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THE ONLY 1.2GHz
Z

EM... ANYWHERE
• IC-1271A Base Station
• IC-12AT Handheld
• NEWI IC-1200 Mobile
• IC-RP 1210 Repeater

Explore 1.2GHz with ICOM. Only
ICOM offers the most complete line of
ham gear for 1.2GHz... the IC- 1271A full
featured base station transceiver. the
IC-12AT handheld, the new 1(-1200
mobile and the IC-RPI210 repeater.
So. get away from the crowd and be a
pioneer on 1.2GHz.

The 1e-1271A 1240-I300MHz base
station transceiver features 10 watts of
RF out put power, 32 memories, scan
ning and multi-mode operation includ
ing ATV (amateur TVI.

A variety of options are available
for the IC- 1271A including the IC-EX310
voice synt hesizer, UT-1 55 crcss en-

ClRa.E 35" O!'I READER HAl/ICE CARD

coder/decoder. IC-PS25
internal AC power su p
ply, AG-1200 preampli
fier and t he lV-I200 TV

interlace
unit.

TV· 1200

The 1e-12AT handheld covers
from 1260-1299.990MHz, has ten mem
ory channels, memory scan, program
scan and programmable offset. It also
featu res an LCD readout. RIT and
VXO, 32 built-In tones and a DTMF pad.

The new IC-1200 1.2GHz mobile
transceiver has 21 memory channels,
scanning, an HM- 14 up/ down scann ing
mlc. RIT, large LCD readout and 10
watts power output. Accessories In
clude the PS-45 slim- line external
power supply.

The IC-RP1210 completes your
1.2GHz system. It featu res a field
programmable 1198 channel. DIP
switch), high stability PLL, repeater
access to
CTCSS.
three
digit
DTMF
decoder
for contro l
of special
functions,
10 watts,
select 
able hang
time and
ID'er.

ICOM America, Inc., Z380-116th Avenue NE, Bellevue, WA 98004 Customer Service HatHne ( 454-7819
3150 Premrer Drive, Suite 126, Irving, TX 75063 /1777 Phoemx Parkway, Suite 201 , Atlanta. Q349

ICOM CANADA, A Division oIlCOM America, Inc., 3Jn -lIS Road, Unit 9, Richmond. B.C. V6X 214 Can~

All _.., ......' ....Iloo. _ ~,n'IIIt. Ind lublild 10 chInge ...,1l'lQuI noCIoI or~00Il. AM ICOM .-d00l19'n;.,,1Iy~ FCC regullllOI'It Ii-.ng 19I"OUI '" - .. 1.2GHZ387
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MULTI-MODE INTERCONNECT

(

Private Patch V is a totally new concept in automatic
phone patches. A built-in keyboard and menu driven
display allow you to customize all modes, featu res,
and functions specif ically to your application.

You may never need another patch again.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater contro ller next year!

CONNECT SYSTEMS INC.
23731 Madison 51. Torrance. CA 90505

Phone: (213)373-6803

COMPARE THESE FEATURES ...
• 90 phone number autodialer

• Last number redi al

• Regenerated tone/pu lse dialing

• Toll restrict: t st and 2nd digit restr ict , prefix lockout
and digit counting

• '·5 digit connectldisconnect code

• 2-5 digi t secret totI override code

• User programmable CW ID

• Remote hook flash
• Auto disconnect on dialtonelbusy slqnals

• Telephone remote base

• Remote controlled relay (relay optional)

• Lightning pro tected

Call or write today for your FREE brochure.
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Private Patch j[

• ~.5 CONNECT S YSTEMS IIli C

1. SIMPLEX SAMPLING PATCH
Private Patch V achieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noi se squelch f ilter. Compare our five pole filter to the
competition's two pole filter. Advanced software algori th ms
perform noise correlation tests which result in greater useable
range than the competi tion. Nine selectable VOX enhancement
ratios allow you to vary performance from straight samp ling to
highly VOX enhanced. (sampling rate decreased whi le the land
party is speaking). The mobile is in full cont rol and can break
in at any ti me.

SELECT AN OPERATING MODE
USING THE BUlL T·IN KEYBOARD . . .

2. SIMPLEX VOX PATCH
vox mode offers superb si mplex operation wi th any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desi red
I OU can connect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONN ECTIONS ARE REQUIRED.
Cont rol is maintained automatica lly wi th bu ilt-i n dial tone
detection, busy signal detection and fully programmable activity
and time out timers. An optional electronic voice delay board
eliminates f irst word clipping with slow switch ing rad ios.

FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!

3. DUPLEX PATCH
Select duplex mode when connect ing 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 cont rol at all ti mes.

4. REPEATER CONTROLLER
Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater wi th duplex autopatch.
Features such as repeater on/off code, hanqttme, activity timer
time, CW 10 interval etc. are full y user programmabl e. Private
Patch V is the right choice for your club system.
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"You'remilesahead
withLarsen II RlckI>OO1soole, QxnmuniaItionsCoosu1tonl

• IMXXtsomeandAssociates, Boulder; COlorado

When the directors of the COOrs International BicycleClassic needed
a sophisticated mobilecommunicationssystem. they turned to commu
nicationsconsultant Rick Woodsome. Asacommumcationsspecialist,
Woodsomeknowswhat it takes to make a communication system work.

That'swhy he turned to larsen Antennas.
''You don't pull off the largest sports event in theWestern Hemisphere

without good communication. And you don't have good communication
without the right equipment.

"larsenantennas were instrumental in making last summer's
COOrs Classic an overwhelming success. Theywere key to our entire
communication network.

"Without larsen , itwould have been uphill all the way."
Rick "bOdsome

Isen Antennas

THEAMATEUR'S PROFESSIONAL
larsen KOlrod" and KOlduck ie ~ antennas

provide amateurs the same advafItages enjUy'ed bY.
ccmece two waj radio users. Both combine
top pefornerce with the IClOg range dependability
youwant.

see
yoor
dealer
tor the
com-
plete
line of
Larsen
antennas
and 1"'
manent
and
tempo
rary mounts. You can buy with conf ideoce,
because they're all backed by Larsen's No
Nonsense Warranty for afuU six months.

For aprolessiooal approach 10 amateur radio,
tune in to larsen.

IN USA: Larsen Electronics, irc.. 11611 NE. 50th Avenue, PO. Box 1799, Vancouver, washington 98668 (206) 573-2722. Toll Free order line: 1·8Q0.42&1656.
InWashington State: 1-800-562-1747. Telex: 15-2813 lARSENElC VANC. Fax: (206) 574-5703.
IN CANADA:Canadian larsen Electronics, ltd., 149 'Nest 6th Avenue, Vancouver, B.C. V5Y 1K3 (604) 872.a517. Toll Free: 1-800-663-6734.
Fax: (604) 872-8655.
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For a fn extra dollars, me MfJ.
MFJ·96ZC 96le lets you use your barefoot rig

'19985now arid have the capacity to add a
1500 watt PEP linear amplifer later.

Two continuously variable 6 KV capacitors give
you precise contrOl for getting your SWR down to a
minimum. And lois of inductlnce gives you the
widest matching range possible.

You can read both pelk and average power with
the lighted 2·coIor Cross·Needle SWRlWatlmeter. A
new directional coupler gives you more accurate
readings over a wider frequency range.

Has 6·position cenllnic: antenna switch and a
teflon wound two-core balun with ceramic teedtnru
insulators for balanced lines. 103/ax4'1u14 718 in.

MFJ's Random Wire TUNER
MFJ-16010

"39··
You Cln oper.tl

iI hindi Inywhere
with any transceiver
when you ret the
MFJ-16010 tum any
random wire into a transmitting antenna. Great for
acenmeet, meter. camping operalion. Tooes 1.8-30
MHz. Handles 200 watts. Ultra compact 2x3ll:4 in.

