r mic 459.003691\
IC-48A 25W 440·450 FM, ITP mic . .. . 509.00 449"

H"-14 Exira TTP mictephcoe .••••• 59.00
UT·28 Digita lcode SQuelch. .. . .. .. . 39.50
UT-29 Tone SQuelch dectlder 46.00
HII-16 Speaker/microphOfle 34.00

IC-228A 25W 2m FM/TTP sun mic••, 509.00 44901

lC-228H 45W 2m FMmp sun mIC 539.00 47901

UT-40 Pocket beep function 45.00
IC-900A Transceiver controller. 639.00 5691s

* Package Special •••
IC-900A Transceiver controller with UX-29H
2m/4SW and UX-39A 220/25W band units.

$969"

o
ICOM

IC-7lS HF lfanSCeJverl SW ICYT/ mic 1099.00 949~

PS-55 External pewer supply 219,00 199M

AT·lSO Automatic antenna tuner 445.00 369'1
FL-32A 500 Hz CWfitter 69.00
EX-243 Electronic ke yer unit ... .... 64.50
UT-30 Tone encode! 18.50

Olher Accessories Rqular SALE
lC·21l1 160·15m solid slate amp .,../psl999.00 1699
PS·15 20Ae~lernal po.,..er supply . .. .. 175.00 159'1
PS·30 SySlems pIs Ill / cord. 6-pin plug 349.00 319M

liB Mobi le mount 735175IAJ76IA. . . 25.99
SP·3 External speaker .•.. ... 65.00
SP·7 Small ertemat speaker 51.99
CR·64 High stab. rel. xtal tor 75 IA .. . . 79,00
PP-l Speake r/patch 179.00 164' \
SII-6 Desk microphone 47.95
SII-8 Desk mic . 1""0 cables. SCan..... a9.oo
SII·IO Compressor/graptl EQ, a pin mit 149.00 139"
AT-llXl lOOW 8·band auto.antenna tuner 445.00 389'1
AT·5OO SOON9-bandauto.antenNtuner 589.00 519'1
AH-2 a·band luner .,../mount & e f up 659.00 589'1
AH-2A Antenna tuner system, only.. . . 519.00 449'1
GC·5 World clock 91.95 79'1

le-7SIA g-band Iw/J·30 MHz rw 1699.00 1469
PS-35 Internal power supply 219.00 19~

Fl-l 2'" 500 Hz CW filter Ust IF). . .. 69.00
Fl-6]'" 250 Hz CW filter ust IFl. . .. 59,00
FL·52A 500 Hz CW filter {2nd If}. _. 115,00 109"
n ·S]A 250 Hz CWfilter (2nd IFj . .. 115,00 I09tl
FL-l] AMli lter•• .. .. ... .• .• .. .. .. .• 49.00
H-70 2.8 kHz wide SSB liller 59,00
le-IO External frequency controller 49,00

IC-761 Xcvr/Rcvr/ psituner 2699.00 2369
HM ·]6 Scanning hand microphone 47.00
SP-20 Ext. speaker w/ audio filter . . 149.00 139"
H-IOI 250 Hzlst IF CW filter 13.50
FL-S3'" 250 Hz 2nd If CW filter 115.00 109"
H-t02 6 kHz AM filler 59.00
EX-310 Voice synthesizer........... 59.00

HF fquipmenl RtlUlu SA LE
IC·7S I XCYI /RcYI / ps/tunel / scope . .. 599500 C111



Number 13 on your FHdba<:k e'rd

73 Review b)' Pete Putmon KT2B

YaesuUSA
17210 Edwards Road

Cerritos, CA 90701
Price Class: $800Go mobile at the drop ofa hat.

Yaesu FT-790RII All-Mode
Transceiver

Yaesu has consistently come up with in
novative transceiver designs, from full

featured HF transceivers 10 dual band VHFI
UHF hand-helds. Yaesu offers a line of porta
ble all-mode radios for VHf operation. and
we've reviewed the other two in the last year:
the FT-60AII lor 6 meters and the FT·290AII
for 2 meters. The combination of a mobile, base,
and portable transceiver all in one package is
very appealing _.. especially forecse of us who
like to operate portable at the drop of a hal .

Now Yaesu has added a new lace 10 the line
with the FT·790RII . an all-mode transceiver lor
430-450 MHz operation. It uses the same ac
cessories as the BOOR and 290R, is the same
size, and prelly much operates the same
way-which is to say il does its tab very well
even under some fairly adverse conditions.
The 790R is quickly distinguished from its two
cousins by t':le dist inctive blue nameplate
which reads " UHF" under the front panel
BNG connector.

Overview

The fron t panel layout is very simple . Con
centric knobs control power on , volume , and
squelch. The largest knob con trols frequency
tuning and is directly below a miniature RF
output/signal strength meter. Eight buttons
below the ma in display do the bulk of the work,
controlling the dual VFOs, the ten memory
pos itions, highllow power, repeater offsets ,
noise blanker, luning speed, and mode opera
tion among other things. A clarifier (A IT) con
lrol is located to the extreme right of the front
panel above the microphone connector.

The suppli ed MH-15C8 DTMF microphone
also allows the operator to step throu gh the
memories or Shi ft frequency with the UPI[)WN

buttons. These controls can be locked out via
a rear panel switch if desired. An optional MH
10F8 speaker/microphone is also ava ilable
without the DTMF function. Miniature phone
jacks on the side of the radio allow connect ion
of a remote speaker and a CW key (keying is
au tomatic), and the front panel BNG connec
tor is used for a whip antenna. Otherwise, a
type N filting on the rear housing is the stan
dard antenna connection .

One comment regarding the microphones:
It has been my experience with two of the
MH-15C8 microphones that they do not hold
up welt under normal use. The first un it would
not transmit anything remotely resembling a

The Yaesu FT-790Rff is ideal lor mountaintop
UHF operation and makes a light package
with the eccessoey FBA-B barrel}' case.

DTMF signal, and the LOCK switch on the sec
ond would not funct ion correctly. The micro
phone supplied with the FT-790A has neither
of these problems, however.

What makes the FT series unique is the
modular approach used throughout the line.
For mobile or base sta tion use, the FL-7025
amplifier is connected to a battery or DC sup
ply and up to 25 Walts output is available. The
FL-7025 con tains a power module and DC
control circuitry wrapped up in an extruded
aluminum housing tha t doubles as a heat sink,
and is attached by two large latches to the
body of the 790R. rt's a small package and can
be installed easily in most automobiles .

Takin'lt With You

For portable operatiOn, the user snaps the
two latches to remove the FL-7025 pack. He
then attaches the accessory FBA-B battery
pack using the same two latches and he 's
ready to go. The FBA-8 pack uses 9 c -see
NiCd or alka line cells and operation of the
790A is identical except for three things: (1)
Power output is much lower, (2) The front pan
el lamp is disabled, and (3) The antenna must
be connected through the front panel .

Power output wi th the battery pack is typi
cally 3 Watts on high power. Is that enough for
portable communications? For FM simplex
and repeater work, it's more than enough.
How about on SSB or CW? We'll find out in a
moment.

Although the meter lamp is disabled, a but
ton on the rear of the FBA-6 pack allows you to
turn it back on momentarily or permanenlly
but at a higher rate of battery depletion . Yaesu
supplies a flex antenna for the 790A called the

YHA-44D which is fine for simplex or repeater
work. For weak-signal operation, however,
something with a bit more gain is called for at
the BNC jack.

The FT·790R is equipped to store up to 10
frequencies in memory. The memory posi
tions also store and recall repeater offsets,
operating mode, and subtone settings from
the FTS-7 subtone encoder. Note that only
one subtone setting is possible with the FTS
7, and you will have to access the board
through the rear of the main housing to make
any changes.

The FT-790R offers three scanning optcns:
VFO scanni ng , activated from the UP/OWN

switc h on the microphone; memory scan,
whiCh can scan all 10 memories or ignore any
locked-out channels ; and programmable
scan, wherein memory positions 1 and 2 are
used to define an upper and lower band sag
ment tc scan and tune through. Priority chan
nel ope ration is also offered as is duplex oper
ation for non-standard offsets.

You can select all of these functions from
that 6 button keypad using a function shift key,
marked clearly with a large 'O F" on an orange
button. After using the radio for a bit, you can
get good enough with these buttons to find the
righ t combination without looking' All button
strokes are reinforced with the usual audible
"beep" and the " F" key has a distinctly ditter
ent pit ch.

The FT-790R covers the 70 cm band in two
segments: 430-440 MHz, and 440-450 MHz.
When in the first range, the display reads nor
mally. Operation in the second range is indi
cated by the word " HIGH" under the VFO or
memory indicator.

Three tuning speeds are ava ilable lor each
mode . In SSBlGW modes, the tuning rates are
25 Hz, 100 Hz, or 2.5 kHz per increment ...
more than adequate when used with the clari
fier control. In FM mode, the steps are 12 .5
kHz, 25 kHz, or 50 kHz. High speed motion
around the dial is accomplished with the UPI

OW N shifted push-button, which moves in 1
MHz steps.

Perlormance

As is the case with many small radios, the
meter indications on the 790R don 't reveal
much. Early 290 A and 690A owners cern
plained that RF output was very low for the
given microphone gain setting, and it took lots
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Squelch law: SSB/CW nla .451JV
FM nfa .12 1JV

Signal required for 'S9': nla 3.51JV

Transmitter Output: High Power, Fl-7025 25 W @8 Amps 25 W
low Power, Fl-7025 nJa 4 W

HighPower,FBA-8 2.5W@ 1.5Amps 3 W
low Power, FBA-8 nJa 350 mW

All measurements made with the following equipment: HP 608F generator, Bird 43
Thrul ine wattmeters, Bird Termaline coaxial resistor , Boonton 92 RF vohmeter.

Performance Data
Yaesu FT-790RII Transceiver

erage. Some hashing of the front end was
observed from a nearby high-power multKlp
station, but the sharp antenna helped consid
erably .

Conclusions

Easy! Another winner from Yaesu. If you
like to operate 70 ern portable anywhere
camping, at the beach, on a boat-this is the
transceiver for you. The small size of the 790R
lends iisellio any number of operating situa
tions, and it packs a lot 01 punch for its size,
whether you use the Fl ·7025 amplifier or go
barefoot wilh the FBA-8 pack. Best of all, the
price won't break your budget. 1JI

of voice to move the meter. Similarty, received
sta tions that appeared to be quite strong hard
ly budged the a-meter .

let's dig a bit deeper into these issues.
First. the RF power output is determined by
one internal control, functioning as an Al C
adjustment. The stock 290R could pul out as
much as 30 Watts by readjusting this control,
and it appeared that SSB voice peaks were
much higher on the front panel meter . Howev
er, the accuracy and response of such a small
meter is not to be tru sted . Inspection with both
peak-reading and average-read ing precision
RF wattmeters indicated that the 290R was
doing the job. And so it is with the 790R (see
Data Table).

The second complaint pe rtains to the 8-me
ter, and here it is well-founded. Received sig
nal strength indications are lower than would
be expected with the test signals used. All
three of the FT series radios suffer from this
malady, and I've also seen it on the ICOM '75
series VHF radios that sell for more than twice
the cost of a 290R or 690R! Fortunately, you
can recaubrate the meter if an accurate signal
generator is available to a more real ist ic set
ting .

In Actual Use

The 790R got its first big test during the
1988 ARRl UHF contest , where it and the
290R were backpacked up Calhead Mountain
in the lower Adirondack Park of New York
State . We felllwice on slippery rocks but the
radios only suffered a mild jolt. It was wet and
the threat of rain was constant, so conditions

Specification

Receiver Sensitivity: 10 dB SIN SSB, cw
12dB SINADFM

selectivity, -6/-60 dB: SSBICW
FM

weren't exactly pleasant . I put up a Tonna 21
element yagi on two sections of 5 fool mast
material and ran n directly into the BNC con
nector.

When not on 903 and 1296, I logged 15
contacts in 9 different grids in a four hour
period with three Watts from the FBA-8 pack
and a 16dB antenna . .. moslly on SSB. Some
of these contacts were made over paths ell
Ceeding 150 miles with 89 + 20 reports on
both ends. The 790R certainly hears very well ,
especially with a good yagi in front of il. And 3
Walts? Plenty of RF, especially when you go
mountairHopping! Receiver selectivity is sur
prisingly good, and dynamic range about avo

Claimed

0.2 1JV
0.251JV

2.415.2 kHz
12125 kHz

Measured

0.161JV
0.2 IJV

nJa
nJa

Hameal/on only minutes away
from Rorlda 's main affmctlons!

* Disney World * EPCOT Center

* Sea World * Wet n' Wild * Water
Man ia * Boardwalk & Baseball

* Gatcrtand Zoo * Xanadu
* Church Street Station

* 24 Hour RV Sites at nearby
campground

* Continuous Forums Satu rday
and Sunday

* FCC EXAMS Sunday at 9:00 am
*FREE Novice EllBm - sll others $4.00

Form 610 provided. Register fo r exams on
Saturday. Bring credits and license.

EXPANDED 'NDOOR SWAP TABLES
($25.00 for all three days )
Comme-relsl Exhibit Ares.

and activity center in the east.

ARRL
Northern Florida

Section Convention
April 7th, 8th, 9th

-1989-
NOW BIGGER & BETTER

THAN EVERI

at ORANGE COUNTY CIVIC CENTER
L- (at INTERSTATE 4, EXIT 29) ---'

* REGISTRATION *
$6.00 Advance

(Until March 15th)

$8.00 at the door
Children under 12 Freel

" C'mon down and enjoy
our Southern Hospitality"

For General Information & Tickets - Registrants and Exhibitors contact:
Hameation Information. P.O. Box 547811 , Orlando, FL 32854
ORLANDO HAMCATION & COMPUTER SHOW

Sponsored by: Orlando Amateur Radio Club, Inc.