MFJ artificial RF ground
1798 5 MFJ·931

You can
Crt.t, an
IrtilIdII RF
ground and
eliminate
RF "bites",
feedback, TVI and RFI when you let the MFJ-931
resonate a random length 01wire and tum it into a
tuned cocuepcee. The MFJ.931 also lets you
electrically place I t" IWly IlF ground directly II
ylMlr rig .. no matter how tar away it is .. by luning
out the reactance 01 your ground connection wire.

,

FOil YOUIl HEAREST DEALER OR TO OIlDER

800·647·1800
caJI601 ·323·5869 in Miss. and outside
continental USA. Telex 53·4590 MFJ STKV.
In CANAOA Clil TEXPRO 416·332·5944.

MFJ·945C

"79··

-~ :::&.---.. . -.... ... "'" ..

MFJ
MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762

Tilt -MFrom ls MUs IlStest Sellng
MfJ-9-41D 300 W PEP .ntennt lunni Why?
'9985 BeCiuse nlias mort ~llurts Ihln

tuners cosling much more Ind n
mtfches everything c:ontin\lOllsly from 1.8·30 MHz.

lt mllches dipoles, vees. vetcais. mobile whips,
random wires, balanced and coax lines.

SWRIW.tlme1er reads forwardlrel1ected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tooer. random wireJ
balanced line or tuner bypass. Efficient airwound
inductor gives lower losses and more watts out.
Has -4 :1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ's Mobile TUNER

Don't leave home Without this mobile tuner! Have
an lIlinterrupted trip as the MFJ·945C utends youl
Intennt IIIndwiltth and eliminates the need to stop,
go outside and readjust your mobile whip.

You can operate .nywllert In I band and lIet low
SWR. You'll get maximum power out of your solid
state or tube ng and if" run cooler and last longer.

Sman 8x2x6 inches uses little room. SWRI
Wittmeter Ind convenient p1IClment 01 controls
make Wning flit I nd IllY whilt In motiOn. 300
watts PEP output, efficient airwouod inductor, 1000
volt capacitors. Mobi le mount, MFJ·20, $3.00.

2 KW COAX OFJ.1701.. . •

SWITCHES "19·· fa
MFJ·1702. $19.95. 2·politionl.

60 dB isolation at 450 MHz.
l ess than .2 dB loss. '2985 MfJ-17Dl
SWR teew 1:1.2.

MFJ·1701, $29.95.
6-posllion• . Unused
positions grounded.
For desk or wall mount.

ORDER AHY PRODUCT FROM MFJ AHO TRY IT •• NO
OBUGAnoN. 1F HOT unSREO IlETURN wrntlN 30
DAYS FOR A MO-HASSLE REAJHO (Ie.. lhippi"ll).
• Ooe year unconditiofIJl guarantee . Add $5.00
each shipping/handling . calt or write for tree catalog,
over 100 products.

Invest in the world's finest 3 KW roller inductor tuner with
dummy load. new peak reading Meter and more ...
11lrt MFJ·989C is a compact 3 KW ' and a 6·position antenna switch

roller inductor tuner wIth a new peak _ _ .- _ itt! extra heavy switch contacts.
reading Cross-Needle SWRIWattmeter. --;.;-' ... You get a 50 ohm 300 watt dumm
The roller Inductor leis you gel your I ~ load for tuning your exciter, a tilt
SWR down to absolute mmlmlJ'n. ' . stand for easy viewing and a 3-digit

Wrth I"," continvously variable .. turns counter plus a spll1l'ler koob lor
components .. two massive 6J<V xact inductance control.
Capacitors and a high inductance roller Us compact 103/4x4'1zx15 inch
inductor .• you gel precise contrOl over cabinet sl ides right into your station.
SWR .nd the widest matching range The MFJ·989C is not lor evel)'Olle.
possible from 1.8-30 MHz. However, II you do make the

Vou get a new lighted peak and investment, you'll gel the finest 3 KW
av.,. reading Cross-Needle tuner money can buy .. ooe that will
SWRI'Nattmeter with a new more give you a lifetime 01use, one IIIaI
accurate directional Cot/pier. MF L989C $34 9 85 takes the tear out 01high power

You get a giant two core balun or operation and one.that lets you get
wound with teflon wire lor balanced your SWR down to ailsolute minimum

MFJ's Best VERSA TUNER II

rte ~MFJ·9 -49C gives you more
MFJ·949C precise matches than any tuner that

'13985 uses two tapped inducters. Why?
Because you get two continuously

vartabIe capacitors that give you infinitely more
positions than the 'mII" m.mber on switChed COils.

This gives you tile precise control you need to get
your SWR down 10 a minimum. Alter all isn't that
why you need a tuner.

You also get a dual range lighted c ess-Needle
SWRIWattmeter, 6·poSition antenna switch, 50 olwn
300 wart dummy load, balun lor balanced lines aoKl
continuoos 1.8·3{) MHz coverage •. all in a compact
10)(3ll:7 inch cabinet tnat uts right into your station.

With MFJ's bell 300 watt tuner you get an MFJ
tuner that has earned a reptltation for being able to
match juSt about anything _. on met is highly
perfected and has years 01proVin renecmv.
MFJ's smallest VERSA TUNER

MFJ-9018

"59··
'" Mf~

9018 II our
smllesl - 512_6
InCIltI - .nd most 1f'I0l1I11ii) zoa Witt PEP Yem
luner .. when both your space Ind your budget is
limi ted. Matclles dipoles, vees. random wires,
verticals, mobile whips, beams, balanced and coax
lines continuously 1.8·30 MHz. ascenent lor
matching SOlid state rigs to linears. Elticienl
airwound inductor. 4:1 balun for balanced lines.

144/220 MHz VHI'.J S

"49':· !j=.~
MFJ·921 I"?n ~~-

"l:!!:~F "oW :.0 .Q .~o
lunl" cover both 2 Meters .nd lhe nlw Novlct
220 MHz binds. They handle 300 watts PEP and
match a .....ide rMJge of impedances for coax led
antennas. MFJ·921 has SWRlWattmeter.

MFJ .•. makIng quality affordable CIIlCLE 2. ON RUDER SERVICECARe



Number 1 on your Feedb./lek card

Welcome, Newcomers!

•

REPEATERS
Do you recall the Radio Shack waude

talk ies w ith which you could ta lk to someone
u p to a quarter 01 a mile away? Maybe this

th rill led some of you to become involved in
ce, where it was possible to ta lk w ith some
one from you ca r reliably at a much greater
d islance-even 15- 20 miles! It never l ails

10 intrigue a non-ham friend of mine, however,
w hen , usi ng a hand-held rad io no larger than

one 0 1 the walkie talkies mentioned acove .
and pulling out as little power. I communicate

w ith someone halfway across New Eng/and
and w ith superb signal quality. And it's all due

to an invention t hat moved onto the ham
scene twenty or so years ago-the repeater.

A repeater 's basic funct ion is to receive a

signal and rebroadcast it si multaneously. It is

most u sefu l lor line-ol-sight signals-those
that travel in a straight line . These s ignals are
usually FM fo r repeater use. The range 01

d irect com m u nications u sing line-ol-sig ht
si gn a ls , h o weve r, is lim it e d due to the
Earth' s cu rvatu re and large ob struc tions,

such as mounta ins . A repeater, espec iall y

when p laced in an area that gives it a great
range, such as on lOP of a mountain, can
increase a line-of-sight signal's range by two

or three times.

GLOSSARY

Imagine now linking two or more repeaters

together. The range is then l imited only by
the number of repeater linkages. , oft en use a

network 01 14 repeate rs located throughout
New England , th e 220 MHz repeate r net
work, that al lows repeater users to talk with

hams from New York City to Montreal
over 400 miles apart! Networks like th ese

are sprouting up all over the US, and gain
ing popularity in many other parts of the

world .
Repeaters are quickly showing that the

sky ' s the li mit n ow w ith l ine.of-s ight FM

commu nications!

de NS1 B&I

Autopatch - A device that weds a repeater system to the telephone system. This allows ham communications at the repeater to enter the telephone
system.
Breaker - A ham who interrupts a conversat ion on the repealer, ohen to ask the current user's permission 10 make a brief call .

Channel Pair · The input and oolputfrequency pair 01 a given repealer .
Closed Repeater - A repeater not open to general access.
Control Operator - The ham designated to police the repeater. He or she can activate or deactivate any 01 the functions, and even shut down the
repeater. They cootrot it either locally, or more commonly, remotely.

Courtesy 'rcne . That tone that sounds after a user ends a transmission and releases the Push-To-Talk button. This helps ether users know when a
user has finished transrnunnq.

Crossband · Communications on another amateur band though a hnk interfaced with the repeater.
aesenee - Corruption of receiver sensitiVity due to swamping the repeater receiver with overly strong signals.
Dupleller · A device usually made up of one or more pairs of large metal resonant cavities. II is fed with three transmission lines: one each from the
repealer receiver and transmitter, and one from the antenna. It serves to separate the incoming and ootgoing signals thai flow simultaneously through
the antenna system , preventing receiver desense.

Full Quieting . A received signal thaI is so strong thaI it enlirely masks the ambient noise on ilS frequency.
Half-Duplell · This describes communication that takes place on two frequencies, with one as only the receive state, and the other as only the transmit
state, at alternate limes. Repeater operations are half-duplell. Telephone communicat ions are full-duplell : they allow senunaneoos transmit (talk) and
receive (lislen) stales ,
Handheld - Also known as handy-talkie, or HT. A transceiver small enough to be held in, and operaled with , one hand.
Input - The repealer receiver frequency. This is the frequency a repealer user transmits on .
Intermocl (l MD) - The resun of the milling 01 one or more undesired signals with a desired signal in the lirst RF amplification stages (r-ent end) of a
receiver.
Key-up - CaUSing a repealer 10 transmit by transmitting on ne input (receive) frequency.
Kerchunk • To key up a repealer without modulating the input signal (such as by speaking into the rig) . "xerchenkers" are those who, usually
unnecessarily, key up a repeater many limes.
o tteet . There are two common meanings for this word here. The first refers to the spacing between the input and output trecoeoces on a repealer or
other transceiver. The spacing and the onset is standardized for most bands.

The second refers 10 the control on a rig that sets the input and/or output frequency to a point between the standard frequency steps of that band. For
example. 2 meter synthesized FM rigs step lhrough frequencies in 10 kHz steps, and most repealer channel pairs are located on these increments. Five
kHz is a common offset adlustmenl on these rigs.
Out put - The frequency on which the repeater transmits. This is the receive frequency for a transceiver of a person using the repeater.
Picket·fenc ing · Rapid lIuller on a mobile signal resulting from multipath fading. This ohens occurs in urban areas where signals collide off buildings.
Polarization - An electromagnetic wave has lwo planes of energy-the electric field plane (E-plane) and the magnetic field plane (H-lield). These
planes are perpendicular to each other. Polarization refers to the orientation of the E-fl9ld; eIther parallel to the Earth's surface (horizontally polariZed)
or perpendicular to lhe Earth's surtace (vertically polarized).

Repealer antennas are usually vertically polarized, because the antenna systems of most transceivers that use repeaters-such as whips mounted
on car roots or hand-hetd radio antennas-have the same polarization .
Reverse Autopatch · This is a device that , like an autopetch. weds a repeater system to a telephone system. Ttus allows a telephone user to initiate
radio communications through the repeater.
Simplell ' Communications via only one frequency.
Split snes . gerers to a repeater system that has separate transmitter and receiver sites, and are connected either by radio or by telephone lines. These
systems don't require a dupleller since the transmit and receiver posts use dilferenl antenna systems, and are suffiCiently far apart to prevent repeater
receiver oesense.
Squelch Ta il - The noise burst that follows the short unmodulated carrier following each repeater transmission ,
'rtmer - A control in the repeater that shuts down its transmitter alter acontinuous input exceeos a preset time limit. ThiS keeps long-winded users from
tying up the machine. The time limit is usually set at 1V2-3 minutes,
Tone Pad· Also know as Dual-Tone Multiple-Frequency (DTMF) pad. II generates the standard lelephone system tones that control various repeater
tuoctcns.
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Include "'"~ security numllef
..,tl1 subm"'ed manuscripts.
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txtIIet. and you even ge( pP:l
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even renewing their ticket. I con
stantly run into ex-trams at elec
tronic shows, so I know there are a
lot of them.

We know that less than half of
the licensed hams are active, so if
half of the remainder drop out
when renewal time comes along,
we could be losing several thou
sand more a yea r.

Anyway, the bottom line is to
take those rosy ligures showing
ham growth with a big dose of
salts. Hello OST, are you reading
this?

So, okay, the 54% drop in new
licensees in Ihe last four years has
been made to look like less of a
disaster by a bit of fiction . So
what's the harm? Well, one harm
is that a depressing number of old
lime hams believe the fiction and
beueve the pollyanna OSTreports
of all being well. If things are going
w ell , l et ' s ignore d oom and
gloomer Wayne- boo on Wayne
and his eou-cooe balOney. He's
just hot air-trying 10 sell more
subscrip tions to his lousy rag.
He's just try ing to get rich off us
old timers.

Get rich, eh? rn tell you what, if
there are any wealthy hams out
there who are interested in a deal,
here's one to think about. If YOU'll
guarantee to cover any possible
73 losses each year, I'll guarantee
you can have all the profits . Now
doesn't that sound like a great
way to make a mint fast? Get
down off that turn ip truck and give
me a call . News nasn for you:
there's only one ham magazine
ma king big profits a nd that' s
OS T-they have millions salted
away for a rainy day. How hard
does it have to rain for them to
start actually doing something to
get amateur radio growing? And
I'm not putting down the ARRl,
I'm pulling you , the members,
down for not saying word one. As
long as you are n't the least bit in
terested in what they do or in gel-

Continued on page 84

How much? Well, we can't teU
exactly, but even if we only go by
the full page Silent Key lists in
OST, we know there's a bunch.
One way to get a handle on the
FCC's ghostly inflated figures is to
check with insurance company
actuarial teeres and see about
how many hams are , on the aver
age, dying every year.

Some estimates of the average
ham age are as high as 59 (that
I believe), and some are as low
as 50 (that is much more diffi
cult to believe). Anyway, ret's look
at the actuanars for 53 and see
what that does to the FCC figures.
At 53 we can expect 10.1 deaths
per thousand . The FCC says we
have 435,000 licensees, wh ich
would lead us to expect 4400 ham
gear sales by ham widows per
year. Since the FCC takes ten
years to discover that a ham is
either operating on a completely
new wavelength or has lost inter
est in the hobby, we could have as
many as 44,000 phantom hams.
And that doesn 't count those
semi-uve hams who have lost in
terest in the hobby and have no
intention of becoming active or

NEVER SA Y DIE

Life After Death
It's only by accept ing the FCC

figures on ham licenses at face
value that we have the appear
ance that amateur rad io is qrow
ing at about 1.5% per year. But
just how accurate are those fig
ures? Alas, the answer is: not
very.