HAMCA n ON CHAIRMAN: Larry Gilbreath
Generet tntcrmetion: (407) 657-9052 Commercia/Information: (407) 898-1027

~~~~~~~~~~~~ ", A,k tor BUll Showeller
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I:I,ASTRON
16,;, CORPORATION

9 Autry
Irvine, CA 9271 B
(714J458 -7277

INSIDE VIEW - R$-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABLE.

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• SOLIO STATE ElfCTRONlCAUY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOlD-6ACl( CURRENT LIMITING ProteelS Power Supply • OUTPUT VOLTAGE: 13.8 VDC :!: 0.05 volts

from excessive current &continuous shorted output (Internally Adjustable: 11-15 VOC)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPlf Less than 5mY peak to peak (full load &

UA,I IS·31. IS-4A. 1S·5A. low line)
• MAINTAIN REGUlATION & lOW RIPPlf at low line Input • Al n I..U••I. wil. !to WA C1',ll n " I . 1

""""• HEAVY DUTY HEAT SINK . CHASSIS MOONT AJSf
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE IN U.S.A.

MODEL RS-SOA MQOEL RS·5OM

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

c.'ll..... ICS ' Siu ll_, nl"I••
MODEl III, lA_, ll I··.·' II x. x l WI. [Ih,)
RM-12A 9 12 5\10 x 19 x 8Y. "RM-35A 25 3S 5'1. x 19x 1211:1 38
RM-SOA 37 50 5'10 x 19 x 1211:1 50

• Separate Volt and Amp Meters
AM-12M 9 12 5'1.x19x8 '1. "MODEL RM-35M
RM-35M 25 3S 5% x 19 x 12", 38
RM-SOM 37 50 5%x19x 1211:1 50

RS·A SERIES c.,I1I1'" les' Slllll") n l"ll,
MODEl Oil, 1"-'" lA. , I) " x Wx D Wl. llh .)
RS-JA ' _5 3 3 x 434 x 5lfo ,
RS--1A 3 • 3lf.o x 6'h x 9 5
RS-SA • 5 3'h x 6'11 x ] '1, 7
RS-1A 5 7 3'1. x 6'h x 9 9
FlS-7B 5 7 4 x 7'1z x 10'10 10
RS-l0A 7.5 10 4 x 7'h x 10'1. 11
RS-12A 9 12 awx e x s 13
RS-12B 9 12 4 x 7';" x1 0% 13
RS-20A " 20 5x9x 10';" 19
FlS-3SA 25 3S 5x 11x 11 27

MODEl RS·7A RS-SOA 37 50 s x 13'4 x 11 "
RS·M SERIES Cull, .... ics- Sill 11111 01,,11'

MODEl Oily 1".'11 1"·'1' HxW xU WI. 11.1.)
• Switchable volt and Amp meter

RS-12M 9 12 ee e e xs 13
• Separate vcn and Amp meters

FlS-20" " 20 5x9x 10'h 19
FlS-3S" 25 3S 5x11x11 27
FlS-50" 37 50 s x 131;1, x u "

VS·M ANO VRM·M SERIES • Separate Volt and Amp Meters · Outpul VoIta9t adju$l.al)le from 2-15 volts · Cwrent limit adjustable from 1.5amps
to Full Load

C..II... .. ,,,. Sin IIII U i"il,
MnlH hI, lA_, ll lA_, ll Ix Wxl WI. Ilh.1

@13.8VOC @1OVDC @5VOC @13.8V
VS-12M 9 5 2 12 4'kx8x9 13
VS-2OM 16 9 • 20 5 x9 x10." 20
VS-35M 25 15 7 3S 5 x11x11 29
VS-SOU 37 22 10 50 6x13"x11 "

• YariabIe rack mount power supplies
VRM-35M 25 15 7 3S 5'1ox19x12", 38

MODEL VS-35M VRM-SOM 37 22 10 50 5'110 x 19 x 12", 50

RS·S SERIES • Built in speaker

Cutl..... ICS' SIn IIII S.I"I••
MOIIH I . t, lA_, ll Aa,1 IxWxl WI. Ilh.1
FlS-7S 5 7 4x7"x10" 10
FlS-1OS 7.5 10 4x7'hx10" 12
FlS-I2S 9 12 4", x 8 x 9 13
FlS-20S 16 20 5 x 9 x 10'h 18

"Its-Intermittent Communicalior1 5ervice (5O'IIl Duty Cycle Smin. on 5 min. off)
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Mnemonic Morse
Code-hating computerniks take note!

by Roger B. Keeney W8LHL

A fellow Civil Air Patrol communicator
called my attention to G . Harold Love's

article, " Code Test Sure ss«.: on page 10
of the July 1988 issue of 73 Magazine . After
starting off with some simple mnemonics to
nail down the first few letters of the code, he
then explained how to do a bit of contextual
analysis to reconstruct the rest of the typic al
QSQ-type message thai had been copied as
vert ically written dots and dashes during the
Novice code test itself .

In itial Pondermes

II occurred 10 me that there might be folks
out there more interested in using their com
puters than their code keys to communicate
by radio . A set of simple mnemonic phrases
coupled to the letters of Morse code arranged
in binary order would simplify matters great
ly. As G . Harold Love suggested . " off-line"
translation would be accomplished by copy
ing the dits and dahs with vertical pencil
strokes.

Discla imer

Before continuing , a few words about no
code . The idea of a no-code license does not
seem to be popular with the major ity of the
radio amateur community .. .ye t. There a re
raging argume nts on both s ides , One of the
best a rgume nts going for CW is its DX capa
bility , possible with the s implest equipment.
Another is our obligation to mainta in our
proficiency at CW in the case that irs the best
thing going during an eme rgency .

One of the a rgu me nts against no-code is the
fea r of havin g the ham bands t rashed by no-
coders in the same manner that CB was , An
o the r fea r seems to be seeing another person

with a hand-held turn out to be j ust a radio
operator, rathe r than a kindred soul who
could talk wit h you, on your level. of the
exhila rat ion of breaking through or avoiding
the pileups by us ing CW .

My argument is that there 's a pool of talent
ed people who could make significant ad
vancements in digital communications ifthey
weren ' t being held back because Morse code
might not be their bag- and I th ink that ' s ham
rad io 's loss more than it is the compute r
hobbyi sts ' .

The Evolved System

With this soap boxing out of the way now .
let's get on with laying out the Morse code
with the first sentence : " Even then, I ask no
more ." Notice how I' m portraying the dits
and dabs vertically . which Love says is a
much faster way of writ ing them. The initial
letters are E (.), T ( I), I ( .. ), A (. 1), N ( I.),
and M ( I I) . Adopting the convention of dits
being binary zeros and dahs being bina ry
ones, we count off the two single-e lement
letters (which ma kes E a binary zero and T a
binary one) and then the fou r le iters com
posed of just two elements. Thus I. A. N. and
M count off binarily now as zero , one, two ,
and three.

2'
Looking next at the three-element letters .

we find e ight of these . Counting off binarily
from zero to seven we have S (. .. ), U (.. I) , R
( . 1.). W (. I I), D ( I . .) , K ( I . I) ,G ( I I .), and
o ( I I I) . The mnemonic sentence for these
e ight lette rs would be " S ing utterly real
words ; don' t knock golden oldies ," Like
that? Hang in there , Morse fans . This gets

even better when we get into the big Icague
four-element le iters !

2'
No w we 're gett ing into the heady stuff, 16

letters made with four e lements each, That ' s
four bits batt ing out zero to 15 in the language
of compute rs. Let' s take the first e ight, all
sta rt ing with that first d it. H (.... I. V(... I) . F
( .. I . ) . ·(.. 11), L ( . I .. ) , ·(. I . I),P (. I I .),J
( . 1I I) , Notice that we have a couple in there
that aren' t ours. The letters depicted with
aster isks do exist in one form or another in
other languages such as Russian . G ree k, o r
Arabic, whose larger a lphabets a re very glad
to have our castoffs. So, when we go to make
up our sentences. we will incorporate these
foreign characters as dra matic pauses in our
own cont inuing mnemonic English dialogue:
" Have valued friends (pause) Laugh! (pause)
Play jazz!"

w e're on the home stretch now wit h
the last e ight beginning with dahs (actually
six English and two more foreign) : B ( , ...),
X ( 1.. n, c ( 1. 1.) . y ( 1. 11). Z ( II . .).
Q ( 11. 1), • ( I I I .), • (1 111). Bet you're
wonde ring how we get the characters like
X, Z , and Q into this final act. a ren ' t you ? So
to the finish line we go with " Buy xylo
pho nes; c reate your zestful qua rte t (long)
(pause) ."

The real kicker's ye t to come. but let ' s look
at the se four lines all together once before
going on to the encore (sec Figure I ):

Even then , I ask no more.
Sing utterly rea l words; don' t knock gold
en old ies .
Have va lued fr iend s (pau se) Laugh !
(pause ) Play jazz!

• Even ••• Sing • ••• Have f--- Buy

1 Then • ·1 Utterly ._. I Valued , - - J Xy lophones;

•• 1 ·1· Real - - I - Fr iends 1-1- Create

• 1 Ask ." Words ; - - I I (pause) I· " Your

I • No ,.. Don 't - I -- Laugh! I I -- Zestful

11 More I • I Knock -I-I (pause) I I • I Quartet I
•

, I • Golden ·1 I- PI ay I I I • (long)

I 1 I Old i es • I I I Jazz "" (pause)

Figurt' I . CluJrt ofM/Jru alphubt't letters, liS/I'dbinarily .
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21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax
~ AVAJLAILETHAU UNCLE WAYNE'S IlO()I(StELF.

THEAARl.a FINE DEALERS EV"'IYWHERE

THE MULTIPLE RECEIVER SOLUTION

C1RCl£ 48 ON RUOElt SEIIIYICE CARD

4 Channel SignaHo·Noise Volt r
• E.~ ICl 31CllPlol by Just AdOono;J Cards
• ConIoftuOuS VOIOlO
• LEDItl(Io(.ltots atCOR.., Volft\SquIs
• 9IlIIl... c..-.1Of
• lie.- ve.ed Itl(Io(.lIOf5 f'lnned Out
• . ',",. 6 DoulJIr SIded GokI P\;IItd~ Plrl Card
• IWro.>t\! o.s-Inputs.....

BUilt. tested and calibrated wm manual

$350.00

FEATURINGI
,.. t _t 00 wordlminule code speeds
• Starldaro Of Farnsworth modes
_ Adjustable code ffequency
,.. o.e.- 1 B~11(lIl possible random oso.
,.. Len..-, nUmber,1IfId punct. mIlO; ccwe'age
.. Sell C.l1~M"'9m&fIU <IriWe<> <lesilIn
.. ~y teI l - while Iislening Of aft.. copying

TOUpgrao. or lMm CWoSend check Of U O 100' $ 19 .95
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LONG WIRE PRO models long wires, vee s, d ipole~<
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and th@ ompe-dan<:e of eoKh~nl. ~
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DOUG HAU ELECTRONICS
Voter Department
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Made Easy " Fun
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• Complete AX-lX·Phone Line Interface
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- Reverse Patch - OTMFDecocIer
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PROTO TYPE P.C. BOARDS
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Figure 1. The Morse letter datu trrr . ...ilh the letters rt?'plul'td hy mnemonics.

it . The second TOw of four e lements is then
drawn before the remaining top row of
j ust one d it and dah each is drawn 10 complete
the data structure. Add the words " Sta rt
Here " above the top row to complete the
cha n .

Now stan at the very top and add the
words .. Even Then" undernea th the ele
ments of the top row . (I suggest capita l
izing every word now because it 's the init ial
lette r that you wan! 10 see quickly when
decoding your message .) Then add the re
ma ining sente nces as shown in Figure 2.
When you get 10 the bot tom line , j ust usc
aster isks to represent the foreign characters
because it will make that bottom row a little
less congested.

The above is by no means the end of the
potential for creativity th ai exists among
the readers of 73 Amateur Radio . Now
it 's your tum to see what you can do with
these mnemonics to create even mo re effec
live (or whackier) and cas ter-to-remember
memory aids . Don't forget ab o that I've only
come up with about half an alphabet's worth
of non-binary-based words and phrases . Cer
ta inly this list can be expanded .

I would like to th ink that I have s imply
picked up where G. Haro ld Love left off, and
added my twa-bits (or two dirs) worth 10 th is
dialogue . I'm now looking to other readers
for additional mnemonic aid s to help open the
doors of our hobby to those skilled in digital
applicat ions and for whom Morse code seems
to be an un necessary hurdle . Ell
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Now we simply embellish this old-timer a bit
by adding our mnemonic phrases (see Figure
2). The final product is thi s old classic tree
chart made state-of-the-a rt by adding the
mnemonic sentences 10 create a chan that ' s
quicker 10 use than sequentially scanning a
Morse code table ord inar ily listed in alpha
betical order.

As you can see. the chan gets cro wded
o n th e bottom ro w . I sugge st drawing
the bottom row fi rst (you'll have 16 cleme nts
of alternating dits and dahs) and drawing
upwa rd . Do n ' t wor ry about putti ng in
the mnemonic phrases just yet , you' ll do
that last . Then leave a litt le space above
that fi rst row and lay down your alternar
ing third row of dits and dahs (the re are
just eight elements now). Each eleme nt above
will go between the two elements below

' ..
,

P ,", J",

• ••

•.... ..,

..-
/~

/ , r-.
'0" ~" '''' •••,

/ \ /\ / \ /\,H... V..... "",... '.'

Buy xylophones ; create your zestful quar
tet (long paUSC).

Data Tree

One of the perennially favorite college
compute r science courses is something cal led
" Data Structures," No course of this genre
would be complete without a discussion of
t ree s . usually po rtrayed upside-down . where
the fl ow of data comes into one place at the
top of the tree and then branches left o r rig ht
according to the prog ram logic in contro l at
the moment. As it tum s out , the portrayal of
the characte rs of the Morse code as a tree has
been around for a number of years . Most of
you have probably seen this "oldie. "

For decoding . you start at the top and move
left and down if the next sound you hear is
a dit or move right and down if it's a dah .

'~a'ld handling tor ony
item odd 52 each.

SIngle Pole, 5 Position.
All unused oosnora grounded

*C$-6G - I.I-lF connectorI l $46.50°
~-IlNCCOl • ..,;Ionl $59.50°

"CS-JG - lH' COlO-ecton I $36.50°
~-8NCCOl • ..,;Ionl $43.95°

coaxial R. F.
antenna switches

Heavy Duty switch for true
1 Kw POWER - 2 Kw P.E.P.

Ceramic with Coin Silver
Switch CO,::n~ta,,:c~t:::.s= _
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~ Of ......at rTIOU"Il
Al l.nUSed~ grounded

AU OJ? PROOt.CTS Mo\OE f,l USA

~ BAIUDl:R a W1LLIAII80l'f
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= (215) 7&&-5581

#C5-6G

-

VilA " we........

*$2fl). fl)§J per Class

,Will prinl random ...rilla\ IeIU and .n. "'en
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·lnd LMla fuU scrocn Inphia ... . pprq>riw:
uc.U0III .

Program Features:
·R..... on ffiM~ Canpu\cJI and canpatibl...
willi minim.-n 256K RAM and pphia ctpabilily.

QSO Soft ware
208 Partridge W ay

Kennell Square, PA 19348
215-347-2 109

oCrulel randoml), gcnenlC<$ ..mple IeItA and
. nal)'U& resullS showing area . for ad dition&!

Iud)' .

c.u .. "''' Io>",dor.

CIRCLE 1.5 ON READER SERI/ ICE CARD CIRCLE 5 3 ON READER 5ERI/ ICE CARD
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Number ISon your FHdbKk c.rd

Grid Square Location Aid
This program aims to please.

by C. L. Houghton WB61GP

O pe ratio n o n a ny of our mic rowave
bands above 2 GHz requi res a means 10

determine compass headings 10 and from the
sialion with which you want 10 make contact.
Since most antennas in use at these frequen
cies are very highly directive. you need to
know preci sely where to point them to make
contact with the distant station .

On short contacts of 10 to 15 miles. the
pointing angle is I10l too critical. An error o f
10 to 20 degrees will still provide reasonable
signal strength when in the clear. When the
path to cover is not tine-of-sight , however.
you need some pointing aid .

A common method is to layout the pointing
angle on a map with a ruler and determi ne rhe

" The program
will run on virtually

any BASIC operation
system. rr

prospective compass heading to and from
each location . This works out well . bUl reo
quires quite a bit of lime to figure out all
needed compass headings. For contest lime.
a faster method is needed to determine dis
lance points between contacts.

Location FInder

The solut ion to this problem is a com
puter progra m (see li st in sidebar) that
provides you with the compass head ing s
from and 10 the desired location of contact .
In addition. it determines the distance be
tween locations in miles and kilomete rs .
This program was adapted from multiple
sources by Leon Helms WA5BNH. The pro
gram will default 10 your location by chang
ing the statement in sequence 30 and 40 to
your lat itude (30) and longitude (40 ). The
program can bypass the default location and
you can inpu t spec ific information for lati-

10 REM ASStMeL~O FROM MULTIPLE SOU RCES BY LEON HELMS WA5BNH 9 / 1 5/ 9 6
20 PRHIT,PR ltrr,PRlIlT
25 MYS- "MT OTAV"
3 0 OA_ 32 . 5 9 5 8 3 34 1
4 0 OC _ _ 116.845B334 1
50 GOSUB 11""'0
60 PRltrr-Oo you wi s h t o use l a t/ lon9 o r 9r i d squa re s ? (L/G)" ,
70 INPUT A$ ,IF A$ • " I · OR A$ - " L" THEN L-l, GO"l'O 100
80 IF A$ • "9" 0 11: AS • "G" THEN L_O,GOTO 18 0
90 GOTO 61'1
180 PRINT "Do you ., s h t o use t h e de f au l t coor d ina tes f or yo ur loca tion ·
101 I P L - I GOTO 111'1
102 LA - DA , UO_OC , GOSUB 1 500
11/1 5 PII:INT " "; MYS, " " ,GS , ·
10 7 GOTO 131/1
Ill' XX - DA' OOSUB 16B9
11 4 PRINT XO, CHII:S (248),XK,· ··;Xt:; CHII$ (14 ) , · r
11 6 PRINT N$, · X " " x x _oo , oosua 1600
li B PR INT XO; CHII$ (2 48 ) ;XM,- · ·,XN,CHRS (3 4 ), · " ,
122 PIIlNT W$ , - ( yin) · ,
1 38 INPUT A$,IF A$ - . y . OR A$ _ · Y" THEN 001'0 19 0
135 If AS-· - THEN 001'0 190
14 0 tr AS •• ·n· AND A$ •• · N" THEN GOTO 100
150 PII:INT,P II:INT"Enter you~ loc~ t 1 on "

Ho0 GOSUe 1100
17 0 OA _ A2100 _ L2
I B0 Ca SUB 10 0 0
1 9 (1 PRINT ,P R I ~IT " E nte r othe r locat ion name "
195 IN PUT UAS
200 GOSUB r iee
2l il K l _ L2, K2 _ 112
220 PI _ 3.1 4159 26 .
230 Al - DA"P I /180
240 A2 - A2"Pl /IS0
250 N - 1
260 Ll - OO "P I /I S0
218 L2 - L2 "P l / lS0
2 B0 02 -TAN ( 1I 1 ) " COS (L2 -L I )-Tk~{A 2 )

290 Ql -eoS (Al ) " t 0 2 / S I N{L2- Ll ) )
30 1/1 x I _ 21&_ ( ( 18e/ P I ) ·ATN( QI ) )
are L9- L2 -Ll
328 IF L9 ' _(_P I) THEN 36 0
330 I f L9 c_& THEN 31 1/1
34 0 If L9 '_PI THEN 36 0
)5 1/1 GOTO 311/1
360 XI _XI_ leO
31 1/1 I F ~ _ 2 THEU 4 91/1
aae L3 _ L2
390 L4 - Ll
4 0 0 L2-L4
4 10 LI-L3
4 2 0 AJ-A 2
4 30 A4_1I1
440 A2-A4
4 50 AI-A3
460 'iI_xl
470 N-2
480 COTo 200
4 9 0 CI_ABS(L9 }
5 0 " If CI ' PI THEN 520
51 0 COTO 54"
5 2 ~ Cl_2 ·PI_CI
53 0 IIE '\ ~~ c cosine mus t b e con ...er ted to equlvll en t form I n ba sic
540 Z2 - $ IN (III ) " S IN I1I2 )
55 13 Z3 _COS(III) ·COS( A2) ·COS(CI)
5 6 0 Z4 _ Z2 +Z3
510 ZI - - IITN{Z4 / SQ II ( - Z4 . Z4 +1 » + (PI / 2 }
580 ZI -ZI "180 /PI
59(1 1\-69 .I) 5"ZI
6 1/10 B-60 "zt

11It BASIC listing o/tht grid sqUOrt location program.
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610 E·III. 12 *Zl
6 30 C. Yl -H B0
6 40 IF C ' l 6 0 THEN C. Yl -180
lO!>0 YI.INT (Yl ·10IH.!» / I0"
660 XI.INT(X I *)00*.!» /100
610 A_INT (A *1 00+.S l / 100
680 &a l NT( B* 10 0 + . S)/I 0 8
690 IF 11 2 , 0 THEN S $ _ ~N" ELS E 5$ • "5 "
100 I F III , 0 TIlEN E$ _ " E" EI.SE E$ • "W "
70 S GOSU8 18 " 0
71 0 )(X·0"',GOSU8 16""
728 FIlINT XD,CHR$ (24B ) ,XM , "'" ,XN , CHR$ (t4 ), 
7 t8 PRJ,", N$, " ""XX.oo, GOSU8 1680
1 4 " F RUIT XO,CHR$(248),XM, ~ '",XN;CHR$ {l4 ),~ "
7 !> O PilI '"' W$,
1 6 " PR HH T"'B (J9 ), ~ t.0 ~ ,

11 8 XX.1I2,GOSUB 16 0 0
180 P IiI NT T...B( 43l:
790 P Ii I NT XD, CHII$ (24B ) ;XM,"' -,X!I, CHII$ (1 4 )," ~;

B00 P II UIT 5$," ",
81 0 XX_II I,OOS UB 16 " "
820 P IlINT XD,CHIl$ (248 ) ,X1'I; " , · , XN, CIlIl $( l4) ,"
8 3 l'! PilI NT W$
840 L... . O... .co-rc ,COSUB I see
8S11 PIlINT" " , MY$ , " " , C$ , T...B(19); "t.0 "; N1\$;T...a( 6 0),
860 LA_K2 ,LO.KI ,GOSUS I Sll ll
B1 11 PIlINT cs
BBIl PRINT
B90 PRINT"Local t.rue head ing _"YI, "deg" ;TAB( 4 1l) ,
91111 E_INT(E ~l ll ll+.!»/l llll

9111 PRIWr"Oist.anl t. r ue head ing " " Xl , " d e g "
920 P Il I NT·S ta t. u t.e mi les · " , A
9 1" PRINT ·Na u t. i cal mI le s " " , a
9 40 PIU NT· lIiloor.e t.e rs - " , E
91,;0 core 190
I OIlIl 1P OA > II THEN N$ • ' N ' EI.SE N$ • ' 5"
1 01 0 I F 00 > " THEN W$ • ' E' ELS E W$ • "W "
11'120 1IE'M.JR.'i
11 00 If L • e THEN GOT'O 130 0 ELS E GOT'O 1120
11 10 PliiNT-PI.. a "e . pt!'c i f y ' N ' Or '5'. "
1 128 P II I ~~ "En t.er l a t i t.ude. Oe9 r ... .. . inu t. .... " ..cond•• (N o r 5)
1110 INPUT >l1 .w2 .>l3.1$
11 40 If 1$ <> " n" AN D 1$ ., "• • "'NO 1$ <> "11 ~ ....'II D 1$ <> ' S~ THEN GOT'O 11 10
lI S" IP 1$ _ ~s~ OR 1$ • "S~ THEN WI • -Wl,W2 • - W2 ,Wl • _ Wl
1168 ...2 • W) + (w2/6 0) + (W3/l6 0 0)
11 70 GOTO 1190
It BO PIIINT~Plea.e .peci f y 'E ' o r · W· ••
11 9 0 PRINT"En t.er 10ng H lId., Oegree.. .. i n ll t. e • •••cond• • ( E Or w)"
1 20 0 H ;PUT III.R2.1I1. 0$
1210 IF 0 $ <> "e~ ......0 0 $ " " ..~ AN D 0$ <> " E " ....'IlD 0 $ " " W" THEN GOTO I IBB
122 0 IF OS • - .... 0 11 D$ • "W" Til EN III • -RI,R2 .. - R2,1I3 • - Fl3
12 31'1 L2 _ RI + ( 11 2/6 ") + ( 1tl/36 0 "1
1240 IIETUIIN
1300 I SPUT " Cdd " qu a r. (ex . DI'!13ET l " , C$
1 110 IF LEII (CS I - 4 T» EN c s-es +" I'!I'!"
13 20 ER.0, IF LEN (C$ l.,6 THEN GOTO D 0 0
I H0 FOil 11 .1 TO 6 , ... ( J<:) . ...S CII'!IOS(C$ ,J<:,I )) ' SEXT
1 340 IF .0.( 1 »90 THEN ( 1)·...0)-32
1 3 S0 If "'(2»~0 TIlEN (2) ·A(2}-12
D6" If' A(,»'90 TIlW (S j · ...('>}-)2
1)70 IF A( 61)~0 I'll EN A(6) .A( 6 ) -12
i aae L2.-( 180- ( A( l)~6S ) *20-( A ( 1 ]-4 8) ' 2- ( A( s ) - 6 4 .5) 11 2)
1 190 A2.-~0 +( A(2) -6S) *1 0+(A( 4)-48) +( A( 6 ) - 64 . 6)/24

1 4 0 0 RETURN
lS00 If INT (LA/10) .LA/10 THEN aOTO i t e e
ISIl 3 IP l fol T ( L0 /20 ) · LO/ 20 Til EI' ooro 1700
I SO,> 8( 2)· I NT(( I..A + ~0)/ 1 01

IS I 0 8( 4)· W T(( L....9 0 ) - ( 8 (2 1·10 ) )
I S 20 8( 6)· l NT( ( I..A- I NT( LA) 1 ' 24) +6 5
15308(1)" I NT(( 18 0 +LO)/20)
1 54 0 8( J) . I NT( (( LO+! 80) - ( 8( 1 ) · 2(1 ) ) 1 2)
1 5 '>0 a(S)·I NT( ( W - I NT(LO)) '1 2) +6 !>
1560 I F H!T( I NT( 1I8S(LOI)/ 2) • I tfT ( ...aS (LO l ) /2 TilEI' B(5 ) "8 (5 1+12
l 57" C$ tCHR$ ( B( 1) _6!>1o(:Il R$ ( B( 2) _6 S 10(:1l1l$ ( B( 3 ) +4 8) o(:HRS ( 81 4) +48 ) o(:HR5 ra r 5 ) )
1580 G$-GS_CIlR$( BI 6l1
1 S9 " RETU Il.'i
160 0 XII" 1I8S ( XX)
l U ll Xo-INT (XA )
1620 X"'· I NT ( (XA-X O) "60 1
16 30 XN_IN T ( (XII_ (X D+ (X",/611 1 1 1 ' 16011 )
1 6 4 1'1 RETURN
1700 N. 0 ,L. O,OtO
1711 S I F IST(L"'/ 10) • U./ Hl T HEN II · I , L. I
171 0 I F I fol 1'(LO/2,,) • LO/U I THEN 0 • t, L - L+ I
11211 I F N"I THEN u..u+1 / 36"11 I REM add one " econd
l71 Cl I F 0-1 TIiErI LOtLO+ I/16 0 e ,liE'" a d d One ..."ond
1 74 0 GOSUB 150 5
1 7'>0 CC"POS(C) ' REI'! g .l t.h e cu rso r po"it i on
1 76 0 PR H IT C$ ,liE'" p r i n t On po"" i b l .. "n. "'er
177 0 PR I NT T...a ( CC ) , 'REM T"'B 8...CK TO "'HER E TilE CURSOR "''''5
1 775 I f N· I TilES L...· 1..A - 2/l6 11 11
1 780 IF L • I GOTO I B2 11
17~0 COSU 8 l 50 S
l O1l1l PRINT C$ ,REI'! pr int On possible ans~e r

lB l e PR INT TA8(CC) , ,IlE M T"'B BACK TO I/HEIlE THE CURSOR W"' S
IB2 0 IF 0-1 THEN LO·LQ-2/36 11 0
1825 IF L • I COTO 15 05
lB3 il COSUS 1505
lB411 CC.POS(C) ,REM get. t.h. cu r . o r posit.ion
1850 PRINT 0$ IREM print. On possibl e sn ,,~e r

raee PIl INT T...8(CC ), ,IIEI'! TAB BACK TO WIlE RE THE CURSOR W"'S
IB70 LA·LA+2 /16AA
1 8 80 GOTO 15115

The BASIC Iis/illK ofth~ grid sqlUlr~ location program (Ctmtillu~dJ.
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tude/longitude or grid squares, as it is all
menu driven.

I used the program to assist a contact during
the last IOGHz microwave contest from Mt .
Helix. in San Diego proper, to Heaps Peak .
located near Lake Arrowhead in the moun
tai ns above San Bernardino. Entering the
program. I selected the grid square option
and omitted the default location and replaced
it with my locat ion at MI. Helix- grid square
OM 12LT . The other station, contacted on the
co-ord inating frequency on 2. stated he was
located at OM 14KF. Heaps Peak . The com
puter (Tandy 100) took 5 seconds 10 produce
the following output;
DM I2LT 32X48.30N.1I7X2.29W TO
OM 14 KF 34 X 13.29 S . 117 X 7 .29 W
LOCAL TRUE HEADI NG 357 .22 . DIS
TANTTRUE HEADING 177 . 17 DEGREE
STATUTE MILES 97.9 , KILOM ET ERS
157.55

You can use this example to check out your
system. once loaded , and verify proper oper
ation on your computer. One note: Distance
is computed from the center of the grid
squa re .

" (The program)
was a much welcome
aid during microwave
contest operations."

Versatile

The program will run on vin ually any BA
SIC operation system. AI present, it is used
on a Tandy 100 laptop , a Kaypro CPM 2x,
and some MS· DOS machines . For use on the
Tandy 100 laptop. line 620 is deleted and a
new line 620 is inserted as follows; (620
CLS).

This program allowed me 10 determine ex
act compass headings. II was a much wel 
come aid 10 help me aim my antenna towards
the locations of unexpected stat ions that crop
up du ring contest ope ration .

Normally I would ha ve made available a
d isk or cassette. but due to the va riety of
computers be ing used- all tak.ing different
formats for input-I cannol reproduce a copy
in your format . However. I will glad ly send
the program via modem . This see ms 10 be the
best method at present . WA5BNH has made
the program fit into a Tandy PC-4 pocket
compute r with some re-assembling . Leon
will make the PC-4 program available with o r
without the PC-4 . Contact Leon Helms
10153 , Ambassador Dr., San Diego CA
92126. fordelail s. 1Il

Those microwave enthusiasts inttrt's/t'd ill ob/aill
illg mor~ information about tht' myriad of / GHz
arul above operations goillg 0 11 ill California. and
umurul th~ world. may contact /h~ author at th~

Sull Diego Microwave Group. 6145 Badgor Lak~ .

Sull Di~go C1 92//9. Chuck WB61GP also 1l0W

writes a monthly column/or VHF arulabove acrivi
,i~s "Abol't" and &yond. "

•



ELENCO PRODUCTS AT DISCOUNT PRICES

C<S '
D.• 'm' M OO, 00'.,.. s. ..., oeCOt..,. ' "", " _ ,,_ ""
O.T ' '''Y" ", o<:on.., V.n .._ T''''..' " ..... .."
O.T., 'my _', 0.<" .. 5....., DCOn..t, ".... ....OT. 'mY ,00""",,,,,,,,,"""_, S', '"
Dr, >my ,""_ ""_ ,C"t _'. cO'''''' ..... ",_
O T ,,.,yM OO, 001".. 5 , "orr _"",.0''', CoYn,.. " ,20:\
Q T 'mY , ,,"" . D,,,...... S 0",'0' ... ... D. " CO""", " '00

The new :'IN program ",;Il analyze almost any antenna
made of wire or tubing. Compute forward gain. FIB.
bea m",;d th , . idelobes . current, impedance. SWR. near
fie ld •. and far-fidds, in fr,~ space Or over realis lica lly
modeled earth , Plot an tenn a radiation patterns on your
gr;,phics .C,""en. :\1N can compute lhe interaction among
several nearhy anlennas . The 5-11. " :'lIN dis k contains
over 100 files . including Iihraries of a nw nna and plot
file•. a file editor. and exten.ive documentation , MN i.
an e nhanced . ea.y_to_use version ofMININEC fot IBM
PC. S75 ($AO CA & fore ign ).

ANTENNA ANALYSIS

YAGI OPTIMIZER

'AY'm

""".
.~--""

~«--,~",m"._
0"'

$1,285$835

• DC 10 "'''H,
• Duol eM"""'
' CAT A_ u,

!:~;;~\ .eu"", ......•DC 0",.'
• All Magn'! '..

V-425 · Com_ , Si•• V.l0GO
Ust $995 lIsl S1l595

v·,n """,",'_422 _ _,,-<2. __,._ "",,,,,
,.,_ 100M" '

Y-1100.0. '''''''"'
'_ 11>0 '_ H,

D !· ·· '··...........
• '" • • • >

list $560

SlVe $181

20MHz Dual Trace Oscilloscope
...nH',OO.' .';<'!HI.'<>eludoJl<O<>O' , """_'00
_ HllaChl'. ] ,_ ."",ont, on ...... or>d
I. "",. "on, O<c."","', ...".bI. '''' IOn_.

$149,95

ModJalor 75 Page M;:roaI
Tutooal Cassette

PC Slow Scan
A corrcetestowSCilI1 teevrson statoe tor YOts

IBM PC orCOIlTJatible sero ec receive mages
11 '--P to 10shades 01 gray deperd1g tW1 yOLl'
gr<.V1ic5 cada1d pmIer
InckJdes:

DemodJalOl
Sottware

Reqies :
Ham aeoscever PC With 6401< Pa-alel Port
oecocs ce o TapeRecorder Serial pen

SIowScalFormats: 8,1 2,17.2334,36,48 72 sec

t ~~ &. '"...!a ~
,", ' ~ ' . ....- '"
l~~ ' . .. ..

The remarkable new YO programa uromalu:ally adj u.t.
Yagi element le ngth. a nd spacings to maximize foew.rd
gain, optimize patwrn, and minimize SWR , Radi ation
patterns at band cente r and edges a re updated on your
screen during optimization , YO is extl'l'mcly fast. com
puting several trial Ya~ designs per second with 8087.
YO i. a complete Yagi design package for IBlol -PC,
cont.aining mood s for gam ma a nd hairpi n matches . ele
ment tapering. mounti ng pla tes . and fn'<juency . ca ling
A libra ry of Yagi file s a nd extensive documentation a re
incl uded, $90 ($95 CA & foreign).

To order. send a chcrk roc
Brian Elcezley, K6STI. 507-1/2 Taylor, Vista. CA 920&1

CIReLE 244 ON READER SERVICE CARD

t550 1,50
»9 'Ia ~"

......" ..
eo... ,. ,,""'"
coo•. '.'.><lOu'
... OHO'"

F-l00 I20MH

$119

OlgRII LeR Mltll
~ LC·lIl00

$138

o.. w, ..

-
Low Cosl Munlmete,

_ M-I&OO

'253>\ ~'g" LCD
' ... DC ~oy
10A Scol.

A"'" ,....'PO'."'y

•

·..''-

OF-8016 Funclkln GeneratOI
wRb Frtq, COUIllar

$239

S HOW N

-
SOlderllls~.!read blll rds

Olgltal Capaeltutl Mat"
CM-1550
$58.95.~-, ' 0' ·2O,oooul"

5 '" ....0 oeoy'- Z.,,, com".
..II" <a".

35MHz Dual Trace Oscilloscope

- - , :;.,71=1 JO~~~52
•

' ••0;. ";1 0 '...' ..,,"" ..
~-l" . _rll.
~" t ~

XP-5IO

$59.95

$55 CM·150OA

_ . Volt., OI>m',
C.".n' . C__Uon>.
1' ono"'"" _D'"".. ..;," eo'"

--

5DMHz Lagle Probl

l.d -";;;-- ' .,-
.•-

SCOPE PROBES
", S' MH',b, 'O>; I I • ."
"'2 1110"'011,", 10:< tn."
"'''' !:0«0>_
10 "Iou _ '''''''',-
F," .. ""'PO' WIlli
BrtC c"'"",:I,,,
TL~ aNC " "" noor....r»...

3'1. DlglI Probl TJp, DMM
... . M-l!1llO

."
"""""lao! ""* n.... _ ,.,_
"'_ r..DCV, .cv, """',
,""",'" """'"'""".-..""" ",,,"

r..... N"5'>\
lNlItl M."'","'",

$135 M-7oo0

Oli'" DC """.'oe,,' " flo.'.....,..,tOt"F""". Coo n,.,_ ""'u,.cas.

XP-765

lUg

• B" CAT
• Bu'" 'n

c<>mponon' ,eo'.'
• Tv Sy""

",un,"""","-"',~-"' ''" """
. " " ' CD

• '..an ' uml.."". B" CRT
•'my Sen,"'"''
• Bl\V "ceo'."""" vo<,_
• 'On, R;.. T'mo
• X·Yopo,,""'" Z A. "
• OO'O".O;l T'~ng S O

TO!' qu."', oc_o.t . '-''''1 _'. ~rieo, C"",.on. oil <IO. I'ed t..'"'... . h o 1>, ,g, ",obes. ,lIeg,om, an<! monu&' Tw<l '1. 0, ouo,ant...

2DMHz Dual Trace Oscilloscope

$349
MO·1251

OIglll1 Triple Pow,r Supp,",

NEWI AC Clamp-D B NEW! Bench DMMS

i
C~r~m Ad,p'lr

51-285

'"o-' OOOA. &C M·3500 M·.500
w"",. w;," ,,, ' ''''t $125 0" 0"'" $175
most D.... ,." 000' """" ...,

O-20v . t ' A 2.2fN.t 2A
o-2fN., 'A 12V.t ' A
5v ~~ W .t ~

" ",N~"" " • ......, ,,,,,.It _ ,,, ~", Funy '*'Iu'.'''''..-.:I • _•.• _ ,'. ·5v., 5& """u.""y. r~.~. ,01. " • .
, ' '''" ' ... "-,rot. "'po''''' ........ 0;'0"" """oe''''' 5<>" C_...I," High $,." II..d Cry.. . ' Ovwn
XP-660 wkb AMlDg MtII.. $175 XP-S7, willi.'" ...,...~.g5 0",11'.'''', u ~Igil LEO~I'I>i.y

¥o-f.ltA\ Wide Bud SIgnal Generators
56-9000 $119 ..

RF F""" ,OOK·o50 MH1
A" .."". ",;"" ", ' K....
V..... b '.. IIF ""'1""

$0._ ...'" DIQl,.,0..,,'0'
.nd ' SOMH, .... t'.tn F... to- S20l1

HEWI " GREAT IDEA" FUNCnON BlOX FOR EASY BREADBOARDING

.,,"::"...."."..:y-::".~~: I ,~;n~if"oo. '0 m..~+~~_;Tw_& -nap ~~~~,CMog. ,..~~;~~:~
MOO tl, ¥.! GI'D IUS
.u"cnOl< ",", RATOA R TOA O.CO". 8'0'' •• '''H, ""'." *.., ,"" ...,.. ""m

CIReLE 3S6 Ol'l READER SERYICE CARD

UNIVERSAL BRIDGE

•
..C1 •

-

... $90
.. .. $125

, ,.. , .. , , .. " " .. $10

Prices F.O.B Li ma, 0.· VI SA, MASTER CA RDAccepled
Allo w la' Sbippi ng • WrI'l lor 1989 Clta lao

Address Depl. 73· Phone 419/227-6573

CIRCLE 75 ON READER SERYICE CARD

lM-30IURM-90 8RIDGE.
military unil measures re
sistance 0.1 ohms to 11
megohms , ca pac itance
0.1 pt tu 11 00 rn l. and in
ductance 0.1 uH to 1100
Hy. Range 01 -1 0 KHl:
wit h eye tube and gal
vanometer.
10.5xl1.5xl1 , 231bs sn.
Used-reoarabte ..
Checked
MANUAL , ,

HEWLETT-PACKARD SDBE Signal Generator, 10-480
MHz M,l-CW-Pulse: Calibrator points every 1 & 5 MHz,
Best of HP-6f.:J-Senes! 70 Ibs sh .
Used-checked . ... ... ... , , $425

FAIR ADIO SALES
I OU. E. EUIlfK A • 801< liDS' llMA, O HIO ' 45802

5·1000 MHz PREAMPLIFIERS
NF G P(ldB) $
3dB 13dB 8dBm 57
4 11 12 61
4 22 12 87
3 20 18 109

CIRCLE 319 DN READER SERYICE CARD

WLA21M
WLA22M
WLA23M
WLA24M

430/50 MHz CONVERTER
RXC431 .15uV 20dB 99

WI LAM TECHNOLOGY, Di v. of

WI·COMM ELECTRONICS INC.
P.D. Box 5174, MASSENA, N.Y. 13662

(315) 769-6334

Emergell
80· 11) S
10." I,•• ~

CIRCLE 304 ON READER SERVICE CARD
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Bearcat" 200XLT-T
List price $ 50 9 .9 5/ C E prl<:e S254.95/SPECIAL
' .....nd, 200 etienne' a 800 IIH• • Hendhe/d
"ereh a LImit a Hold' Priority a "oc:lloul
f reQue"cy ""g.: 2i ·54. I 18· / 74. 408·512, 808·9S8 MH,
E~clude. 823,9815·8490r25 ."a88811815·894.1)125 MH' ,
The Besrcaf 200XLT sets a new standard l or hand
he ld s<:anners in perlo rman<:e and d ependability .
Th is lu ll leatured unit ha s 200 programmable
chennete wilh 10 lM:8nning banks and 12 band
coverage. If you went a very Similar mode l withoul
the 800 MHz. band and 100 c hannels, order the
Be 100XLT·T for only $189,95. Includes antenna.
<:arrying case ..... ith bell loop, ni-ead battery p acll.
AC edepter and earphone. Ord-eryour scanne r now.

Bearca~ 800XLT-T
l ist price S549.95/ C E price 5 259.95/SPECIAl
' 2--aertd, 40 Chan".' e IIo-crystel.c.n_,
"'Jo,Ity conlrol e .eerchtka" e AC/DC
Band S; 29-54. IIB·174, 40 6·5 J2, 806-9 12 114H z.
The Uniden 800XLT reee...... 40 cha"".,1s i" two ~nk$.
Sea"s 15 channell per aeeonct Slle9~'" ~ 4 "" ~ 12..... •
II you do not need the 800 MHz. band, a similar model
ca lled the Be 2 10XLT·T ;1 available for 5178.95.

***F.c.lmll. "achlne•• Phone. ***
If you need an exceueot facsimile ,..,.chlne. CEt ha.s the
full featu red Fa~leI 3300 ta~ by Psctelal. ,peeial price.
FAX33O().T P.c t~ FlU rTIlIdl ine ",;!h ptlone , Sl .099,95
XI050-T v",a." ecrule" P!'Iofte "'<lh t-PMker 199.115

*** ~t.nd.d S.n.-Ic. Conlr.ct ***
" you PUfCl'l.... .cer>ner. C6. 'Mlllr del.elor or cordleu
phone Ir(lmany .tora ion the U.S. or canada -..11·"n1... 1aaI30
0...... ,ou c... gM up to Ihr__ra 01 "1__ iCe
conlract lrom W.,r,," ecI'L Thi >l-'on plan bagft
an.r t... rTIlInuiacturaf. "' " Iy S>Pir... Warrant.c"_
IlfJrlor-m all ..-Il.ry labor and rIOt~ l or 'Mum
..,ippirog Extended RtVCfJ contract• .,e not~blesfld
&IlQIyonlyIOI...orIgo.... PUn;ha..... ATwo .,....>l_c:on
l ract(lfl . _ or__......., .., 2tl.99 .nd """~ ..
S.Jtl.H. For hlIndheld sca"ne.... 2 yes.ra II $59.99 ' nd 3
_ra. 1711 H . For..dardelectora, Twoyes.lSid2tl99 f or
C8rsdioa,2 ye... ;a139.99. For cordl...~3y..'" II
$J.4H, 0«1., \'0<1' a>lended ...,..;e" conlract loday

OTHER RADIO. AND ACCESSORI.S
8C5~XLT·T a..teal 10 chan"el _""., I I I. 95
BC70 XLT·T a..rellt 20 ehennel _n"., I I 59.i5
aCl711XL·T asarcal 16 chaMeI_" "., 115-8.95
R109().T R_cy 45 dlannellC&llner "" II ltl.tl5
UCl02·T R&gsncy VHF 2 cll. l WSl1 l ra" oc_ .. 111.,95
BPS5·T Ragenc ,' 6 amp r&g. l>O*e, .upply. . . . " 111i .95
MMo4a-T Orop-in charger lor HXI200 & HXI SOO 159.95
MASl B-T W. II charl18r lor HX1 500 Ie.""e' I l4. i S
MAS53·T carryiflO case fo, HXI 500 Ie, " " er, 114.95
MAl17·T N~C.d b1t1l8fY pack l or HXIOOOIl 200 .,, 139 95
BP205·T Ni-C. d can packlOo' BC200/ BCl ooXLT .. . $49.95
88·T I ,2 V loA N~C.d balleries (set 01 eight).... " , 117,95
fOE·T Frequency Di,eclory 10' EUler" U.S.A. .. , . 114.95
f8W·T frsqus"cy Directory lor We. l s,,, U.S-A. $ I 4.95
ASI>T Air scan Di,eclory . . , , , , I I 4,95
SAF·T SUf'VivII Radio Frequency Directory ,114,95
T&G-T "Top Secr..l· Ragistry 01U S Go'll Fr lt<l- •. Sl • .i5
TTC·T Tu"e in On teieunoneulI, Sl4.95
CBH-T Big CB H. " dbooklAW F'-'I/FrHband, , 11• .95
TIC·T Technique. lor l"larcepliflO Comm. 114.95
AIIF·T Rsilroad l ,equency dlfeclory , I I 4.95
fEC-T Emba.'Y & Espionage CommunlCllhon• . . . 114.95
CIE·T eo.fJf11"t8lligfJflCI. EIad.Es_~ ... II<lI9-5
MFF-T '-'1 _ . 1F_II Freo....ncy d'rectory 1 14.95
AeO-T Mig"" _ I mobile OC8" a"I ,135.95
A70-T 8ue .labon acanne, anle"na 135.95
A5Oo-T 10 & 11 Me' " - 500 w . n . "Ie"na $38 .95
A13O().T 25 MH'.- 1.3 GHz DM:uo.. . nt 1'09.95
USAMM-T Mig mount VHF , ,,\ ",I 12' eatlIe 13995
USAK·T , - holIt mOUfll vt-IF . n\ "', I 7' uble . . .. 135.95
USAK450-T ... .. hoIemount UHF."l ",/ 17'_ . ., 135.9-5
""'CI $-4.00 O/'ICll)nglor III_orclIrad111 t!'o& 1_ ,
""'CI 19,00 ' ''..,.,.flO pef f'Id<O.nd $-4 00 pef ."Ie......

SUY WITH CONFIDENCE
T0 9 " Ute ' eal••, d . ,lvery Irom C~' of ."y IoCanner.
tend or phone 'fOUr order dlfeclly 10 our Scan"er
Distribution Ce"ler~Md>igan re" ck",t. ple.se add 4"b
lllea tax or supply you r ta~ 1.0. number. Wnlle" pur·
<:h.,·e order, are accepted trom . pproved "ove",menl
agen<:ie, and most .....ell rated l irmSat. I ()<It, surcharge
for net 10 bilh"9· All sale. are subject to ••ail.bihty.
aCCePll rlC e and verif ical ion, All "Ie, 0" accessories
are Ii" al, Prices. terms a" d spe<:ilicatlo", ara l ubje<:t to
cha" " e ..... ithout " Olice , All price, are In U.S, dollars. Out
01stock ilems will be placed on bac korderautom atic.lly
u"le" CEI i. instrucl ed d iHe""nl ly. A $5,00 add itional
hand li" " l ee will be charged lor all ordels ",ith \I
merch.ndise tote rcncer sso.oc. Shipments are F,O.S
eEl warehouse in AM Arbor. Michi" . n. No COD's
Most ilem, listed ha. e a manulaCluref. ...... rranty, Free
ccc.ee 01 ",.rrant ;", on these product, are available
by ",rili ng to CEI. Non·cert ified check, reQulle blink
ereereece. Not reSPO",ible l or typagr, phical error'.

Ma ll o rd .... to: Commun ications Elect ron
ics;" aox 1045 , An n Arbor , M ich ig an 4 81 0 6
U.S.A AddS9 .00 per scanner l o r U.P.S. rlround
shipping and h andling in th e con tin enl a l U.S. A.
For Canada, Puerto R ico . Hawaii, Alaska, or
APO/ FPO delivery. shipping charges are three
t imes ccntmenta t U.S. rates. If you have a
Discover, Visa, American Exp re ss o r Master
Card, you may cenaec p lace a creeucarccrcer.
5'lll surcha rge for bi ll ing t o American E~press.

O rder lotHree in the U.S. D ial800-USA·SCAN.
In Canada. d ia l 800-221 -3415. FAX anytime.
dial31 3-97 1-6000. II you are outside the U.S.
or in M ichigan d iaI 3 13 ·9 7 3 -8888 . Ordertoday.
SclI.nner Oistribut ion (;eme'· and eEl 10000Sara tft<re
mar1l. of COmmuni<:ation' ElectronIC' l llC.
$a1e d.l.. t2l1188 - 2/28/69 ...0 _010189-n
COpyrig ht c 1989 Communlcal lOflSElectrorolcs Inc: .

For credit card orders call

1·800-USA-SCAN

ConsumerProducts Division
p,o 80.1045 0 An" Arbor. M«:h19. " 48106-1045 USA
For o rda" call 313·9 73·B888 Or FAX 31 3·971·6000

CIRCU 12 1~ IIEAOEII SERVICEC"'RO

BC760XLT
800 MHz.

m o b ile .can ner
SPECIAU

Bearca~ 145XL-T
List p rice $189.95/ C E p r ice S94.95JSPECIAl
,o-"nd, f. Chennel _ 1I001;".fallcenner
Pr/orlt., control e Weelher .eereh • AC/DC
Ba nds: 2 9· 54. 136·174. 406'512 MHz.
The Bearcar 14SXL i, • 16 channel, programmable
scanner coveri ng ten ffeq uency bands, The unit features
a built· in dtllay functio" that adds a three second de lay
on ail channels to prev"m! mined transmissions. A
mobile vere.on called the BC5110 XLT·T lealuri" g pri·
or ity. weather search. channel lockoul and more is
available lor $9 4.95 eEl', package price includa.
mobil e mounting bracket a"d mobile power cord,

Regency'll Informant'" Scanners
FreQuencycovera ll'e: 35-54. 136-174. 4 06-5 12 MHz.
The new Reg en<:y Info rmant scanners cove r virtu·
ally a lilhe s tandard ponce. lire. emergen<:y and
weatherlrequenc ies. The INF1 ·T is idea l l or t ruck·
ers and is only $ 129.95. For base station use. the
I N F5-T is $84.9 5 . Order your scanner today.

NEW! Preslden~ HR251O-T
List price S499 .9 5 /C E p ri ce '23Q .QS/SPECIAL
'0 lie'" lIolI"e Trenecehrer a Dlfllle/llFO
F..II "nd Co".,."e a AJ~"ode O,..retlon
"t:lIlIIJq.,ld cry.te'dl."I• ., • Auto~ue/ch

RIT' "'eprOfJremmed '0 KHz. Chenne',
F'''<N_C~ Co__ 2. ooסס MHz. fa 291999 "'Hz
The President HR251 0 Mobile 10 Meter Tran$Ceiver
ma de by Unid en. has everything you need lor
amateu r rad io romm uni<:ahons. Up 1025 Watt PEP
USBllSB and 25 Watl CoN mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/AF/ MOD/SW R
mete r. Channel sw itch on lhe microphone. and
mu<:h morel The H R2 51 0 le is you operat e AM , FM,
USB.lS B or CW. The digitally synlhesizedlrequen
cy conl rol g ives you muimu m slabi l ity and you
may choose eithe r pre-programm ed 10 KHz. Chan
nel stepa, o r use the bu ilt·in VFO for steps down to
10 0 Hz. There', a lso AI T (Re<:e iver In<:remental
Tunin g) to give you perlec tl y tuned signals. Wit h
receive sc:anning, you can scan 50 channels in any
one of fou r band seg ments t o tind out where the
a<:t ion is. Ord er you r HR2 5 10 from CEl l oday.

*** Unlden C8 RadIos ***
The Uniden line 01Citilllns Band Radio tra"seeivers ia
sty led 10 c;:omplime"t other mobile audio eq uipment.
Uniden CB rad~ ara 10 reliable lhat l hey have. two
year limited .....arranly. From Ille featu re pecked PAO
810 E 10 Ihe a lOE ha" dheld. there ~ eo better Citizen,
Ba"d radio on tile ,..,.rkell(lday.
P'A0310E·T V"id... 40 ClI. Portable/Mobile CD 1-83 tl5
PR0330E·T V"ifWrl 40 O . Remote """,nl CD 110<1 ,95
PA05OOl>T Vmden 40 CNI COM~ S3a tl5
KARATE·T Vmd 40 channel reacve tldiO 153 95
GRAHT·T Vn"'n 40 d'IanneI SS8 CB mobile $188,95
MADISON-T V"~,, 40 cI\a....". SSB CD bufJ . . 12.....95
PC122·T Vn_ 40 eha..,... SSB CB mobile , , I ' 19,95
~10XL-T V,,~n 40 d'IlIn.... CD M~. __ 138.95
~20XL·T Vn_ 40 cl\annel CDM~ $Sa.911
~XL-T V"idefl 40 d'IlIn CD MobiIe_ $7tl.95
PROi54OE·T V,,_ 40 C/'I8""" CD _ Ie $97.95
PR1)MOE·TV",,,.,,40 cl\annel SSDCDMobile __ . 1137.95
PAQ110E·T VntrJ 40 Channel CD 8ue $' 19,95
PfKl81 0E·T V"idett 40 etlannel SSD CD BaM 1174.95

*** Unlden Radar DetectOl'8***
Buy the l i"est Uniden ra(ler de teelOQ Irom CEltod.y,
TAU<EA-T V" jd t.'lIJflO'-' detector $ I S4.9S
R01·T V"ide" visor """,,,r r..:\I' delecror . 199.95
A[»-T V"'de" -P. n.porf' " za ..dar daleclor I 114,95
A09XL·T Vnide" "miC' o" .i" ..d" detector 1144.95
A025-T V"i"." vi. or mount radar datector , .. 154.95
A05OO-T Vnlde" vi.or mount radl' d..tector,. . " .. 174.95Get Ip~;11 sll~;ngl on ,". ' 1;'''''''1

11.1«1 In this coupon. This coupon mUll
be Int/ud"d with y our mon"y ord. ,.
CTfilif e. rds, perscn. 1checb snd qUln_
Illy dlsc""n!" "'" . 1tClud <Jd f rom thl.
o"~. Ofl", vlliid only on pTf'".ld oro.,..
m.lI<Jd dlr«:fly to Communlt . ' ion. Elec
tronlcSlftC.. P.O. 80>: JD45..ot1p l. UNIH.
Ann Arbor. Miclligan 48106- f tuS U.S.A.
Co<;pon ""pi"" April 30, l N g, Coupon
,""y nor~u~ I" corI ju..ctlon ..nil My
" If.... off., from eEl. eo..pon ....y ".
pholocopWd. Add $!I.DO lot' ahipping In,. conti,.,.,., U.S.A.
R...,.ncy TS2·T ••••••••• n51U~5
R...,ency INF1 -T ••••• ••• • 1 1IU I 5
Regency I N FS·T ••••••• •• •• , 9 .95
Regency R1090-T•• .• •• . , 114.95
Regency UC102·T • • • •• •• 109.95
Regency RH6OeB-T llU.5
Re g en cy RH258B-T• • • • • • 2~. tit5

B..re.t 200XLT-T • •••• •124 tit.Q5
B..re.t 100XLT-T •• • • • ••184.Q5
B..re.t 8OOX LT·T .••.•. 1249.95
Un lden PR05OOD-T ._ •••• • 34.95

**** VA LUA S LE COUPON ****

Uniden Corporation of America has pur
chased the consumer p roduct s l ine of
Regencv Electronics Inc. lo r 512,000,000.
To celebrate this purchase. we 're haying
our largest scanner sale in hlstoryl Use
the coupon in this ad for big savings .
Hurry ... otter ends April 30, 1989.

***MONEY SA VING COUPON***

NEW! Bearcart 760XLT-T
list price $ 499 ,9 5/ C E prl<:. , 244.95/SPECIAL
, ....net. 100 ChMlnel. Cry.,.,Ie•• • AC/DC
FrfKIuen cyrlflnge. 2!r54,11 8· f ' 4, 406 ·5 f 2. 806·956 104Hz.
h cJudn 823.i815-849.0 12S ."d868.88"·"4.012S MH'
The 8e8rca t 760XLT ha s 100 p rogrammable chan
nels o rgan ized as five channel ba nk s fo r easy use,
and 12 bands of cove rage includ ing the 60 0 MHz.
band , The Bear<:at 760XLT mou nts neatly under
the dash and connects d ir e<:tly to tuse block or
battery. The uni t also has an AC adaptor, flip dow n
statld and telescopic antenna tor desk top use. 6
5/16" W ~ 1"''' H x 7~" D. M ode l Be 590XLT·T is
a similar ve rsion w ithout the 800 MHz. band for
only$ 194.95. crcss squelch option now available.

SALE! Regency" TS2-T
L ist price S49 9 .9 5/C E pl1<:e S289 .95 /SPECIA L
f . ..ftd. 75 Channe/ e Cry.'e"e••• AC/DC
Freque" cyr. "f}e.·2!r54. I 18·115.4015-512.806·~50 MHz.
The R8ll'lm cy T52 scanner lets you monItor M ilitary.
scece Satellites. Government , Ra ilroad,
Just i<:e Department. State Department, Fish &
Game. Immigration. Marine. Police and Fire oecert
ments. Aeronautica l AM band, Paramedics. Am
ateur Aadio. plus thousands of other radio Ir~

Quenc:les most scanners <:an't pick up. The R&fJency
T52 features new 40 <:hannel per s.e<:ond 1urbo
S<:.n~ so you wont miss any of the a<:hon. Model
TSl·T is a 35 channel version 01 this radiO without
the 800 MHz. band and costs only $ 19 9 .9 5.

Regency· RH256 B-T
List price S799 .9 5/ C E p ric e S2G9.tit5/ S PEC IAlf. Cltennel e 25 Wett Trenecelver e PrIorltJ
The R&fJency RH256B is a si~teen-channet VHF land
mobi le lransceiver designed to cover any trequency
btltween 150 to 162 M H z. Sin<:e th is rad iO is
synth esized, no e~pen5ive crystals are needed to
store up to 16 tf8Quencies without ba ttery backup.
All radio s <:ome with crcss tone and s<:anning
capabili t ie s. A monitor and n~hVday switch Is also
standard. This trans<:ei~er eve n has a priority fu nc
tion. The A H2 56 ma kes an idea l rad io lor any po lice
or l ire department vo lu ntee r becau se 01its lo w cost
and high perlormance. A BO Walt VHF 150-162
M Hz. version called the RH608B-T is available
lor $429 ,9 5 . A UHF 15 watt, 16 channel version of
th is radio called the AU1 58B-T is a lso a va ilable
and covers 4 5Q-482 MHz.. but the COSI is $ 4 54 ,9 5.

uni err
$12,000,000
Scanner Sale



line. They are suitable for wire an
tennas of all types. Bl -2k and Bl
4k are "current-type." The Re
moteBalun(c) finally solves the
problem of gelling open-wire or
ladder-line into the ham shack,
and the Line Isolator(c) is useful
for preventing RF current from
causing feedback problems.

All Radio Works baluns feature
rugged cases. II eve-eons are
used, they are stainless steel. AU
inte rn al connections are sol
dered, and leads from the balun's
windings are brought outside the
case for direct connection to the
antenna wire. Each balun is com
pletely polled. Prices begin at
$15.95 . The Radio Works, Box
6159, Portsmouth VA 23703. 804
484-D140.Ci rcle Reader Service
number 204.

THE RADIO WORKS

The Radio Works now has a
comprehensive balun line of ten
dillerent models. Three models
have 4:1 ratios. The B4-1.5k ohm
ferrite balun is general purpose,
saturation resistant, and covers
80-10 meters. Five models have
1:1 ratios. These are all " current
type(C)" baruns. The "c-senee''
baluns are designed for retrofit
applications in wire antennas and
beams from 160 through 10 me
ters. The C75-2k and the C75-4k
are 75 ohm models; they are the
only baluns made specifically for
the quarter-wave matching sec
tions commonly found in Delta
Loop and Cubical Quad antenna
designs.

The B1 ·2k and B1-4k models fill
out the 50 ohm high power 1:1

Periphex's super performance output. It is compatible with the
battery packs for the Yaesu FT- Yaesu NC-1 5 base Charger, NC-
727R, 109RH, 209R/RH, 709R, 18B and PA-3 trickle charger.
103R, 203R, and 703R include Price, $65.
overcharge, over-temperature. The FN B-3S, 9 .6 volts 1200
and short-circuit protection, and a mAh is almost triple the capacity
1-year warranty. of the original pack. It is designed

The FNB-4SH, 12 volts 1000 as a kmg life battery pack with the
mAh is double the capacity of the 3.5 Wall output. It is compatible
original pack, still with the futl 5 with all three battery chargers list-
Wall output. It is compatible with ed above. Price, $60.
the Yaesu NC-15 base charger. Periphex, tnc., 149 Palmer
Price, $71. Road, SouthbUry CT 06488. (BOO)

The FNB-4SL,12 voits 750 mAh 634-8132. In CT: (203) 264-
is 150% the cacacnv of the origi. 3985.C i rc le Reader Service
nat pack, still with the full 5 Watt number 208.
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PERIPHEX, INC.

enhanced during assembly . ln
c1uded is an excellent assembly,
lesson, and theory manual. Good
project for classroom studies .
Price , $20. Elenco Electronics,
fnc ., 150 West Carpenter Avenue,
Wheeling IL 60090. 312·541 ·
3800. FAX: 312-520-D085.Circle
Reader Service number 202.

range. Price is $40. Valor Enter·
prises, Inc., 185 West Hamilton
Street. West Milton OH 45383.
(513) 6984194. Watts: 800-543
2197; FAX: (513) 698-7273; Telex:
724-389, Attn: Valor. Circle Read·
er Service number 206.

Kenwood's AZ-1 wideband scanning receiver covers 500 kHz
to 905 MHz in AM, and narrow or wideband FM. The automatic
mode selection function makes tuning easy. This new receiver
features one hundred memory channels wi th message and band
marker, direct keyboard or VFO frequency en try, and scanning
functions, such as memory channel and band scan with four
types of scan stop.

The RZ-1 is a 12 volt DC operated, compact unit with bui lt-in
speaker, tront-mountec phone jack, switchable AGe, squelch lor
narrow FM, illuminated keys, and a " beeper" 10 confirm key
board operation. Suggested retail price is $600 . Kenwood USA
Corporation, 2201 E. Dominguez Street. Long Beach CA 90810.
Phone (213) 639-42(Kl FAX: (213) 604-4487.

Compiled by Linda Reneau

PRODUCT OF THE MONTH
KENWOOD USA CORPORATION

RZ-1

ELENCO ELECTRONICS, INC.

The Elenco Superhet 550 AM
Radio Kit is a superheterodyne
receiver of the standard AM
frequencies. It uses seven trensts
tors . By placing the parts over
their corresponding symbols in
the schematic drawing on the sur
face 01 the PC board, learning is

VALOR ENTERPRISES, INC.

Valor Enterprises' Model PUC
450 UHF collinear gain antenna
features 100 Watt power rated
Motorola base and siteer-ptated
spring loaded contact. The unit
has a 450-470 MHz frequency

[ .~--~....-------



Never Say Die
Continued from page 8

Please note the groups that are
supporting this effort, since this
shows they have a serious interest
in supporting our hobby, rather
than just viewing it as a business.

NIAC Members

Alinco Electronics Inc .
Buckmaster
Orion Hi·Tech
AF Parts Company
Universal Amateur Radio Inc.
Advanced Electronics

Applicat ions, Inc.
Hustler Inc.
GOfdOn West's Radio SChOol Inc.
Dayton Amateur Radio

Association, Inc .
Amateur Electronic Supply. Inc.
Communications Specialists, Inc.
Ramsey Electronics Inc.
Electronic Equipment Bank
ICOM, America
Electron ProceSSing lne .
G.G.T.E.
Ham Radio Outlet
p .e. Electronics
HAM-COM
MAXCOM
H. Stewart Designs

Poor I Dumb Wayne

A recent nationwide telephonel
repealer net discussed the 220
mess . I was asked 10 comment on
the problem and suggested the
use of 10 GHz 10 solve the alloca
tion problems for repeaters on 450
and 220 . This was dismissed as a
dumb suggestion over the net ,
with the comment that I don ' t
know any more about 10 GHz than
the Commission . Well , dumb old
Wayne now and then does his
homework. My pontificating petti
fogger hadn't.

Egged on by my rcnq-ume
friend Chuck Martin KOll , who
did all the hard work bu ilding the
rigs, we geared up a few yearsago
to see what could be done on 10
GHz. One of the reasons I moved
to New Hampsh ire twenty-f ive
years ago was the proximity of Mt .
Monadnock, a 31 65-looter, and
Pack Monadnock, that run s 2310
feet high. Nice little rock piles to
have near a known VHF/UHF
fanat ic.

Indeed, back in 1963 I put to
gether quite a station on M1. Mon
adnock, running 336 elements,
and an AM kilowatt on 2 meters
(with 2 kW modulation)-a 1&-ele
ment collinear and a kW on 6 me
ters, and so on. I wanted to be
heard, and I was! A ham in Nor
folk , some 550 miles down the

coast, said my signal never went
below S6, no matter how bad the
propagation got .

We did a good deal of 220, 432,
and even 1296 work up there . I
don't think anyone had a more
powerful 2 meter signal in the