I' ll accept that the FCC 's com
puter is able to keep pretty good
track of the new licensees and
upgrades . I've no co mplai nt s
there. But it's only by trying to
maintain the fiction that hams, un
like other people, do not d ie, that
the FCC is able to make it look as if
our numbers have been signifi·
cenuv growing.

The hole in the FCC fabric is a
big and obvious one. They have
no mechanism for finding out
when our smok ing , drinking ,
overeating, and lack of exercise of
anything but our jaw, volunteers
us for that last glorious mention in
OST: Silent Keys . The result is
that , like Chicago voting lists, de
ceased hams are carried on the
FCC's books for up to ten years,
making the numbers look sub
stantially better than they are .

aSL OF THE MONTH

To enter yourOSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Alln: OSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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• Complete all band, all mode
transceiver with general
coverage receiver. Receiver
covers 150 kHz-30 MHz.All
modes budt-in : AM . FM, GIN, FSK,
lSB, USB.

• Superb, human engineered
front panel layout for the
OX-minded or contesting
ham. large fluorescent tube
main dlsplaywTth dimmer; ocect
keyboard Input of frequency;
flywheel type main tumnq knob
With ootrcetencoder mechanism
all combine to make the TS-940S
a lOY to operate.

• One-touch frequency check
(T-F SET) during s pli t
operations.

• Unique LCD sub display indi
cates VFO. graphic indication
ofVBT and SSB Slope tuning,
and time.

• Simple one step mode chang
ing with CWannouncement.

• Other vital operating func
tions. Selectable semi or full
break -m CW (OSK), AIT/XIT.all
mode squelch, AF attenuator. filter
select switch. selectable AGC.
CW variable pitch control. speech
processor, and RF power output
con trol, programmable band
scan or 40 channel memory scan.

KENWOOD U.S.A. CORPORATION
220' E.Dominguez sr. long Beach.CA 90810
P.O. Box 22745. long Beach. CA 9080'·5745

KENWOOD
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3) SSBSlope Tuning.Opelating In the lSBand
USB modes. tms II0nl panel contro l allows
independent.conlinuous lyullable adiust
menl atthehIgh Of lowIrequencj slopesotIhe
IF passband The LCD sub display illustrates
the hllerinQ position

4) IF Notth Filler. The lunable notch hiler
sharlily attenuates interlering signals by as
much as 40dB As shown here,the inter/eflng
signal is reduced. wh ile the desired sillnal
remains enattectec.The notch hlter works in
all modes eecept FU ,
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,." - ---. --
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1) CW Yniable Bandwidth Tuning. Vary Ihe
passband w,dth continuously in the CW, FS K,
Ind AU modes,withoutatle cting thecenter
lreQuency Th is elfectlve ly min imizes ORU
Irom nearby SSB and CW Slgnals

2) Af Tune.Enabledwith the pushotabutton,
uns CW in terference lighter inserts a tun
able.tnree po le ectnetiller between theSSBI
CWdemodulator and the audio amplifier OUf·
ing cw asos. this control can be used to
reeeee In terleflng signals and noise, and
peaks audtu Irequencrre spenae ' or opt imum
CW performance

TS-940S
Competition class
HF transceiver
TS-g40S-the standard of
performance by wh ich all
other tra nsceivers are judged.
Pushing the state-ol-the-arl
in HF transceiver design and
construction, no one has been
able to match t he T5-9405 in
performance, value and reli
ability. The product reviews
glow wit h supe rla tives, and
the field-proven performance
shows that the T5-9405 is
" The Number One Rated HF
Transcei ver !"
.'00% duty cycle transmitter.

Kenwood specifies transmi t duty
cycle time. The 1$·9405 is guar
anteed to operate at full power
ou tput for periods exceeding
one hour. (14 250 MHz, c:w, 110
watts.) Perfect 'or ATTY, SSTV,
and other long-d uration modes.

• First with a full one-year
limited warranty.

• Extremely stable phase lock
ed loop (PLL) VFO. Reference
treq uency accuracy IS measured
In parts per million!

Optional a c c essories : crystal oscnatoe MC-43S UPfOOVVN hand
• AT-940 full range (160- lOm} automatic rmc.e Me -60A. MC-80, MC-8 5 deluxe base
antenna tuner . SP-940 external speaker station rmcs. e PC-'A phone patch . Tl-922A
With audio li tlenng • YG-455C-' (500 Hz), linear emonner • SM- 220 stat ion monitor
YG-455CN -l (250 Hz},YK-88C· ' {500 Hz} CW • 8 S-8 pan display . SW-200A and SW-2000
futers: YK-88A-' (6 kHz) AM filler . VS-l voice SWR and power meters . IF-232CIIF-10B
synthesizer . 50-' temperature compensated com puter in terface.
Comple re se'vICe manuals are avmlaOIe for all Kenol'ooa ,ransce'IVe's ana most acceSS01JeS
Spee,l,ca"ons, rr;Mlu,es and poces are subree, '0 ch,mge wi lhoui no r,ee o, obIJga ,ion



Compll'le secv-ce mrinual.l a'eavallable 10' all Kenwood
r,ensceveISilnd m0.1raccessor.e.I Speo fIca r.oos, /PJ rurps.
anduncesa'I' sub,oeC/lOc/Ia"9'-' w.f/'lour1101«Ofobllpar'On

KENWOOD U.S.A. CORPORATION
2201 E. Dom inguez s i. Long Beach, CA 90810
PO. Box 22745, Long Beach. CA 90801-5745

• M. CH/VFO CH sub-dial. 10 kHz step
tunmg forquick OSVat VFO mode,and
UP/DOWN memorychannel lor easy
operation

• Selectable full (aSK) or semi
break-in CWo

·31 memory channels. Store fre
quency. mode and CW wide/narrow
selection. Split frequencies may be
stored m 10 channels for repeater
operation.

• RF power output control.
• AMTOR/PACKET compatible!
• Built-in VOX circuit.
• MC-43S UP/DOWN mic. included.
Optional Accessories:
• AT-130 compact antenna tunere AT·250 auto
matic antenna tuner . HS-5 /HS-6 /HS-7 head
phones · IF·232C/1F·10C computer «seuece
• MA· 5/VP-l HF mobtle eruenna (5 bands)
• MB'430 mobile bracket . MC-4 3S extra
UP/DOWN hand mIC, . Me-55 (B-pin) goose neck
mob.le mIC, · MC·60A/MC-80 /MC-85 disk mcs.
• PG·2S extra DC cable . PS-4 30 power supply
• SP'40/ SP-50B mObile sceakers e SP·4 30
external speaker • SW-100A/SW.200A/SW·2 000
SWR/power meters . TL-922A 2 kW PEP hnea
ampliller (not tOl CWQSK) • TU-8 cress tone und
• YG·455C·1 500 Hz cenoe ON "~er.YK-455C-l
New 500 Hz CW hiler

KENWOOD

• New Feature! Programmable band
marker. Useful for staying within the
limits of your ham license. For con
testers. program in the suggested
frequencies to prevent QRM 10 non
participants.

• Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankets. RIT. RF attenuator. selectable
AGe, and FM squelch.

TS-68ruoS~--~~;:;:;;:==:::::;::-
All-mode multi-bander
• 6m (50·54 MHz) 10Woutput plus all HF

Amateur bands (100 w outputj.
• Extended 6m receiver frequency range 45 MHz

to 60 MHz. Specs guaranteed Irom 50 to 54 MHz.
• Same tcocnons of the TS·140S except optronet

VOX (VOX-4 requnec tOf VOX operation).
• Pteamplrher tOl 6 and 10 meter band

or a
TS-140S
HF transceiver with general
coverage receiver.
Compact, easy-to-use, full of oper
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro
duces new innovations in the world
of "look-alike" transceivers!
• Covers all HF Amateur bands with

100 W output. General coverage re~

ceiver tunes from 50 kHz to 35 MHz.
(Receiver scecrnceeons guaranteed from

500 "'Hz 10 30 MHz) Modifiable for HF
MARSoperation. (Perm,r requrredJ

• All modes built-in. LSB, USB,CW, FM
and AM.

• Superior receiver dynamic range
Kenwood DynaMix'" high sensitivity
direct rnixinq system ensures true 102
dB receiver dynamic range.
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Ham Call Directory
On Packet

Th is is an Ideal system for packeteers
who don' t have the Callbook. J im Oearras
WA40NG of Richmond VA has a database 01
US ham addresses up to December 1987 resi
dent on CD-ROM which he has interfaced with
his PBBS. They may be addressed by a
simple packet radiogram. The callsign inlo is
tram Buckmaster Publishing and is stored on
CD-ROM.

There are two ways to access address infor
mation . II you're local to the BBS (145.01
MHz), simply type in " OS aTH (desired call
sign). " The address will usually appear on
your home PBBS. You can ask lor mul tiple
addresses by separating callsigns with a
space or comma.

Non-local users should log on to their local
BBS and send " SP REQQTH @ WA40 NG."
When the PBBS prompts you for the title, type
in the calls of the desired addresses, again
separated by spaces or commas. At the end,
put an @ and then your home PBBS call to
allow the WA40NG PBBS to forward these
messages.

The HF gateways for this system are
WB0TAX Hampton VA, and W31WI in Mary.
land, both on 20 meters. Packeteers as tar
away as Australia have obtained addresses
through this system!

Numbe\" 3 on 'four FHdbKk card

18.068 to 18.168 MHz, with a42 kHzCW/Oigi.
tal emissions subband Irom 18.068-18.110
MHz. The balance of the band would be lor
phone, FAX, and television emissions of the
types authorized for use below 30 MHz. Ac
cording to the Commission proposal , only
General class and above licensees would
have access to 17 meters. Power limitations
would be the same as for other high frequency
amateur alloca tions.

The linal acts of the 1979 World Administra
tive Radio Conference allocated 18.068 to
18.168 MHz 10 the amateur and amateur satel
lite services. Normally a two-step process
follows on a domestic level after such an allo
cation is made internationally, The FCC took
the lirst step by amending the domestic Table
01 Allocations to add 17 meters to the amateur
services. The second step-the issuance of
this NPRM-awaited the removal of the
government-liKed services from the band .
These operations must cease no later than 1
Juty 1989.

EDITED BY BRYAN HASTINGS NS1e

Thanks . . •
to Westlink, Gateway, Chattering Relay,

The BirmingHam, and WA6WZO for fur
nishing this month 's news Items. Keep
your ham-related news Items and photos
ro lling in to 73 Magazine , 70 Rte. 202 N,
Peterborough, NH 03458-1194. Attn : QRX.

17METERS

A new diat-up voice space news service
is on nne. The Space Activities Hot Line
(SPACHL) carries the very latest news on am
ateur radio satellite opera tions, retated radio
nets, and general world space activities.

The live-minute recorded announcement
carries details of times and frequencies . It
migh t be a good idea to record the bulletin
since it flows quickly and gives many details
and numbers.

An added special feature 01 SPACHL is the
SPACHL Technical Service. OSCAR users
can get free technical advice on getting their
stations running and keeping them in top
shape . Simply dial the SPACHL number and.
at the tone, leave a short message indicating
your name, callsign, telephone number, the
time of day you would preter to be called and
the nature of the problem. An expert in thai
field will call you (collect) within a week to give
tree guidance on getti ng your OSCAR station
operating or on other rela ted problems.

This service is so far available only in the US
and Canada . The number to call is (914) 986
3875. SPACHL will be available 24 hours/day.
Bulleti ns will be updated dai ly. SPACHL is a

priva te , volun teer service provided by
WA2LOQ.

Space Hotline

Warm up your pens, typewriters , and
word processors! The new 73 Magazine
Writer 's Guide is ready tor distribution . Along
with that goes a sheet with poin ters on shoot
ing photos you would like considered for the
cover 01 73.

Compuserve and GEnie users will be happy
to know they can download tile Guide to their
systems. 01 course, you can obtain a hard
copy of the Guide via conventional mail at the
address listed at the end 01 this column. Send
your request to the attention of Martha Gouse.

(Argentina) will each opera te one of the Pee
sets. The other two birds will be special pur
pose amateur satellites. One is being spon
sored by Brazil AMSAT (BRAMSAT), and will
carry DOVE (Digital Orbiting Voice Encoder)
This satelli te will carry a synthesized voice
transmitter. The final satellite is sponsored by
the Center lor Aerospace Technology (CAST)
at Weber State Colle ge 01 Ogden Utah, and
will carry a low resolution camera .

Writer 's Guides

On 1 September, the FCC released PR
Docket 88-467 that proposes the opening
of the 17 meter band tor amateurs in the
United States. The rule-making procedure will
layout the band plan. The docket proposes
giving amateurs access to the entire band ,

••RX.
Reallocation

" Amateur stations may continue to use
the 220-222 MHz band until Private Land
Mobile and government users are allo wed
access. Amateur operators are cautioned.
however, 10 retrain from making any invest
ment in equipment suitable lor operation only
in this band . Amateurs should begin an order
ly transition 01 ongoing operations in the 220
222 MHz band to other amateur service fre
quency bands so lhat an abrupt termination of
such activities will not be necessary ."

Thai was just one altha summary conclu
sions from the text of the Report and Order on
General Radio Docket 87-14, that, among oth
er things, orders the transfer of 220-222 MHz
over 10 use by land mobile interests. The 10
page document issued 6 September, closely
paralleled the FCC Press Release of4 August ,

As a part 01 the same concluding statement,
the Report and Order hinted that the FCC is
aware 01 the hardships the reallocation will
cause tocurrent 1V. meier amateur operations:

" , .. the amateur community may wish to
address any changes to the amateur rules it
linds desirable in preparation of the removal of
the 220-222 MHz band . For example, the lift·
ing 01 the prohibition on auxiliary link opera
tion on some of the longer wavelength bands
and the placing 01 a prohibi tion on repeater
operation in a portion of the 222-225 MHz
band are two mailers the amateur community
may wish to consider and petition for amend
ment."

For a tuller discussion on the reallocation of
220-222 MHz, see th is month's " Looking
West ."

Microsat
The AMSAT-NA Mic rosat project took a

b ig step forward in lata August when accu
rate models 01 the generic satellite passed a
rigorous series of shake and vibration tests.
The tests subjected the Microsat bus to vibra
tion levels much higher than those to which
AQ-13 was subjected.

According to W3GEY , the prototype Mi
crosat passed the tests with Ilying colors . Ac·
ceierenon levels over 14 Gs in the vibration
test and over 44 Gs in the snack test caused
no problems for the rugged mrcrosat bus, The
tests were performed at Utah State University
in Logan.

For those not aware of this project, AMSAT
North America (AMSAT.NA) President Vern
Riportella WA2LQQ announced plans on 30
July to launch four rmcrosatenrtes Irom a sin
gle European Space Agency (ESA) Ariane
launch vehicle. These satellites are truly
small, measuring only g " cubed and weighing
only 22 Ibs. Two 01 these microsats are
planned as "Pac-Sats"-store and lorward
packet satellites. AMSAT-NA and AMSAT-Lu



High quality repeater at a reasonable price.