country . I cou ld work walkie
talkies 300 miles away!

Eventually , the League got me
off the mountain. That's a story
I've gone into before , so I won't go
into it again here. They sure used
to pull some dirty tricks.

Anyway, when Chuck wanted to
see what could be done on 10
GHz I was naturally excited about
working with him. I went up on
Pack Monadnock and he set up
about 60 miles away on a hill near
Boston. Even with a compass and
two meter coordination it took al
most a hat! hour belore we finally
clicked. When we were both point
ed in exactly the same direction
and on the same frequency, it was
fantastic. The sound quality was
incredible-and it was duplex! We
could talk and listen at the same
time. What a way to go. I hadn't
been able to do that on amateur
radio since 1938 on 160m when
we'd assemble nets that could
work duplex like that.

Okay, our 10 GHz gear worked .
Now, how about trying it from Mt.
Agamenicus in southern Maine?
So Chuck drove over there one
evening after work and we lished
around for fifteen or twenty min
utes before we made it. Then
wham! Solid signals! And we were
both running about 1110 watt with
no external antenna-just a little
horn on the small transceiver box
a few inches square.

Hmmm, wonder if it will work
over a hundred-mile path? Chuck
drove to the top of Mt. Washington
one Saturday, about 103 miles
away. He parked there, aiming his
hOrn antenna out his car window. I
sat on top of the Pack in my van,
aiming my rig out my front win
dow. 11 was so cold neither of us
were interested in going outside .
For some reason I never seem to
do ham experimenting when it 's
warm or comfortable.

The aiming of the rigs was so
critical we thought we weren't g0

ing to be able to make it. I had a
map and a compass and was aim
ing at whe re I thought Mt . Wash
ington ought to be. But was there
a mountain in between that would
stop us? It was difficult to be sure.
We kept at it and suddenly we had
a full quiet ing signal. We 'd done it!

Vermont was next-Mt. Ascut
ney, over near White River Junc
tion-well over 50 miles. We tried

this the next weekend-it was get
ting easy by now. We clicked in
less than ten minu tes. But it was
getting colder and I was freezing
my galuccies standing up there on
the stairway of the fire tower on
top 01 the Pack at midnight. hold
ing a 2 meter HT in one hand ,
flashlight under my chin and
swinging the 10GHz rig back and
lorth while calling Chuck as he
tuned the band. Both of us had to
have the little buggers aimed ex
actly right at the same time and on
the same frequency. A lew de
grees off and silence. Back again
and it was lull dead quieting .

Next was Connecticut, a snap.
Chuck found a good hill in north
em Connecticut and we had state
number live bagged . Could we do
Rhode Is land ? lt was not only
much further away, it's a very ffat
state. The hills there are hundreds
of feet , not thou sand s . The
highest point in the whole state is
812feet-Jerimoth Hill.

Just to give us an edge Chuck
armed himself with a a-toot dish to
get some extra gain. With the he lp
of Tim Daniel NaRK I lugged a
sim ilar dish to the top of MI. Mon
adnock, giving me an extra thou
sand feet of elevation and a head
start toward a heart attack- that's
tough climbing. Chuck with the
help 01 Eric Williams WA1HON ,
found the best hill he could in
Rhode Island . It was wooded , so
he climbed th e tallest tree and
aimed the dish with one hand ,
held the rig and tuned it with the
other, held the branches with his
legs and tried not to be blown out
of the tree as the wind grabbed the
big dish . Eric kept the 2 meter link
going at the bottom of the tree .
Despile the problems we made
the connection- solid again . If
both of us hadn't boon suffering
from the wind and cold, we might
have tried it with just the lill ie
horn s. I'm sure it wou ld have
worked , even over that poor path .

Now what ? We'd managed all
six New England states. New York
was the obvious next step. Our
tOlX'Qraphica l maps didn't show
any clear path between anywhere
in New Hampshire and New York.
Well, perhaps from MI. Washing
ton to Whiteface Mounta in-but
that was chancy. We decided to
try it from Mt. Monadnock toa high
point just ove r the border from
Massachusetts in New York. It
meant pushing the signal over a
mountain to do it. but it was worth
a try.

So Chuck and Eric chugged
over to New York and got set up.
Tim and I climbed that miserable

moun tain again , chancing cardiac
arrest. I panted and sweated my
way up. Sherry came along too,
but she couldn't quite make it to
the top-too tough a climb for a
grandmother of 11 kids.

To help matters the top was
fogged in solid, so alii had to go by
was a compass. We set up the
a-teet dish on a tripod, aimed it by
the map and coordinated with
Chuck on 2m..We started tun ing
and calling. Bingo! Aga in a solid
8-9 + signal . We cou ldn't bel ieve
it . There was no way for the signal
to be going direct-it had to be
bending over MI. Greylock. $even
states on 10 GHz! Well . seven
states for me-and one state for
Chuck.

We could ha ve made it to
Canada from MI. Washington, but
we weren't sure the "glOry" was
worth the aggravation. And be
sides, it was by now so late in the
fall that getting up on Mt. Wash
ington would have to wait for
spring anyway.

How about 24 GHz? This was
supposed to be much more di ffi
cult , with weather affect ing it
more, but so little ham experi
menting had been done that no
one had data on it. So Chuck bor
rowed a couple of 24 GHz rigs
from Microwave Assoc iates, the
outfi t that made the diodes that
made the rigs work .

We tried 'em on the NHfMA link
and had problems. The rigs just
weren 't working right. Before
Chuck could fix ' em politi c s
reared its ugly head. One of the
hams at MfA, a League fanatic,
put on pressure to keep us from
using the rigs. He didn't want 73to
get any more glory. That should
be saved for 05T. The result was
that Chuck chucked the project in
disgust and , with no driving force
to make it ha ppen , 2 4 GH z
dropped dead .

So now, those who are con
vinced 10 GHz will never be able
to replace 220 and 450 MHz links,
let's come up to date about twenty
years. Are you living in the past
and damaging ham credibility
with the FCC by not knowing what
you 're talking about?

One 01 the strong reasons given
on the net for us keeping the 220
222 segment of the 220 band was
a little-known and very private
western (Condor) repeate r net
work . I used the parent or this
setup almost twenty years ago
when I was able to talk using a 2
meter HT from a street corner in
Las Vegas and talk with hams in

Continued on page 62

«
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Write For More Informallon
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• 10 M Kit Available
For Commercial And
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• Rugged And Compact,
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And 17 Lbs
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SPECIFICATIONS
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these fine transceivers and thus
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would n't have any further serious
problems with them.

So, instead of bitching about
our loss , 1suggest we learn from it
and get cracking on rebuilding our
hobby. We need new, young
hams-a-by the tens and then the
hundreds 01 thousands. We need
to take our work with packet and
develop it into a high speed practi 
cal communications system that
can be used to handle the traffic
load a serious emergency will
bring. Our 300 baud packet is a
crawl. The 1200 baud is betler-a
wobbly walk. The lew 9600 baud
circuits are more like it. The ru
mored 56K baud experimenting
needs more light and promotion.
We haven't done much to be
worth our salt in 25 years , so it 's
about time we tried to at least
catch up wit h Ma Bell and the
commercial world . Then we can
move ahead of 'em and have
something to brag abou t that's
real.

In dealing with the FCC, please
remember that the commission
ers are political appointees, not
engineers. Thus they tend to re
spond to political more than engi
neering pressures . Remember
too, that ham problems sucn as
our recent 220 California coord i
nat ion mess are a royal pain, so
the natural tendency for the Com
missioners is not to bend over
backwards to be nice to us. We're
often a major FCC aggravation,
but with few redeeming benefits
that are immediately apparent.
And when , from their viewpoint,
they try to help us, we respond by
viciously biting the hand that 's
leeding us.

If we would think first in terms of
solving our problems instead of
immediately trying to dump them
on the FCC, we might not find
them considering ham frequen
cies when the commercial firm
lobbyists start pUShing.

I hope all that makes sense
now let's gel started with explor
ing 900 MHz and writing articles
on it. Let's start easing the pres
sures on 450 with 1200 MHz and
up links. While not every 450 link
may work on 10 GHz, my experi
ence tells me that most of 'em
will-and with far better service
than at present. We've got 500
MHz up there to use and, as far as
I know , there's not one single ham
actively using the band. What a
waste!

So we have repeater groups at
war, complete with lawsuits over
450, when the equipment for 10
GHz is cheaper and moredepend
able. Weird .DI

saying that 1200 MHz wouldn't
work fo r repeater and remote
base links. How would they know?
Have you ever seen an article in a
ham magazine on the subject say
ing the band would or wouldn't
work? For that matter. now and
then I see signs that there are
groups experimentin g with our
microwave bands- some setting
remarkable records. How many
published articles have you seen
by these pioneers? It seems as if
there are those who do and those
who write, but few who do and
write .

If the repeater groups insist on
playing the game close to the
vest , they're going to lose the
game. Whether we keep our
bands or I'IOt is a matter of politics,
not engineering, so we've got to
play the politics game. Thi s
means a lot more than an indigo
nant letler to your congressman. It
means using the media for PRoIt
means articles in 73-which I'll
see that the FCC and congress
men get . It means PR over your
local radio and TV stations. It
means I'IOt only doing service in
emergencies, it means making
sure the networks and press asso
ciations know about it .

Field Day is a natural. Or it
would be if you started your plan
ning for it at least four months
ahead . You I'IOt only need to plan
lor power, antennas and towers,
rigs, tents, food and accommoda
tions, you need 10 plan your pho
tos and write-ups fo r th e ham
magazines and local press-plus
sound bites for local TV. They may
even be able to get it onto the net
work for you, if you've planned
well.

I've done a video on how to do
PR-sells lor $99 and has gotten
great praise from many buyers .
One key to getting into the media
is to do as much of the editor's
work as possible. Editors are busy
and, like the rest of us, will let oth
ers do as much as possible of our
work. The easier you make it, the
more you'll get publ ished. Anyone
with a business of any kind would
do well to check out my video. It
should, with little added expense,
help you to generate at least an
extra mill ion dollars in revenue
per year-just by the sneaky use
of PR, which t describe in deta il.

I believe that if the FCC saw any
convincing sign thai amateur ra
dio could get into a growth pat
tern-s-could attract youngsters
and might eventually have some
use for our frequencies for other
than the amusement of a dwin
dling g roup o f o ld men , we

I've visited the area often over
the last 40 years--even consid
ered moving out there one time
because I had so many friend s
there and I enjoyed the spirit of
adventure that I found there. In
recent years I found this area to be
by far the worst example of how
bad amateur radio can get-in
bad language, th re at s and a
breakdown of the fraternal spirit of
cooperation that has been the real
power of our hobby down through
the years . The recent 220 coordi
nation conflict in Southern Califor
nia may have cont ributed sub
stantially to the FCC's decision to
take away 40% of the banet.

It does look as if the FCC were
being moved by p:llitical (lobby)
pressu res more tha n re ason .
Fighting ci ty hall throug h th e
courts, as the ARRL has threat
ened to do, might win. Well, there
goes a big lump of that rainy day
money they've been packing
away. They sure do awfully well
for a non-profit outfit, with millions
salted away-have to hand it to
'em.

Whether we hams have a legiti
mate need for the 220-222 band
is arguable. If one goes by what
data is available-what's been
published-it looks as if we 're
hearing hot air. And cute for the
claims that 450 is packed solid .

If the FCC has any idea of turn
ing over this band for compan
dered sideband (CSB) then I be
lieve they're being given a crock.
That's a mode of communicat ions
that hasn't proven cracttcet-cenc
that despite strong League sup
port . OS T published artic les on
it-quickly put it in the Hand 
book-and gave it thei r support.
Engineers looked at the system
and gave it the horse laugh.

t hear about 56K packet experi
menting-about 9600 baud pack
et being used more and more
yet how many articles am I getting
about this wor1<? Well, the FCC
gets their idea of amateur radio
from lOOking at the ham maga
zin es . What do they see? Not
much.

Several clubs have been doing
a wonderful job of attractinq and
licensing youngsters. How many
have you seen written up in the
ham magazines? Not many. So
how's the FCC to know? And,
without some PR on the subject.
how can we expect other clubs to
get the idea and start to follOw
suit? The general impression is
that irs impossible-it can' t be
done. Well, it's being done, but
those doing it are silent.

I heard hams on the 220 net

Our " Full" Bands

We suffer again from credibility
when we claim that the 450 band
is " full" in some areas of the
country. Now, this may really be
true, but no one has bothered to
document the situation in print
that I recall , so therefore the con
cept is suspect. Publish or perish
again.

I travel around the country a
good deal , lugging an HT with me
as I go. In every city I visit I make
it a point to say hello on every
repeater I can access. I manage to
get a reply in perhaps one out of
ten-at best . When I'm up in a
private plane I check all channels
for activi ty. Up there, where I can
hear for a hundred mi les or so and
there are several repeaters on ev
ery channel, it's busier . Bu t I
sometimes get the idea that the
trend is toward one ham, one re
peater.

II the Southern Cali fornia re
peater and remote base cps actu
ally are using every 450 channel
efficiently, it would be well worth
the effort to do some research and
write an article. I'll publish it and
make sure the FCC sees it . But,
lacking such data, it's I'IOt difficult
to imagine that there is more poli
tics in play than cooperation.
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San Diego, San Francisco and
Phoeni)( in a round table. This was
the Gronk Network- a mcncrnen
ta! pioneering effort that was kept
far 100 secret.

Today the same linking system
seems to be going , but with no
improvements of wh ich I ' m
aware. This means that in time of
a serious emergency-and pro
viding none of the mountain-lop
repeater links are knocked off the
air or deprived 01power. they'd be
able to handle ma ybe twenty mes
sages an hour. Great.

,Well , we've had some emer
gencies. Have you ever read of
the Condor Net providing public
service? Please advise.

We're just a lad behind in tech
nology when you consider that Ma
Beu'fs now sending 117K baud
over a normal Iwistedpair. That's
about 100 thousand words per
minute. With some simple encod
ing we could up that to about
350,000 words per minute that we
could push through our repealers.
With thai sort of capacity we might
be ,of some value in a serious
emergency. At twenty messages
per hour, let's forget it and go
bad< to smoke signals.

Never Say Die
eon"nV6d from paf/860



" . .. any
communications software,

such as you would use with a
telephone modem, is fine to set
up a data controller/computer

for RTTY operation. "

Number 17on your Feedback eard

RTTYLOOP

Marc I. Leavey, MD, WA3AJR
6JennyLane
Baltimore MD2120B

Here in Maryland , many snowy
and icy days will come belore the
end of MarCh, and yet. at the same
time, we can see the spring buds
lorming on the trees. It is still win
ter , and yet it's spring, 100.

In our hobby, tne simile is not
lost. The amateur world in gener
al, and the ATTY community in
part icular, has quite a variety of
snowy, icy, warm, and sunny lolk.
As we look toward completing the
twelfth year of ATTY loop, I find
myself wondering who you, the
readers of ATTY loop, are .

Therelore, I hereby introduce
the nrst cuocecannuat ATTY
loop survey. This is a bit unlike
any survey you 've ever seen , but
then again, this column is proba
bly a bit unlike any other as well.
So, feel free to photocopy and
scribble in the margins, write out
the answers longhand on a yellow
pad, or put them in a text file on an
MS-DOS, CoCo or CoCo/OS9
disk and send them to me at the
above address. Adve nturous
souls can even E·mailtheir survey
via CompuServe or Delphi; see
the end of the column for detai ls.

So, il you are ready, here we go.
Just follow Ihe numbers and direc
tions given for each question. If
this all works out, we will be to
gether at the end.

RTTY Loop Survey
1. Are you currently on ATTY? II

the answer is YES, go to question
2; if the answer is NO, go to ques
tion 8 .

2. Are you using a mechanical
teleprinter? If the answer is YES,
go to question 3 ; if the answer is
NO. go to question 4 ~

3. What model of teieonnter are
you using? Proceed to question 4.

4. Are you using a computer on
ATTY ? If the answer is YES, go to
question 5. II the answer is NO
and you are NOT using a mechan
ical teleprinter, go to question 7;
the answer is NO and you are U$o

ing a mechanical teleprinter, go to
question 10.

5. What kind 01 computer are

Amateur Radio Teletype

you using? Proceed to question 6 .

6. What computer software are
you using? Go to question 10.

7. Well, Ihen, what are you U$o

ing on ATTY? Go to question 10.

8. Have you ever been on AT
TY? II the answer is YES, answer
the 101lOwing questions as appl i-
cable to your past experience and
go to question 2. If the answer is
NO, proceed to question 9.

9. Are you planning to get onto
ATTY? II the answer is YES, an
swer the following questions as

applicable to what you plan to do,
and go to question 2. If the answer
is NO, go to question 16.

1O. Do you use a sepa rate ter
minal unit? lithe answer is YES,
go to question 12. If the answer is
NO, proceed to question 11.

11. Then what are you using to
decode ATTY? Answer and then
go to question 13 .

12. Which terminal unit are you
using? Alter answering, proceed
to question 13.

13. What bands do you like to
operate on? Alter answering, pro
ceed to question 14.

14. Do you operate on AMTOA?
Alter answering, proceed 10 ques
tion 15.

1S. Do you operate on packet?
Alter answering, proceed to ques
tion 16.

16. What topics would you like
to see covered in future editions 01
RTTY loop?

17. A re the re any to p i cs
you th ink we devote too much
time to?

18. Do you have or use a com
puter for other than ATTY? lithe
answer is NO, go to question 22. If
the answer is YES, proceed with
question t9.

19. What kind 01 computer do
you have?

20. Are you active on any com
puler bulletin boards, national or
local? If the answer is YES, go to
question 21.

21. Which, if any. large scale
boards are you on?

22. This is the end 01 the survey.
Please leel free to add any com
ments you would like.

If all goes well, I should be able
to put together some sort of analy
sis of Ihis survey by the June or
July issue, given both the delay
many 01 you will generate before
responding, and Ihe lead time of
the magazine. Please try to re
spond, each and everyone of you.
II is through reader leedback that I
gauge Ihe direction 01 tu ture
columns.

TRS-80 Modell

Here's one of those letters that
I only hope some 01 you readers,
somewhere, can lend a hand
with . Dan Johnson KG4MD at
the Naval Hospilal in Norfolk, Vir
ginia, wants to get his TA8-80
Model I computer set up to oper
ate on ATTY. He has been having
troubles with the interlace be
tween the computer and the termi-
nal unit.

He was g iven an interlace
board with no documentation, and
was told thai there was a connec
tor missing lrom the board as well.
The logo CSS A..Q aev A is on
the board . Dan describes the
board as being populated with
12 integrated circuits, nine re-

sisters, 10 capacitors, one volt
age regula tor, a slide swilch, an
eight-position DIP switch, and a
5.0688 MHz crystal. U1 is a
74lS155, U2 a 74lS367, U5 and
U7 are 74lS244, U3 and U4 are
1489s, U12 is a 1488, U8 is a
74LSOO, and U9 is a 74lS04 .

Dan is looking for an identifica
tion of this board , and , hopefully,
some inte rl aci ng info rmat ion.
From the interface chips (1488
and 1489) on the board, it certain
ly sounds like the right interface
board, but I come up blank looking
for details. Can anyone out there
help? send Ihe information to me
here at ATTY loop, and I will try to
forward it to Dan, as well as to the
readership at large.

Apple II-e

Here 's a note from Byron
SChulten N03X in Cumberland,
Maryland, whose question fell to
the bottom of a tall stack of mail.
Byron is interested in putting his
Apple II-e's onto ATTY, with either
a Kantronics KAM or an AEA PK
232 ATTY modem. I know 01 no
reason why either setup wouldn't
work just fine , Byron. About any
good communications software,
such as you would use with a
modem on a telephone communi
cations service, should work just
fine. There may be some special
ized packages out there, and a
few questions in local user groups
or on Apple bulletin boards may
be all you need 10 turn up some
reasonably inexpensive ecru
tions. Good luck, and look 10 hear
from you in the future.

RTTY loop Index

Many of you have requested the
ATTY loop index, and have found
hidden treasure in the compiled
lisl of the first 12 years 01 ATTY
loop. A req uest and self-ad
dressed, slamped envelope will
get you a copy of th is compeocr
urn. I look forward to your ques
tions, and answers to the survey,
either by mai l or E-mail . I hang out
on CompuServe , ppn 75036,
2501 , and Delphi , username
MAACWA3AJA. I try to answer E
mail immediately; I have been
known to be a bit lOnger with con
ventional communications.

April is next month, no foolin '!
And with it comes spring, and the
desire to see interest in this hobby
blOssom. I'm proud to say that for
many of you, RTTY loop is where
you turn to key into the forefront 01
amateur technology. Keep that
subscription current; with that
lease, you wouldn't want to miss
April's ATTY loop. Ell
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UAI·20

FREE
IBM· PC

SOfTWARE CATA LOG

PC wilh320K
""'pM

50 Page M<niEI
Tutorial Cassette

UAI·10

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

3165 Bunting A_e no..
G.and June'i"n, CO 61504

(303) 434 -940 5

Acompletl! facs irrilerecepuon system loryr:M

IBMPC orcorceee. Recl!lVe grayscale images
i1l4' to 16 shades orosoeco color clepenci1g
tJPOIl you lJ'<Vks cxa 1SJd pri1!er,- ,

DemodIJator
soneee

Roq.kes :
HF receve
Gr<Vi<;s card

•

•

UAI-l0 AND UAI-20
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

o For Ham, . Electrical En
gineers and Finicky PC
Users.

• Hundreds of program,
teMed tolDS's .igid ,tan·
dard"

• IDS's presidem is a HAM and hard to please . Only
30% of the program, submitted for testing make it to
the calalog.

PC HF FACSIMILE $79.95

Pl.a-e 'Coo y"ur Nam. and Addres' r,,'. "'ould he gral.ful {or
\,65 ca,h u. "amp> for p''''.ge, bu, nO! reqo,""') ,,,:

· He·, also a Chcap, h tc! •
Programs l od ude ,
CW CODE PRACTICE ' CONTEST LOG • ummue
BEAM HEA()]NGS • GRAPHK on-semen-plouing
CALCU LATORS ' CIRCUIT DESIGN AIDS ' ,mfl<-·r·
lewd PROPAGATION FORECASTING ' TERMI·
NAL EMULATION

NO:"lit: or OL:R IllSKS COST OVUt SJ.95!!

INTERCON Data Systems
Dept. 7 , r .o. Box 696

Gambrills, MD Z1054-0696

CIRCLE 30 B ON READER SERVICE CARD

Deta iled application manua l
Lo w power ope ,ation , 19ma @ 12v
CTC SS decode. on th.. UA' ·20 only

Assembled. le sted , o ne y..a . wa..anty
Unk monilor-mi~ / monito. mute cont.o'

Adjustable ' e p e ater/ link l OTMF audio ou tpuls
Selecta bl.. DTMF mute on repeale, a nd ' ink audio
Repeale•. link. a uxilia l} and c onl.ol audio inp...I,

Universal Radio
1280 AIda Drive Dept. 73
Reynoldsburg, OH 43068

Sond
$1 to
1&

• Have a lousy motile signal on all bands?
• ~eed .., mexpenSMl d"ect.;m~1 anlenna lor 10 mete ,s?
• can't choose between • ~ic.1 or hofizontal ant~no.'

• Need a low noise antenna lor 160 meters?
• Want 10 desivn iI1 ""'enna 001 don'l want 10 redo ee wheer?
• Need a prog'am for sntenna desiwl and antenna plotliog?
• Want to ~ nd OIJt d someone else has solved you' ~oblem?
• Don't know what entema is best for nursers or others'
• Need a dosgulSed mOOle anlenna fe, tI1e car?
• W.nt ~ cheap .utom~tic . ntenn. coupler lor any type .;,p
• Mt want tl learn more about ilIllennas?

THEN YOU MUST SUBSCRIBE TO - anlenneX

CIRCLE 42 ON RUDER SERVICE CARD

CIRCLE 343 ON REAOER SERVICE CARO

antenneX

CIRCLE 8 2 0 ", REAOER SERVICE CARD

Ifl~Rnd. is a ml1 i.magaline fo , antenna e,penmenlers !rom tile
new ham 10 the odtmer. There is s(fI1ethmg fu, everyone. F,om
oompuleqlled des'Un tl reeerce lable 01 dipole measuremerrts
10 a queston arll answe, column. Everyone wililinll something
01 "1e ,~st i

Aone yea , Sub$CnpbOo is only $1 1.97 for COn tinenl~ 1 USA and
POSseSlOnS, $17 .00 for loreiuo surtaca maii

Send your subscription 10:

antenneX
P.O, Box 8995 Dept. 19 Corpus Christi, TX 78412

HUGE SHORTWAVE
CATALOG

.. Communications Receivers
Japan Radio, Kenwood,
Jcorn and Yaesu.

.. Portable Receivers
Grundig. Sangean, Magnavox,
Sony and Penesonc.

~ Antennas & Headphones
.. Tuners, Preamps and Filters
~ VHF·UHF Receivers
~ Radioteletype Equipment
~ Facsimile Equipment
.. Books & Accessories

"The mini-magazine for antenna experimenters"
DO YOU -

'\~t ..~~(\~- ~-<..«,.~ NO TUNERS!
~t\.~,:'t~ ~!:.,o~ NO RADIALS!

1Ii
~ ~, ~ ., NO RESISTORS!
,-.J 5~~O ~t.'ll,\\O~ NO COMPROMISE!
~'C:.~~I" \.O<.J"

F-~ THREE EXCULENT REVIEWS lUST
DON 'T HArrEN BV CHANCE,

CA LL US fOR A fREE CA TA LO G
. ... ~,~~~"',,,., .., " . ", ,,, I .! , .., ...~"".' , ....

BIL~tM~~t~~.~1.~Y 4\*
110.'..... .. (0 _ '6 r H,l'9.68J _06~0 "

SAVE
TIME
and

MONEY
with
THE

HAZER

GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322
Boonville, MO 65233
(816) 882·2734 FAX 816.882.7200

CIRC LE 147 ON READER SERVICE CARD

Bring things down for
safety and convenience.

N"". , cllmo)'OU, 10"'0 ' aooln ,,1111 1111 . 01.' 010 ' . y Olem , An.
I.nnos aM fOtalor moun' on H.<.ZER. compioio . y.t.m tram .
low., In 'enlool uprignl po.lllon. Saloty loci< .y.tem op
e,.te. w~lIa roi l ing o. lo" o"ng . N..o' Oln lall,

Complete kit I""' uool wlncn. 10(111. 01 oablo , nanlwl,. In/l
In""uollon l, Fo, Ronn :/0 Ino 25 G To"...,

Haze' 2·Hlo'Y outy a lum. 12 .q, I t, load 1:191,00 ppd.
Haze, ~t"'Olfd .Ium. 6 I q, It toall 1213,00 ppcl.
Haze' ..H. ....y0"'.•Iee' 16 'Q. II.~ 121s.oo ppd.

NEW lor ROHN 45 and 55 Towers
HOle, 8-H.1\fY OUlyg.I• . O1eel ' 6 .q, It. 10all CALL
Boll Tnru.t Ilo. nng 1B·2510r any01 ol>oYo SIII,W ppd.

SInd lor I... de'alla 01 oIumlnum tow.,o .....lllol lly
l<IQl-..:l lo, u.. wi'" 11>0 Ha.., . T"o .....:M·13(13 ' ,,10' )
and M·l s 1' s · "Ide~ All _ 0 .0nottu<:' lon. no_10• . h oy I<>
Inl,al' ~h. bo.., " olk up tlo• . Comptl ' . tow., UPS ....
oj, "lgII, ollippabl., P m_ .... kll totm,

5111 "00110. guor...I_ , C.II ledly and .1I..-lIS '0 VI..,
MOIt. re.... ....mall e l>oek ....men.., _ •.

DATACOM, INT.
8081 W. 21ST LANE
HIALEAH, FL 3 30 16

AREA CODE (30 5) 822-6028

Control up to eight digital radios simultaneous ly Irom
you. MS·DOS microcomputer, DataCom, Inc . olfe r. a
se ries of soltwa relh.." lware packages Ihal Interface
with many curren t synthesize" rigs , These Indude:

ICO M135. IC·761, IC·78 1, IC·Rl 000, le ·RTt A
Yaesu 74 7. 157GX. 751GXII, 767. 9600
Kenwood TS·440 . 15 ·940 , 15 ·1 4 0, 15·680, 71 1, 8 1r ,

RSOOO
Datacom couldn' t be Simple r to 1... taIL The use.
do"s.. " need 10 know anything alH>ut "'S-DaS_ t he
Installat ion program does It all! Aft e. Installation, the
usel se t. the parameters wit h me nu•.

The.e package, allow complete cont rol of the. e rig.
from the keyboard, and more! Datacom adds:

~ Sc.n funct ions added to radio. that don't
allow t ill, f.om the f ront panel.
<F,eQuency and a ssoclat..d Info m..mory llmlt..d
only by dis k Slo. a ga.
" Tabula , sc' .. ..n display 01 all of tha channals
s toled In memory. along with a lull desc ription of
each. Includi ng,

_ mode (LSB, USB, FM... tc .)
- .. Ight charact.. r alphanume ric de sc ripti on
- s igna l ba nd widt h

·cont inuou sly variable I ca n dalay f.om 100
mlllls ..condi up
• a full·leatured logging ut ili ty

AVAILABLE FOR IBM PC. XT, AT.80386 256KRAM
I SERiAl PORT AN D t FLOPPY MINIMUM

PROGRAM WITH INlllAL lIBRARIES 99,95
R5-232 TOTTll'lTERFACE OI'lLY(NEEDED IF OON'T HAII'E

MANUfACTUR£RS IN TERFACEI
EXTER NAl IN TERFACE AllOWS 4 RAQIOS 99 95
INTERNAl PC INTERFACE Wll SERIAL ,!,1 RADfO PORT 129.95
SPECTRUM ANALYIER MO[)lJl[ (CAlL FOR P!lICEl
COMPlETE SYSTEMS INCL, RADIO. INTERFACE. COMPIlTER,

AVAIlABLE ICAU FOR P!lICEI

COMPUTERIZE
YOUR SHACK

"CIRCLE 12 ON READER SERV'CE CARD
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I,

Ii

Butternut
Verticals

Model HF6V

Butternut's HF
vert icals use

tuqhest-O tUning
circuits (not lossy

naps'j to outperform
all mull iband designs

01 comparable size!

405 East Markel. Lockhart, TX 78644
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We specialize in CB radio modification plans and
hardware. Frequency and FM convers ion kits. repair
books,plans, high-performance accessories. Over 12
yearsof satisfied customers! Catalog $2.

esc INTERNATIONAL
P.o . BOX 31500X, PHOENIX, AZ 85046

oao , 40, 30, 20 15 and 10 _Ie rs
aulomat,c b.ndS,"lcn,ng

oA<ld_on k,1 101 17 an<l t2 meters
a,a,laole now

_26 II ta ll

Fo r mOf. m10,mali o n see you ' fI

deale, 0< wrne 10< a ' ..... b rocnufe [

BUTTERNUT ELECTRONICS CO .

Model HF2V
oOes'g ne <l fo' Ine low-M nd OX",

oAulo ma toc MMsw'tcn,ng on eo and
40 mele,.

oAd <l-on "nils for 160 and 30 0' 20
mele rS

_32 1""1 'a ll - may be 10\> loa<led 10'
a<l<l.honaloano",'<lm

Elmer W. Schwitlek, K2LAF
2347 Coach House Lane. Naples. FL 33943

(813) 434-2268
IBM regiSlered Iradema rk 01 IBM Corp, Mult ifax ,s reg ,stered Irademar k 01 E w, Scnw.ttek

CIRCLE 8 9 ON REAOER SERVICE CARD

Both Programs:
• Are lor the IBM PC and Compatibles.
• Copy All known fax speeds (HF and Satellite].
• Record, Display. and Print 1280 samples per lax noe.
• Printer Copy in 2 or 4 shades
• ALL data may be saved on disk
• All display views may be saved on disk
• Output to color or gray-sca le (not monochrome) momtors.
• Record ing length depends upon computer memory (up to 640K).
• Include complete instruc tions

MF 2.2 is forthe eGA computer system (320 x 200pixels) and records in 2 or 4 colors or sne oes.

MF3.2 is for the EGA computer sys tem (640 x 350 pixels) and records in 2. 4. 8, or 16 colors or
shades

Both Programs see all recorded data With MF22 this is done w ith 3 picture sizes . lu ll size , 1/2 size
(magnified) , and 1/4 size (magnified)_ MF32 uses Iutl size and 112 size (magni l ied),

Price $49 lor ei ther program ($20 lor previous MF buyers), post paid in US. Canada, and Mexico
Add $310r airmail elsewhere, No cred it cards

Request l ree detailed inlormation,

Demo Disk showing sample views. $2. post paid in US. Canada. and Mexico. Add $1 fo r airmail
elsewhere Specify CGA or EGA disk

MULTIFAX
MF2.2 and MF3.2 - Two New Weather-Facsimile Programs

The HF58 "8uUerfly"TM
A Compact 2 Element Beam

for 20·15·12·10 Meters
Operate As A OI·Pole on 17 Meters

• Unique design reduces etz
but not performance,

• No lossy traps ; ton
element rad iates o n
en bands.

• Turns w ith TV
rotor

. 19 Ibs.

Multlband

OR V. $49.95 OR V· $59 .95
"'80./0 51 f,.lo" ~ 7 60_1 fJ mz n. long
r"d "de'~lp .s< T«b M. o".I. AJ~ S~ F\><t oJ: H."~l in~.

AntennasWest
SOl I H .1-S4H-

lnf,'pact. Sl by h, cia.. mail.
&~~ :"(I()(;:-5. P""",. UT ~.l6(I~

CIRCLE 3 32 ON READER SERVICE CARD



Great Ideas From Our Readers

C,RCU,TS
Number 18 on your Feedb8ck cerci

Have a quck'n'easv circuit idea? Share it and gel a one year
subscription or extension 10 73! Clearly mark all ent ries as submis
sions for Circuits to distinguish them from manuscripts. Send your
entries to Circuits, 73 Magazine . Peterborough, NH 03458.
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Figure 2. PS toethe 29 MHz amplifier.
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Automatic PTT Switch

This little circuit for T-hunters lets you set
your transmitter to tum on automatically al a
speci· tic time. The r -niaer can vacate the
area and even go to the starting point to watch
the confusion!

Set the alarm to the rime trip point. Push S1
to hOld the PIT open and the relay on . Dead
power default is PIT ctosea. The alarm trips
and fires the SCR, which shorts out the relay
circuit, drops the relay, and removes voltage.

You need a single cell alarm clOCk, RS 63
716; KL-DPDT, RS 275-215; $CR, RS 276
1067;S1, R$275-1571;and ~ Wcarbon re
sistors. (See Figure 4.)

Dale R. Kubichek N6JSX
Rowland Heights CA

Deviation Meter Circuit

You can use this circuit in most FM VHF
receivers . Hookup is off the FM discriminator.
I use a three-wire shielded mike wire and a
subminiature stereo jaCk/plug. The plug tip for
B + is from the radio, center for signal. and
shield for ground. This makes for a clean in
stallation. I put this circuit into a small box and
attached it to the dash of my car, using Velcro.
Every signal transmitted has its own deviation
signature, This can be a real plus in jammer
hunting. You can ob tain most parts at Radio
Shack. (See Figure 3.)

Also from N6JSX:

set-and-forget adjustments.
The 150 pF capacitor in the input line

compensates for impedance mismatch. You
tune for maximum signa l transfer from exciter
to final. (Use an irHine meter or external field
strength meter.)

The final is conventional Pi-network. I used
two 75 pF APes because I had them and they
fit well, but a single 150pF cap would work as
well. You need nearly full capacity in either
case.

When neutralized, the plate current dip
should be at about the same setting of the 20
pF plale capacitor as maximum output. This is
often difficult to obtain with tetrodes , but you
can usually come close.

Power supply can be whatever you have
handy or can build. The one shown used an
old TV transformer from an RCA color set of
about 1968 vintage. Adjust bias to let tubes
idle at about 30 mA. (See Ftgures 1 and 2.)

Bruce Cameron WA4UZM
Temple Terrace FL

The only adjust
ments that require
close attention are
input. output, and
neutralization. All the
rest are one-time ,

very conventional, and J con
s /ructed it in a case that Of1C8 held

a battery charger. As long as you
ere neat in your physical layout .
you could build it in almost any
thing.

Figure 1. 29 MHz amplifier.

29 MHz Amplifier

Ten meters does not reqUIre
huge power. The 10 Watts from
my Asden 2800 was a little skim
py. hOwever. so I built a pair of
61465 to follow it. The circuit is

Figure 3. Deviation Meter Circuit.
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Figure 4 . Automatic PTT Switch.
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ASKKABOOM

" . . . troubleshooting
is a process of
elimination."

" A dead local
oscillator will kill

the receiver
and/or transmitter"

Signed,
Hot Stu"

me. Either a noisy relay or bad
diode feeding power to the front
end. A poor connection can look
like a resistance, causing stages
to oscillate due to insufficient
bypassing . I'd check re la ys
first. Don't bother with the little
bandpass filter relays ; they
don't switch when you press the
key . Look for any that do and
clean them. Also, check the solder
connections to the board. Relays
frequently have cold solder taints
because the pins are large and
don't get hOt enough during the
wave-soldering process . The
movement of the relays only ag
gravates the situation. If th at
doesn't work, look for the osc illat
ing stage (it should be very obvi
ous on a scope) and see where its
power comes from . Finally , it

Dea r Kaboom,
My rig is grounded, but I keep

getting burned by the mike, espe
cial/yon 10and 15 meters. I know
I need a shorter ground wire, but
there's flO way to do it here. Any
ideas?

cou ld be a problem with the stage
itself, such as a flaky transistor or
diode.

Dear Hot,
Sure. Try a coaxi al g ro und.

Take a piece of coax long enough
to reach your ground. If that length
is very close to a quarter wave
length of 10 or 15 meters, make it
a bit longer. Now, get two 0.1~F

cera mic caps, rated to take a few
hundred volts, or a ki lovolt, if you
are using an amp. Connect one
cap between the center conductor
and the shield on each end 01 the

Signed,
Rush Job

These handle large current, SO
they are also candidates, due to
high stresses. Symptoms should
be obvious: the amp is dead or
severely distorted. First check for
input to the amp. Then make sure
there is no muting or, in the case
of an RF final. ALC voltages keep
ing it clamped off.

Then, check for bad parts, es
pecially in the output stages,
where the stress is . For audio
amps, always check the speaker
and connections to it, il"lCluding
the earpncne jack, before working
on the amp.
Front ends and IF strips: If the
receiver is dead or weak, the local
osci llators are working , and the S
meter reads zero, gain is missing
somewhere. Probably a bad trao
sister or chip.

Dear Kaboom,
My TS-440S has an intermittent

rushing noise in receive. When
it's there, it reads 8-9 on the me
ter, and blots out everything.
When it's not, al/ is fine. Keying
the transmitter for a second some
times gets rid of it. The noise is
there even with no antenna con
nected. What gives?

Tran sm itter I nt e rmed l ale
stages: Lack of modulation, dis
tortion, etc. can be caused long
before the signal gets to the final
amp. Check mike amp, output of
balanced modulator (is it there?),
and pre-driver stages.

Finally , always remember that
sudden changes in performance
are NEVER caused by misalign
ment! Somewhere, a part has
gone. DON'T start turning coils or
trimcaps-you will be very sorry
later!

Like playing a musical instru
ment, troubleshooting is a com
plex skill best learned on the job.
The more you do, the better and
laster you get!

Let's look at this month's fet
ters:

coax.
Now connect the center con

ductor to the ground of the rig , and
to the ground at the other end. The
shie ld should go only to the caps.

Weatherproof the one on the
outside. The RF tha t attempts to
climb back up the shield wi!1 be
shorted back to the center c0n-

ductor, and so to ground, through
Dea r Rush, the caps. It sounds weird, but it

Sounds like TX/RX switching to works!III
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The Tech Answer Man

lights up but the receiver seems
dead and the s-meter is pegged, I
look first at the AGC amp. I do this
because a-meters are driven by
the AGC voltage. Ever notice that
the meter pegs when you turn the
RF gain control down? You 're re
ally artificially boosting the AGC.

Which Bit ls Broken?

Last month's column discussed
the likelihood of part fai lures,
c lassified by com ponent ty pe.
Let's do the same for the sections
of a radio .
Power supply: This is the site of
more problems than any other.
Why? Because it carries the most
current and, therefore, the most
stress. Always look here first. Are
all output voltages correc t? While
a regulator fai lure could cause
them to be too high, it is much
more likely that they will be either
about right or zerc.ttone is zero, it
could be due to supply failure or a
short in one of the ci rcuits being
fed. Disconnect the load from the
supply and see if it comes up . If it
doesn't, start working backwards
until the open pan is found. But
remember, it could have been
blown by a short somewhere else

in the rig. Check the resistance of
the load while it is disconnected
from the supply. II should never be
zero ohms.
Switching ci rcuits: These parts,
such as diodes and relays, are
typically used for TX/RX control.
Are the ci rcuits in question getting
inputs and , especially, power?
Oscillators: A dead local oscilla
tor will kill the receiver andlor
transmitter. I've seen lots of them
go out. Check with a scope or
VTVM, if it can sense at the re
quired frequency. Always look at
the output of the oscillator, as you
can stop it from working if you
probe at the active element (crys
tal , coil , etc.). In a synthesized rig,
it may be working, but wildly off
frequency, indicating PLL trouble.
Power amps: Both RF and audio.

M,chael Geier KB fUM
7Simpson Court
S. Burlington VT 05403

Troubleshooting :
Finding What Works

I promised way back in my first
column to talk about troubleshoot
ing. So here it finally is! Let's get
started.

The rig dies and you get out the
schematic. One look at all those
parts (a 101 more than in the "gut
less wonder" tube days, eh?) and
you head for the Shipping box,
right? Well, your radio 's circuitry
doesn't have to be intimidating ,
n's all a matter of organization.

Ever wonder how anybody de
signs something as complicated
as a modern transceiver? Taken
all at once , it just couldn't be
done. But any complex circuit can
be broken down into sections and
subsections, until each one is
bite-sized . That's how they 're ce
signed, and that's how you should
approach them for repair.

Un less the problem is totally ob
vious, troubleshooting is a pro
cess of elimination. The pros find
problems very quickly, because
they mentally eliminate most of

the possibilities before they ever
touch the ci rcuit board!

So, first find what works and
eliminate it from consideration.
Much 01 this can be discerned
without even opening the rig .
Does it light up? Does the fre
quency display seem to work? If
so, the power supply and digital
circuits are probably OK. If the re
ceiver is dead, is there any hiss at
all coming from the speaker? Put
your ear up close and listen. If so,
the audio amp should be fine .
Turn the volume up and down. If
the hiss changes with it, then the
detector works, indicating trouble
farther up the receiver chain.

An understanding of the organi
zation of the circuit (the local oscil
lator feeds the mixer, etc.) is es
sen tial. For instance, if the rig
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DEALER DIRECTORY
CALIFORNIA

Burbank
"'ew HAM store open and ready to make a DEAl.
We carry all lines, lohip UPS. and are open Sunday .
A·TECH ELECTROSICS, 1033 Hollp. ood
Wa)'. Burbank CA 91505 ; (818)845-9203.

W..lltngton
We have it! ASTRON, BUTTERNUT. ENCOMM,
HEATH KIT, GORDON WEST, KANTRONICS,
L\SER CO MPUT ERS. MFJ, RADIO SHACK,
TEN-TEl", VALOR ANT ENNAS &: more . Small
to wn service .... ith discounl pnces. UA:OO;DYS.
12.$ So. Wa.~hinRton . WeIlingten, KS. 67152.
(316) 3264>314.

Manhattan
Ma nhatta n's la rgest and only ham and two-way
Radio Store . Featu ring MOTOROLA , ICO M,
KENWOO D, YAESU, AEA. SONY. UNIVEN.
eic . Full stockofradiosand aoxessories . Open 7 days
M-F. 9-6:30 pm; Sal & Sun. 10-5 pm . We ship
worldwide . BARR\' E U :CTRO,\I CS. 512
Broad\l; a). :00;.... \'ork ~"l' 10012 ; (212) 92,5.7000.
~'AX (212) 925-7001.

San Uiq:o
Hard lu lind pan s, surplus e lectron ics, standard linc
nems. Hams, hobbyisrs , industrial profcssionals-c
from nuts & bolls 10 laser diodes. ,. Eleclronically
speaking, Gateway ' s gO! it! M-F 9·5:30 Sal. 9 ·5 .
GATEWA\ ' U .ECTROSICS. 9212 Ches.ape<lke
Drh... San~o C A 92123; (6191 279-6802.

COLORADO

MISSOURI

St . I ....... lo;

Hard 10 find parts. surplus electronics. ~ndard line
items. Hams, hobbyiSl•. indusuial profe!ol'ionals-
from nulS &: boilS to laser diodes ... Ekctronically
speaking. Galeway's got il! M- F 9-5:30 Sal. 9-5.
(;ATEWA\' ELECTRO:OO;ICS. 8123 PllI:e Bhd. •
St . l.(Iui~ 1\10 63130 ; (31.$) 427-6116.

NORTH CAROLINA

G rt'tnsboro
ca.m. 10 'Ip.m. Closed Monday. ICOM our 5j)CCUlI - •
ty-Sales &: Service . F&\I ~:U:CTRO"'ICS, 3520
Rocki~ham Road. Grftlt'<boro '\C 27407; (919)
299-J.lJ7.

OHIO

TEXAS

Dan....
In Dallas s ince 1960. We feature Ken... cod .
ICOM. Yeesu, AEA. Bullernul . Rohn. amateur
publications, and a full line of eccessores. Factory
authorized Kenwooo Service Center. ELECTRO~

IC CENTER. INC•• 2809 R.",s Ave.• l)alllls TX
75201; (214) 969_1936.

Hou...ton
Hard to find parts , surplus electronics. standard line
ilems. Hams . hobbyists. industrial professionals
from nuts &: boilS to laser diodes... Ekctronically
speak ing . Gateway ' s got it ! M - F 9 -5 :30
Sat . 9-5. G AT E WAY ELE CTRO:OO;ICS. 91190
West park I)rh'e. Hou\ton TX 77063; (7 1J)
978-6575.

TI't',Of;('
Authorized factory .a1e5 and service. KENWOOD.
ICO~ , YAESU, fealliring AMERfTRON, B&W ,

MFJ. HYG AIN, KL M. CUSHC RAFT. HUS
TLE R. KANTR ONICS, AEA . VIBROPLEX ,
HElL. CA LLBooK, ARRL Publ ications. and
muc h more . HA~ITROSICS . I:\C .. 40n
Brownsville Road. TrevOSl" PA 19647; (215) .l 57_
1400. FAX (21 5) 3S5-89S8. Sllies Order 1-8lM).
.$26-2820.

Columbus
Ce nt ra l Ohiu ' s fu ll-line authorized dea le r for
Kenwood, ICOM, Yaesu. 'ree.r ec. Info-Tech,
Japan Radio. AEA. Cushcraft . Hustler, and But
ternut. New and used equipmenl on display and
operational In our .woo "'I.ft . stoee. Large SWL
depa nmeRI, 100 . U~ I\'F.RSAL A MA TEUR
RAVIO. 1280 Aida Drwe, R..) noldsbullt (CoIom
blL\) O H 4.\06.8; (6 14) 866-4267 .

Southwest 1I0usion
Full line of Equ ipmen t and Accessone s, in
hou se se n ice , Te n s II Te n Tel' Deale r !
MISSIO:OO; CO\I MU~ IC AT I O :OO;S. 11903
Alid-elodine, Suite 500. 1I0.m:on T X TIOS2;
(713) m-TI64.

PENNSYLVANIA

I\'EWYORK

:-iEW JERSEY

t)ndhurst
A fuJI service Ham Radio Store! Discount sales
and service on most major brands. Monday to Friday
IO:OCla m to 7;()OprJl. Saturday 9:OClam 10 3:00pm
\.Ii mile south o f R1.3 . AB-\RIS S\'STEMS.
227 StU)l....ant A.l'Il llt'. I.)ndhursc :"l.J 07071;
l2011 939-0015.

Park Rldl;e
Bergen Counly 's oldest and only SWLlAmateur
dealer, Specializing in HF receiving systems, amen
nas, ham/SWL accessorie. , books. Kenwood, JRC ,
Yae. u, tcom. I mile from Garden Slale Parkway
Elit 172 . Tll - Fri 10-5 ; Sa l 10 - 3. GILFER
SHORn\'A\ 'E. 52 Park Al..nue, PlIrk Ri~.:OO;J

076...<;ft; (l01) 391- 7887.

Jamestown
Weste rn New York' s fi nesl amateur radio dealer
Iearuring ICOM- Larsen- AEA- Hamtronica-As
Iron. Ne.. and used gear , VHF CO:\I:\IUMCA
TlO'S, 915 :OO;Ol'Ih \(llin St ., J amt'Slo.. n :OO;Y
14701, (716)664-6345.

NEW HAMPSHIRE

,-
Serving the ham community with rlCW and used
equrpmem . We stock and service most major li~ :

AEA, Amon. B&W, Cusbcraft . Encomm. Hy
Gain, Hustler, ICO M, Kenwood, KLM, Larsen,
Mirage, Mosley; books, rotors, cable and connec
tors . Business hours Mon.c-Sat. 10- 5, Thursday
10-7 , C losed Sun.JHuhdays , RIVENOELL
ELEl,"TROSICS. 8 L..ndonderry Road. Derr)
SH 030.\8; (603)434-5371.

KA:-iSAS

DELAWARE

IIillwlltha
Large selection of eduor's cooice PC soft....are at
competilive poces. I...I.A:OO;V SO~TWARE . 510
~on St .• lJia" lltlul KS 66-04; (9 IJJ 7.$2· J6J0
(K~); (800) .$58-2132 IUS).

IDAHO

Ne..'Ca~t lc

Factory authorized deale r! Yacsu, ICOM, Ten-Tee ,
KDK, Kenwood , AEA, Kamron lcs. Santee . Full
line of accessones. No sales tax in Delaware . One
mile off 1-95. V.:I.AWARE A\IATEl'R Sl·P·
PL\' . 71 Meado.. Road. ....... Ca.-.tk VE 19720;
(302132S-TI28.

preston
R05..\ WB7BYZ has the: largeM Slock of ama teur
gear in the Inte rmountain West and the best prices.
Call me for all yoor ham needs . ROSS U1S·
TRIKL'TI...G. 78 S . St at e. J>rnton IV 83263:
(20l1) 1152-0830 .

'----- 1IL-------'-"===__

Denver
Hard to find pans, surplus electronics, standard IlrlC

items, Hams. hobbyislS. induSlrial profes.siol1llls
from rans & boilS to laser diodes ,.. Ekctronical1y
speak ing, Gateway's got it! M-F 9·5 :30 Sal. 9-5 .
GAn :WAY ELECTRO S ICS, SIIS S . ~'~ral

Bhd. 132. Den' ..r eo 80221 ; (303) 458-s.w.t .

~:nl:lewood

Rocky M ountain Ama'eurlShunwave Speeialists.
Ten-Tee, Yacsu, JRC· NRD, Sony, MFJ, KLM , and
oebcr fillC gear. New llnd Used. ViwMC, Antennas,
Books, and DiKOO nt Prices, lOO~ AI,LlED APPU·
ASCE &: RADIO. 4253 South Broadwll) . Enl:le
.. ood , ( '0 80110; (303) 761-7305.

DEALERS
Your company name and me~~ge ca n conta in up (0 25 words for as little as $300 yearly (prepaid) . or $175 for si x months (prepaid ) . No mention of
mail-order bus iness pcrm ittcxl. D irectory text and payment must reach us 60 days in advance of publ ica tion , Fo r example, advertising fo r the April
' SS issue must be in ou r hands by Februa ry tsr. M ail 10 73 Amateur Radio, Rebecca Niemela , WGE Cente r , Pe te rborough , N H 0345S.
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FREE when you join!
Reference Guide to Electronics
Manufacturers' Publications

A time- and money-saving list
of product literature from all
the major electronics suppliers,

Electronics projects _ .. ideas " " " the latest technology
all al up to 50% off publishers ' prices!

Membership Benefits • BIg Savings . In addihon 10 this introductory
offer, you keep saving SUbstantially with members' priCes 01 up to 50% off the
pyblishers ' crces. • Bonus Bo<»<s. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publish,",s' prices. • Club
News Bulletins. 14 times per year you will receive the Book Club News, clescribing
all the current selections-mains. atl9l'natf:l6, extras-plus bonll9 offet'$ and special
sales, with hundreds of titles to choose from . • Automatic Order, If you want
the Main Selection, do nothing and it will be sent to you automatically . If you
prafer another selection, or no ecce at all, simply indicate your cncce on the reply
form provided. As a member, you agree to purchase at reeet a books within the
next 12 months and may resign at any time teereener. • Ironclad No-RIsk
Guarantee. II not satisfied with your books, return them within 10 days without
obligation! • Exceptional Cua1lty . All books are quality publishers' editions
especially selectee by our Editorial Board.
All _ ..... "._ "_ n""''''''' .... _ by . "P" to.-~k. (P"~I_I' P'ICH Shownl

~ 1989 ELECTRONICS eeoc CLUB, Blull Rkjgll Summit PA 17294-0810

=== .

SELECT 5 BOOKS
for only $395

(values to $132.70)
and get a FREE Gift!)

,.-
••••••••••••••••••••••••••••••••••••