The Maggiore
Hi Pro Basic
Repeater

73 Review b)' Peter J. BemiJiK/UH

Number9 on your Ft'e'dbaek e'rd

Maggiore Electronic laboratory
600 Westtown Road

West Chesler, PA 19382
(21 5)436-6051

Price: $1 ,001

,

M y club, the Mt. Tom Amateur Repeater
Association , made a commitment to put

a 220 MHz repeater on the air. It seemed
improbable. however, with only $1500 in hand
to cover the costs of the repeater, dupfexer.
and antenna . The club was already support
ing three two meter machines, and with our
220 MHz amateur allocation in jeopardy, lew
members were willing 10 risk a large personal
or club investment.

Then we noticed an ad from Maggiore Elec
tronics laboratory (MEleO) in an issue of 73
Magazine . A phone call brought quick results.
Within a lew days. we received Maggiore's
latest catalog in the mail. Another phone call
to Frank Maggiore was equally productive
yes , we could buy the Maggiore Hi Pro Basic
repeater (their jcwest-pnceo repeater) without
the internal power supply. And yes , we could
have the ooucne! 25 watt PA and HPC201
microprocessor controller/autopatch installed .

The price seemed too good to be true. Half
heartedly, I mailed the check and rat ionalized
to myself, "Even if it only runs a year and
croaks, the club will then be in a better position
to replace it with a 'known' brand." That was
over three years ago with faultless service.

Simple and Direct

The Hi Pro Basic isn't much to look at. Its
front panel is void of light shows, controls, or
even a power switch! The Maggiore Basic
repeater packs into a tiny t t -pounc package .

The COR 1 loenuuer and timer board come
with the Basic package. but I suggest you
consider substituting them with the optional
HPC201 microprocessor ccntrouerrautc 
patch. (Soe the HPC201 review in a future
issue.)

The Basic repeater is normally supplied
with a 15 watt transmuter. The repe aters
Shipped with one set of crystals, tuned and
ready to run .

Tra nsmitter Perfo rmance

Two of our two meter repeaters, a GE Master
Pro and a Spectrum n, are also using 30 watt
transmitter assemblies from Maggiore. This
represents several years of aggregate service
on busy wide-area coverage repeaters with 1"10
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transmitter failures to da le. One nice thing we
quickly noticed about these transmitters is
lheir ability to make rated power output at the
specified DC supply voltage.

Power sag-a common repeater woe- is
me annoying tendency for power ou tput to
slowly fall off after a transmitter has been on
for a wh ile . It can be caused by inadequate
heatsinking . poor design . or both. The re
peaters are monitored dai ly with commercial
service monitors and the long-term frequency
stability has held within a few hundred cycles
on all of the transmillers.

The 220 MHz repeater is running a Wacom
WP-652 duplexer (Maggiore Electronics) and
a Falcon MOSFET repeater power amplifier at
70 watts output. A Hamtronics GaAsFET
preamp is also being used on the rece iver. No
measurable desense was found With the
higher power levels.

Our three two meter repealers now using
the 30 walt Maggiore transmitters drive bipo
lar power amps with power outputs in excess
of 100 wens. The repeater receivers are also
using preamps. As with the 220 MHz system ,
1"10 problems with rece iver desense was noted .
thanks to the absence of transmitter rorse.

None of the transmitters showed signs of
instability when operating into tne reac tive
loads which duplexers can present. or when
driving external power amplifiers. Tuning is
smooth. with no unusual power jumps or other
anomalies. A Cushman CE-15 spectrum ana
lyzer verified that the transmitters were clean
and free 01 spurious output.

The EV-1 exciter is rated at 4.5 wens output
continuous duty; optional power amplifiers
are eveuabre from 15 to 40 watts. The power
amplifier mounts in the die-cast aluminum
housing with the exciter. Power output may be
set via an internal drive control. The EV-1
nansmnter is used in the two meter and 220
MHz repeaters.

The R4V Receiver

The Maggiore R4V VHF receiver is dual
conversion design, using 10.7 MHz and 455
kHz first and second IFs. A six-pole monoli thic
crystal filter follows the first mixer. A Murata E
ceramic fiher (5.5 kHz bandwidth) at the lower

IF freque ncy really sharpens thing s up .
There's a Murata F Filter with a 4 .5 kHz band
width available for those repeaters plagued by
extremely strong signals on adjacent 15 kHz
channels . Another two-pole 10.7 MHz filter
can be added. Both of our Basic repeaters
have the six -pole filters and the 5.5 kHz Mu
rata filters. The Maggiore receivers are FCC
certified for commercial use.

Dual-gate MOSFETs are used in the AF and
first mixer stages. Five top-coupled LC stages
provide good AF selectivity at the operating
frequency. A third-overtone crystal in a bipolar
oscillator, followed by a bipolar tr ipler staqe.
generates the desired LO frequency for mixer
injection . The remaining receiver circuitry
uses ICs. The A4V receiver is useein the 144
MHz and 220 MHz repeaters.

R4V receivers do nol have the problem 01
the squelch breaking in the presence of elec
trical noise, such as from lightning discharges
or power lines. Sensitivity was best with the
receiver squelch set at its threshold . Once set,
the squelch is stable.

I mentioned earlie r that we use Hamtrcnlcs
GaAsFET preamps on our receivers. The R4V
receiver has a hot front end. and unless the
repeater is located in an extremely quiet RF
environment, I doubt you will note the differ
ence. If you must use a preamp. the Hamuon
see repeater preamp is your best bet for sever
al reasons: they have fa irly low ga in (about 10
dB) and use sharp hetical resonators . You
might be surprised by how many repealer re
ceiver problems can be caused by preamps!

The documentation for the Maggiore Hi Pro
Basic repeater is adequate . Separate book
lets cover each repealer component. Parts
nets. scnemeucsv euqnment, and general
tectmlcat information are provided . The re
peaters are well made. the PC boards are
mil-spec G-1 0 glass-epoxy, and the board lay
outs are clean and uncluttered. The receiver
and transmitter are housed in rugged die-cast
aluminum enclosures, and all sig nal and
power feeds are via feedthrough capacitors.
The parts are generic and most are readily
avai lable .

And . last but not least the customer support
is excellent! The Hi-Pro is a fine bargain ,1II



No longer go out on a limb to work on y our beam.

Raise the Hazer!

Number 7 on your Feedback card

Glen Martin Engineering, lne.
Rt. 3, Box 322

Boonville MO 65233
Price Class: $278 (Model H4 HG)

Winch installation presented onty one minor
problem- because of double th ic k con
struction across one pai r of its moun ti ng
totes. the U-bo lts provided were about V.. 

short of filling the nut threads. A right angle
grinder, with metal cutting disk, reworked
the tower leg saddle clamp to provide an addi
tional II.. - of thread exposure. Otherw ise,
winch mounting went smoothly. The stiff
3116 - wire rope presented a problem. Wrap
the cut end with plastic tape , and form a kink
near the end. This prevents fraying and makes
installation 01its nero-down clamp easier. Do
not attempt to cut the wire rope with ordinary
diagonal pliers-use a bolt cutter or other
similar toot.

Operat ion

Using the Hazer is a piece of cake. A spring
loaded safety latch engages each Z-brace
(horizontal portion), when raising the assem
bly . Loosening the winch slightly, after the
latch engages the last z -brace. transfers the
entire Hazerl Antenna assembly load to the
z-oeece . Since the mast center line is only Jo'h
inches from the lower lace, side loading is
much less than one " skinny" tower climber!
When lOwering Hazer and the antenna assem
bly, a nylon pull cable releases the retch. one
Z-brace at a time. The assembly, accidentally
dropped, falls less than one foot!

Continued on page 20

Photo B. Hazer rope wire pulley assembly instal/a/ion at the top of the
tower. We installed the Hazer dun'ng the tower installa tion.

plete with item numbers matching a nearby
part list, and several detailed sketches of vari
ous assembly procedu res. The assembly
team-Jim Blankenship N5KYO, Stew Wells
K5PWD, Glen "Btack te " B tank an st up
KD 5LM, and myself-found these instruc
tions to be quite adequate.

Assembly

We assembled the three Hazer side parts
separately. Two sid e parts were connected
with '2 lugs. The rotor and thrust bearing
plates were loosety attached to one 01the side
parts-bolts were installed with thei r threaded
end facing downward . The two-part assembly
was placed around the tower, just above the
house bracket, with the rotor and thrust bear
ing plates on the side opposite the house. The
third side part easily lit the two-part assembly
and was fastened with 112 lugs. We periodical
ly checked clearance and alignment wh ile
tighteni ng all bol ted joints.

Pulley bracket assembly was first thing we
installed on the Hazer side , near the top sec
tion tube ski rt. This location caused the wire
rope to rub on the top (horizontal) z -erece. a
tess than desirable condition. Installing the
pulley bracket on the Z-brace eliminates ropel
tower friction and prevents binding caused by
top z -orece interference when raising Hazer
to its maximum height.

by lV. ,\la."( Adams WSI'FG73 Review

W hat' s the big deal about this odd
tria ngle-shaped frame? We ll , the

Hazer can lower you r antenna farm for ground
work, which is enormously convenient and a
great renet to a cowardly tower climber like
myself ! What follows is a review 01a model of
this intriguing piece of equipment , the Hazer
Model H-4HG.

The Arrival

The UPS man delivered a couple of bo xes
from Glen Martin Eng ineering, both packed in
conventional heavy duty cardboard . The
smauer cne measured 15· x 16· x t u" and lhe
other was a 6" sided triangle shaped box 46"
long . Inside the small box was assorted hard
ware, a smaller box, and a single sheet 01
instructions ,

The Instruc tions

The front page outlines the three assembly
steps: the construction of the Hazer around
the tower, the fastening of the winch on the
tower at an appropriate level, and the installa
tion of a wire rope pu lley. Eight notes followed
the steps offering some obvious, and a few
not-so-obvious, precautions. The next para
graph described assembly and testing in
structions .

The back page has a detailed home
brew drawing of an assembled Hazer com-

Photo A. Rotor and thrust bearing plale assembly on two of Hazer 's side
parts.
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RC-10 Remote Controller
For TM-221A132 1A1421A/521A.
Optionat telepnone-style handset
remote controller RC- l0 is specially
designed for mobile convenience
and safely. All front panel controls
(except DC power and RF output
selection) are controllable from the
RC-10. One RC-l0 can be attached
10 a combination of two trans
ceivers with the optional PG-4G
cable. When two transceivers are
connected to the RC-10. cross
band, full duplex repeater opera
tion is possible. (A control operator
is needed for repeater
operation)

• Kenwood non-volatile operating
system. All functions remain intact
even when lithium battery back -up
fails. (trttuum cell memory back-up.
est. life 5 yrs.)

.14 full -function memory channels
store frequency. repeater offset,
sub-lone frequencies. and repeater
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels for "odd
split" operation .

• Super compact :
approx. 1-1/2"Hx5-1/2"WxrD.

• Microphone test function on low
power.

• High quality. top-mounted speaker.
• Rugged die-cast chassis and

heat sink.

KENWOOD U.SA CORPORATION
2201 E.Dominguez $1.,Loog Beach.CA90810
PO. Box 22745. Long Beach. CA 90801-5745

KENWOOD

o

TM-421A covers 438-449.995 MHz,
and the TM-521A covers 1240-1300
MHz. (Speci fications guaranteed for
Amateur band use only.)

• Built -in front panel selection of 38
CTCSS tones. TSU-5 programmable
decoder optional.

• Simplified front panel controls~
makes operating a snap!

.16 key DTMF hand rnic., mic. hook,
mounting bracket, and DC power
cable included.

• Selectable frequency steps for
quick and easy OSV.

• TM-221A provides 45 W. TM-321A
25 W, TM-421A 35 W, and TM-521A
10 W. All models have adjustable low
power.

• Packet radio compatible !
• Programmable band scanning

with memory scanning and
memory channel lock-out.

• New amber LCD display.

The all-new TM-221A, TM-321A,
TM-421A and TM-521A FM trans
ceivers represent the "New Genera
tion" in Amateur radio equipment.
The superior Kenwood GaAs FET
front end receiver; reliable and
clean RF amplifier circuits, and new
features all add up to an outstand
ing value for mobile FM stations!
The optional RC-10 handset/control
unit is an exciting new accessory
that will increase your mobile
operating enjoyment !
• TM-221A receives from 138

173.995 MHz. This includes the
weather channels! Transmit range is
144-148 MHz. Modifiable for MARS and
CAP operation. (MARS or CAP permit
required)

MHz) . SWT-l Compact 2 m antenna tuner (200
Optional Accessories : W PEP) . SWT-2 Compact 10 em antenna lunel
• RC·1O Muttl-funchon handsel remote cooncne (200 W PEP) . SWC-4 1200 MHz Directional
• PG-4G Extra COnllOI cable for second transceiver coooter.« SP-40 Corroact mobile speaker
• PS·50 /PS·4 30 DC power supplies . TSU-5 • SP-50B Mobile speaker . PG-2N Extra nccaote
Proglammable crcss decoder . SW·l00A • PG-3B DC line norse hiler . MC-60A. MC-80 ,
Compacl SWR/pow er!volt meter (1.B-15O MHz) MC-85 Base station rmcs.• MC -55 IB-pin) Mobile
• SW·l00B Comcact SWRlpower/voll meter (140· rruc. wllh gooseneck and lime-out nmere MA-4000
450 MHzl . SW-200A SWRlpower meter (1.8-150 ') rnllO cm dual band antenna With uu piexer (mount
MHz) . SW-200 B SWR/power meter (140· 450 not supplied) . MB-201 Exira mooue mount

Spec>f..:arf()(ls and p'Jf;es suo/eer 10Change "" r/lOur nonce 0' OilJ,oga r-'Ol1
Complete se.ece ma"ua/s are aval/aOle '0' ali llen",ood ffansce'vers ana mosraccessooes

o
TM-221A/321A/421A1521A
144/220/450/1300 MHz • TM-321A covers 220-224.995 MHz,

The Hottest Selling Compact
FM Mobile Transceivers



Kenwood TM-221A
2 Meter FM Transceiver
As user-friendly as the TR-7400A
with more power out in a smaller box!

Number 5 on your Feedback card

Kenwood USA Corp.
PO Box 22745

Long Beach , CA 90801 ·5745
(2 13) 639-4200

Price: $440

Perfonnance

I spent almost three hours in
stalling the radio in a 1987 Toyota
Corolla LE in an attempt to create
a low-profile and sale installation.
The final resting place is inside a

continued on p. 20
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offset aulomatically kicks in, depend
ing on your position in tne band. For
example, simplex operation is select
ed Irom 144 to 145.10 MHz. From
145.10 to 145.5, the transmitted sig
nal will offset - 600 kHz from the
receiver frequency. Above 145 .50 ,
simplex operation is again selected
to 146 .00, where an offset of +600
kHz kicks in . The procedure is re
peated for all seg m ents through
147.99 MHz.