~~~"~~S~~~m~f~A~~2~~gUJB
PINM aocepI my memDershiP in 1he~ BookCIu~ and -.d 1he 5 YOIu.... IisIIIcl
llfIlDw, pIw my FREE copy of Rereo.. lO& Guide ItO f/oIG"/!'lltIO::t U~· PvIJIIcaIlotq
(2683P). biIing me $3,95 plus shipping...cl handling c/'IaIges. II tlOl utosMd, I mlry...tum
Ir. _. within .... days~ obIig;aIoon and ....... my~ip c:anc.l18l:l. I ... to
purtl Mil MI&uI 3 booI<s at regular Club pnee. (plus shipporlg and haiodlil ...l dunng 1110. NI'"
12 tr"" ,n.. and rmtY resign any lime the<ealt...

••••• •• •• •• •• •• •• •• •• •• •• •• •• •· - .• •. ""'" .• •
• City •• •• sa.. Zop P1lone •• •
• Signature •• •
• V.-:llot.- ".'obeisorlly, Fonoogn .,••a __op&COII OOdM....~. c.n.ds ••• _ remiI in U S . CUl1'&I'lCy. This o.-d&t subj&cl to~ by 1he ElecbOO..... 600k ClutI"' . ••
• STAA389 ••• ••••••• ••••• •••••••••• ••••••••••••••••• •• • ••••••
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KENWOOD 4305 OWNERS1 Stop Scan

stops the SCanner On busy frequencies re

sumes scanning automalical ly alter an ao
justable 1-10 second delay, SASE lor 1989

catafog. $19.95 ~it . $29.95 assembled , $3,50

shipping. JABCO ELECTRONICS. RI Box

386, Alexandria. IN 46001. BNB794

QUALITY QSL CARDS, RUBB ER STAMPS,

Envelopes and pr inted k!tterhead. Send 45<

postage or SASE for samples. Large selec

Hon al anracnve prices ,Sand~lar Press. P.O

Boo 30726, Sanla Barbara. CA 93130

BNB812

ELECTRON TUBES, Aillypes&sizes. 'leans
m.ning Receivmg, MIcrowave , .. Large in·

ventory ~ same day Shipping. Ask SWUl our

3-5OOZ special, Daily Electronics, PO Box

5029 Com pIon , CA 90224 900-346_

6667, BNB792

FREE HAM EQUIPMENT. oereus $1 e.o e

1631,ArvadaC08ooo1 BNB818

COMMERCIAL HF CW IDENTIFIER: Ouarfz

lQ-Minute Timer, Sinewave Oscil lator . Com

piete Instruc tions, Guaranteed. $79,95.

DMR. 6126 Re. Drive, Dallas TX 75230-3429

(214lB91~509 . BNB823

BARRY ELECtRONICS sells fwo-way Radio

lor GVT, Business, Security, etc, MOTORO

LA, ICOM , YAESU . UN IOEN, REGENCY,

KING, ETC BeSl prices. Open 7 days. Full

servica. lab on premises. We Ship Worldwide.

Wrile or call (212) 925-7000, BARRY ELEC

TRO NICS, 512 Broadway, New Yorl< NY

SLEP SPECIALS: Milita.y USM·207 Solio-

Stale POflable 0-500 MHz Frequency Coun

ter , eight digit readoul. high stability oscilla

lor . lab qualily, $185 : MIli tary USM-I17C

Solid-Stale Portable DC-5 MHz Oscil loscope .

ideal tor bench won. Or RnY/ Modulation

testing. $95.00: HP606A SIgnal Generalor 50

l<Hz Ihru 65 MHz, $195: HP608E Signal Gen

eralClf 10 MHz thru 480 MHl . $345: TS·4(l3iU

Microwave Signal Gene,alor 1.8 GHz thru 4,2

GHl, MIUSPEC Version HP616B, $195,00;

T5-510NU Signal Gene'alor 10 MHz thru
420 MHz, MIUSPEC Version 01 HP608D.

$195 : URM·25D Signal Generalor 10 kHz

thru 50 MHz, $145; ALL LAB TESTED, HAVE

QUANTITY. SATISFACTION GUARAN

TEED , VISNMC OR CHECK, AOO SHIP

PING. WRITE OR PHONE BILL SLEP, 704

524 _7519, SLEP ELECTRON ICS

COMPANY . HIGHWAY 44 1, OTTO NC

28763 BNBB16

R-390A RECEIVER PAR TS: Into SASE,

CPRC·26 mil itary Manpacl< Radio, 6 meter
FM, with antenna, cryslal, handset: $22.50,

$42,SOIpai., CPRC·26 Radio only' $9,SO. Add

$4.50/plece shipping, $9 maximum. Baytron

ics, Box 591, Sandusl<yOH 44870 BNB798

VOIC£GAT£ communications ooise reduc'

lion withaudlosquelch, noise reduction. VOX

cassette recorder centrol , 3 adjustable audio

filte 's , & more! SASE lor 1989 catalog, $3.50
lor demo lape, $10995 complele (tili 1/1189).

JABCO ELECTRONICS, Rl Box 386, Ale.·
andria , IN 46001. BNB795

WANTED: Sunair GCU·91OA or GCU·935

AnlennaCoupler , Ray Dunham, 1030Hillside

Ava, . Pacific Grove CA 93950. BNB790

VHF TO MICROWAVE: GaAsFETs, MMICs,

tranSistors, etc , SASE ; WA3IAC. 7148 Mon·

ta9ue SI., Philadelphia PA 19135. BNB771

HAMLOG COMPUTER PROGRAM Fuillea

tures, 17 modules, Aula-logs. 7·band WASI

DXCC. Apple $19,95, IBM, CP/M, KAYPRO,

TANDY , CR8 $24 .95. 73-KA1AWH, PB 2015.
PeaOOdyMAOl960, 6NB775

HAM RADIO REPAIR , all makes. models. Ex·
perie nced reliable service Roberf Hall Elec·

t.onics, Box 280363, San Francisco, CA

94128-0363: 408-729-B200 BNB751

COMPUTER CODECOURSE, Applell + /clel

GS. C-641128. 37 Modes, Graphics, 1_100

WPM, menus, proportional spacing, ~ariable

trequency, more ($29,95), With wordp roces·

sor ($39.95). Manual ($10). Checl</MO .

LARESCO , POB 201S-ST. Calumet City u.
80409, 1_312-891_3279 BNB764

INDIVIDUAL PHOTOFACT FOLDERS, 110

to _1400, $4,00 . #1401 up. $6.00. Sam's

bool<s, $7 ,00 , Pos tpa id, Allen Loeb, 414

Chestnut Lane , East Meadow NY 11554

BNB766

$U $$ SUPER SAVINGS 5$$SS on etectron

ic parts, components, suppl ies, and comput·

er acces sories, Free 4Q-page catafog tor Self

Addresse-d & Stamped EnvelOjJe, Get on our

mailing list. BCD ELECTRO, PO. 60x
830119. Richardson TX 75083 or call 214_

343-1770. 6N6749

WANTED: Ham Equipment and other proper·

Iy . The rad io club of Junior High SChoo 22

NYC, Inc" is a non·prohl organlzati<ln, granl

ed 501(C)(3) status by Ihe IRS, incorporaled

with Ihe goal ot using the theme 01 ham .adio
to further and en hance the education of

young people nationwide . Your proper1y co
nation or financial support would be greatly

app,eciated and acknowledged wilh a rece ipt

tor your tax-deductible conlribution. We

sponsor the " Classroom Net" on 7.238 al

1200 UTC daily and encourag.e your QSL tor

oor weel<ly award. PHlasewrote us at: PO Box

1052, New York, NY 10002, orcall our round

the-clock hotline: (516)674-4072. Thanl< you'

BNB762

HAM TRADER YELLOW SHEETS. In our

27th year, Buy. Swap, Sell ham radio gear.
PubliShed twice a monlh, Ads quicl<ly circu

late-oo long wail tor results. Send #10 SASE

for sample copy , $13 for one year (24 issues),

P.O B. 2057 , Glen Ellyn , IL 60138

2057 . BNB741

$50 PACKE T DIGICOM > 64_so!lware

based PACKET system for Commodore 64.

Softw are IS pubHc domain and requores a

modem for theC-64 which is provided by our

kit Board plu9s d ireclly into casselle porf or
remOle mounted via cable, bolh connectors

included. Watchdog time r, r&ed relay PIT

and PIT inversion OjJtions included. Power
de.ived from compute., Uses 7910 Chip - nO

alignment requ ired. SWItch allows HF or VHF
operation. Order KIT#154 tor $49 ,95 or AS

SEMBLYM154 fo. $79.95 , both include FREE

DISC. Add $2,50 S&H per order. A & A Engi.

nee"n9, 2521 W, La Palma, .K, Anaheim CA

92801; 714-952-2114 MC or ViSA accept·

ed BNB732

ROSS U$$ USED March SPECIALS: KEN·

WOOD VFO-820 , $ 159.90, TM -411A

$299.90 , TR·8400IW MC-46TTM $229,90 , R

599D,T-599D $529.90. COLLINS KWM·2A

$649.90. 32S·1 NEEDS WORK 5169.90,

312B·4 $25990. ICOM PS·30 $214.90, IC·

3PA 539.90, PS·20 $158,90, IC·25H/BUl

$289.90; YAESU FT·980IF ILTERS $1399,90,

Fp·l07E $109 .90, HAL RVO-1002 $59,90,

CIR-200 $149,90. LOOKING FOR SOME·

THING NOT LISTED?? CALL OR WRITE,

WE HAVE OVER 315 USED ITEMS in

slocl<, MENTION AD, PRICES CASH, FOB

PRESTO N, WE CLOSE AT 2:00 P.M. MON.

DAYS & ALL DAY SATURDAY ROSS DIS·

TRIBUTINGCOMPANY, 78 SOUTH STATE,

1'.0 BOX 234H. PRESTON 10 83263; 208
852-0830 BNB709

I
I
I

I
I

I
I
I
I
I

I

-.J

COMMUNICATIONS BATTERIES: CLONE.

PACKS' Ready-for·use, ICOM: BP2 $34,95.

BPS $43,95, Bp·3S Twice capacity BP3
" Wall chargeabfe" $43.95, Bp·7S Twice BP7

(5 Wett) or BP-8S (BP8 +50%) (Base chg.

only) 58395 YAESU: FNB2$22.95, FNB10S

(FNB10+60%) $49.95 . SANTEC: 142/3·PIN
$23 ,95.• Repair Inserfs' ICOM BP2$18.95.

BP3 $16,95, BPS $24,95, BP7/BP8 $29,95.

KENWOOO PB21 $13.95, PBN $21,95,

PB25/26 $25,95. AZDEN : 300 $21 ,95,

TEMPO: SI,2.4,5.15/450 $23 ,95. YAESU:

FNB414A $33.95 , FNB9 $14.95, Othe." avail·

abtl!, • Rebuilding · Send pacl<-free esti·

mate, • Antannas' Ducl<s/BNC $8,95, 2MTR

518·TeIIBNC $18.95, SASE-Galalog, PA

+ 6%. $3 Shipp ing/order. Visa-MIC + $2

(814) 623-7000, CU NARD ASSOCIATES,

Dept. 7, R 0 6 Bo. 104 , Bedford PA

15522. BNB628

Number 21 on your Feedback card

WRITTEN EXAMS SUPEREASY. Memory

aids from psychoiogisUengineer cuI study·

time SO%, Novica , Tech, Gen: $7 each, Ad·
vanced , E.lra: $12 each. Moneybacl< guaran·

tee. Bahr , Dept 73-3, 2535 Mariella, Palmbay

FL 32905 BNB691

ROSS' SU $ NEW (OPENED BOX) March

SPECIA LS: KENWOOD AT·250 5319,90,

AT·930 $204.90, KPS -21 $99,90 , PS·20

$59,90 TW-4100A $464 ,90. OENTRON AF I A

$15990 , WVP·2A $79,90, ICO M 228 H

$459,90, 575A $1159,90, IC·3200A $469.90,
U4AT $????? ALLIANCE HD-73 $102.90,

KLM M661 6M $46990 COLLINS: HF·380

NB.CW $5999.90. ROBOT 1200C $1109,90

YAESU FT-209RH $27699, FV101 ·0M
$249.90. SP·l07 $24 SO, YR·901 5499 .90

ALL LT,O. (Limited Time Offer) LOOKING

FOR SOMETHING NOT L1STED??CALL OR

WRITE,ever 8790 ham-relaled items in stocl<

for immediale shipment Mention ad, Prices

cash, F.O.B PRESTON. WE CLOSE AT

2:00 PM. MONDAYS & ALL DAY SATUR

DAY, ROSS DISTRIBUTING CO MPANY,

78 SOUTH STATE. (P.O Box 234HJ,

PRESTON 10 83263. 208-852-0830.

BNB654

CH ASSIS AN D CA BINET K ITS SASE;

K31WK, 5120 Harmony Grove Road. Dover

PA 17315 BNB698

'N' BUY

No discounts or commiss ions are available. Copy must b e recerveo in

Peterborough by the fir st of the second month preceding the cover date.

M ake checks payable to 73 M agazine and send to: Rebecca N iem ela .

B arter 'N ' B u y , 73 Magazine, WGE Center , Peterbo rough NH 03458,

r
Barter 'N' Buy ad~9rt ising must pertain to ham radio products or services.

I [J l nd i ~ i d ua l (nonc ommercial) , , •• , , , , • • " , , •• ", •• " , 50~ per w o rd

l!J Co m m erc la l .. . , . • • . • , , ••• , , , •• " , , .", , •• • , , , •• $1 .50 per w ord

I Prepayment required. Count only the words in the le)(1. Your address is
free. 73 cannot ~erily advertis ing claims and cannot be held responsible

I to r claims made by the advertise r. Liability w ill be limited to making any

• necessary ccrrectlons in Ihe next av a ilab le issue, Please pr int cl early or

1 , type (double-spaced).

I

I

I
I
I

I
L _

;BARTER

ELECTRONIC KITS & ASSEMBLIES, For

our latest catalog. send SASE (45<) to: A&A

Engineering,2521 W. LaPalme,IK, Anaheim
CA92801. BNB624

COMMODORE and AMIGA CHIPS. Diract

distr ibulo<, guaranteed fresh . (E.g .• 6510_

$12.55.6526-$1350.6567 -$19.95 .
6581~$$1 4_85. 62S1OQIPLA-$15.75 , 901
ROM , Sar ies-$1250j CO MMODORE
REPAlRS, Low cost . test turna round, C64

$49,95 + UPS . . . " THE COMMODORE 01·

AGNOSTICIAN" An invaluable double-sided

lam inated guide lor fi.ing )'{lur C64/1541
drive, It d iagnoses 72 variables and tells you

what chips are faulty , $7 .95 , . V ISA!

~C , .' . Kasara Microsystems (Division of
OEPl, Route 9WIKay Fries Drive, Slony Point

NY .10980. Call loll free 1-800-248-2983 or

914-942-2252 BNB529

SB-220 OWNERS: 17 detailed mods which
include 160_6 meter operat ion, aSK .

+ enhanced p ,s, 50% rebate for new mods

submined' 9 pages of 3-5OOZ tech info. $11

postpaid - Info SASE . BOB KOZLAREK
WA2Sao,69 MemOliel Place, Elmwood Park

NJ07407. BNBSfll

SUPERFA ST MORSE CODE SUPEREASY.

Subhminaf casselle, 510. LEARN MORSE

COOE IN I HOUR. Amazing new supe.easy

lechnique, $10, Both $17, Moneyback guar·

ant"e. Free catalog: SASE. Bahr, Dept 7J·3
2535 Marietta , Palmbay FL 32905 BNB531

THE OX'ERS MAGAZINE Up-to-date, infOf

matiy" , inte rest ing. Compiled and edited by
Gus Browning W4BPD, DXCC Honor Roll

Certificate 2-4. Send tor /re9 sample and

subscr iption inlOfmahon today . PO O'awer

OX, C~rdO\la SC 29039 BN82111,
QSL CARDS- Look good with top Quality

printing, Choo$EI standard Designs or tully

cllstomized cards . aener cards mean more

,eturns to you. Free brochu'e , sample"
Starn!!" appreciated, eh..,;t", aSLs , Oepl A.
31OCommerciai. Emporia KS 66801.

BN8434

OSL. TO ORDER. Variety of styles , colors.

card stock W4BPD OSl!; , PO Drawer OX.

Cordova SC 29039 8 NB260
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XV223-49 FM TRANSV ERTER KIT. "dapI$

RS ffiC.501 10 223 MHz , Into t..AKETEK
ELECTFl()NICS, eo_2~T,~OH

~1tl. IlN8830I

MAGAZINES WANTED: " Me 'O*I "'" S~
........ News" (MSN). " RF Oesogn: ' " PCtM

(Po-o' c:onwe.s;on & Intel ge'" MoIIOtIJ: '
Itld "OEX' (198O-presentj. Call coIecI 519

712-1594 10nl.no) aile' 6 PM E' l te tn
t..... 8N88I1

INEXPEN$lYE VIDEO DIGlTlZER ' "TH E I....

AGE·IlEA" from KINNEY SOFTWAAE. See
73 Oct 1988 page 10 !of de tl its , Caplufe

AS170 TV VIdeO (VCR orTVcametaj 10 C0m
modore 641128 or IBM PC Si ve ,ml ges to
disk !IIes, IBM PCJXT «rr MH: v~ion te

quires CGA capabili ty-$59,95. Commodota

vetsion -$39,95 . Includn d isk software,

docum"nl al,on, prelonned and dtl iled PC

board lot easy assembly, Uses common. low·

cost partl, Please specily computet type
when 0tdIlnI'Ig. SASE !of inlotmatlOtl: KIN·

NEY SQFTWAAE DEPT. 1311, 9U HODS.
DON ROAD. POWNAL ME 1)10$9 8N8839

INEXPENSIVE SLOW SCAN SEE WHAT

YOU HAVE MISSED' E_ IBM PClXTIAT

or Cotrotnodooe 641128 v&tMln only S39 95 t

Recai . ... alI popo·a' SSTV mode$. ndudor'og

36 second coIot ROBOT. in 8 gray ..-,

58"", inIagH 10 dl$k~ .......", al

so l'lfIl mili black and ""'"" pietures, IBM
""'''1Of1 ,. ,1lCltl"'" only (It!'Qu,tM CGA capabil·
il y). Incluclel d'sk softwa'e. clocurTlltfltallOn.

pretitlned and dtilled PC boa.d tor easy as·

Sembly. Usel common, Iow-<:osl parts,Spec;.
Iy compule. lype . SASE lor inlormaHon, 0<.
de' I tom KINNEY SOFTWARE, OE PT .

73SSTV. 9U HODSDON FlOAO. POWNAL
ME 00l06ll BNB640

ARDA8 AND CONTESTER ata two p.o·

gtams designed lot the ham wilh I C64 and

disk dti"", or dal aselle ,You can maintain a liSt

01 importanl l ' llquenciee and phone numbe' s
and pItInty more, Fo< more into, send an

SASE or $I to: K""'h Wylll N6,lP....... Btry.
2d an,41st FA. APONY 09330, 6 NB860

DIGITAL AUTOMATIC DISPL"'YS. Any
Rl(lio . Be specihc. GRANO SYSTEMS.

Oep ' l , A . PO Bo. 3377. BI.,na WA

98230 8N B8!i6

I 3KB) WIIh insltuCloonl, sa 18M-/otmal disI<.

InI!tuCloons. source coda, $12, Mot. into?

SASE 0 .5 Yelman. 10 H.gh $I ,.~

M"' OI860 BNB855

CO MMODORE·128 PAOGRAM evailable
10 ttaci< Ihe Amateur Sal.II,t,", Uses KEPLE·

RIAN dala suppl ied by NASA I.ee. T.acks up

to 8 satemtes simullaneously. P,ogllm also

supports ptinling s<:hedu l" and preddlons

lor Satelliles. Use it to "eck MIA end talk

to the Cosmonauls S...TRAKl 26. $26.50 in

cludes shippjng Olhef inlotmat_ on this
0< Olhllf programs lot the C 128. tequ.es a
busl sUe SASE. RfI;d BnsIot WAiUPO.

PO Bo_ 0773, Mi l b ou r ne FL 32936

om 8N8857

l00aSL CA RDS sa l Shtppadposlpai(l. Free
..mples, Sh&II Pnnt,ng , K09KW. PO Sox

SOA, ROCklon IL61072. BNB859

MORSE COOE-LEARlII T1-IE EASY WAY

WIIh OUt subliminai '-S. 2 '-S. $1995.

Send~ Otde< or Checi< 10 A. KlIIIISIei<I
W 2E K Y . PO 8 0.1 5 . Stoc U.ol m NJ

07480 8N8861

TIMEX·SINCLAIR TSI OOO compute. w'lh

TXlRX CW ptO\l.am and interlace , plus 16K

RAM pack_All you nead lot CW and all minI.

TOlal. SI 3S, 8 0b Chtllti" KR 2F, 215·28

Spence. A.e, OUHnl lIill"9". N.Y.• NY
11427 , BNB8!i1

WANTED: TR-72OOA & TR-8300, 1"H-41"'T.
All must be in good condolJon. VE3GOJ. eo.
15762. $tat_ F, on_I. Ontario K2C 3$7.

(613) 74~S333 BN B8!i2

MACINTOSH. ATAR! XUXElST, & AMIGA
Alnateut Radio soltw.,e Wa haYa _ ..

public dotn8Jn dosks .......... lot lJaCla Of

$I 00 each. 5enCI buIonesIlIZe SASE spec>
IyItIg COfl'lPUIIlf lot .. WnIIl WA4EFH. PO

eo. 1646, Orenga P.'" FL 32067·1646.
8"18819

ClISTOM MADE TIE CLASPS WIIh you.ceII

Sign. 5enCI LS.A.S E. lor ,!lust.a led lists M'

Me ha,, ' 5 , SlbOClilh. St .. 11·A Mal ewan

...""., CliflwooCl NJ 07721, 8 "16850

FREQUENCY DIRECTORIES 0thciaI scan
'*' guoCleS contIll'\ItIQ complete license 1f\1or·
matlOtl lot Public 51tety. Local Gowe-mment.
Business , .....ron.ule.,. Matine. incllld,nll

800 MH:. send SASE lor inlormatlon . OFR .

CIAL scanner guide. Post Office eo_ 712"',

Londonde.ry NH 03053, 8 "18853

INTEGRATEO CIRCUITS DATA BOOKS Fot

Sale, 225 d ll!e tenl t 'Ues , Business si:"

SASE. C, FrUIIlt. Box 9n . Windermer" FL
32786 , BNB854

UNIQUE WAY TO LEARN OR UPGRADE:

" COOECRUNOiER.·' oonllottable. COfl'lPUI•

Ilf--based Ieamong"" lhIl_' ModIIiabIe.
Idtuslable in 60 incf."...,11$ Itom 2 to 20 .

WPM , Code from kIyboatd. ASCII tile or 'an
dOm genet.1Ot BASIC coda onty {tequ.....

IS MY ATLAS RADlO STOl.EN7 N.Y.C. sup
plier of " AIlas" .8doos shipped me a 00 8
Dqtal dISplay . DoeIII·'WOtI<. lI _'s you<Iltld

you CIt! ptOWIl ,I.call Don 2ln-271-6625 altet

6PM. 8NB846

MACINTOSH HAM SO FTWARE. SaI""'le

HeIpe'~ "ecka..t...'I.... sun. moon,G.aphe

or tabuIat outpUll. Compalitlle WIth Mltege

Tt3Ckmg Inte<lace lot tOlOf conltOl. $59.95

ox HIIlpef'" PO"""'" OX into. irocIudIroQ de
lance,~, ....... IUtlSIlI. ptOp89II_

MUF. grlllt ClfC" Closp!ay. mote . $3ot 95

SASE lot ltlto Itom MacTtak SoIIw_. PO

eo. 1590. Pot! ()rcha,rd WA 9fI366. BN8&'8

ctJS TOM SCREEN Pf'IINT $5.00 each. 0..
play YOU' nsme. call. Ind home 1O*n. WIN
TER OR SUMMER ..M. seam~ l rom WIth

match ing b,lI, They come ,n blu" , tfl<!, Or

blacl< . Add $1.00 lor Shipping and handling

Allow 1-2 wllllks tor delivery. Maine 'esNSllnts

add 5% Illes tas. USA p.inters , PO eo.
1763. Aubum ME 04210. BNB847

AM IGA AUTHORllEO DEALER Low. l t

ptieM nationwNSII . C. M lot specialS on lhe

Amiga A·!iOO, 51"", big on all Amiga p.ticol.

COlton lCllnc ., Amill. Aulhon:1d O. al.t,

2200 SE , Fede.al Highway, Stuart FL 34994.

O.de . toll "&8 1- 800- 848-3004. BNB843

RADIO SHACK DEALER L(MIl$t ptW;et; na
' lOtlwldfl . P. Qo 2OOl $399,95 . RS 10M fIg
S251 95 HTX·loo. Seve big on aM AS ptW;et;,

Scanners. C8. Compu!flfS. Shonw_.Ants "
etc Call lor~ ... Cotronics Inc ., RIdIo

SftIek Deeler, 22'00 S E. Fedenol HoghwIy.

5cuarl Fl34991. 0n:Iet 101 free 1400 1.1_
3001. 8N88I2

HOME·BREW PROJECTS Lists lot SASE,

W8 2EUF. eo_708. Eu t Hampton NY 11937,
ON...,

'N""100 12, FAX (212} 925-7001

............... PRESENTlN(i ...............

CABLE TV
DESCRAMBLERS

............... STA RRIN(i ...............

JERROLD. HAMUN. OAK
""'0 O IkER FAMOU'I _NUFACTlJIl'(l!'S

· '''",nr~ 1
• LO<MS'~SAU" NKn .. uS
• 0I00''''_OAOJlJ'T<X' __ 1'O~

. 001 _ 1 CATIUDG ONI.y 1400-J45-8921
FOOl AU. _OOIMATJON 1-a1"11~591.

N6KW QSL Cards
T he finest QSL C ards at reasonable prices.
Basic cards, map ca rds. cartoon cards,
photo cards and more. Your idea converted
to in k, o r usc standard designs. SZS ink
colors, any type of card stock. Photos in
b /w or beautiful color. Have a card that filS
your style. Call o r write for free samples
and details. Postage appreciated.

C h uck Miller N6KW
KW Lirbo . D ep t . 73

PO. Box 17390
Fe Worth, TX 76102

(817) 331.3658
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CIRCLE 1 T8 0frI READER Sf:R VICE CARD

~ MOftCCA&OCO."'. =
~ Im,,, RESEOABl-VO DEPT 182S ~

RESEDA CA91335

C1RCLI 288 OfrI ItEAOER Sf:RVICI: CARD

2350 Rosalia Drive . Fullerton, canecrnra 92635
(714) 990-8442

= - ' T '- '

VHS.- t IeS .. __ you II. /Iflo '9 you tIII<llll~
llljlM$ 'f'NI /<IowIoO. TIC!lat GaroIrIi r-y _ le¥n f"OI)-'
fontx.Us, nemas. dogUI ""'" ..., _ JUII by - 1lCI'oft\I
'f'NI TV .... COIn8S ... 1'1IO 2-ho11r VHS .-__ ancl QtlI

c·go aucloa cassene PU5 pIuI .S.OO SIH 100'1Io """"'1' !lICk
guarani..

New Code w~rd~ COUI$llla~SS )'Ou ,'om 10 wpmt~ 3~ .. pm ..,tnIh,ee 90 ""nuts aud,O casseltss, Lea,n common wlllds
and nU11 be 'Sused in all CWcentacts, Nelhing l~ wrile down. lear n at j'llu' ~isu ,s S19,95 + 53 ,00 P&H
WtilSOf call for "M inle,

·· I INmeCl.- "'Y COCll! IIICllh8Clty _ O'''''''ll lll itld from worIt •
• _ NSy .. leatlI CleIoilecl "-y not only "" quesloons ...,
_-s Dtl,out test JtowicI , TId'I • Genetill . AClv¥oceCl . EmJ
-,coursesDtl auClia us_ S19 95 NCh.

Llltn """ from 0-23 wpm .",. _ Sltuc:l8d tourse If\ easy
steers EicII cnsene course 11. ft . V'fC type""" Geoet~1 at EJ; .
"~ a..m ~Pf ego S7.95 II. $3 ,110 SI ll ucll It>eoty at cocle
coutsa Exam l~pes R OO

- . \-.

AMATEUR
RADIO SCHOOL

HI·PERFORMANCE DIPOLES

CIRCLE 38 0 1'1 RE"'DER SERVICE CARD

_ _ _ 'e- .. .. _ _
.. .. -v _-- - ---- -...... . _ __ _ _ _ "", . c <> <> <»
_ 0' _ _ ...__.. ","_ . __. --.. _.._.. -'-...._r _._'" _..~_ ........... . _---,,'- " .........,. _ _ .._ . ._.n_ _.......... _.- .._-- -... .. ....._-- ,-,-,..... .. .._..._----- ...._ -.... .o.~r·''':. ~:6~~Wl' " .o~~:- ----
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ABOVE AND BEYOND

" .. . made contact
over a distance of

495 miles using wideband
low-power FM transceivers

(on 10 GHz). "
44 We a re

experimenting with
using harmonics of 12 GHz

to calibrate detectors
up on 24 GHz."

C. L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake
San Diego CA 92119

The Winds of Change
With the winds of MarCh come

changes and, in this spirit , I have
been asked to carry on in th is
column for Pete Putman KT2B. I
wish to thank him for the fine work
that he has done , and I hope that I
will live up to his expectations in
carrying on for him.

I think that some information
about my interests and back
ground in amateur radio is in or
der. 1 live in San Diego, about 20

miles from the Mexican border
and 12 miles from the Pacific
ocean. I have written several artl
cles for 73 Magazine in the past.
all of which have been slanted to
wards improving operation on our
VHF/UHF microwave bands and
have covered my trademark " Mi
crowave Building Blocks."

A Lite-Long Interest

I feel very strongly about this
subject. and I have been interest
ed in our higher frequency bands
for quite a long time. Getting start
ed on these bands and variou s
modes of operation, while keep
ing things in perspective on the
home Iront, was financially diffi
cult at first. After all, this is " only a
hobby," but the desire lingered
for an interminable amount of time
without fulfillment.

In the '50s and '60s, I converted
available military radio equip
ment, such as the beloved four
channel AAC-4s and AAC-5 VHF
radios, to 2 meters for AM opera
tion . Since most of the radios were
not complete, I had to construct
the other equipment I needed.
From this, I guess, grew the seed
of my passion for modifying and
constructi ng electron ic equip.
ment. It is fUlfilling to continue to

VHF and UHF Operation

home-brew some of my gear to
complement my commerc ial
equipment.

Though I am not totally home
brew ori ented , I do en joy en
hanc ing my quality co mmercial
equipment, such as my 2 and
6 meter transceivers , with auxil
iary equipment. As state-of-the
art circuits have become aveu
able, I have become more in 
volved wit h synthesized, rather
than crystal-controlled, equip
ment . I set up a home lab with
the best test equipment I could
afford . Much time and effort went
into obtaining this equipment ,
and I had to repair most of the

bargain equipment I picked up.
That 's the price you pay for super
bargains.

At the same time, repairing so
many different types of equipment
was educating. One good lesson it
taught me was that without good
test equipment, you cannot devel
op from scratch without paying
the price in excessive time spent
trying to make something work.
Many times I traded my best com.
municat ions equipment for a spe
cial piece of test equipment. But ,
some of th is test equipment is
unique and , through severatt'bar
ga in s," I have duplica!'ed the
transceiver that I traded for it.

I have been empl oyed by
Pacific Bell Telephone lor 27
years . Most of my work has been
directly involved with microwave
radiO, data, and video transmis
sion on high capacity systems. In
addition , I was also involved with
commercial mobile radio systems
operating f rom 30 MHz to 450
MHz. I have, therefore, had my
commercial radio license longer
than my amateur license. A few
years ago, the FCC gran ted nte
time status to my commercial li
cense.

In this column I hope to provide
you with information, ideas, and

-
construction projects. To do this,
I' ll need for you to inform me of
your interests and activit ies in
VHF, microwave, and related sub
jects. We can create a common
ground to exchange ideas and
unite amateur groups with similar
interests. I would like to see news
from UHF microwave groups that I
could publish to further our cam
mon interests.

Not Just Local Communications

Because of the nature of UHF
m icrowave communications ,
most people believe they are
co nfi ned to local co mmunica
tions. True, you cannot make con
tacts over distances covered
by fre quencies below 30 MHz,
but you can make contacts over
quite remarkable distances. For
example, during the ARAL 10
GHz contest, Jack N6XQ in Baja
California, Mell:ico, and Gary in
Santa Barbara, Cal ifornia. made
contact over a distance of 495
miles using wideband, low-power
FM transceivers. Through expert
mentat ion , Jack discovered a
microwave duct that appears to
be quite stable. He drove many

miles and made many contacts
over several months in order to
explore and document this duct's
properties.

In San Diego, we regularly
make contacts with hams in the
Los Angeles area, more than 100
miles away. On the West Coast,
we are blessed with hill s and
mountains, from which we can
make great line-of-sight (LOS)
contacts. But mountain tops are
not the only place to exploit .
Once , the Italians made a 1,000
mile contact over water. I think we
can do simi lar operations over wa
ter in other parts of OUTcountry .
Whi le it's great to have a high hill
in your backyard, it's not neces
sary for microwave operation . I
have heard rumblings of t rans
lake communications across the
Great Lakes towards Canada.

Plans tor " Above and Beyond "

With such possibilities, and

Jack N6XQ's successful contacts
with Mexico, we have much worth
exploring. We need to share in.
formation, resources, and ideas
for experiments. In future articles,
I want to cover the difficult ies
that we have expeneocec on the
West Coast and in other areas,
and the solutions we have tried in
order to solve each problem and
improve our mic rowave oper
ation.

Also, I plan to provide support
ive information on test equip
ment and transceivers for most
microwave bands from 2 GHz
up. The main modes of operation
will be wideband FM and narrow
band SSB, although I may include
others, such as amateur te le
vision.

All the currently available sur
plus test equipment I've exam
ined will not operate higher than
18 GHz. Find ing test equipment
for 24 GHz is a real problem . At
present we are working on meth
ods to test equ ipment for that
band. We are experimenting with
using harmonics of 12GHztocali
brate detectors up on 24 GHz.
However, because test equip-

ment for the microwave bands is
not always easy to acquire, I will
offer projects which you can build
with a minimum 01 test equipment.
My goal is to also help you con
struct a workable microwave
transceiver with as little mooetary
outlay as possible. Alter all, this is
supposed to be fun, not exoen
sfve.

Next month I will ell:pand on 10
GHz operatiOn and give you some
ideas that you can use to get
ready for the AARL 10 GHz coo
test that is coming up in about five
months .

Let me hear from you. What is
going on in your area that is relat
ed to microwave bands and oper
ation? Do you have a newsletter
you could send me? Let me know
if I can publi sh your address, as
I bel ieve this would be a great
way to put amateurs in touch with
each other. Until next month ,
73's . . . de Chuck WB6IGP.BI
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AERIAL VIEW
Arliss N. Thompson W7XU
RR3, Box 224
Sioux Falls, SO 57106

Troubleshooting
You know the feel ing. It's a mix 

ture of disbelief, disappointment
and frustration, with a little help
lessness tossed in for good mea
sure. It comes wh en you have
spent the better part of the after
noon, or maybe even a few days,
working on your latest antenna
project It usually goes something
like this:

The sun went down an hour ago
and you've just come down off the
tower after putting the finishing
touches on that new beam. Even
though you are tired you run in
side to the shack and hook the
coax to the rig . Boy, is this going to
be great you think. With this ba
by, anyone on my frequency with
in 100 miles that has more that a
bobby pin for an antenna is going
to have nothing but a puddle of
silicon left for a rece iver front end .
Aller check ing to be sure the fre
quency is clear, you key the trans
mitter with a few Walts output, ad
justing the sensitivity of your $WR
meter fO( a full-scale read ing . You
!lip the switch to read reflected
power, and that's when it hits you .
Holy cow! How can that be? The
SWA must be 5 to 1! What now?

If you haven't been in a similar
situation, you are either new to
amateur rad io or else you have
never erected an antenna more
elaborate than a rubber duckie for
your hand-held. What separates
the men from the boys (or the
women from the girls) at thi s point
is how they go about t racking
down the cause of their antenna
system maJfunction.

Start With the Basics

The first thing to do if you find
yourself in the above situation is 10
not panic . Don't , fo r instance,
scramble back up the tower to
start changing elemenllengths as
a first step . As with any trou
bleshooting effort, a systematic
approach is generally the best
way to go . Bear in mind Ihat when
you hear hoofbeats you are more
likely to think of horses than ze
bras . When you beg in trou 
bleshooting, rule oulthe most like
Iy causes of the problem before
getting worked up ov er some
com pl e x but h igh ly unlikely
source for your difficulties.

Antenna News

Be Realistic

Is there really something wrong
with the system, or are your ex
pectations unrealist ic? Don 't ex
pectthe average dipole to give an
SWA of less than 2:1 across the
enti re 80 meter band , for in
stance. Don't put too much stock
in those magazine art icles that de
scribe the antenna that is only one
third normal size, but gives 8 dB
gain and works great off the side,
too, and is supe r for DX and locals
both . An antenna system like that
is pure fantasy.

Proper Hook-up?

In a simi lar vein, eve n with
proper expectations , you need to
be sure there actually is some
thi ng wrong with th e antenna
system. It may seem ridiculous to
you as you read this, but more
hams than would care to admit
have gone off on a wild goose
chase searching for a problem
that doesn't exist. I'm referring to
those of us who at one time or
another have found that we had
the wrong antenna, or even no
antenna , connected to the rig .
Others have connected the prop
er antenna only to see a Sky-high
SWR that doesn't d rop until they
finally switch over to the co rrect
f requ enc y band . Of co u rse,
neither you nor I have ever done
anything so foolish , but simple
mistakes do happen and lorget
ting to check for them can lead to
a lot of wasted effort.

Meter Imprecision

It is important 10 remember that
many SWR meters of the "renee
tometer" type are quite inaccu
rate. Jf you try three of them under
otherwise identical conditions,
you are apt 10 gel Ihree different
SWA read ings. So take those
readings with a grain of salt So,
first calibrate your "renectome
ter" SWR meter. When connect
ed to a dummy load that is
matched to the feedl ine (and the
SWR meter), you should see a 1:1
SWR. If not , something is amiss
that you should correct before try
ing to fig ure out what is wrong with
your new antenna .

Check Your Cablesl

Fau lty coax connectors are one
of the most common sources of
d ifficu lties in antenna ins talla
tions, and they are one of the first

things to check if problems arise.
Poor connections to the shield
with nickel-plated PL·259 's are a
frequent source of headaches
lor hams. A little care exercised in
the assembly of connectors can
save a lot of sweat later on. Use
your YOM to check for continui ty
and shorts in the coax while it is
on the floor indoors, before anten
na erection. And be sure to protect
the connectors and coax from the
elements with a product like Coax
seal and some electrical tape
water in your coax will ruin it.

Feedline Radiating?

Another thing to check wh ile
you are playing with the SWR me
ler is to see if the SWR changes if
you place a short jumper cable
between the meter and the anten
na. If it does, then any SWR mea
surements you make will likely be
incorrect. The SWR changes you
should see with the repositioning
of the meter should be a graduat
decrease in SWA as you move fur
ther from the antenna (this is due
to the attenuation inherent to any
teed line). The exact values of
these changes will be dependent
on teeonne type and frequency,
but they are generally small. Wild
swings i n SW A with small
changes in the feedline indicate
that current s are flOwing on the
outside of the coax, inva lidating
your SWR readings. The currents
may resutl from an imbalance 01
current at the antenna feedpoin t.
or they may be induced to flow on
the outside of the feedline braid in
cases where the coax comes ott at
some angle from the antenna oth
er than 90 degrees. The solution
may be to place a balun at the
antenna or co rrect some other
cause of feeder current imbal
ance, to dress the feed line so that
it runs at right angles from the an
tenna for as far as possible, or to
simply live with the problem. Hav
ing balanced feed can be impor
tant for maintaining the integrity of
a beam's pattern at VHF, but it
probably doesn ' t matter if you
have some teeoune radiation from
your so-teet high 8O-meter dipole.
In the latter case, you can d is
guise (but not actually correct) the
problem of a high SWR or difficu l
ty matching by inserting a short
length of coax between the trans
mitter (or transmatch) and the an
tenna and see how that changes
the picture. II's not a very elegant
solution, but it frequently works. In
some instances, too, improving or
modifying the rig 's ground system
can make a big ditterence in ap
parent SWA.

Build It Right?

Let's suppose that you have
checked all the obvious possibili
ties for error or difficulty. and are
sure that the problem lies with the
antenna itsel f. There are several
things 10 consider at this point.

First. if you built the antenna
from info rmation obtained in a
book or magazine article, did you
follow the directions exactly?
Sure , you can make changes, but
some changes are more apt to
lead you astray than others. For
instance, did you make your beam
out of wire instead of aluminum
tUbing? Or, in the case of VHF and
UHF beams, did you use a differ
ent size tubing than the one speer
lied? Were the elements in the ar
t icle tapered while your model
used one-piece lengths 01tubing
for elements? Did you use a con
ductive boom because it was
handy, while the designer of the
array used an insulated boom? All
of these things can make a sub
stantial diNerence in antenna di
mensions and performance, par
ticu larly at the higher frequencies.
This is not meant to discourage
you from trying your own ideas, or
from using what you have on
hand, but just be prepared to ex
perience more problems with that
route. Unfortunately, with many of
these changes, il is very difficult to
pred ict what alterations need to
be made to obtain the original 's
performance. so you are lell with
cut-and-try methods.

Speaking of following the di
mensions published, if you want
to achieve equal results with mini
mal hassle, before you actually
get down to cutting aluminum or
wire, try to decide if the dimen
sions given seem reasonable. I re
ceived a letter from one ham, for
example, who was having diffic ul
ty getting a satisfactory match
with a small home-brew 2-meter
beam. He stated thaf he had built
the antenna exactly as it had been
described in the art icle, and he
was even kind enough to send
along a copy of the article (a good
idea , since I had never seen the
article before). I coinc identally
had an antenna of similar dimen
sions and the same match ing sys
tem, but had had no problems in
obtaining a good match. Both an
tennas used a 1/2 -wavelength
section of coax connected to
serveasa 4:1 balun . The problem
was that the formula given in that
particular art icle was incorrect, so
when that ham dupl icated it exact
Iy, he doomed his project to lail
ure. When I made a balun of the
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good, such as when resistive loss
es become high and overwhelm
the reactive componen ts at the
feedpoint, thereby producing an
antenna that is broadbanded but ,
perhaps unbeknownst to you ,
lossy. In this case the adage of
placing your antennas high and in
the clear is sound advice. If you
have to erect your antenna in
close proximity to other objects,
however, you're on your own in
optimizing its performance. Each
selling is different, and what
'NCIrks in one situation won't nec
essarily work in another.

Be Systematic

Those are some general sug
gestions for troubleshooting. It is
difficult to be specific without
specifIC cases, but having a sys
tematic approach when trou
bleshooting is probably your best
weapon against Murphy. Thegen
erer phitosophy is quite similar to
that taken when troubleshooting a
problem with your rig, or even with
the family car. In other words,
don't jump to conclusions Of as
sume that the wo rst has hap
pened (it usually hasn't). Instead ,
start wi th the most obvious
sources of error and difficuhy, and
work from there .

Good luck!III
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• Easily Installed!
• Small size!
• Introduc tory price of $39.951

electronics, its name is a mrs
nomer, but its use is the same. By
watching lor a dip in the instru
ment's meter, you can determine
the resonant frequency of a cir
cuit. This makes it useful for res
onating traps, adjusting the length
of mobile antennas to resonance,
etc. It is not as flexible as the noise
bridge, hOwever, since it shows
only the resonant frequency and
gives no indication of the actual
impedance at a given Irequency.

Last but not least-the Ohmme
ter. An obvious use lor il is check
ing the continuity of connectiOnS
and connectors. A YOM used in
conjunction with a noise bridge
and/or grid dip meter should be
sufficient instrumentation to trou
bleshoot the problems with enteo
na systems most 01 us are ape to
encounter.

Other Trouble Sources

One thing that can be a major
problem that many of us can often
do little about is the antenna's en
vironment . The antenna's height
above ground and its proximity to
other objects (trees, guy wires,
telephone lines, and even other
antennas) can exert a major influ
ence on an antenna's perform.
ance. In some instances, this in-

fluence may appeai'~IO~be~'O~';I~h;.;;;;;;;;~~~~~~;;;;~;;;;;;;;;,
DEN-TRONICS
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dimensions described in the arti
cle he provided, I couldn't get a
good match with my previously
functioning antenna, either. The
point is 10 " eyeball" the project
before beginning construction to
see if the dimensions given seem
10 make sense. A Iinle experience
goes a long way here.

Useful Instruments

Once you have narrowed the
problem down to the antenna rt
self, there are several useful in
struments for further etefining the
problem. One 01 these is an anten
na noise bridge. These are avaiJ...
able commercially (Heathkit ,
Palomar Engineers), or can be
home-bfewed (described in many
ARRL Handbooks). The noise
bridge allows you to measure the
impedance u.e., both resistance
and reactance) of an antenna .
These devices contain a wide
band noise source and a bridge.
When the noise bridge is connect
ed to an antenna and your recev
er. you hear the noise generated
by the noise bridge. When the
bridge controls are properly ad
justed there will be a null in the
noise heard in the receiver. At that
point you can read the antenna's
resistance and reactance from the
dials on the bridge. II the reac-

Satt:llitt: TrlKliing M~~E~,y

For more irlfonnaHon. call Of" wrile to:

Appl ied Digital Resea rch. Inc.
P.O. Box 10184
serascte. Fl34232
(8 13)378·3410

SATELUTE ENTHUSIASTS!
We are pleased to announce t he SAT
TRAC II • a com pletely sen-contelned
automatic sate llite t r acking ccntroier
which drives all popular azimuth and et
evation rotors, This unit stands alone.

SAT TRAC II uses satelli te and eta
t ion data along with time to calculate
the sate lli te pOsition and antenna point 
ing angle in real time. This Information
is then used to control antenna rotors.

Multiband QRV Dipol e/V /Sloper. ... .Ready 10 Use Full ugal POl¥"r
Fasll:Sf Install Tough No Louy Tnp"
Coax Feed Flexible Low Noise
2SOO V rn._ul Kink·Proof Never Corrodes
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NWS Weather Radar Systems

The NWS operates a U.S. net
work of 128 weather radars (see
Figure 1). Nearly aU these sys
tems feed the weather radar dis
play images over costly and dedi
cated phone line circuits , Many
TV stations now have " dial-Up"
outside the local area coverage
viewing capabilities. This means
the user can take a look at other
areas' radar displays across the
nation at will. An extensive article
about these types of systems,
written by Raymond Durand, ran
in the August 1988 issue 01Broad·
cast Engineering .

Smaller, low-power marine and
aviation radars oper
ating at X-band (8,500
MHz to 10,680 MHz)
are particularly sensi
tive to attenuat ion .
The powerful NWS
250 kW to 500 kW C
band (5.25O MHz to
5 .925 MHz) and S
band (2.300 MHz to
2,500 MHz and 2,700
MHz to 3,700 MHz)
transmitters offer sig
nificanlly better per
form ances . GOES
VHF satelli te opera
tion in the 1600 and
13 7 MH z reg i on s
also provide beautiful

ers. have given the commercial
TV industry a boost in colorful
weather newstirne presentations.
Permission MUST be obtained
from both the sponsoring TV or
radio station and the manufactur
ing company or its representative
belore any amateur TV feed can
be aired .
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Table 1. Numbers of radars in view of each NWS radar.
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back issues of 73 Magazine) .

Popularization of
the Weather Signal Image

Radar has been used to detect
prec ipi ta tion s inc e the early
1950s, when radar equipment
that had been developed during
World War II became commercial
ly available . Radar signals now
supply valuable weather tntorma
non to a wide spectrum of govern·
ment and private users. Advance
ments in packaged weather radar
signal-to-computer enhanced dis
plays. by commercial companies
such as Kavorus. Alden, arc ct h-

and IBM-compatible computers
(see Ralph Taggart 's columns in

, .

FIgure 1. Locations of the NWS radar sItes . NWS has a/lowed direct
access by telephone lines to al/ 128 of its weather radars,

e r so f t w a r e pro
g rams . One of the
most popu lar o f
these programs
is called COCOFAX
(originally called WE
FAX) for the Radio
Shack TRS-80 Cotor
Computer, written by
Martin Goodman
(send SASE lor de
ta il s) . T h e r e are
a number of other
WEFAX pr ogram s
ava ilable f o r th e
Co m modor e C641
128, Apple , Ata ri

" Radar has been used
to detect precipitation

since the early 1950s . . . rr

Ham Television

terns in the country. This month's
column discusses hOw to obtain
access to these signals and inter
face with Fast and Slow Scan TV .
and gives some information about
weather radar signals and sys
tems in general.

Captured Images

The National Weather Service
(NWS) has a fleet of weather satel-
lites in operation that take proto
graphs of the Earth ' s weather
from space and t ransmit these lm
ages down to ground receiver sta
tions . These ground stations then
broadcast the captured images
via FAX on HF and VHF frequen
cies. Many of you now receive
these WEFAX images on snort
wave receivers with your comput-

"
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Mike Slone WB00CD
PO Box H
Lowden fA 52255

Number 24 on your Feedback card

Satell ite Weather Radar
and ATV Relays

Weather Radar TV picture im
ages are very colorful , informative
displays thaI can be seen during
local commercial TV broadcasts
every day on your tavonte station .
They are commonp lace and
we now la ke them lor granted .
Stations are always competmg
with each other lor the most etten
t lon-g rabblng d i sp lays. Even
Doppler sys tems are becoming
popular in most areas of the Unit
ed States.

The prob lem with commercial
broadcasts 01 weather radar im
ages is that they are not always
instantly ava ilable , especiall y dur
ing inclement condi tions. Ama
leur TV interlaces with these sig.
nets 10 allow nem-rvers "at will"
reception. Ther e are nearty 30
such weathe r radar interfaces out
of 126 known ATV repeater svs-



" The National Weather Service
has a fleet of weather
satellites in operation

that take photographs of
the Earth 's weather from space . . . "

high-resolution direct images.
U.S. Navy NAM broadcasts out of
Norf ol k , VA on 8. 080, 8 .027,
10.865, 3.357, 16.4 10, as well as
NPM's Hawaiian 14.822.8 MHz
broadcasts, are good places to
" tune-in" and pick up WEFAX sig
nals .

Interfacing 10 ATV

How to get permission for the
feed? First go to the TV station
that has the radar signal and ex
plain to them the public service
benefi t of obtaining a feed from
them . Get cooperation and a writ
len agreement from both the TV
stalion and the manufacturer
and/or distributor of the weather
radar equipment. You can reach
Kavcrus, Inc . at the Federal Avia
tion Building , 6301 34th Avenue
South, Minneapolis, MN, 55450.
Their telephone number is (612)
728-9515. I suggest you write
rather than call. Use club leller
head stationery. Include a basic
block diagram of tap feed inter
facing, permission obtained from
the local TV station (include a
copy of the wri tte n agreement)
and , most importantly, a state
ment that th e general publi c
will not have access to this feed
under any circumstances. Don't

forget to stress the public service
aim .

Next, find out from the station
engineer how to obtain a video
tap. Set up an ATV transmitter
at the TV site (if no QRM problems
exist) or run a link feed fro m
the TV station over to your ATV
repeater system's input . 910 MHz
seems to be catching on for

WX radar TV feeds. PC Elec
tron ics of Arcadia , Ca li fo rnia,
and W yman Research of Wal
dron, Indiana provide transmit
ters for such feeds. Paulsen Asso
ciates and Bill Olson Elect ron
ics provide 910 MHz amplifiers.
My January 1989 colum n dis
cussed how weather radar TV
images can be used over ATV
and packet radio. and also d is
cussed the use of AX.25 transmit-

ted local county coverage maps.

Severe Weather
Season Approaches!

As we approach spring, such
an on-line system will become
ve ry useful. An Earwarn- type
established group, as described
in my January 1989 column ,
greatly benefits many Am a-

teur and governmental agencies.
Such weath er radar feeds are
not all that complica ted to build
or interface. and should be an
important part of the ATV ctub
or group purpose for the organ
ization. ATV clubs and groups
will gain a lot of new members
who will at firs t want to " see"
t he ca p t u red weather radar
images, and then later get gen
uinely interested in the Ham-TV

mode itself. Tuning in the WEFAX
signals off of a VHF satellite is
a cha lleng ing and rewa rd ing
portion of the Amat eur hobby in
nseltt

DaytonATV
Workshop Sessions

JUSl a reminder that we will be
coce again hosting ATVers Work·
shop Sessions on Frid1Y and
Saturday nights this year at the
Dayton Hamvention. They will be
held at the Ramada Inn North, just
off of 1-75 and 1-70 at the little York
Road exit. We have a number of
guest speakers and lopics of dis
cussion, plus live and videotaped
displays. These sessions have
been very well attended in the
past lew years. It is a great place
to meet other Ham-TVers from all
across the country! Arrive early
and stay late for hOUfS of relax ing,
educational enterta inment.

Let Us Know

If you have been enjoying these
ATV columns for th e past 18
months, please drop a card or
letter to 73 Magazine to let us
know. Always fill out the Feed
back cards when they are provid
ed in the magazine. See you next
month! BI

TX23-1 one watt ATV transmitte r crystaled for 1289.2S

MHz runs on 12-14 Vdc @.sA. PTL TIA switching .
7x7x2.S-. TVC·12G Downconverter $109. T ransm itte rs

sold only to licensed amateurs for legal purposes verified

in the latest CaUbook or w ith copy of license sent w ith o rder.

Model HTS-1

CIACU 349 ON READERSERlilCE CARD
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5417 JetView Circle . Tampa, florida33634
Phone: \813) 885-6091Telex: 289-237 tNAVl UR) Fax: (813) 885-3789

Visa, MC, COD

Only
$299

Designed and
built in the USA
Value ... Quality
from over 25 years
in ATV...W60RG

(818) 447-4565 m-18am-5 :30pm pst .

P.C. ELECTRONICS
2522 Paxson In Arcadia CA 91006

NOVICES: NOW YOU CAN TRANSMIT
VIDEO WITH OUR NEW TX23-1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just like broadcast TV with our
TX23- 1 transmitter. Use any home TV camera and!
or VCR, computer, etc. by plugging the composite
video and audio into the front 10 pin or rear phono
jacks. Call orwrite now for our complete ATV catalog
including downconverte rs, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
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April 28, 29, 30, 1989

Early Reservation Information
• General Ch airman, Bill McNabb, WD8SAY

• Giant 3 day flea market. Exhibits
• License exams· Free bus service
• CW proficiency test • Door prizes

Mea market tickets and grand banquet tickets are
limited. Place your reservations early. please.

Flea Market Tickets
A maximum of 3 spaces per person (non-transferable).
TIckets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Special Awards
Nominations are requested for "Radio Amateur of
the Year.' 'Speclal Achievement' and "Technical
Adllevement' awards. COntact: ttamvenuon Awards
Cl1alnnan. Box 964. Dayton. on 4540 l.

• Asst. General Chairman. Ed Hillman. NBALN

1969 Deadlines
AlV81d Nominations: Mardl 15
lodging: April 7
Ucense exams: March 26
Advance ReglstraUOn and banquet:

USA - April 4 canada - March 31
nee Market Space:
Spaces will be allocated by the HamvenUon
commIttee from all orders recieved prior to
February 1. Express MaH NOT be necessary:
Notification of space assignment wlll be mailed b;
March 15. 1989.

Information
Oenerallnfonnatlon: (5 13) 433-7720

or. Box 2205. Dayton. on 4540 1
LodgIng Infonnatlon: (513) 223-2612

(No Reservations By Phone)

License ~xams

Novice thJU Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements
shown at top of Conn. copy of present license and
check for prevailIng ARRL rates (payable to
ARRL/VEC) to: Exam Registration. 8830 Wlndbluff
Point. Dayton. OU 45458

LodgIng
Please wrtte to lodging. Dayton Uamvenllon.
Chamber Plaza. 5th &!t' Main Streets. Dayton. OU
45402 or refer to our 1988 l1amventlon program COl
lodging Infonnatlon which Includes a listing of
hotel/motels located in the surrounding areas of
Dayton. Reservations for the surrounding area wIll
then become the responsibility of the Individual.

l1AMVr:NT10N is sponsored by the Dayton Amateur Radio Association Inc.------------------------------------------ -

$---!

$---!

@ $20.00"

1I0WManY
e sro.co-Admission

(valid all 3 days)

Orand Banquet

Women's Luncheon
(SatUrday) @ $7.00
(Sunday) @ $7.00

Flea Market $25/t space
(Max. 3 spaces) $:;0/2 adjacent
AcbnlMlon tJcJcet must $1 ~/:5 adjacent $,__{
be otdered with flea marllet tJck.m Total $,__;:

• $12.00 at door •• $22.00 atdoor.lfavaUa{

Advance Registration Form
Dayton NamvenUon 1989
Reservation Deadline - USA-April 4. canada-March 3 t
flea Market ReservaUon Deadline: february I

Enclose check or money order for amount Indicated
and send a self addressed stamped envelope.

Please Type or Print your Name and Address clearly.

Name _

Address _

City State _ _ Zip _

Make checks
payable to-

Mall to-

Dayton ItA!lIVIlI'mOI'I

Dayton I1amYellllon
Box 2205
~0II4MOI
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You 've bought our replacement batteries before...

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

SEND FOR
FREE
CATALOG &
PAICE LIST!

OU R PRICES
CAN' T BE BEAT!

CUSTOM MADE SATTERY
PACKS & INSERTS
Made.lo you r specrticatrons.
Int rodu c t ory Offer!
KENWOOD
PB-25-S20.00; BP-5-$23.00
BP-3-St B.95
ICOM
BP·5-$23.00; BP-3--$ l B.95

:--"

YAESU/MAXQN
FNB.1Q 7.2'1 @ 600MAH
FNB-12 12v e SOOMAH

: FNB-10(S) 7.2v @ l 0Q0MAH
same sue case as FNB-1 2

lntroduclory DHer!
P4W l1v @ 500MAH • $22.63
FN& 2 11 \I @ 500MAH • 522.63

KENWOOD
KNB.' 10.8\1 @ 500MAH

KNB-4 7.2v @ 2000MAH

KNB-S 12'1 @ l000MAH

PB-l 12'1 @ l 000MAH

MasterCard and vee
cards accepted . NYS
reside1ltl add 8'41M)
sales lax. Add 53 ,00
for postage and
handling,

ICOM
CM2 , PB2 7.2v @ SOOMAH
eMS, PBS 10.8v @ 50QMAH
SUPER 75 " 85
13 .2v @ l100MAH

9.6\/ @ 1200MAH
(base charge only)
Introductory Offer!
SUPER 7S & 8S • $64.95 each

In!} SOURCE FOR ALL YOUR COMMUNICATION
--t BATIERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29 -11 Parsons Boulevard, Flushing, N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE . PLEASE INQUIRE. SEe us AT DAYTON

In U.S. & Canada Call Toll Free (800) 221 ·0732 - IN NYS (718) 961 ·2103 - Telex: 51060 16795 - FAX: (718) 461-1978

CIIlCU 19 1 ON REAOER SERI/ICE C4RO

MICRO CONTROL SPECIALTIES
Division of Kencecom Inc.

23 Elm Park , Groveland. MA 01834 (50 8) 3 72-3 442 -
CIRCLE 295 ON READER SERVICE CARD

2 meters 220 4 40

The only repeate rs and controllers
wi t h REAL SPEECH!

Crea te messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect fo r
emergency wa rnings, c lub news bullet ins. and OX
alerts. Create unique 10 and tail messages, and the
ult imate in a real speech user mailbox - only wi th a
Mark 4.

No other repeaters or cont ro llers match
Mark 4 in capability and featu res. That's
why Mark 4 is the performan ce leader at
am ateur and commerc ial repeater sites
around the worl d. Only Mark 4 gives you
Message MasterTM real speech • vo ice
readout of rece ived signal strength,
deviati on. and frequency error • 4
channel receiver voting • clock time
announcements and funct ion co nt rol . 7
helical filter receiver . extensive phone
patch functions. Unlike others , Mark 4
even includes power supp ly and a
handsome cabinet.

TELE X: 14 9 3 2 2 5 6 KENDECOM
FAX: 15 0 8 3 7 3 7 3 0 4

Call or write for spec ifications on the
repeater. controller. and rece iver winners .



Sayings and Legends

One of the major fascinations in
visiting Ireland is listening to the
colorful Irish sayings: "You 've
been to an Irish wedding" means
you've got a black eye. " Have
some Irish apricot s" refers to
potatoes. " You' re getting your
Irish up" means you' re getting an
gry. " Irish bull" describes state
men ts which seem to make
sense, but actually don't, such as:
" It was hereditary in his fami ly to
have no children."

Legends are almost a major
industry in Ireland, One 01 the
most widely known is the stcrv
that snakes cannot live in Ireland,
that they die even if brought
close to the island . The t ruth
is that there are no snakes native
to Ireland. But that 's not distinc
tive: There are also no snakes na
tive to Hawaii, Iceland, and many
other is land s . Still , there are
snakes in Ireland now and then,
brought in by locals or tourists,
some apparently trying to rewrite
history.

But it is the legend of Ireland's
" Blarney Stone" which should be
most powerfUl in anraeting hams,
especially rag-chewers . You re
member the story-kiss that stone
and you 'll become skilled in " the
gift of gab." DJ

sented. Illustrating the diversity of
the celebration, on November 19
our West Point Academy and our
Boston College played American
football in Dublin. This was only
the second mater intercollegiate
game with America outside the
United States.

facili ties at the homes of friend ly
farmers along the way. You traver
only five miles a day, " three to
fou r horse hours per day," as
one handout puts it. That gives
you time to apprecia te Ihe coun
tryside, to see places and things
you wou ld n ot have cme r 
wise not iced, time to meet people
who stop and chat and eKchange
views on this , that, and the other
thing.

" The Dublin Millennium," a cel
ebration of the 1,0000h birthday of
the capi tat of the Irish Republic,
occurred in 1987, To honor that
occasion, 1,000 events were pre-

,... ... _.-c' •.• _

The Horse-Drawn
Caravan

You can t rav el
within Ire land by
all the usual means.
Railroads are clean,
modern , and effi
ci ent, and buses

ners,"

• (0, Oou.n. N , Hlond

" Ireland continues
to draw tourists wi th its diverse

attractions. "

serve v irtually all of even the
smallest villages. Of course, rent
ing a car is most popular.

Then there 's the only-in-Ireland
method of travel: horse-drawn
caravan . It 's a covered wagon
with bunks for four people, usually
with a kitchen , and storage, espe
cially for the oats and hay for the
horse. The caravans don 't have a
toilet. You're supposed to rely on

and lies on a t oe-acre spread
with more than 1,000 trees
Irom around the world . The castle
is home lor Bredan, the Seventh
Ear! of Rosse, and his wife Alison,
Count ess 01 Rosse , who (fo r
a price) " entertain small groups
0 1 reco m mend ed visito rs at

e l a bo r a t e l u n 
cheon s and din-

Accommodations are especial .
Iy attractive. You can stay in very
comfortable bed -and-breakfasts
for about $14 per person per
niQht Or you can live like royalty
and stay at the Birr Castle, for ex
ample, lor around $300 a night per
person, which includes pre-dinner
cocktait, dinner with wine, and a
lull breakfast.

The Birr is one of Ireland ' s
more than tw o dozen private
castl es wh ich accept guests .
It was built in the 17th century,

Guests of th e

Countess and the Earl

'''' 'SII
-\. \I .\ ·":U '"

"'-\.1110
~lATI()"

GI4GPC

QTH Ireland

Number 25 on your Feedback card

EI-2CV

The Irish Republic has a popula
tion of 3,624,000, about the same
as Kentucky; it covers 27,137
square miles , about the size of
West Virginia.

uxers. of course, know that
th e two Irelands are dilferent ,
working EI in the Irish Republic,
where there are 1,560 hams, and
GI in Northern Ireland, which has
2.395 hams. Thus, on a per-res i
dent bas is, the tess populated
Northern Ireland has more than
twice as many hams as the Irish
Republic.

Despite the fi ghti ng , Ireland
continues to draw tourists with
its diverse attrac t ions . There
are more than 200 goll courses,
and 28 horse-rac ing cou rses.
The scenery has " 40 sh ades
of green ," the Irish Tourist Board
c laims, add in g in language
ty p ica l o f p ro mo tio n a l writ
ing that " the landscape is an
ever-changing canvas of ecto r
and hue," You can see Irish
history back 10 5,000 B.C., visit
ing ancient burial siles and cen-

TH-DX

tunes-oro memori
als. There are sev
ente en museums
and gal leries in
Dublin alone .

If you're of Irish
extraction, you can

Forty Shades of Green trace your own his-

In Fodor's Ireland , the popu- tory, as Presidents
ta r t rave l book , the rook-tee- Kennedy and Rea-
other-way attitude 01 much of gan did, by viSiting
the outside world is represent- yo u r h omestead
ed in this line: " Come here (to and look i ng up l iv ing rela-
Northern Ireland) and you ' ll lind uves. You can visit the Gaeltacht ,
thoughts 01 violence vanishing a reas where Iri sh is spoken
in the face of its outstanding an d t h e r e si d en ts co n ti nue
natural beauty and the genuine cent uri es-old style s of social
open hospita li ty of its Innabr- and c ultu r al trad it i on s . Yo u
rants.' c an shop for Iri sh product s ,

Northern Ireland has 1,568,000 su c h a s s p a rkl i n g cr y stal,
people , ab ou t the sa me a s soft woolens, luxurious tweeds,
Nebraska; at 5,463 square miles, f ine l inens, a nd handmade
it is a bit larger than Connecticut. poneey.
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" The Irish have made conver
sation an art lorm and the pursuit
01 it a national pastime," claims
the Irish Tourist Boa rd in the
opening paragraph 01 the 32.page
brochure they send to all whO ask
lor travel information.

The love 01 conversation would
seem to make hamming an ideal
cnanneltoe the Irish, yet there are
only 2,955 hams in Ireland, or one
for every 1,757 residents. On a
per-person basis. that's less than
one-th ird as many hams as
the US.

Those l igures are based on Ire
land the island. It is 300 miles
long. 150 miles wide, and covers
32,600 square miles, a bit smaller
than the slate of Maine. Its pop
ulation of 5,192 ,000 is slightly
more than the population 01Wis
consin.

The Irish Tourist Board and
many travel books generally con
sider l-eland as a single unit, but
the locals certainl y don' t look at
their lands tha t way. In 1920 the
British Parliament divided Ireland .
Northern Ireland chose to remain
a part of Great Britain, while the
south became the independent
Irish Republic .

The re ' s bee n fi ghti ng eve r
since. The snipings, bombings,
and murders have 01 course be
come wen-known through almost
daily reports in our news media.
Still , many people are surprised at
the number of people killed
z.eez-csmce 1969, when Britain
sent soldiers into Northern Ireland
to calm the fighting.

Leon Fletcher N6HYK
274 Webster Drive
Ben Lomond. CA 95005

Ireland
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Code Tapes
$6_95
S6.95
S6.95
S6_95

. " C

56.95

20 + w p m -Congratulations! O kay,
the challenge of code is w hat's got
ten yo u this fa r, so don 't quit now ,
Go for the Extra class license. We
send the code faste r than 20 per. It's
like wearing lead weights on your
feel when you run ; you 'll wonder
why the examiner is se nding so
slowly!

"Courageous '

"r ho Stickler"

- Ba ck Breaker" 16.95

13 + wpm -Code groups again, at a
brisk 13 + wpm $OJ'ou' lI be really a t
ease when you sit own in fro nt of a
steely -eyed volunteer examiner
who sta rts send ing yo u rla in len
guage a t only 13 per. You'I need this
extra margin to overcome the sheer
panic universal in most test situa
tio ns. You 've come thi s fa r , so don 't
get code shy now!

56,95

6 + wpm-This is the practice tape
for those who survived the 5 wpm
tape, and it 's also the tape fo r the
Novice and Technician licenses . It is
comprised of one solid hour of code,
C ha racters are sent at 13 wp m and
spaced a t 5 w pm. Code groups are
entire ly random characters se nt in
groups of five-definitely not mem
orizable!

56,95

5 wpm -This is the beginning tape,
ta king you through the ze Ietters. 10
numbers a nd necessary punctua
tion , complete with practice every
step of the way, The ease of learn ing
gives confidence even to the fa int of
heart.

______ ___ E.p Olle _

M.... YOU' order 10 73 Magaz ,ne .
WOE Center, Petetbotoug" NH ro.-58

w e 've 'IUd so many phone ca lls
from people wanting our famous
73 code tapes that we 've d ecided
to bring them back!

,,~ Call' _

For FIRST CLASS MAlI., add a n addl 
tional S 1.50 for prom pter d cll vc rv.

UNCU W"YNE'S
CODE T"PES

Genesis
The Stickler
Back Breaker
Cou rageous

YOU CAN'T AFFORD NOT
TO BUY THIS VIDEO!

Wayne Green explains how your business can

generate an extra $1,000,000 in sales. You 'll get

step-by-step instructions on the intelligent use 01

public relations as well as many tips Irom

Green's 35 years 01 expertise in the publishing

wOrld_

TOorder send $99 (check or MClVlSAj to:

Wayne Green Enterprises, Inc"
WGE Center,

Peterborough, NH 03458

or coli 1·603·525·4201 x595

$1,000,000
IN EXTRA SALES

C B-TO -TEN
73 ..... led the way on CB-lo-LO mel..r wnve,..;on. Take
a<!vanlaseof ou,o/Ie' lo help you~ on LOme1enbeforelhe
.un.pot. p.-ak aga'n. If ' N ' y and ........ you money'

WHAT!

Yes, places you' ve never even
hea rd of! Nearly 400 OX coun
tries gleaned from the Awards
Lists of dozens of IARU mem
bers-more countries than any
other map available anywhere!
ARRL 's DXCC map doesn 't even
come close!

73 Magazine offers readers our
giant DX Map of the World for
the absu rd ly low price of o nly
$5.00 plus $ 1 postage & handling ,

An OM of yours borrowed a prized copy of
73, and now it' s among the missing. Lei
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
from July 1980 to the present.

Write us today lor the copies you need
from Ju ly 1980 10 the present only. Sorry,
but we've sold out all but a lew collector's
copies prior 10 July 1980.

JULY 1980 10 present . . . 54.00 each
including postage and handling

13Amlleor .l11li
ATIN: Uncle Wayne

70 Boute 202-N
Peterborough, NH 03458

Mall Your Order To:
73 Magazine. WGE Center.

Peterborough . NH 03458

THE WORLD
Is Yours for onlg

$5.00



•

Low Power Operation

Two-Fer 10 Meters

Moving down to the other end of
the price list, has anyone put a
Two-Fer on 10 meters? With 10
getting hot, I've had many re
quests for such information . I' ve
never tried to get the Two-Fer on
10, but 1 know it could be done
with a bit of worX. To convert the
Two-Fer,the oscillator would have
to be Changed. The output filters,
01 cours e, wou ld have to be
changed for 10 meters. Would
anyone lik~ to give it a try , and
then share your results with us?

no from Ten-Tee on th is . My
source tells me that the new radio
will be a low-powered version of
the Paragon, with a retail price of
about $1 ,000. Receiver perfor
mance will be number one on the
list of priorit ies. Other features in
clude Phase Locked Loop signat
conversion, combined with an
analog VFO, digital read-out, a
hOSt of filte rs. and most of the ex
tras 01the imported radios. I can't
wait lor April!

Dayton Hamvention '89

The Dayton Hamvention '89 is
upon us. For the past few years,
I've given some details on hous-

Photo B. Closeup of rhe front pa nel of tne travel radio. The travel radio
was designed byKIBOT.

The " Super Argonaut"

Aumors, rumors, and more ru
mors. For the past few years, ru
mors have been flying about that
Ten-Tee will come out with a " Su
per Argonaut." Last year at the
Dayton Hamvention, I talked with
Sid Kitreu. vice president of mar
keting for Ten-Tee. Basically , they
would like to come out with some
thing super, but the engineering
costs would be difficult to recover.
In short, there are not enough
OAPers that will drop a kilobuck
on a 5 Walt radio. That killed the
rumors fof a while, but they soon
returned . This t ime, Ten-Tee
would make a lew hundred Arg
onaut 515s. I called Ten-Tee. No
run of the 51 5 was planned. Back
to waiting and hoping.

Now I hear that Ten-Tee will in
troduce a new ORP radio at Day·
ton this year. Again, lei me cau
tion you . I don't have a firm yes or

read tnet. Does anyone know
what I'm talking about , or have a
copy of the modification? Sure
would be nice 10 have it in my files.
Seems every year around Field
Day, I gel a dozen requests for
such a modification to the Century
21.

Photo A. Pete Hoover's version of the !ravel radio. Notice the gell cell
bat1eries and the novel key paddles.

NumbM 26 on YOU' F-.dbKkc~

with clean logic? If so, you' ll fall for
the Michigan OAP club and The
Five Watter. The Five Watter is
published by the Michigan QAP
Club in March, June, September,
and December. It serves as an in
formative newsletter to its mem
bers. The products, projects, fea
tures,and fantasies described are
solely for the delight 01 the read
ers. In short, you just can' t help
enjoying every minute you spend
reading TFW. Dues will set you
back $7 the first year. Aller that,
dues are $5 a year. Now that's
cheap, considering the postage
increase last year. Drop a line to
Tom Root WBBUUJ, 538 Leland
Street , Flushing, MI 48433 for
more information about the club.
Tell him you read about it here.

Let' s not forget SPAAT from the
G-OAP club. A delight for the
builder . Chock full of projects .
Since I don't know how to convert
English pounds to dollars, I'll stick
my neek out a bit on this one.
Dues have increased , but be·
cause of the value of the Sterling
against the US dollar, they have
been able to retain the $10 rate for
overseas members. However, be
cause of the charge during bank
conversion to Sterling, make your
check l or $12 and send it to
George Dobbs G3RJV, 498
Mancheste r Road, Rochdale,
Lance, ENGLAND OL 11 3HE.

Those of you who have been
following this column for the past
few years will notice that I've men
t ioned these sourc es severa l
times before. I continue to receive
requests lor clubs and newslet
ters for the CAP operator .

Denn is NE40 asks for sources
of information on CAP operation.
Well , Dennis, you hold in your
hands a great source of QAP con
struction, building, and operation.
Hams realty do build , and they're
always looking for simple con
struction project s, which you'll
find here, in 73 Magazine.

Aside from this column, there 220 Volt Power Supply
are three more sources for the Let's reach in and pull out an-
QRP addict. The largest journal other letter from the mailbag. AI
for the CAPer is the ORPOuarter- W6JHO writes asking for 220 volt
Iy. New members can join for $10 power supplies for the Ten-Tee
US and $12 DX . Once you've Century 22. AI will be going over-
joined. you're a member for life seas, and the only source of com-
(unless you drop out 01 sight for a mercial power will be 220 volt AC.
while; then you can renew your Ten-Tee makes a 220 von AC
membership for the same price) . version of the power supply for the
You'll receive a CAP AACI num- Century 22. Of course, you can
ber, which will be useful during alwaysbrew one up yourseIl , or pur-
the many contests the club spon- chase a third-party power supply .
scrs.Considering the wealth of in- Now,l have a question for you. I
tormation you'll receive, member- remember reading somewhere
ship is a great value. Write to Bm about a modification lor the 'ren-
Harding K4AHK. 10923 Carters Tee Century 21 . This mod would
Oak Way, Burke, VA 22015. allow you to operate the radio Irom

Have you ever enjoyed some- an external 12 volt source. For the
thing just becau se it is simple, life of me, 1 can't place where I
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Useful QAP Info Sources

CRP Equipment

Perhaps the most co mmon
questions are: " I want 10 start 0p

eratinq QRP. How do I get in
volved? Should I bUy commercial
or home-brew?" Chen times our
readers are d isappo inted be
cause the perlormance (power
out aside) 01 some commercial
OAP gear really falls short 01 that
of most t ee-wan out rigs. Remem
ber that running OAP means op
erating at low AF power levels.
Even if you have a fig that puts out
a max 01 100 watts. if you can
crank the AF power level down to
10 warts out or less, that rig can
be a OAP rig!

Somewhere down the road ,
OAP got a bad rap for inferior
gear. Because of the low power
levels, many circuits are simple,
but simple circuits do not imply
interior design,

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

This month we 'll look at some
setters tram the mailbag. We'll
also take a quick look at some
romemeae gear. We build a lot
of radio gear - one point that
separates us from the majonty.



Photo C. The 6L6 Special strikes again! Just when you thought it was
safe to go back to transistors. This version was built by Dennis Zona
K1VSG ,

Photo D. Rear view of the special. Notice the copper
"ground" on the wood frame. Nice job, Dennis.

white photos are best. Sorry, no
instant photos, they just don' t re
produce well.

Next month we'uiook at power
amplifiers and how to lame them.
With the upswing in sunspots,
ham radio is cooking, and ORP is
the microwave oven!III

manship on Pete's part.

It's Your Column

If you would like to have your
handiwork spotlighted, just send it
to me and I'Udo the rest. a emem
ber, this is your column. I can
always use pho tos. Black and

nis built it as a ham might have in
1938, using a wood " chassis"
lined with copper flashing for a
common ground . Dennis wr ites
that without the help of his ham
friends, the project may not have
been done. Many of the parts
came from attics, cellars, and junk
boxes from all over. That same
pride and satisfaction derived at
ter each 5 watt OSO means the
same in 1989 as it did in 1939 a
half century ago.

On a more modern note, Peter
Hoover III W6ZH sent me his ver
sion of the K180T " travel radio,"
designed for the 20 meter band ,
Pete is having a hard time logging
all the DX he has been working .
This is a fine example of crafts-

ing and events. This year, I was
not able to get hard info lor this by
the time I had to have this column
in to editorial. I must assume that
housing will be the same as last
year. Look up the ORP column
from last March. With a bit of luck,
there will be no trouble. I do know
that we will be having a ORP fo
rum, dinner, and a super good
time at Dayton this year. If you
have been there before, you know
what I mean.

Spec ial Projects

Last May 1987, I did the 6L6
Special. That project sure did a lot
for the builders out there, One of
the best-looking Specials came
from Dennis Zonia K1VSG. Den-
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Saunders, Sandi . . . . . . 11
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SSB radios .. •... .. . . .. . .. . .. 43
Tandy 100Jl02 . . . 39,40,42,55
T&Chniciall Class . . . . 31
TItIl-Tee A,gonauf 82
T_Hunting. . 98
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UNCLl WA\'Nl'S BOOKSUlLf

256 pages , 10 illustrations $W.OO

-IX Pt"er: [If((fln JrclAlques lor RadIo ~lDaleur s

by Eugene B. Tilton KSRSG

Aw right. a'ready! NO W, the popular electronics and amateur radio
books you ' ve been hounding poor old Uncle Wayne f or are h ere!
Now you can build up your hamshack library with these soft -cover
f avorites . . .

-Sillelllle and (Illle TV
Scram bling and Dcscrumbling by Brent Gale & Fronk Baylin ,
Th is new bOOK was wmtcn for reade rs who do not have a technical
education, but who want to ha ve an understanding of the technology of
satelli te and cable scrambling and descrambling 256 pages. $19.95

-Sborl"ue aaldesllu (oilldealial bj' Gerry L. Dexter
Fascinati ng rcad ing - new boo k covers all clandestine broadcastin g,
country by cou ntry- tells frequencies, other unpublished informa
t ion - spy- insurgents- freedom fighters- rebel- anarchist rad io 
sec ret radio- co vers all. Curre nt publicatio n. 84 pages $8 .95

-ShOflwne DlreclOfI by Frank Baylin
A complete directory listing all domcsuc and foreig n station frequen

c ies data from 1.6 MHz 10 30 MHz . Over 6 ,O(X) listings of Air Forces,
Navies , Army , energy , eme rgency . spy , smugg lers, pirute/clandcs
tines , aero federal space , interpol and many more services. Covers all
types oftrancmivsion modes. SSB, RTTY. FAX , CW and AM . $ 17.95

-mr JOdag by DOI'e Ingram K4TWj
The new and only up-to-date RTTY hOOK in existence , Covers all
facets of RTTY- RTTY and Horne Computers-most comprehensive
RTTY guide ever published . Fully illustrated. A must for RTT Y fans.
III pages. $8.95Tlw Il<wim...r'. H.OO"'."' ~'

AMATEUR
RADIO

• TIll: 'atltrlltildl. naldDttIi
by Jonathan L. Mayo KR3T

. ' .. an excellent piece of work. Well
worth reading fo r both the experienced and
the new packctccr ... the defi nitive guide to
amateur packet operation. "

- G wyn Reedy W IBEL Only $14. 95

• nc actlllU'S Daldooeli e' ~mal(lr lidlt
- 2141 Edtllol by Clay Laster

Combines theory and practice in an easy
to-understand format. and provides infor
matio n for choosing and install ing rad io receivers and transmitte rs ,
antennas, transmission lines. and test equ ipment. 400 pages , 29 1
illustrat ions $ I 6.95

-ssn Morse Tlllor
Floppy disk for IBM PC , XT . AT and compatibles.
Lea rn the Internat ional Morse code or improve your
ca pabilities , One diskette will take you from beginner
through extra class in easy self-paced lessons. Standard
o r Farnswort h mode . Code speed s from I to over 100
wo rds per minute . $20.00

-6asle U (Ireulls by Stanley R, Fulton/john Rawlins
A step by step approac h for the beginning stude nt techn ician or engi
nccr. Cove rs concepts. terms and mathematics required to understand
AC circuit pro blems in an easy to read formal. $24.95

-usg-up ~llelnilS Itr IHlo Usleners aid nallls by Ed ward M . Noll
Would you like 10 learn how to construct low-cost, easy-to-erect
antennas? Easy-Up Antennas will help you do just that. $ 16.95

-I!:adl. uanllllOOk. 2;}1" ElII11I1I1
(Ha rd (over only) by William I. Orr W6SAI
This boo k is HUed with 840 pages of eve ryt hing you wanted to know
about radio communication. YOil will get an in depth study of AC/DC
fundamentals , SSB, antennas, amplifiers, power supplies and more.
$29 .95

-JUf W.llD Is nUn ft r IDlg n .aa
Yes, places yo u've never even heard of! Nearly 400 DX cou ntries
gleaned fro m the Awards Lists of dozens o f IARU members- more
cou ntries than any other map avai lable anywhere ! ARRL's DXCC
map doesn ' t even come close ! 73 Magazine offers readers ou r giant
nx !\lap of the World (in classic black a nd white) for the absurdly
IO\~ price of onl)' $5 .00 plus $ 1.00 postage and handling.

THE
DIGITAL NOVICE

/"" -' -""" THE . '.,
COMMODORE....... "COMPANION
~, '. l \'...) j 'M, . /,,. ~..

•

by j im Grubbs H El

-Surels 01 lam Ridlo IXlljJ
by Dare Ingram K4 TWj

(Hard Cover only) 176 pages, 102 illustra
tions $ 12.95

- Jrallsmlller nUOIIII,: IIdl.
OIr«lIol flndtlljJSlmplllled
by joseph D. Maell KtJOV and

Thumas N, Curlee WB6UZZ
336 pages, 248 illustratio ns
$17.95

- ne D1~llal Nevlee
by j im Grubbs K9El

Your gu ide to the fascinating wo rlds of communication tha t
have just opened for thousands of amateur rad io ope rators.
Now you ca n learn about everything from Morse code to the
latest in packet rad io tech nology . $9.95

-MIsln UlldbOOk tl IItOI (IrculIs-SOlid-Slile
Ulllon by Kendall Webster Sessions

W ith this outstanding reference in hand,
electronics hobby ists and professiona ls wil l
never have to search for schematics agai n.
Completely updated , the hook is thoroughly
inde xed and all 1001 circuits arc clearl y
illustrated. 420 pages. $ 19.95 soft cunl"

- ne (Ollmodore lam's Ctmpallol
160 pages of useful information on select
ing a Commodore computer for the ham
shad " where to find specialized programs,
the Commodore-packet connection, and
more! $9.95

-Worl. Press Sm'lces frcqUtDCleS (ITn)
by Thomas Hanington W80MV

A comprehensive manual covering Radiotelctypc news mo nitoring
contains all informauon-c-antcn na. receivers, terminal units, plus three
extensive frequency lists . Covers 65 World Press Serv ices broadc ast
ing in English. " The Original Press Book." 84 pages. $8.95



UNCLf WA\'Nf'S BOOITSUfLf
·nrslltOk 01 ModUlI f1ttlrlllks fill Prlj«ls Edited by An Salsberg
Looking for a way to have fun, inc rease your technical expertise, and
save money - all at the same time? This unique compendium chock-fu ll
of projects wi ll show you how. $19.95

·S....IWiVC Ridl'lIsltlll" 'ill' Iht UpUIS by Gerry L. Dexter
Do you sit for long hours in front of a radio receiver listening to faint
sounds and noises? Then you' re a SWL'er or Dxer, and you can
probably use some help. $22.95

Total Enclosed _

Add $ 1.00 for postage & handlin~. For nRSTCLASS MAIL add an
additional $1 .50 (or prompter deliver)'

Please Print!

r--------- - - -- -- - - - - - - - -,
UIClt Wilglfs aeolstell 'r4u Ur. I

o The Packet Radio Handbook $ 14.95 t
o The Beginner's Handbook of Amateur Rad io $16.95 I
o DX Power: Effective Techniques for Radio Amateurs $ 10.00 I
o Transmitte r Hunting: Radio Direction Finding Simplified 17.95 I
o The Digital Novice $9 .95 I
o The Commodore Ham's Companion 9.95 I

o Master Handbook of 1001 Circuits 19.95 I

o World Press Services Frequencies (RTTY) 8.95 :
o RTTY Today $8.95
o Shortwave Clandestine Confidential 8.95 :
o Satell ite and Cable TV Scrambling. .. . 19.95 I
o Shortwave Di rectory 17.95 I
o The Hidden Signa ls on Satellite TV $ 19.95 I

o GGTE Morse Tutor floppy disk $20.00 I
I 0 Radio Handbook $29.95 I
I 0 Basic AC Circui ts $24.95 I

I 0 Easy-Up Antennas for Rad io Listeners & Hams $ 16.95 I

: 0 First Book of Modem Electronics Fun Projects $ 12.95 :
I 0 commodore 64 Troubleshooting & Repai r Guide $ 19.95 I
I 0 C641128 Programs For Amateur Radio $ 14. 95
I 0 Fun Way Into Electronics Vol. I $ 9. 95
I 0 Fun Way Into Electronics Vo l. 3 $9.95
I 0 Basic Electricity & Electronics - Vol. 1 $1 1.95

o Basic Electri city & Electronics - Vol. 2 $ 11.95
o Solid State Projects You Ca n Build $ 10.95
0 555 Timer Applications Sourcebook $ 9 .95
o 178 IC Designs & Applications $ 12 .95
o Forest Mims' Circuit Scrapbook II $ 19.95
o Crash Course in Electronics Technology $2 1.95
o Shortwave Radio Listening with the Experts $22.95
o Masteri ng Packet Radio $12.95
o ABC ·sofElectronics $ 12.95

.MaSIUlnj 'atktl Radl.: Tic Ualds-tl '.l4t by Dave Ingram K4TWJ
Packet radio is the hottest. most rapidly
expanding area of amateur communica
tions. Written for the amateur enthusiast,
Mastering Packet Radio will put you on
the cutting edge of this digital communi
cations revolution $12.95

I
I
II Name _

I Call _

I
I Address _

I
I City State Zi p _

I O AE O MC O VISA O Chec kfMoney Order
t Card /I Exp. Dale _

I Mall ,'our """"r 10 73 "l..~..zint. WGE Ct nlU, Pt1......,roo~h r<,'11 O.l4~ A1tn; U"rtt WII}',,"L_:.. ..J

·AK's el UUlr.oles by Earl Jacob Waters
Written for anyone wanting to learn the
basics of electroncs, this is a comprehen
sive. well illustrated look at the funda
mentals of elect ronics and electronic ap
plications. $12 .95

.eras. eflrsC II f1Wr'llcs Htil.I.", by Louis E. Frenzel, Jr.
With a proven format of programmed instruction, this book teaches
you the basics of electricity and electronics in a step-by-step, easy-to
understand fashion. $21.95

.Sell..Slalt ,rejtclS Wei Ca,Sulld by Rudolf F. GrafiGeorge J. Whalen
Have you searched for challenging innovative projects. imaginatively
designed and skillfully debugged to stimulate your own creative think
ing? If so. this book was written fo r you! $10.95

·liSle lItclliCllglllCClrollcs by Robert R. }lJanville
In this basic elect ricity/electronics series of textbooks a modern pro
grammed format is used to present the material in a logical and
easy-to-understand way. $11.95 ea
.\,.11 introduces the student to the basic concepts of circuit fundamen
tals.
• \,1I2 (How AC/DC Circuits Work) This volume builds on the basics.
It gives detailed information on series and parallel circuits; effects on
inductance. capacitance and transformer action.

.171 IC kst~RS Ii ApplltllllolS by Robert Mendelson
Most integrated circuits used in the design of electronic devices are
linear ICs. This book provides a complete understanding of these
circuits. $12 .95

-ful 1'111111 Eltclr.nlcs by Dick Smith
This 3 vo lume series featu res introductory
projects for beginning electronics emhusi-
asrs. $9 .95 ea.
·\'01 I includes 20 projects on basic materials and tools. component
discriptions and a guide to successful projects.
.\'01 ~ gives 20 projects covering topics such as soldering onto circuit
boards. using multimeters and reading circuit diagrams.
·nl ~ covers advanced projects investigating integrated circuits. con
structing PC boards and building a mini synthesizer.

.UrrCSI Mias' Ortln StripNok II by Forrest M. Mimms, III
From the articles in this book you will learn how-to information that
will enable you to experiment with MOSFET, analog and dig ital
circuits, laser diodes and opto electronics! $19.95

-enll n Prl~rams '.r 4maltur IldlO \\ lItt
1r,.ltS b)' Joseph J, Carr
The electronics hobbyis t. programmer, en
gineer and tech nician will enjoy the task
oriented progra ms for amateur radio and
electronics in this book . $14.95

• Tit :iSS TIm A"IICiIlOIS SOurCtDtek ..lib flPtrtmtl'S
by Howard M . Berlin

This book is about the 555 timer . It will show you how to use it by itself
and with other solid state devices . $9.95

·Omftttdorr" Tftllbltsllttlll§ 4 RtJilr '1I1't-
hy Robert C. Brenner

This hook will guide you step by step
through thc complex ities o f making simple
repairs to your Commodo re 64 . $19.95

.IC Users CiUHok by Joseph J . Carr
This book was written fo r electronics hobbyists to provide insight into
how praclical lCs work in actual circuits. $12.95



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

- Handles up to 40,000 Amps!
- The Best device available to protect Autopatch
equipment from lightning damage. $17.00 + SlH.

scr 4108 UHF Transmitter Bd. or Assy.
-Simi lar to SCT110, 10 Wts. nom.
-Inc lUdes " on board " proportional Xtal
Osc.lOven circui try for very high stability!

_SA-40 40W. UHF AMP, BD. & HEAT SINK

Improved SCT410B
Transmitter Assy.

oUsed wlSCAP board to provide " Reverse Patch"
and Land-Line Control 01Repeater

- Includes land -tine " answering" circuitry

- 10 Wts. Output . 100% Duty Cyclel
- Withstands High VSWR
-True FM for exc . audio qual ity
- Designed specificially for continuous rptr . service.
Very low in " white noise."

-Spurrcue-. 75 dB . Harmonics-50 dB .
-With .0005% precision grade xtat.
-BA·30 30 Wt. Amp board & Heat sink, 3 sec. loP
filler & reI. pwr. sensor.

- BA75 75 WI. unit also avallabla

SCAP Autopatch Board
_Provides an basic autopatch functions
-secure a Digit Access; 1 Aux on-cntcocnon. AudiO
AGC; Built-in umere: etc. Beaufitut Audiol

-0/1 inhibit bd. also available
-Write/call lor details and a data sheet

SCT110 Transmitter Assembly
»scrt 10 mounted In ahleld«J hous ing
- s ame as used on SCR 1000& 2000X
-Completely assmbld. wfF.T. caps, 50239 conn.
010, 30 , or 75 Wt. unit.

RPCM Board

SCT110 VHF Xmtr/Exciter Board

•

;~VI ,

·ll ~
.l;lIr Plug-'n
~~l Coding Card

ID250ACWID
& Audio Mixer Board

-Improved! Now Includes " audio mute"
circuit and "Emergency Power 10"
option.
04 inpul AF Mixer & local Mic. amp.
_PROM Memory- 250 bits/channel.
-Up to 4 diHerentlD channels!
-Many other features. Factory programmed.

-High performance, Super versa tile design. To con
trol any ON/OFF Funct ion at a remole site via DTMF
RadiO l ink.

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

-oecooes 1.1116 digits
-3 ON/OFF Functions per Main Card . Easily expand-
able to any no. of functions wlExpansion Cards.

-ccoes quickly f ield programmable via plug-in Cod
ing Cards . Many unique 3-digit codes available. Not
basically 1-digit as with competi tive units.

-tatcnec Of pulsed outputs.
«Transistor SwitCh outputs can directly trigger solid
state circuitry or relays, etc. for any type 01 control
function.
-low Power Consumption CMOS Technology.
5VOC Input. Gold-plated connectors.

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VDC out. 115/230 in. 50160 Hz.
• 30A @ 70% duty, 25A@ 100% duty.
- Massive 30 lb. T ransfo rm er & Heat Sinks.

CTC100 Rptr. COR Timer/Control Bd.
oComplete solid state ccntroltcr rptr. COR," Hang"
Timer, " Time-Out" Timer, TX local & remote Shut
oown/Reset, etc.

olncludes inputs & outputs for panel controls &
lamps.

Power Supply Boards

TTC300 TOUCH TONE CONTROLLER

- SCP1 2 12 VDC @ O.3AMAX.OUT.
.SCP512 12VDC @ lA& 5VDC @ 0 4Aout .

( I .lA total max. out.)

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

These are professional "Commercial Grade" Units-Designed for
.....E;?xtreme Environments ( -30 to 60° C.) All Equipment Assembled & Tested.

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

Spectrum Repeater/Link
High Perlonnance Boards &Sub-AssembliesNew FL-4 UHF

Helical Resonators
tnstalled In Receiver
or FL-4H Preselector Unit

~

COMPLETESHIELOEO RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF
• TotBl/yAd"anced Deslgnl
-6 Pole Front End Fltr. + wide dynamic range
Reduces Overload, Spurious Rasp. & Injarmoc!.

- sens. 0.25 ~V/12dB SINAD typo
- s er. -6dB @ ± 6.5 KHz. · l 3OdB@ ± 30KHz. (6 Pole
Crystal + 4 Pole Ceramic F!lrs.

. '$ Meter', Discriminator & Deviation Mtr. Outputs!
- axc. audio quality! Fast squelchl w/O.OOO5% Crys
tal. ("Super Sharp"'F Fltr. also avail.)

• New/3D KHz B.W. IFFilter
for High SpHd Packet.

- FL-6: 6HI Q Resonators wi th lo·Nolse TranslSlor
Amp (2M or 220 MHz)

- Fl -4H: 4HI Q Helical Resonetors & Lo-Nolse 'rr.
Amp.ln shielded housing . (420-470 MHz)

oProvldes tremendous reject ion 01 "out-ol 
band" slgnl ls w/out Ihe usual lossl Can otten be
used instead of large expensive cavity fillers .

oExtremely helplul at sites with many nearby trans
mitters to "filter-cut" these c ut-er-cane signals.

Call or Write for
Data Sheets

Receiver Front-End Preselectors

Complete Receiver Assemblies
- acvr. Board mounted in shielded housing .
oCompletely assembled & tested. w/F .T. caps.
S0239 conn.

oAs used in the SCR 1000 . Ready to drop into your
system!

oUHF Rcvr. Assy. Now Available wlSuper Sharp Fl 
4 Helical Resonators. Greatly reduces 1M & " out 01
band" interference!

CI~l£ 51 ON READER SERVICE CARD



PC VERSION NOW AVAILABLE

CIRCLE 351 ONREADER SERVICE C,I,RD

PACKET TNC INTERFACE PROGRAM (134.951
TNCLlNK-641128 provides a menu-driven
operating environment for Packet Rad io
operation of any TN C requiring external
software. FAST Mach ine Language
program is more than a term ina l emulator.
Features include:

• Computer data transfer rates of up to
1200 baud

• User defined split-screen size and colors
• Complete Disk and printer support
• Operating setups can be saved on disk
• Ten zse-cnarecter message buffers
• 8192 character rece ive and transmit

buffers

PACKET NETWORK MAPPING PROGRAM (129.95l
PATHFINDER-64/1 28 momors a Packet frequency
and torms a tat»e of all active paths between stations
heard, Up to 128 calls are stored in a table which can
be saved on disk. This allows yOtl to quickly find the
best paths to use tor accessing stations. Features
include'

• Find all stations and digipeaters available to you
• Find one or twodigipeater paths between stations
• Highlight stations used as digipeaters
• Print lists of calls, paths, or diglpeaters

ro...", To "'".. _ "'*" '" ~ar.... t.4cne)' ".... __
M••• ,_n," _ ~ oo<eo 1o "'dd $2.loO ...ipp;ng 1* _

ZELTWANGER ELECTRONICS
P.O_BOX 4995

NATICK, MA 01760

PACKET RADIO SOFTWARE
FOR COMMODORE 64 /128 COMPUTERS

Call

lePacket

Add"... City I
,~tat~ Zip Card Sum/}~r EXp. oat"

Money 8ack Guarantee. Add Sj. sbiPPin/:flbtmdlingperorder; Fl addresses add1%' II
Maj or Credit Card: give number; expiration a nd S(g=~:=7=d

CIRCLE 15 2 ON READER SERYICEC,I,RD

TINY-2 is our new low-cost high-
performance standard/or packet con- MICROPOW ER-2 is ,o.~u~,~:"
trotters: Thousands a lready in use, compact" 18:,oun.ce u ~~..d .'!/& ;"'&~
worldwide. A perfect beginner's unit. TAPR TI\C-~ lee; O-'~ $'llI" __ S

Co mp lete, unrea 5119 9 5 less tha n 10 ,.. 5 portable
and tested , only • o/H?mti ~., ...... -J' .you neednot

BENEFITS and features ofboth units: I ~ f' ."~lt s about the size
o Optional personal message system _.d \S~ot\ ~e "IS 5/79.95, $159 95

(mjni~BBS) Add $10.00 tl'odt""fel p now at a low •
o nnyenoughfor briefcase!. ~d 01' seoJ8 ully compatible with ROS/;, & l\,'ETI

large enough j or e g600 ~o ROJJ. EPRO,us.
tion or repair. tle'llll tot' \ 0 32K RAM , 32K RO,H, 4.9 mrtz CPU

o t .year lim' (f"S '/11,,\8 en' 0 xu« con/rolled modem, compatible
c~to .Col1' \\ Of with use on tom HF/VHFlUJlF

o ~o":"'ri:;~C"~'~~ patible-all TO ORDER, toll-free with major
uea. charge card, call: 1-800-22 3 -3511

. 5 softwa re, 'Iecbnical support line:

/,""OdUle~~IJ~h!d. Pac-Comm 813-874-2980

ptease send: 0 Till.!f5~ ~~~)~~!~~SS~t.;~\~~;;~:;L ~/?Zi~' Packet cata:l

Y.T

PARAGON
• Full Featured svmneenec

HF Transceiver
• General Coverage Receiver
• lOOw Output
• SSB, CW, FSK. Opnonat FM
·62 Programmable Merncnes
• Made In USA

• High VSWR and
Overdrive Protec tion

· 5 Year Warranty, 6 Months on RF
Transis tors

• All Untts have GaAsFET Receive
Pre.emps

VHF/UHF
AMPS

o
ICOM

IC·32AT
• New Dual Band HT
• RX-138·174 MHz

440·450 MHz
• TX·140-150 MHz

440-450 MHz
· 5 Watts Output on Both Bands
• Full Duplex & 40 Memories

IC ·228A
• 25 Wall. 2 Meter FM Mobile
• RCV 138·174 MHz
• TX 140-150 Mhz
• 20 Memories

'iiVAES U

FT·747GX
• 100 Watts of Economical

Performance
• Dual VFO's, 20 Memories
• Receives from 100 kHz-30 MHz
• Bultt-ln CW Filter .. More

FT·21 2 RH
• 2 Meter Mobile
• Optional. Internal Digital

Voice Recorder
• RX 138·174 MHz
• TX 144·148 MHz
·45 Watts Output
• FT-712 RH Available for 70cm

the="
HAM STATION

P.O. Box 6522
220 N. Fulton Ave.

Evansville, IN 47719-0522

Store Hours

MON·FRI: 9AM . 6PM
SAT: 9AM· 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPEO

ENVELOPE (SASE) FOR NEW AND USED

EQUIPMENTSHEETS

WARRANTY SERVICE CEN TER FOR:
ICOM, YAnU, TEN·TEC

FOR SERVICE INFORMATION CAl L
(812J422-02S2

MONDAY ·FRIOAY
9:00 AM · 12:00 NOON

TERMS:
PrielS Do Ho1lnelud. Shipping,
Prle.lnd "'VI~lbilltySubjKt to

Chlngl WIthout Hotie.
Most Old", Shippld Thl Simi 01,
_I COO', Wllcoml
I ..... -.......""1 ~,- , - - ,1

~ .
""• Packet , WEFAX. ASCIl . A MTOR,

RTTY, CW
• Simullaneous Ope,ation on HF

and VHF

AUNCO
ALD·24T

• Du o' 8aM M ob" e
140 ·109 9'l5 MHli ..e-ec M><,

· 21 POO9,.mma Ole ~ "mo,, " .

• Z5 W. lI . O"I~"' on !lo, h Ba M .
• Lo","ed ... rh E,,,. F~. , u,••

MFJ

MFJ· t 278
• Mull i·Mode Cala Conlro lie ,
• Packet. RTTY. ASCII . CW WEFAX,

SSTV, Contesl Memory Keyer

Orders and Price Checks Call 800-523-7 7 31 Indiana and Information
Call 1·812·422·0231
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1988 CALL DIRECTORY
(On microfiche)

Ca ll Directo ry , , • " • " • • , , •••• • $8
N ame Index , •• • • , • •• • • • • , ••• 8
G eographic Index -•.. . . .. •. . . .. 8

A ll three - $20
Shipping per o rder $3

BUCKMASTER PUBLISHING
Mineral , Vi rgini a 23117

703:894·5777 800:282-5628

SUPER YAESU FHS·'(SH. 12 volts.
lQOOma , double the capacity of the
vaesu FNB·4. 5 wan output Rapid
charge only. $71 00
SUPER YAESU FNB,3S, 9.6 volts,
1200ma, triple the capacity of fhe
vaese FN8·3, 3.5 wall eutput. Rap id
or wall charge. $60,00
Both are perfect tor the 03, 09 and
727 ser ies radios and are 4 inches
high,
Inserts for:
Kenwood PB-25. 25H. 26

Exact replacement FNB·2 Nicad pack leom BF-3
lor vaesu FT -404RJ 207R/ 208R/ 708R leom BP·51500ml\

$27.00 leamSP·71500mal
learn SF-a

f49 Palmer Road . Sculhbury. CT 06488

(800) 634-8132 In CT (203) 264-3985

uicKit'r. ~RV. Loop . & Dipole Klt~

Add $4.00 s~ i ppmg & mndllng tOi !llSI p.1ok CT residents add 71'> % la,
Complete line at NICAO packs lor teem . Kenwood , vaesu. Tempo. Santee. Al den. Cordless Telephones,
Alkaline , Nicac . and een-teus. All NICAD packs include a 1 year guarantee Commercial Radio Packs also
availab le
For all your battery needs. write or can foday for a complete Cilfalog Dealer inquiries invited.

Made by Hams for Hams

SUPER PERFORMANCE BATTERIES
SUPER ICOM SUPER YAESU

SUPER ICOM BP·7S, 13.2 volts,
900ma. double tre capacity 01 me
learn Bp·7. 5woutput.
SUPER ICOM SP-SS. 9,6 volts,
1200ma. 50% more capacity than the
learn 8F-8
Bottt are rapid base charge only , or
slide in wall charger, 4 inches
high. 8P·7S or 8P·8S. $69.00

SUPER KENWOOO
SUPER KENWO OO FB·25S /PB·26S.
8.4 volts. 900 rna. double the capaci 
ty ot the P8·25/PB·26 for the 25001
2600/3500/3600 Charge with euner
fhe standard wall charger or drop in
charger. 3 inches high, $65,00 ,

, ~ ,-
EJ

-

(407) 879-6868
FAX (407) 878·8866
INTERNATIONAL

RADIO AND COMPUTERS. INC.
75 1 South Mac ed o Blvd.
Port SI. Lucie, FL 34983

'We guarantee the reliability of everything we sell
with a complete performance and function check.
'We offer complete and efficient service on every.
thing we sell withquality FactoryService parts,
-vve have been servicing the amateur radio comrnu
nity for eight years and have 1000's of satisfied cus
tomers across thecountry,

AVAILABLE

FOR MOST
KENWooD/ICOMI
YAESU PRODUCTS

Call us for a quote before you make you' next equip
mentpurchase.

* REMEMBER *

Callor writetoday for ourFREE CrystalFilter Catalog
that explains whyour filters are the best.
It also contains information on our Kenwood, Icom,
and Yaesu monthly newsletters, high performance
-adros . Tunin9 Upgraders. and BankControllers.

INTERNATIONAL ii'::'
RADIOAND COMPUTER, INC. ~ >~~ \

ANNOUNCES \,,-;:'
We now have in stock

H IG H PERFORMANCE
8 -P O L E C R YST A L F ILTERS
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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 Versatility
The PK-232 should be listed in the

amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter
minal. You can even monitor Navtex.
the new marine weather and naviga
tional system. Don't forget two radio
pons for both VHF and HF. and a no
compromise VHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis
criminator with automatic threshold
control.

The internal decoding program
(SIAM tm

) feature can even identify
different types of signals for you, in
clud ing some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Displ ay

-

,

•
• • • •

Facsimile Screen Display

2 Software Support
While you can use most modem or

communications programs with the
PK-232, AEA has two very spec ial
packages available 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 primer 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 Com
modore 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 20.000 amateurs
around the world have on-air 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 be a good value and excellent ad
dition to the ham station.

No other multi-mode controller of
fers the features and performance of
the PK-232. Don't be fooled by imita
tions. Ask your friends , or call the
local amateur rad io store. We're con
fident the PK·232 reputation will con
vince you that it 's time to order your
very own PK-232.

Call an authorized AEA dealer
today. Yo u deserve the best you can
buy, you deserve the PK- 232.

Advanced Electronic
Applications, Inc.

P.O. Box C-2160
Lynnwood. WA 98036

206-775-7373

Brings you the
Breakthrough!
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LETTERS

-

220 Protest
UPS wants 220. UPS is in com

petition with the United States
Postal Service . USPS is " owned"
by the same guys who own the
FCC. Maybe the FCC gave 220 to
UPS so they could not be charged
with trying 10 corner the market.

Don't use UPS. Tell your favor
itemail order ham store 10 send it
by snail before using UPS. I be
lieve th is is called a boycott.

Robert Godlewski KA4SBE
Ft. Lew is WA 98433

Bob, I can', tell whether you 're
joking or not. Do you really believe
the government fears being
charged with " cornering the mar
ker" on handling and delivering
post? Most people sense that
USPS doesn 't have as strong a
motivation to goaftermore market
share as the private-sector deliv
ery businesses-Uncle Sam as
sures its existence.

You are absolutely on the mono
ey, however, in fighting the reallo
cation! Hamdom was treated most
unfairly here. The issue has many

nil ow re ceive or
II.IIrt;I leave messages
with other loc al hams
using the 16K Bulletin
Bo ard featured o n the
smallest TNe ava ilable
the fleath~ H K·21
Pocket Packet.

The 8BS operates
under your call with
simple commands
like Send or 'Write a
message, Kill a message
and read the File
messages c urrently on
the system. And the
II K·21 Pocket Pac ket is
fully TNC -2 compat ible.

Hook u p Is easy.
Plug in supplied cables
instantly to most

A oub!iKliar}- of 7
E1«troni<;-5Corpnl':u'
(I l llH9 , H.:-.llh Contp,m,

From the Hamshack
factors, but one thing comes up
through Ihe mud-Ihe FCC had 10
justify money il lhrew 81 R& D in
the '70s for a mode called narrow
band Amplitude comoenaorea
Single Sideband (ACSSB). There
were several companies involved
in its research, and UPS laid plans
10 put il to use. UPS claimed they
needed a clear 2 MHz chunk of
spectrum, and the FCC allocated
it in the most expeditious- not the
mosl just-way possible, There
are a number of such underused
blocks in the spectrum with simi
lar propagation characteristics
including some a/ready allocated
to Land Mobile! It was simply less
sticky-so they thought-to take
away spectrum from hams ralher
than from other services, or even
to assure a clear chunk on exist·
ing Land Mobile allocation.

Bob, I'm with you 100%. We
must continue our fight to get the
reallocation reversed, But it's also
time to look ahead. There are slill
vast amounls of m icrowave
spectrum allocated to the Ama
teur Radio Service which, with

H'r's, or wire a separate
cable into your mobi le
or base VHF or UHF
rig. Connect you r

the increasing commercial radio
activity on microwave bands, is
b8c0ming ever more valuable and
sought·after, Unless we start fill
ing these bands with activity pron
10, they 'lf atso become the same
issue as 220--222 MHz.

So, Bob, continue the fight
and spend time and energy on
getting active on 900 MHz and
above. Use'em or lose them!

, . . deNS 'S

Discouraged
Why do people get discouraged

about ham radiO? Because they
never get started! I looked into it
and read everything in the post
library I could get my hands on.

I found out that you have to
know how to send and copy Morse
Code, and you should have a code
oscillator and key. I went to Radio
Shack and was overlooked while
five other customers were helped.
I was asked if I knew what I wanted
or if my Old man gave me a list.

I had read of how friendly, help
ful, and willing hams were, so with
high hopes I went looking for one,
t found a shop that sold amateur
rad io equip ment. They said ,
" Honey, bring your old man in this
weekend and we 'll help him right
fast." Then I remember a friend
said Heathkit had everything _At

comp uter via RS·2 .i 2
and you're read)" to call
a fa st -growing number
o f packet hams.

The H K-21 Poc ket
Pac ke t requi res o nly a
emgle 12 VOC@40mA
power source or as
little: as 29mA from an
optional H KA-21 · 1,
internally mounted 4.8
m lt, 120mAh,l'\ICAD
battery,

The Heath~ 11K
21 Pocket Packet -

$219 95 " m"<o<• n~1 prl<'~)

'to o rder, call
I ·HOO-2 S3 --{)S70

f ur informatio n on
Heath's comple te
line of amateur r.adio
products call

I -SOO-4 4 ·II EATIt
for your FREE
l lea thk i t~ catalog.

Best to start wi th.
Bes t to sta )' '\\'i th.

Healh Company
Benton Harbor, MI49022

that shop they said, " Ham radio is
not popular. Computers are in."
So where else did I look, living on
an army post? I checked the
MARS station. There I was told,
" No female can learn enough to
get a ticket."

I went home to do more reo
search, decid ing to teach myself . I
bui lt the Heathkit oscillator and
key, and it worked . I studied the
Heathkit learning module. Then I
quit for a while, because of illness
and of moving to Germany, and
because I have been unable to
find a ham whOwould talk to me or
help me. I keep hoping to lind a
ham who will Cheerfully help me. I
just now, for the first time in two
years , found your publicat ion at
our local Stars and Stripes. I hope
I've shown you one reason why
some 01 us who would be hams
are not .

Deborah Chapman. Housewife
USAMMCE

Box 523
APQ NY NY 09138

Deborah, although it's true we
havea dose ofchauvinistic "Good
01' Says, " there are more and
more hams who have open minds
and are generous with their time
and knowledge.

There are more and more wom
en coming into the ranks. At Day
ton last year Isswas many women
with caltsigns 8S thOse whO sullen
ly followed their OMs around, and
I hear more and more women on
VHF mobile , Perhaps you 've
heard of the YL (Young Lady) net
that meets daily at 0900 UTC on
'4 .333 MHz? If you have receive
capabilities for this band, you may
want to listen in on what these
women hams have to say. Chances
are they've encountered similar
problems, and they may discuss
their solutions.

Heathkit, by the way, has come
back into the ham market tun
steam ahead. If the rep you lalked
to dismissed your interest in ham
radio, get on the phon6 to Heath
HO in eemon Harbor, Michigan
and relate this incid6nt. Any rep
driving away potential business
will be set straight in a hUrry!

So, Deborah, don't lei narrow·
minded sexist condescension
stop you from getting involvttd in a
fascinating hObby. If you're truty
interested in becoming a ham, I
promise you it won 't be long be
fore a ham with the proper attitude
will come along to help you.

Feel free to giv6 us a calt here if
you have any more questions
(603-525-4201). Let us know, too,
when you get your ficket!

.. .deNS'S

•

90 73Amat6urRadio · March,1989



H uge pileups, big cit)'
Q RN, no spare pans,

and a long war to anywhere.
You probably could n't find a
better test of the new 5B-1400
All-Mode Transceiver than Heath's
expedtrion to Taipei in the
Republic of China.

When working DX, you need
sensitivity to dig for the weak
ones, but still need dynamic range
so the I-,'UY down. the block doesn't
clobber you in the middle ofa
QSO. Sure, the SB-1400 worked the
59 + 30 signals, but out of the pile
ups it also worked a number of
stateside stations running 5 watts
or less! And that's not bad for a
short path distance of 76CX) miles!

SB-1400
A proven transceiver.
The technology that 'wo rked

the world can work fur you,
too, in yo ur own ham shack.
The SIl·1400 is a fully assembled
all-band,all -mode ( I'M optional),
continuous duty, tOO-watt
transceiver; It incorporates an
impressive general coverage
receiver with dual VFOs for
split operation and 20
memories to store your favorite
frequencies, The unit includes
standard SSB filter plus a
narrowband 500 Hz CW filter
and wideband AM filter. It also

features c larifier ( RIT ), front
panel AGe , no ise blanker, all
mode sque lch, 20 dB attenua tor;
computer Interface. and a clean,
"o perator preferred " front panel
layo ut.

The transmitter's PA is cooled
by a quiet, thermostat ically
controlled internal fan and is
enclosed in its own diecast
aluminum heat-sink chamber,
which allows for full power
operation in CW, SSB, FM and
RTTl'; AMTOR, ssrv and Packet.

Heath
offers you more.

In addition to the 58 -1400,
Heath offers a full line otpre
assem bled or build-it-yourself
amateur radio equipment to
completely o utfit your ham shack
or upgrade yo ur system.

You can also prepare for your
next exam (Novice, Technician,
General, Advanced or Extra class)
with Heath study courses.

Finally, as a Heath-equipped
ham, yo u can get answers to your

technic al questions from our
tech consultan ts who arc,
licensed ham operators, on the
Heath Tech Assistance line.

For more information on the
SB-1400 or Heath's complete
line ofamateur radio
equipment , call for a FREE
catalog: t-800-44-HEATII

(1-800-444-3284)

Best to start witho
Best to stay with.

Heath Company
Benton Harbor, Michigan 49022
(l 1'IH') , lIe~ l h Cum pany.
A ~uh,icJ iuy uf
l'xn;lh E"'nrunk-,; <:u.punlion ,
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73 INTERNATIONAL

Notes from FN42

It is not too soon to plan a trip to
Geneva next October 3-9 for
"I TU-COM, the First World
Summit fo r Electronic Media. "
Sponsored by the International
Telecommunication Union (ITU),
it will be held at the Geneva Exhi
bition and Congress Centre (PAL
EXPO), under the theme: " To
wards global information: the
Electronic Media EXplosion." Dis
tinct from the ITU's TELECOM
world exhibitions, ITV-COM will
be a series of symposia, with one
coming every tour years.

The lTV continues to grow (see
in the Roundup section, below,
under "Italy" and " World"), and
further intorms tion about il and/or
lTV-COM may be requested in
French, English, or Spanish, from
the Press Service, Public Rela
tions Division, ITU, Place des
Nations, CH-1211 Geneva 20,
Switzerland.

March calendar of events for
OSOs: I -Heroes Day, Para
guay; 2-Peasants Day, Burma;
3-National Unity Day, Sudan; in
dependence Day, Morocco (6th
for Ghana, 20th for Tunisia, 25th
for Greece, 26th for BangladeSh);
6-lnlernational Womans Day,
USSR ; 8-National Day, Syria
(10th for Tibet, 12th for Gabon,
13th for Grenada, 31st for Malta);
9-Decoralion Day, Liberia; 10
Labor Day, South Korea; 12
Commonwealth Day, Swaziland;
13-Commonwealth Day, Great
Britain; 17-St. Pat's Day; 21
Vernal Equinox Day, Japan; 23
Pakistan Day, Pakistan ; 26
Easter Sunday; Armed Services
Day, Burma; 28-British Evacua
tion Day, Libya; 29- Youth Day,
Ta iwan.

Roundup

Italy has signed a " Memoran
dum of Understanding for the pro
vision of Associate Experts to the
development programmes and
prciects administered through the
(International Telecommunica
tion] Union." The signer was His
Exce llency Mr. Roberto Fran
ceschi, Ambassador and Perma
nent Representat ive of Italy to the
United Nations and its specialized
agencies. The move wasaddition
al evidence of Italy 's increased
involvemen t with developing
count ries in order to promote eco-

edited by G.G.G.

nomic, social, and cultural devel
opment. Two years ago. Italy con
t ributed US$l mi llion lor the
leasibility study of the African
Regional Telecommunications
Sa te ll ite Network (RASCOM).
(The Organization for African
Unity, the OAU, recently made a
US$200,000 contribution toward
financing this study .)

New zeeland. Des Chapman
ZL2VR writes that " What must
be, aCCOf'ding to my information,
record 50-MHz E-M-E (moon
bounce) contac1s took place re
cen tl y between ZL and the
'States." On September 8th at
1809Z. Graham ZL2BGJ of Wait
ara on the West Coast of the North
Island. had a very successful con
tact with Jim W6JKV, Los Altos
Hills (near San Francisco. Califor
nia)-a direct distance of 10.000
km. The very next day Graham
made an equally successful con
tact with WA4NJP in Gillsville,
northern Georgia (13,000 km) at
about the same time of day. al
though cond itions were not quite
as good. The WA4 antenna array
is not known. but W6 used four
tt-eiement beams in a quad on
15.3m booms, and ZL2BGJ has
seven 12-met er towe rs. and
strung between them are six par
allelogram rhombics.

Sweden. More OX information
to add to last month's report from
SM0COP: From Radio Sweden
Bulletin Nr. 2010: .. . . . a confer
ence, organized by shortwave lis
teners for shortwave listeners, the
Swedish OX Parliament is being
held June t6-18th, in Morokulien,
a joint territory on the Swedish/
Norwegian border ... ;oint1y host
ed by the Swedish OX Federation
and Norway's OX listener's Club.
There will be workshops, a receiv
er exhibition, an auction. and un
doubtedly a number of radio rep
resentatives on hand. For more
information, you can write to: Stig
Granfeldt. Signalhornsgatan 100.
5-654 71 Karlstad. Sweden."

USSR. Earthquake. As 01 mid
December, several US network
news programs had carried brief
items about ham radio operators
carrying messages, but with no
details or IDs. It was too soon. of
course, to expect reports to 73
Amateur Radio , but we hope they
will be coming. (See story about
Hurricane Gilbert in last month's
73 International.) Rescue and re-

lief operations reportedly were
slow; could amateur radio have
been quicker in the face of the
utter devastation? Radio net 
works have been developing
rapidly across the USSR- as has
television: According to Jonathan
Sanders in the November World
Monitor , 93% of the poputation,
all across the 11 time zones of the
USSR, has access to Soviet TV.

A correction for last month's
" OSL Tidbits from NT2X" box:
Valery Tyulyapin's call is RA9YO
only. RAJAR was also listed by
mistake. More Tidbits: A Soviet
UOXC OX Ctub has been formed,
with about 128 members. Steep
memberShip requirements: 250
confirmed countries for individual
stations, 300 for clubs. aSL Man
ager is Vlad Zhukov RA3YA. at
USSR. 241000. Bryansk, PO 80x
73. This year he is mailing his own
special municclor QSL card com
memorating 1.000 years of Chris
tianity in Russia. Vlad will appreci
ate IRCs il you write him anything
requiring an answer. 000 Victor
Tkachenko RB7GG is a SL Man
ager lor the rare UAGKK. UAGZZ,
RD6DZ, UJ8XA, E0 5BGH, and
RVGYF. He will help with the cards
only to WNE stations-all others
please send cards either directly
to the stations or via the buro. His
address: USSR. 325000 Kherson,
PO 80x 73. • 00 Serge UAGKBZ
(op. at UZiKWC), says he has
over 25,000 aSL Managers' calls
and routes, and would like to put
his extensive collection to good
use. 11 anyone needs aSL inlo on
any call. even going back 20 or
more years. write him at: USSA,
Magadan region, Cape Schmidt,
PO 80x 485, 68630. Serge would
like to exchange info with anyone
who has a similar COllection; also,
he'd like to know if anyone has the
OX logs of the late W2CTN. Send
IRCs if a reply is requested. {This
is always a good ideaf-CCCI

World . Th e Internatlonat
Telecommunication Union (ITU)
continues to grow. The Kingdom
of Bhutan has become the 165th
member, and the Independent
State of Western Samoa has be
come the 166th member. Bhutan
lies in the eastern Himalayan
mountains bordered by the Pel>
pie's Republic of China to the
north , and India. Thimphu, the
capital. is the location of the De
partment of Telecommunications.
The Bhutan Broadcasting Service
broadcasts a daily program in En
glish. Sharchopkha. Ozongkha,
and Nepali.

Western Samoa (wh ich be
came wholly independent in 1962

NEW OR CHANGeO OSL INFO
OM CHIHESESTATlOHS(°)
(See p.... Aprtl 'II .....1

Station PO BOX CITY
BY1BH 1&5t1 Beijing
BV1BJ 8111 Beijing
BV1Cl(J 8207 Beijing
BY4VT ~1 Shanghai
BY4Al.C 4(MJ Shanghai
BYSHZ 900l Hangzhou
BVSNC 1033 NatlCIlang
BV7HY 1. Vueyang

(Hunan)
BVSAC ( '0) Chengdu

(") From ThfIJARl~, Vol 1 No_.
(- ' J38 Guzh(>ngSi Street

and is separate from American
Samoa, whose residents are
American cit izens) is in the South
Pacific. Its capital is Apia, where
the Posts and Telecommunica
tions Department is located.

AUSTRALIA

FOllowing is the third and last part
of the report sent in by Jim Joyce
VK3YJ. which we have entitled
" Four Men and an Island
Weather from Beyond the Out
back ." Part I appeared in the De
cember, 1988, issue and Part II
appeared fast month.

Amateurs leave their mar1t on
Will is Island. At least three ama
teurs can be singled out lor spe
cial mention. Dave VK9Z0 (now
VK30 HF), one of the Bureau and
Radio Technical Officers, came to
Willis Island after only live weeks
of home life, following a 12-month
tour of duty at Macquarie Island
from one extreme in temperature
to the other. (He then went back to
the ice with two trips to Heard Is
land as VKiH1.) Dave's aSL Man
ager is now his father, VK3EVN.
Apart f rom working OX on en
bands and notching up some
3,000 a SLs, Dave also followed
the hobby of photography, and
many olf-duty hours were spent
exploring his stations and pho
tograph ing marine and bird life.

Mike VK9ZG (now VK6AMM)
followed Dave, and clearly it was
amateur radio that passed the
ti me for him. In less than live
months on Will is he had made
8,000 entries in his log, mostly 01
contacts made on 15 and 20. al
though around 300 were on 6 me
ters. He used a TS 120S and 3-91
TribandTH3 Jr.

Finally. Tony VK9ZH excelled
with 10,000 contacts during his

•
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Mike VK9ZG in the Willis Island shack.

ere.") The early records were
obtained using-wideband i-I unt it
the team of Arnold ZS6KO, Ttnus
ZS6Tl, Jul ian ZS6AOU , Bill
ZS6KO, and Allan ZR6AHl start
ed to use narrow-band modula
tion . The team was spl it into two
working groups and a path with
S9 + signals was made lrom the
site near the South African Broad
casting Corporation transmitter
(on the MagatiSberg mountains)
and a site 211 km away (on the
Highlands mountains near Zebe
diela). That was on August 13,
1988. at 0655Z.

A further attempt by the team
over a distance 01252 km with a
non-optical pass, due to a 7Ckne
terobstruction, failed on the same
day. One of the problems enooun
tered by the team is the lack of
suitable long distance sites with
non-obstructed paths . Though
many sites are available with dis
tances of just around 200 km, ec
cess to a suitable site of larger
distances is often restricted, In the
case of the latest attempt , permis
sion was granted to use a defense
force site near the Hoedspruit Air
Force base not far Irom the Kruger
National Park.

With satellite TV direct recep
tiOn virtually unknown, no surplus
dishes, receiver modules or j· f
strips can be obtained, unless
built by the amateurs themselves
or imported at great expense.
Test equipment in the 10-GHz
range is also not easily accessible
to the amateurs. These circum
stances have held back the devel
opment of the 1o-GHz band. and
only a very lew amateurs have
tried to make contacts or build
equipment.

A bursary for young radio am
.teurs to study electronics/elec
trical engineering at a university
or technikon in South Africa has
been created by the South African
Amateu r Rad io Development

which can be used as a telephone,
aceta tra nsfer/access medium, or
as a stand-alone computer in its
own right.

Bill Mahoney (Communications
Engineering) says the newsystem
will permit data to be logged auto
matically- directly into the Bu
reau's Central Message Switch.
ing System (CMSS) at the Head
Office. Th is will ensu re rapid
dissemination of weather obser
vations on both domestic and
international communications
circuits-and cut down on the
incidence of errors.

Radio stalion Vl40X will re
main fo r backup purposes, of
course, so there will continue to
be a need fOf a radio operator on
the island. We are fortunate that it
has been a practice to encourage
the Bureau's radio teens to be
co me amateurs. This is one rea
son why our rarer Australian DX
locations are well down on the
most-wanted DXCC list.

SOUTH AFRICA

Peter Strauss ZS6ET
PO Box 35461
Northcliff, ZA-2,,5
Republic 01 South Africa

Breaking records. A team 01
South African amateurs broke the
Africa record twice lor X-band (10
GHz) during 1988 . Previou sly
held by th e late Gary Howarth
ZS6ASO and Da ve Woo da ll
ZS6BNT, this 198 km record
stood without improvement for
many years . Gary Howarth was
well known in South Africa for the
first 2-meter moorl bounce oon
tact and Dave lor his leading in
volvement with the SACAR
projects. (BACAR stands for " Bat.
l oon Carrying Amateur R a-

Telecom, a new " silent " service
using telephone circuits relayed
by AUSSAT satellite will replace
the atmospheric crackles and
hisses on the Old HF radio trans
ceivers now in use to communi
cate with the parent Regional Of·
fices.

The new service will prcvrce
Willis with voice and data access
to anywhere in Australia via Tele
co m's swncnec-terepncne sys
tem . It is known as the Iterra Net
work, using the Aboriginal word
meaning " be quick."

The Bureau decided to use
Computer-phones linked to a
" Commander" telephone-access
system at the location, to satisfy a
number of diverse needs. The
Computer-phone, developed by
Telecom, isa small personal c0m

puter with a telephone handset

Tony VK9ZH was nicknamed "The Laughing One!"

stay. All his logbook information
has been transferred to his aSl
Manager, Bill VK6Yl-who has
handled that duty for most of the
Willis Island amateurs since 1982.

Will is Island duty may not have
been intense, but neither was it
(nor is it) casual. Every three
hours there are such things to be
done as noting cloud condi tions,
temperature, humidity, visibili ty,
rainfall , and wind direction and
speed. Every six hours a balloon
fligh t is tracked by radar and ob
servations plotted . And a Radio
sonde flight is done every day,
usually in the morning.

Old Will is Island hands will be
pleased to learn that the chore of
" picking disembodied voices out
01 the ether" on the station's two
way radio link is soon to be a thing
of the past. Under a contract with

Two views of OM Arnold Mynett ZS6BMS at work. A new Africa 10 GHz record in sight? ZS6BMS is South Africa 's IARU VHF WG Coordinator.
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There are no time limits for the Golden City Award.

GOLDEN CITY AWARD

JOHANNESBURG BRANCH
South African Radio League

with a meteorological team. He
has applied for the callsign ZS8MI
(ZS8 is the new prefix for the is
land). Peter will be a Radio Tech
nician for the 14-month visit and
will operate as an amateur when
the South Afr ican Weather Bu
reau's communications system is
not in official use. He will have HF.
6 meter . and satellite equipment,
and access to rhombic antennas.

Updates on the trip will be is
sued during the Radio RSA' s
" Amateur RadiO Spectrum" pro
gram as follows: 1445 UTC to
Eastern Europe on 21535 kHz. to
Europe and the UK on 21590, to
the USA on 25790, and to Africa
on 11925 kHz; 1845 UTe to Eu
rope on 15365 and 17795 kHz;
and 0245 UTe to the USA and
Canada on 9615. 9580 , and
11760 kHz.

Further information is available
from Nick Moon ZS6BBY and
Hans van de ercenercaar, South
African Radio League, Johannes
burg Branch, PO Box 2327, Jo
hannesburg 2CXXl, South Africa.

Marion Island, access to which
is limited now to scientific teams,
under a UN treaty, was last heard
from in 1977 when Johan Jordaan
ZS6BEE operated with the call
sign ZS2MI.1iII

black students to study for the Ra
dio Amateur Exam (RAE) and
were directly involved in the first
three Blacks becoming licensed
radio amateurs."

The South African Amateur Ra
dio Development Trust can be
contacted by writing to SMRDT,
PO Box 13273, Northmead 1511,
South Africa .

Marion Island will be reacti
vated in April after 10 years of
silence, thanks 10 Peter Sykora
ZS6PT who will be traveling there

The Gc.tcIei I City Award is issued 10 appllCllnl$ who have made the specFloed
number 01 two-way contacts with Slahons located in the Greater
Johannesburg Area (1<.(43).

DX-AmateurslSWL 5 contact,
ZS-AmateurslSWl 20 contacts

The cost of the a.....8fd is A3.00 ($5.00 Of 10 tAC's). which includes llirmail
costs. Applicants Should submit certlfled logs 10 the Awards Manager. SAAl
Jo/'IanneSbufg Branch. P .O. Boll 2327, Johaoo ubutg 2000. South Africa.

EndQrsen'Ients can ba apJ: l'ad tor i.e. CW. sse. EME. ATTY. Satallla.
SSTV,etc.

TUNE TO THE INTERNATlONAl GOLDEN CtTY OX NET ON FRIDAYS AT
14t1OO UTC ON 14,110 MHz.

team consisting of amateurs with
roots in the SA Radio league. SA
AMSAT, the South African Elec
tronics Indus try , and South
African Universities. " Ouring our
short existence, we have already
been involved in various student
projects at the University of the
Wi twatersrand (i n Johannes
burg), University of Pretoria . and
T ech n i ko n Q FS (in B lo em 
fontein)," Prof. Rademeyer said.
" During the past two years we
have also sponsored several

Trust. The bursary scheme is in
tended for first year students in
electronics or electrical engineer
ing . Valued at Rand 2500 (about
US$1OOO), the bursary is spon
sored by Alcom Systems and will
be awarded to suitable applicants
entering first years of study. Appli
cants must be licenced radio ama
teurs and have a keen interest in
electronics .

'·We see tnts as a new chal
lenge for the South AfriCan Ama
teur Radio Development Trust
and a major step forward in en
couraging young people to take
up electronics and radiO as a roo
by while Still at high school: ' said
Professor Pieter Rademeyer ,
Chairman of the Trust. " We are
particularly pleased that Alcom
Systems has seen therr way clear
to sponsor this bursary. as it is
important for industry to become
involved in the training of man
power."

Although only one bursary is
available for 1989, the Trust is in
volved in fund raising to have
more bursaries available in the
future.

Three years ago, the South
African Amateur Radio Trust was
formed to promote amaleur radio
in South Africa . It was done by a
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" An island situated more than
225 miles from the shore of
the parent group of Islands is
a separate DXCC country. "

made all the necessary arrange
ments, and on October 22, they
fired up as 302XX from the po
tential new OXCC country of Botu
rna . T he operator s had an 
nounced ahead of time that they
disl iked the practice of sending
partial calls in the pile-ups; they
wanted 10 hear the entire callsign.
They also warned against other
time-wasting tact ics, such as a
calling station sending hiscal1sign
more than once, asking when the
station would be on another band
or mode, or stations calling out of
tum. Their warnings seem to have
been heeded, as the pile-ups were
(reasonably) orderty, and DXers
had no trouble making contacts
on most bands or modes.

The 302XX operation netted
more than 32,000 OSOS, includ
ing more than 8,000 with Eu
ropean Dxers. despite the fact
that Europe was more than 10,000
miles from Fiji, and the path be
tween them runs straight across
the North Pole, always a difficutl
path for radio contacts. Most 01
the rest of their contacts were
evenly spl it between stateside
and Japanese OXers.

Volunteers from the Northern
California OX Foundation, which
provided a generous donation to
help finance the trip, is handling
the QSl cards for the 302XX op
eration. The address for the cards
is PO Box 1, l os Altos CA 94023.
(Don't use the reqular NCOXF ad
dress, as it slows the a5L pre
cess.)

More DXCC Countries?

Eric SCace's detailed and well
reasoned application for separate
DXCC country status tor Rotuma
is almost certain to be approved
by the OX Advisory Committee.
But even more interesting for OX
ers is the precedent set by this:
the possibil ity 01 still more new
countries, based 00 the modified
rule 2(a).

Many islands lie more than 225
miles from their parent OXCC
country. Sala-y-Gomez from East
er Island. Malden Island from Kir
itimati , Banaba Island from
Tawara, the Marquesas from the
rest of French Polynesia. Palmer
stan Atoll from the Cook Islands,
and many more. If enterprising
nxers can show thai the parent
oxec country has separate OX
ec status by reason of being an
independent country. then islands
more than 225 miles away may
well qualify as new oxec coun
tries . look for more oXpeditions
10 obscure, OUI<lf-the-way islands
in the next few years! BI

PhOto B. Eric Scace K3NA mas
terminded the ROfuma operation,
and wrote the DXAC proposal for
separate country status for!he is
land.

The nxpeomcners had to ship
all their equipment, antennas,
food , and even drinking water
ahead by the monthly supply ship,
as the plane which flew them into
Rotuma had limited cargo space.
Since there were no hotels or
tourists homes on Rotuma, the
oXpeditioners shared the home of
their hosts, slept on the floor as
the natives do, and ate the local
cuisine.

Eric and his fellow travelers

peared to be an excellent candi
date for separate OXCC status.
However, no country is added to
the OXCC list until an accredited
operatioo takes place lrom that
country . 5 0 Ihe next step in
adding Rotum a to the OXCC
countries list was to get 00 the air
lrom the remote island.

This turned out to be very diffi
cuh, as there are no tourist facili
ties on the nine-by-three-mile Re
tuma, and travel to the island is
discouraged. Only relatives of the
3,000 Fijians living on Rotuma
can get permission to stay on the
island. Eric wrangled an invitation
to Rotuma through Ed DeYoung
VK8XX, whOse wile comes from
Rotuma. Ed, who also holds the
Fiji callsign 302XX, made ar
rangements for Eric , his friend
rent Zimmer KN3T, and veteran
OXped it io ner Kip Edwards
W6SZN to travel to Rotuma in Oc
tober, 1988 , and stay lor two
_ 1<$.

Number 31 on your FeedbKk CIIrd

OXCCpurposes.
Eric SCace K3NA researched

Rotuma, and submitted an appli
cation for separate count ry status
to the OX Advisory Commillee
based on his findings. Eric lirst
showed that Fiji was indeed a
country by virtue 01OXCC Coun
try Criteria Rule 1: a sovereign
state by reason of government.
Fiji is a member 01 the United Na
tions, handles its own diplomatic
relations, issues its own currency
and stamps, and generally meets
all the necessary criteria for an
independent state.

Once the status of Rii as an in
dependent state was established,
Eric went 00 to show that Retuma
was at least 280 miles away lrom
the nearest point of land making
up any part of the parent country
of Rji. Through careful study of
USA Defense Department charts ,
backed by mathematical analysis
from latitude and longitude, Eric
proved that Aotuma was no ck>ser
than 285 miles from any part 01 the
main group of islands that c0m

prise the country of RiL

PhOto A. Kip Edwards W6SZN,
one of the operators of the 30 2XX
OXpedition.

of separation from the parent
country, such as Hawaii.

This means that if a country is
truly independent, any part of that
country separated by more than
225 miles of open water can be
considered a separate country for

Hams Around the World

Ox

Separate Country Status

The argument for separate DX
CC country sta tus lor Roturna
hinges on what appeared to be a
minor change in wording in the
new OXCC rules approved by the
ARRL Board of Directors in Janu
ary 1988. The country criteria
ru les governing island s were
slightly modified , supposedly to
make them clearer, and to avoid
the controversy surrounding the
Alaska OX Club's eHorts to have
the Pribolofs approved as a sepa
rate OXCC country . In modifying
the rule, the OX Advisory Commit
tee opened the door lor several
new countries in the Pacnc.

The modified rule 2(a) states
that an island situated more than
225 miles from the shore of the
parent group 01islands is a sepa
rate OXCC country, il the parent
group of islands is a separate OX
CC country by reason 01govern
ment. The old rule required a5QO.
mile separation lor country status,
and didn 't ertterennate between The 3D2XX Operatton
is lands that were countries by Based 00 the modified OXCC
virtue of government or by reason country criteria, Rotuma ap-
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Chod Harris VP2ML
POBox 4881
Santa Rosa CA 95402

Roturna Island-
The Next exec Country?

About 400 miles north of the
capital city 01 the Fiji ISlands lies
tiny Roturna Island , which may
well be the next addition to the
DXCC list as a separate country .
The c ircumstances that may
make Bctuma a new e xec coun
try may also lead 10 the designa
tion of other new countries in the
PacifiC.

Rotuma is situated et Ieasl 280
miles from any other island in the
Fiji group. It is actually closer 10
the Solomon Islands and Tuvalu
than 10 its parent group. (That
280-mile figure is very important .
as we will Shof'lly see .) Roturna
was first spotted by Europeans in
1791, when Captain Edward Ed
wards discovered il whi le search
ing for the mutineers from the
Bounty. (The mutineers actually
sell1ed on Pitcairn Island , almost
4,000 miles 10 the eest.) Roturna
was annexed to the British crown
colony of Fiji in 1881, and thos
became part of the country of Fiji
when Fiji became independent
in 1970,
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COAXIAL
DYNAMICS,
INC.

I VISA 1

280 Tiffany Ave.
Jamestown, New York 14701

VHF
COMMUNICATIONS

Take a PEAK with Coaxial Dynamics " NEW" Model83000A, designed
to measure both FWO/RFl power in CW
and FM systems simply and quick ly.
Then with a "FLIP" 01 a switch ,
measure " PEAK POWER" in most
AM, sse or pulse systems. Our
Model 83000A features a complete se·
rectton of plug-in-elements plus a 2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead , take a
" PEAK" , you'll like " WAIT" you see!

Contact us for your nearest autho
rized Coaxial Dynamics representa
t ive or d istributor in our world-wide
sales network.

ATV CONVERTERS • HF LINEAR AMPLIFIERS

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

CIRCLE 99 ON READER SERVICE CARD

15210 Industrial Parkway
Cleveland, Ohio 44135
216·267·2233
1-800-COAXIAL
Telex 98.Q63O

Service and Dependability... a Part of Every Product
See us at Dayton. Booths 401-402
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Radio Direction Finding

PhOto A. WA6DLO 's control 00.11 contains the aNenuator control and
read-out in the upper right comer, plus an external 5-meter, noise
meter, and LED-bar meter.

Number 32 on your FHdbeck nrc!

HOMING IN
Install attenuator control tran

sister Q1 and associated ccmcc
nents Rl , ct. and C2 on a very
small piece of perf board inside
the receiver case. Uft the B+ side
lead 01 resistors thai are in series
with MOSFET drains of the stages
to be controlled and connect to
the emitter of a1, as shown in Fig
ure 1.

Vince built his unit for use with a
Kenwood TR -7950 tr ansceiver
and found that he got best results
by breaking the supply line to the
RF preamplifier (R7), first mixer
(R15) , and first IF amplifier (R21)
stages. You'lt probably find that
controll ing the same stages on
your own receiver will work well .
You should not need to control
stages beyond the f irst IF am
plifier.

Drain resistors for RFnF stages
are usually in the range of 22 to
100 ohms . Make sure that they
supply B + to both the FET drain
and the gate-2 voltage divider, if
used. Recent sets such as the TA
793On950 and IC-25 are config
ured this way . The gate-2 divider
current does not pass through the
drain resistor on some older rigs
such as the T5-7ooA. On those
sets. the top of the gate-2 divider
resistor pa ir must also be connect
ed to the controlled voltage line.

Some receivers are d ifferent
because they have two RF pream
plifiers or a passive mixer. Experi
ment to see which stages need to
be controlled on these units. Do
not reduce the supply voltage to
local osci llator stages . If you have
trouble figuring out your receiver
schematic, get a jccal techie ham
to help you. Just give a call on a
nearby repeater, and they'll p~
ably come out of the woodwork.

Working in too avs tiny
transce ivers can be a bit
cramped. Unless you are skilled in
the necessary special techniques,

T-hunt book.1 Although it can 't get
cooked if you build it without any
matching resistors inside, trans
mitting through it could ru in your
day because it presents a very
bad match to your transmitter at
some settings. If the rig 's high
VSWR shutdown circuit is werk
ing OK, there's no proble m. But
I' d rather risk some burned up re
sistors than a burned out final am
plifier.

The Internal Solution

If you're not afraid 10 open up
your receiver and do some minor
augmentation surgery, you can
have the best attenuation
scheme. II gives full control over
sensilivity and you can transmit
safely at any time. As a bonus,
YOU'll get more attenuation range
than is possible with an external
attenuator, because there's no RF
leakage problem.

Vince Stagnaro WA60la, a
successful local hunter, designed
th is internal attenuator system,
based on earlier work by Peter
Bertini K1J ZH, Russ Andrews
K6BMG, and others. Vince's de
sign is realty " deluxe" because it
features a rotary con trol that is
cal ibrated in 10 dB steps. It's fast
and easy to use, and the cal ibrat
ed read-out will help you estimate
your retative distance to the hid
denT.

You'll need a copy of your re
ceiver schematic before you start.
Attenuation is accomplished by
reducing the supply vol tage on
the early RF stages of the receiv
er. Mods are made only on the DC
portions of the circuit, so receiver
alignment is not affected . The on
ly connections between the con
trol box and the receiver are the
VOltage control lead and ground .
When you're not hunting, discon
nect the control box , and the re
ceiver will operate at lull gain.
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plenty of uses outside of ROF
work. For ROF use, connect it in
the coax line between the antenna
and the transceiver. You can buy
nice commercial ones if you have
money to burn, or you can readily
make your own with ordinary car
bon resistors, toggle switches,
and a copper-clad board. ' Most
local hunters here in California
use these simple step allenua
tors. There are caveats here, how
ever. You have to remember to
swilch all sections off before you
transmit . If you forget, you may
burn out the resistors and pu t
yourself out of the hunt. Also , very
strong signals can go around an
external attenuator and enter di
rectly through the receiver case or
tne coax between attenuator and
receiver, pinning the S-meler.

There is another kind of easy-to
bu ild external atlenuator that uses
slid ing pieces of brass tubing. It
was described a couple of months
ago here in 73 Magazine, and
there is also a version in the

-_..~

Handling Strong Signals
In the last two columns, you 've

seen how a beam or quad makes
a simple, high performance VHF
RDF antenna, and how easily you
can put one together. But before
you're ready to go out and bring
home the trophies , you'll need to
do a little more work .

At the start of the hunt, the
hider's signal may give your re
ceiver only a fraction of a micro
volt, but when you get in close, the
receiver could get pounded with
nearly a volt of RF, even if the
hidden T is running low power.
The S-meter circuit on your VHF
FM rig doesn't have nearly that
much range. It probably reaches
full scale at 10 microvolts, giving
only about 30 dB from minimum to
maximum. That's good because
it's easy to see the meter peaks
when you swing the antenna, but
it's bad because the meter will
stay pinned when the signal is
strong .

Without some sort of low sensi
tivi ty receiving system, you may
think you're close to the hidden T
when you're actually many miles
away. You certainly won't be able
to get close enough to the hidden
T to identify it. That 's where the
anenuator comes in . This is a
device that goes between the an
tenna and the rece iver to reduce
the signal level dOwn to with in the
range that the receiver and its S
meter can handle.

Joe Moell PE KIOV
PO Box 2508
Fullerton CA 92633

External Anenuators -- ........... ......
Attenuator boxes have been Figure 1. Circuitry in dashed lines is added inside the receiver to control the supply voltage of early stages.

around for a long time and have Typical stages of modern VHF-FM receivers are shown in block form.
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Figure 2. Schematic diagram of the attenuator control unit, which goes in an extemal box on the dash.

select a value for R16 that gives
the mid-scale S-meter reading,
and install it. Next, set the exter
nal attenuator for 20 dB, turn the
rotary switch to the next position
(" 8" on the read-out), select a
value for R15 that gives the mid
scale s-meter reading, and install.
Con ti nue in the same fash ion
through the rest 01 the rotary
switch positions, ending by select
ing ASto calibrate position 1.

T h is in t e rnal attenuation
method works very well with
MOSFET or junction-FET RF am
plifier stages, used in almost all
VHF rigs now being sold. Many
older sets use bipolar trans istor
stages instead 01 FETs. Voltage
reduction doesn't give good re
sults with these rigs, but raising
the voltage on the ground side of
the transistor emitter resistors
usually works well . This technique
is described in the 'r-nunt book.

With your gain antenna, S-me
tered receiver, and anenuetcr.
you have all the necessities to go
hunting on your favorite VHF
band . However, there are a num
ber of additional cevces that can
make you more successful. In the
next few months, we'll discuss
tricks for antenna po larization
selection, antenna mounting, and
noise metering .DJ

Calibration

tute a NTE46 or ECG46 standard
replacement transistor . All resis
tors are quarter-watt parts. The
single-digit LED read-out is a com
mon-cathode type, such as Radio
Shack 276-077. Values of RB-R17
are lor WA6DLQ's TA-7950 instal
lation. II you use a dillerent receiv
er, try Vince 's values first. For the
most accurate steps, go through
the cali brat ion procedure and
determine your own values lor
A8-R17.

To accurately calibrate the in
ternal attenuation system, you'll
need a signal generator with vari
able output on the selected band
and an accurate RF atteouator for
reference, either built into the sig
nal generator or external, Hook
the signal generator through the
reference attenuator to the input
of your modified receiver . AB-A17
should not be install ed at this
point. Set the reference attenua
tor for 100 dB and power up the
rece tver and allenuator con trol
box.

With the rotary switch on your
new internal attenuator set to ze
ro, adjust the Signal generator out
put contrOl for a mid-scale reading
on the receiver a-met er. Now set
the reference attenuator for 0 dB
and turn the rotary switch to posi
t ion 10 ("0" on the read- out).
Select a veiue for A17 that gives I Moell and Curlee, TRANSMITTER
the sa me mid -sca le reading HUNTING-Radio Difflction Finding
on the recetver a-meter. and sol, Simplified. TAB Books 12701 , p. 56.

Available tram Uncl e Wayne ' s
der it in. Bookstore.

Set the external attenuator for > Cloninger, W.C. " Super Simple
10 dB, turn the rotary switch to Allenualor," 73 Magazine. January
position g ("9" on the read-out), 1989, p. 14_
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a-meter, audio a-meter. and DSB
detector that you may wish to put
inside later. Mount the box firmly
to the dash in a position that al
lows easy reading and viewing ,
but does not obstruct road vision.

If your transceiver has a multi
pin accessory connector, hooking
it to the ccntror box is a snap. Oth
erwise, drill a hole in the rig to add
a connector , or rewire a connector
you don't use now, perhaps the
extem et speake r jac k. Whi le
you're at it , plan ahead and make
provisions for wiring in other fea
tures you may want to add later,
such as the remote S-meter and
DSB detector .

All parts in Figure 2 are mount
ed in the control box. The ci rcuit of
52, R2, and R3 force the output of
U l to be either + 12 volts to give
bright LED read-out indication for
daytime hunts , or + 5 volts for dim
read-out on hunts at night. Select
R3 to give approximately + 12.2
volts at U1 output in the BRIGHT

position. Power for the control box
ca n co me from the ci gare tte
lighter socket.

Rotary switch Sl has eleven p0

sitions and four decks, SUCh as
Cent ralab PA1014 (shOrting) or
PA1015 (non-shOrting). Position 1&
gives no attenuation (full receiver
gain) with the LED read -out
blanked. Position 1 gives 10 dB
gain reduction and a " 1" indica
tion on the read-out, and so on
up to position 10, which is 100 dB
attenuation an d "0 " on th e
read-out.

Q1 is a Motorola MPSA14 Dar
lington transistor. It's a common
part , but if you can' t lind it, subsn-

avoid transceivers that use sur
face-mount components, such as
the Kenwood TM-221 1321 series
and TM-621 /721 dual-banders.
Aemember that the radio will gel
plenty of shock and vibration in
mobile hunting use, so take your
time, be neat, and tape all loose
wiring carefully to prevent shorts .

Some sets, however, seem to
be custom-designed for this kind
of modification. The ICOM 1C-22U
an d Cl egg FM -DX have one
jumper wire that connects B +
VOltage to the preamp, first mixer,
and first IF stages . Find that
Jumper and break it, connect the
oi circuit, and you're in business!

If the hunt rules require closing
in on loo t, you' ll need a field
strength meter or a battery-pow
ered, hand-held rig with internal
attenuation . You can modify a
neone-teme. but you'll need the
hand s 01 a surgeon. A good
choice for a rig to modify for th is
purpose would be one of the older
crys tal por tab le s , s uc h a s
the Kenwood TR-2200 or Drake
TR-33. They're easy to work on,
and you can find inexpensive
ones in the used market .Consider
deleting the read-out, replacing
the rotary switch and lixed resis
tors with a potentiometer , and
mounting the pot inside the rig to
make a one-piece, hand-carried
"sniffer."

The Control Box

I suggest you build or buy a nice
large box (see Pholo Al for the
attenuator control unit . There are
plenty of other 'r-nunt gadgets,
such as a noise meter, remote



Ham Doings Around the World

Numbe, 33 on you' Fe&dbKk un!

SPECIAL EVENTS

CAVE CITY KY
MAR4

Th e 13th annua l Glasgo w
Swapfest, sponsored by the Mam
moth Cave ARC, will be held at the
Convention Center from 8 AM un
til everyone goes home . Admis
sion is $3, tables are $3 each . Fo
rum s and an excellen t Ilea
market. VE exams will be given
with watk-ins welcome. If upgrad
ing, bring orig inat license and a
copy . Talk-in on 146.34/.94. Addi
tional inlormation from N4HCO,
1379 Whites Chapel Road, Glas
gowKY 42141.

HARLINGEN TX
MAR 4-5

The South Texas Amateur Re
peater Society is sponsoring its
Hamfest at the Casa de Amistad
on the above weekend. It will fea
ture FCC and SCT forums. packet
demonstration and participation,
dealer displays, air-conditioned
Ilea market, VE exams, RACESI
ARES meeting, and ARRL forum.
Talk-in on 147 .99/.39 English;
146.10/.70 Spanish . Admiss ion:
advance. $5; door, $6. Tables: ad
vance. $7; door, $10. For registra
t ion , con tact Dr. David Wool
wea ver K5RAV, 2210 S. 77
Sunshine, Harlingen TX 78550.
(512) 425-7744. For VE exams,
Fred Wasielewski, 465 Doherty
Ave., San Benito TX 78572. (512)
399..0328. Flea Market and park
ing, Bob TIChenor WD5KBZ, 1522
N, 77 Sunshine, Harlingen TX
78550. (512) 423-6407.

YORK PA
MARS

The Second An nua l Yo rk
Springiest (Ham and Computer)
will be at the Dover Firehall. Two
floors of indoor tables and free
ta ilgating . Refreshm ents and
prizes . Inside tables, $1 0. Regis
trat ion , $4 . Unlice nsed spouse
and under twelve free . VE exams.
Parking . General admission 8
AM . Talk-in on 146.371.97 and
147.931.33. For advanced infor
mat ion and reg istration, write or
call York Springfest, PO Box SO,
Sh re wsbury PA 17361-0050.
(30 1) 239-3878.

NORTHAM PTON MA
MARS

The Mt. Tom Amateur Repeater
Associati on amateur radio and

electronics flea market will be
held at the Smith Vocational
SChool. Doors will open at 9 AM,
with vendor set-up at 7 AM. Ad
mission , $2; under twelve free
with adult. Tables , $10 in ad
vance, $12 at door. VEC walk-in
exams, check for ARRL VEC for
$4.55 and two positive IDs. Talk-in
on 146.94, 223.82, and simplex
145.52. For reservat ions, contact
Bob WBIEOS, (4 13) 532-6411
days ; O f M i c ke y NICDR ,
(4 13)562-1027 evenings. Or write
MTARA Fleamarket, 6 Laurel
Ter., Westfi9/d MA 01085.

McKEESPORT PA
MARS

The Two Rivers Amateur Radio
Club is sponsoring its Ham Fest
from 8 AM to 3 PM at the Ros
traver Fire Hall near Belle Vernon.
All indoor tables, dealer area, am
ple parking, refreshments. Admis
sion is $1 at rne door . Full table,
$6: half table, $4. Talk·in is on
146.1 31.73 WA3PBOIR Repeater.
Contact Louis H. Zimmerman
N3GPJ , 911 Roland Road,
Wilkins Twp. PA 15221. (412) 351
1562 from 10AMto 10PM.

ST, LOUIS MO
MARlO

The Jefferson Barracks Ama
teur Radio Club will hold its 29th
annual amateur radio auction at
the Concordia Turners Hall. For
more information, contact Cheryl
Komor NDGXY, 10400 Meath
Drive, St. Louis MO 63123.

EGG HARBOR CITY NJ
MARll

The Shore Points Amateur Ra
dio club invites everyone to its
Springfest '89 starting at 9 AM at
the Atlantic County 4-H Center.
8000 square feet of heated indoor
selling space is available, with
outdoor tai lgating. Sellers, $5 per
space (tables limited): buyers, $3.
Ta lk-in on 146 .385/ .985 and
146.52 simplex. Write SPARC,
POBox 142,AbseconNJ0B201.

INOIANAPOLIS IN
MAR 12

The Indiana Hamlest , spon
sored by the Morgan County Re
peater Association, will be open to
the public at 8 AM at the Indiana
State Fairgrounds Pavilion. VEC
exams. Admission, $5 at door.

Eight-foot tables, $8 each . Ad
vance registration suggested (ta
bles sold out in 1988). Set-up on
the 11th from 3--9 PM. Overnight
security. Talk-in on 145.25. For
table reservations or information,
send SASE before February 24 to
Aileen Scales KC9YA, 3142 Mar·
ket Place, Bloomington IN 47403.
(812)339-4446.

TRENTON NJ
MAR12

The Delaware VaHey Radio As-
socialion will sponsor HAMCOMP
'89, their 17th annual flea market
of radio and computer equ ipment
from 8 AM to 2 PM at the National
Guard 112th Field Artillery Ar 
mory. Admission is $3 in advance,
$4 at door. Indoor selling spaces
are $10 (wall space) or$7; outdoor
spaces are $6 . Sellers must
provide thei r own tables. Doors
open at 6 AM for vendors and 8
AM for the public . Talk-in on
146.07- .67. For information and
reservations, wri te to HAMCOMP
'89, clo KB2ZY, R.D. 1, Box 259,
Sfockton NJ08559. SASEplease.

PISCATAWAY NJ
MAR 18-19

The Piscataway ARC will oper
ate their annual special event sta
tion from OOOOZ to 2400Z each
day to Commemorate the W'NII
operations of the Voice of America
Relay station WRCA, which was
located in the Bound Brook sec
tion of Piscataway. Members will
operate under their own callsign
plus N OA. Suggested frequen
cies: CW-novice portions of the
bands; phone, the lower third 01
the general port ion 01 the bands
on 75, 40, 20, and 15 meters and
the novice portion of the 10 meter
band. For certificate, send 110 or
9x12 SASE lor unfolded certifi
cate , with your aSL to the K02K
ca/lbook address.

FT. WALTON BEACH FL
MAR 18-19

The Playground Amateur Radio
Club will hold the 19th Annual
North Florida HAM/SWAPFEST
at the Shrine Fairgrounds. Doors
open at 8 AM both days. Flea mar
ket , commercial exhibits, ARRL,
MARS, and aCWA meetings.
Banquet Saturday night . Free
parking. RV parking $10 with
hookups . Talk-in on 146.79/.52.
Admission , $3 advance, $4 at
door. Tables, $10 for one day, $15
for both days. For more informa
tion, write PARC, PO Box 873, Ft.
Walton Beach FL 32548.

WEST HARTFORO CT
MAR 19

The Insurance City Repeater
Club will hold its annual Computer
and Amateur Radio Flea Market at
the American SChool for the Deaf.
Doors open from 9 AM to 2 PM.
Admission is $2. Tables are $1 0
each . Talk-in on 146.28f.88. Con
tact Chuck Motes K1DFS, 22
Woodside Lane, Plainville CT
06062. Please register early. Ta
bles usually sold out in advance.

MAUMEEOH
MAR19

The 34th HamfesUComputer
Fair sponsored by the Toledo Mo
bile Radio Associat ion will be in
doors at the Lucas County Beers
alion Center. Dea ler setup 5-9
PM Saturday and 5-8 AM Sun
day. Tables, $10 regular or $15
prime. All tables $15 after March
12. Tickets, $3.50 in advance, or
$4 at gate. Free parking . Talk-in
on 147.87/.27. Contact Ron uor
ris WS8ZIM, 28141 Glenwood
Rd. , Perrysburg OH 43S51 .

ELIZABETH KY
MAR2S

The Lincoln Trail Amateur ge
d io Club's Hamfest Committee
will hok:Ithe Kentucky State ARRL
Convention at the Pritchard Com
munity Genter. Activities include
AAAL VEC exams, walk-in only,
and numerous forums . Dealers
and flea market vendors. Admis
sion, $4 advance, $5 at door. Ven
dor spaces are $5 each, inc luding
one table and one chair. Talk-in on
145 .52 and 146.381.98. For ad
vanced tickets and set-up reser
vations and information on ex
am s, c on tac t Chuck Stra in
AA4ZD, PO Box 342, Vine Grove
KY 40175. (502) 351.1715. SASE,
please.

KANSAS CITY MO
MAR 31- APR 2

The PHD ARA wi ll spon sor
the 1989 Midwest ARRL Conven·
t ion at the Kansas City Con
vention Center. The Convention
features a complete program 01
lorums and workshops , OX ,
OCWA, packet , computers, ATV,
ARRL , FCC, and many more . 800
commercial booths and swap
tables available. Large indoor
flea market , tables $10 . Pre
regist ration by March 20, $5; $7
at door. Exams (no wa lk-ins).
Write PHD ARA, PO Box 11, Ub
erty MO 64068. (8 16) 781-7313.
Enclose SASE for confirmation or
information.

,
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CIRCLE 23 ON AUOfA SEAl/ICE C"M1

THEAMATEUR'SPROFESSIONAL
Larsen KUlroo· and KDldtJ(j((e· antennas

prtNide amaleulS the ""'"advantages O1jl1)'ed by
CXJlTIrefciaIIWO~ radio users. Both axnbine
lop pet1omlar<:e ,,;th the long cange depe!ldabili~

lOO wanl
see

lOOr
deal"
lor the
com-
plele
tine of
lilrsen
antennas
and pet-and
1enlpo
rary mounts. You can buy with confideoce,
Ilecause they\e alillad<ed IN lilrsen's No
Nonsense warranty for aluff six months.

Foraprofessional approach toamateur radio,
tune in to Larsen.

rsen Antennas
The Amateur's Professional"

sa-)QUI' l"aYonl~ amateur dealer or wnte n a tree amateur catalog,

IN USA: larsen Electronics. Inc., 1'1611 N,E. 50th Avenue, P.O. Box 1799, Yancouver,washington 98668 (206) 573-2722.
IN CANADA Canadian Larsen Electronics, ltd., 149 VoIest 6th Avenue, vaneou...er. B.C. V5Y 1K3 (604) 872-8517,

"You'remilesahead
withLarsen II--...Coo1munk:afioosCoosuitant

• l<!Jodsoo>eand~ _ CDlorodo

When thedirectors ofthe COOrs International Bicycle Classic needed
a sophisticated mobile communicationssystem, theyturned to commu
nicationsconsultant Rick Woodsome.As acommunicationsspecialist,
Woodsome knows what it takes to make acommunication system work.

That's why he turned to Larsen Antennas.
"You don't pull off the largest sports event in theWestern Hemisphere

without ROOd communication.Andyou don't have good communication
without theright equipment.

"Larsen antennaswere instrumental in making last summer's
COOrs Classic anoverwhelmingsuccess. They werekey to our entire
communication network.

"Without Larsen. it would have been uphill all theway."
Rick "bodsome
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PROPAGATION
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field , and above 20 the field is
stormy.

On days of the week when my
predictions indicate that the field
will be unsettled to active, I use
the letter " F" or " P" and some
times both , to indicate the trend of
conditions. On a " P" day, com
munications may be impossible
on OX paths. On an " F" day, they
may be difficult, fair on some and
peer on others. On a " G" day, the
field will be quiet and communica
tions should be good for OX.

This Month

In March, be particularly atten
tive to conditions on the 1st and
2nd, the 8th and 9th, the 14th and
15th, and the 26th to the 31 st. At
these times, or on the days sur
rounding them, you are likely to
expe rience active to storm-revet
magnetic field interference, and
hence peer OX.

By the way, for those of you who
live in Hawaii, or in the ncrmwest
ern part of North America, Green
land , the Arctic regions, or north
east Asia, there will be a partial
eclipse of the sun on March 7.DI
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pends upon the degree of icniza
tlon along the path you hope to
send and receive signals. The
MUF increases with daylight and
decreases with darkness because
ionization occurs little, if at all,
during the night in the layers we're
most interested in. Our tables of
country , t ime, and band , are
based upon MUF condit ions .

Other hours will show lower fre
quency openings, and then grad·
ually higher frequency openings
along a path to another country,
as the ionosphere becomes more
active and the active level
changes height.

Daily Forecast

The daily chart is based on like
ly occurrences of solar and earth
magnetic disturbances. When a
disturbance occurs, the earth's
magnetic field becomes act ive
and sometimes stormy. The " A"
index , which is an overall plane
tary index of magnetic act ivity, ris
es and falls from values close to
zero, up to values in the 3Os. Zero
is a " quiet" field , 10 is an unset
tled field, 15 to 20 is an active

by Jim Gray WI XU

MUFChart

INWV announces solar events
like nares. so you should be on the
lookout for such announcements
and plan accordingly. The MUF
(maximum usable frequency) de-

persist sometimes for weeks, it is
likely that a present condition will
return in another 27 to 28 days.
Groups of sunspots can exist for a
long time, dissipating slowly, with
new spot groups forming. The so
lar plasma is ch u rning a nd
swirling with energy, and beams
of subatomic particles spew out
into space and hit the Earth. The
basic ionization occurs as a resutt
of ultraviolet radiation causing the
atoms of air to dissociate into elec
trons and ions . The ions are not
randomly spread about. but , be
cause of the earth's magnetic
field, they become concentrated
near the poles.

Radio signals refract from the
ionized layers and patches in the
upper levels of our atmosphere.

In any area on Earth, band con
ditions will be affected by the con
ditions of the ionosphere, which in
turn are affected by the condition
of the sun. The time of year, the
time of the month, and the time of
day also affect band conditions.

When the sun becomes too ac
tive, as in a flare, the ionosphere
can become over-excited , and ra
dio signals are absorbed instead
of refracted or reflected. We've all
heard the bands die when a solar
flare occurs. However, the ions
tend to recombine, rather than
stay separated, so new atoms are
formed and the process repeats
itself. Thus , a major solar event
may last for a day or two, with
conditions on earth slowly recov
ering to normal activity.

MARCH
sO' "0' '"' wm '"" '" 5"

1 2 3 4
P P P·F P·F

5 6 7 8 9 10 11
F F-G G F F-P P P-F

12 13 14 15 16 17 18
F-G G F-P P P P-F F

19 20 21 22 23 24 25
F-G G G G-F F G G

26 27 28 29 30 31
G-F F P P P P

How Not to Succeed

I continue to marvel at the num
ber of hams I hear call ing " CO
OX" when there is not one chance
in a thousand that a OX station will
hear them at that particular time or
under those conditions. Here's a
synopsis of the use of these
charts. First. let's try to under
stand what happens with the sun
and how it affects Earth.

J im Gray WfXU
POBox 1079
PaysonAZ85541

Pay Attent ion to Old Sol

The sun rotates on its axis a full
revolution every 27 to 28 days,
and because some solar events

Band conditions in March are
usually the best of the year for DX.
On top of that, the solar flux will be
hitting the highest levels in per
haps 10 years! These should
make band conditions superb, but
we have to take into account the
problems associated with the
earth's magnetic field .

The greater the solar activity,
the greater the possibility 01
flares, proton events, disappear
ing filaments, etc. The number of
sunspots will be greater than they
have been for years. When that
happens, the sun becomes less
and less predictable. Solar (and
earth) storms appear unexpected
ly . The best we can do under
these conditions is to carefully
monitor WWV (10 and 15 MHz
AM) at 18 minutes past each hour
to get the latest information on
happenings for the day, and a re
sume of the past 24 hours, and
forecast for likely conditions duro
ing the next 24 hours. This is valu
able information.
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World's Most Powerful CB
and Amateur Mobile Antenna*

Lockheed Corp. Test Shows
wason '000 CB Antenna Has

58% More Gain Than The
K40 Antenna (on channel 40).

In ICSIS condacred 11:0' l.ockheed Corporalion, one of
lhe ~...-ld·s largest Aerospace Companies, at their R~
Catl)'On LaboralOry and Antenna Test Range. the Wil
son IlXXl was found ro have 511$ ITlOfe flOW'i' r gain lhan
lhe K40 E:lectrooics Company. K40 CB Antenl\ll . This
~ that the WiI<;OQ IlXXl gives)Ull 58 '1 ITlOfe gain
on boIh transmit and reoe iYe. N........ )UlI can instanl.ly in
crea.~ )UlIr opeming ra~ by Uloilll'l a Wihon KnJ.

439.95 359.95
399.95 239.95

429.95 249.95

SAVE
ON JUN'S

OVERSTOCK
SALE

800-882-1343

t IIICOM!

IC-735 List Jun's
DUAL BAND2m--44OMHz
IC3200A. $649.95 479.95
220 MHz
IG-3AT 349.95 269.95
IC·38A 25w FM Xcur 469.95 349.95
IC-03AT 269.95
440-MHz
IC-4AT 349 .95 259.95

KENWOOD
List Jun 's

RZ· ' WIDEBAND ACVR 599.95 cens
HF Equipment
T5-940SlAT Gen.Cvg. Xcvr 2499.95 cens
TS-44OISATGen. Cvg. Xcvr 1449.95 CaliS
r $-l 40S Compact Gen. DIg.

"'" 949.95 """VHFIUHF
r 5-79OA2m-7Ocm 12GHz 1999.95 "".TS-711 A All Mode Base 25w 1059.95 """TR-751A AI Mode Mobile 25w 69995 Cans
Tl.f.221A2m 45w 459.95 ceus
TJ.I.255OA FM Mobile 45w 5 19.95 CallS
Tlol-2S7OA FM Mobile lOw 62395 CallS
TH-215A2m HT Has !tAli 39995 CallS
TH25AT 5w Pocket HT NEW 369.95 CaliS
TM·121 A 2m17Ocm FM Mobile T2995 CaliS
TM-421 A Compact FM 35w 469 .95 Cali S
TH-45AT 5w Pockel HTNEW

220MHz 389.95 CaUS
TM·353OA FM 220MHz25w 51995 cas
TU·321A Compacl25w Mobile 469 95 ceu
Tli-315AFull Featured 2.5w HT 419.95 CaliS

"'""'FT-Jl1 AM
OUALBAND
FT·727R2m/7OCm HT
FT·109RH-HT

CIRCLE 2 12 0 1\1 READER SERVICE C.... RD
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DUAL ON THE HWY.
When it comes to power; pr ice

and performance. nothioqccn catch
Alinco'sDR SlOTmobileduol bcrcer,

Forty-five watts on VHFa nd
th irty-five watts on UHF put more

powe,
under

YOU'
dash.
And
there's

nobody e lse on the rood who con
match our two-yeor limited
warranty.

The DR 5lOT gives you
cross I:xmdlful l dup le x,
37 standard suba udible
tones, enoodeldeoode
and on internol
d uplexer.ltalso has
CAP and MARS
modification
ccpcbility"

Not to mention a ll the featu res
needed for a complete home system.

And,osan extra oddeddimen
sicn, it can be modified to

operate as a poetoble
repeater.

lake on Alinco
DR 510Tou t for a

"test drive': You'll
see why it leaves

everything else
in the dust.

CIACU ., OflIIl£AOER SERVICE CARl)



Yaesu's miniHTs.
The smallest, smartest,

to est radios.Anywhere.

Whether you're a Novice orExtra
class operator, you're sure to appreci
ate the high power, durability and size
ofYaesu's IT-23RSeries mini-Hl's.

1b begin with, you'll find a model
that's right on your wavelength. The
2-meter IT-23R.The220-MHz IT-33R.
Or the 440-MHz IT-73R.

Whichever youchoose.you bene
fi t from incredibly small packaging
(Thke a lookat the actual size photo.)
Alurninurn-alloycasesthatprove them
selves reliable in a one-meter drop
test onto solidconcrete.And moisture
resistant seals that really help keep
the rain out.

But perhaps best of all, each
radioblends sophisticated, micro
processor-controlled performance
with surprisingly simple opera
tion, In fact, it takes only minutes
to master all these features:

Thn memoriesthatstore Ire
quency offset and PL tone. Mem
ory scanat 2 frequenciesper
second. Tx offset storage. Priority
channel scan.Channel selection via
tuning knob or up/down buttons. PL
tone board (optional). PLdisplaylnde
pendent PLmemory perchannel. PL
encode anddecode.LCD poweroutput
and"S'tneter display. Battery-saver
circuit. Push-button squelch override,
Eight-keycontrol pad. Keypad lock.
High/low power switch.

The IT-23Rcomes with a 12-volt,
2.5-watt battery pack.The IT-73R with
a n -voll, 2-walt pack.And the IT-33R
with a powerful lz-volt, 5-watt pack.

You can choose the mi niature 1holt,
2-watt pack shown in the photo
belowAnd all battery packs are inter
changeable, too.

And consider these options: Dry
cell battery case for 6 AM-size cells.
Dry cell battery case for 6AA-size
cells. DCcar adapter/charger. Pro
grammable CTCSS (PLtone)encoder/
decoder. DTMF keypad encoder,
Mobile hanger bracket. External
speaker/microphone. And more.

Check out the FT-23R Series
at your Yaesu dealer today Because
although we can tell you about
their incredible performance, tough

ness and small size,
seeing is really

believing.

Prices and speciGcalions subject tochange Yiithoot ooliOP_ PL is a~5ten'd tradtmarl of lolotorola, Ill('. fT-33R shown aith optional rSB-9 baun)' I*'k
CIRCLE 16 5 Oft RE"DER SERVICE CARD
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TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF all
mode trl-band transceiver is designed
for the VHF/UHF and satellite "power
usee The new TS-790A Is an all-mode
144/450/1200 MHz transceiver with
many special enhancements such as
Doppler shift compensation. Other fea
tures Include dual receive, automatic
mode selection, automatic repeater off
set selection for FM repeater use, YFO
or quick step channel tuning ,direct key
board frequency entry, 59 memory chan
nels (10 channels tor separate receive
and transmit frequencY storage), mul
tiple 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 mcdute.j

- High stability VFO. The dual digital VFOs
feature rock-stable TCXO (temperature com
pensated crystal OSCIllator) circuitry, with
frequency stability of +3 ppm.
- Operates on 13.8 VDC. Perfect for
mountain-lop DXpeditions!

- The mode switches confirm USB, LSB,
CW, or FM selection with MOnle Code.
- Dual Watch allows reception at two
banda at the same time.
- Automatic mode and autometlc
repeaterofbet selection .
- Direct keyboard frequency entry.
- Sg multi-function memory channels.
Store frequency,mode. tone informat ion ,
offset. and quick step juncnon.Ten memory
cnanrers for "odd split:

• CTCSS encoder built-In. Optional TSU-5
enables sub-tone decode.
• Memory scroll function. This feature
allows you to check memory contents
without changing the VFO frequency.

•

- Multiple scanning functions. Memory
channel lock-out is also provided.
- ALT-Automatlc Lock Tuning-on 1200
MHz eliminates drift!
·500 Hz CW filter built-ln.
- Packet radio terminal.
-Interterence reduction controls : 10 dB
RF attenuator on 2m, noise blanker. IF shift,
selectable AGe.all mode squelch.
- Other useful controls : RF power output
control. speech processor. dual muting.
frequency lock switch. All

- Voice synthesizer option.
- Computer control option.
Optional Accessories :
_ PS-31 Power supply e SP-31 EXlet' na1 speaker

e UT-l0 1200 MHz module _VS-2 VOiCe svntreseer
unit . TSU-S Programmable cress decod er
e IF·232C Ccmpctenntertace e MC-80A/MC-801

MC-aS Desk mrcs e HS-S/HS-e Headphones
• MC-43S Harld mic . PG-2S Extra DC cable

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dornmquez St.. Long Beach.CA 90810
P.O. Box 22745. l ong Beach . CA 90801-5745
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