In everyday use , you'll probably se
lect favorite repealer or simplex fre
quencies that are stored in memory
positions 0-9. Each channel stores

not only the frequency, but offset, subtone
and tone squelch information as well. In virtu
ally all cases, 10 memories are more l han
adequate for normal operation. The TM·221A,
however, also has 4 additional posit ions that
are special function memory channels. La
beled A-D, these store upper and lower band
limils for scan functions as well as non-con
ventional repeater offsets.

Kenwood kept tne sca nning functions
simple as well. There are on ly two modes,
(all that are usually necessary): Program
mable Band SCan, where the upper and lower
limits of the scan are entered into memories
A and B, and Memory Channel SCan. One
scan feature gaining popularity is channel
lock out in a memory channel scan. Kenwood
includes it here.

The supplied microphone is the MC-48
TouchTone microphone, that looks
like a black version 01 the MC-46.
One nice variation trom the older
MC-46 is that the PIT line must be
keyed in order to transmit tones. On
older microphones, the keypad wa s
always active, and merely equeez
ing the microphone tightly often re
sulted in very interesting transmis-
sions.

The TM-22 1A.

Manufacturer 's Claim

(Transmit) 144.00Q-148.000MHz
(Receiver) 138.000-1 73.995 MHz

High 45 Watts
Low 5-30 Wadj.

TX High 9.5A
RX Squelched 0.4 A

(O.16IJVfor 12dB SINAD)
- 6 dBl> 12 kHz - 60 dBl> 26 kHz

5% distortion > 2 watts @ 80

1.2 kg (2.6 Ib)

needs.Front panel switches and knobs adjusl
volume, squelch, power on, HIIlO power, and
dial tuning. Addit ional pushbultons select ei
ther memories or the VFO, input memory
data, and allow high-speed luning wilh the
main knob in MHz steps.

Five more pushbullons are loc ated under
the frequency display, tucked out of l he way
unti l needed. They are (in order): SHIFT (fOf
repeater offsets), REV (to listen on repeater
inputs), $CAN, CTCSS (selects receiver subtone
frequency), and TONE (selec ts t ransmilled
su btone frequency). That's it! No other but
tons to push, dials to tu rn, switches to set .. .
a p iece of cake.

One handy feature of the TM-221A is auto
matic repeater offset selection, based on the
current ARRL two meter band plan. As you
tune up from 144 MHz, the " correct" repeater

by Pere Putman KT2B

TM·221 Manufacturer's Specifications

Specification

Power Output

Current Drain

Frequency Range

Receiver Sensitivity

Receiver Select ivity

Audio Output

Weight

73 Review

I had so much fun using the TM
221A in the car thaI it wa s hard to

lake time 10 write it up! This is one of
th e more user-friendly two meter
transceivers on the market today
the beauty of ns design is the overall
simplicity. This is very welcome in this
day of bells, whistles, foghorns,
CRTs, readouts and 5,000 plus knobs
and whatever else one finds on " full
featured" riQS.

Worthy Replacement

For many years, my tried and test
ed two meter radio was also a Ken
wood of 1978 vintage. Many readers
will recall the legendary TA-7400A that set the
two meter crowd abuzz with fuU800 channel
synthesis, a super-selec tive re ceiver, and
more than 25 watts output. In that time of
rock-bound rigs, the design wa s truly state-of
the-art and user-friendly-eonlrols were kept
to a minimum, reflecting the demands of mo
bile operation. Since then, numerou s two me
ter mobile transceivers appeared on the mar
ket , flourished briefly, and disappeared. All
so rts of crazy optio ns such as remote control
heads, cont inuously adjustable output power
and umpt een-million scanni ng speeds had
their day. Meanwhile , the 7400A performed
yeoman service in four diNerent cars without
one day of downtime .

And yet ... 1found myself thinking how nice
il wou ld be to have so mel hing smaller under
the dash that didn' t use powe r-hungry TIL
technology ... that didn't have its
displa y wash o ut in brigh t sun-
light ... and that would allow stor
age of a lew memories, say JUSl lO.
About thai time, the ads for the TM
221caught my eye. Ten years tothe
month that I bought my 7400A, I
departed a namrest with a brand
newTM-221 under my arm .

The photo of the TM-22 1A shows
the simple contrct tayout . Here is a
package installable virtually any
where in your car or shac k! It mea

sures 5"' - x , ''' - x 7"' - , and
weighs a mere 2.6 pounds. But, at
ove r 40 watts . there 's plenty 01
punch in thai box . .. more than
enough lor 90% 01 all mobile FM



Number 6 on your Feedba(:k earl!

73 Review by Robin Rumbo!t WA4TEM

Communications Electronics Specialties, Inc .
931 S. Semoran Blvd .

Suite 218
Winter Park, FL 32792

(800) 327-9956
Price: $583A solid a-tn-t controller.

The CES 510SA-1I
Enhanced Telephone
Interconnect

Photo A. View of the Smarrpatch II with enclosed DTMF encoder and
hookup cables.

programming pad connection. See
Photo A .

The Circuit

The brain of the CES 510SA-1I is a
MOSTEK 38P70 microprocessor.
This is a piggyback type of micro in
Which the program ROM plugs di
rectly onto the top 01the micropro
cessor itself. It's an expensive way
to go . Th is minimizes board space
and complelt:ity, however, and elim
inates several memory in terface
components. Also, it makes it easy
to upgrade software later . A watch-
dog timer automatically resets the
processor should some type 01
gl itch send the processor wander
ing off into never-never land . There
is also a Power-On Reset (POR) cir
cuit to get the micro started properly
when power is applied .

Customer programmed parame
ters are stored in an 8 pin , XICOA
2404-type 512 byte EEPROM. This
EEPROM can hOld data even with
power removed, and can be easily
erased and reprog rammed electri
c a ll y w ithout using ultraviolet
erasers and expensive EEPROM
programmers.

The Smartpatch II uses the pow
erful CMOS Chip , the MITEl
MT8880 OTMF transceiver, for de
coding and generating touchtones
(OTMF). It has an cnboard call pro
gress tone filter which detects va ri
ous phone line signals, such as dial
tone, busy signals, etc. It also has a
microprocessor bus interlace.

Quite impressive for a 20 pin Chip! The 510SA
II uses all of these features.

The phone line interlace consists 01 a hybrid
transformer coupler circuit for full duplex op
eralion. The traditional holding coil is replaced
by a three-transistor current sink circuit. Opti
cally isolated ring detection and "off hook"
detection circuits are included . Diode bridges
el iminate polarity sensitiv ity when connect ing

continued onp. 35
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Photo B. Inside view of Smertpetcn II.

lor " OPS" compo nents and jumpers. These
usually are extra parts added to correct prob
lems found after the PC board has been
made. There was one jumper and seven com
ponents on the bottom of this board.

The front panel of the interconnect sports
four indicator LEOS- POWER. NOISE. err. and
CONNECT- and two push button switches.
POWER and CON"lECT The PROGRAM jack in
the center of the front panel accepts a DTMF

Out or The Box

The firs t lhing I learned aboul lhe
Smartpatch II was thai you have to
be careful nOI to drop it when you
open the shipping box , or you could
be limping around for a while. II's
enclosed in an expensive look ing
16 gauge steel cabinet Ihat weighs
almost lour pounds!

Also packed with the intercon
nect, I found a DTMF (Touchtone)
encoder for programming the unit ,
three cables. and a 27·page manual
marked " Preliminary" thai had a
picture 01 an earlier vers ion patch
on the front cover.

After unpacking, I immediately
grabbed a screwdriver and took the
cover off the patch . You need to do
this to make the connections since
there are no rear panel connectors.
You have to run the connecting ca
bles through a cutout in the rear
panel to a screw terminal block in
side the unit .

Inside is a well laid out, double-sided circuit
board with a lot 01 trimmer potentiometers and
jumpers. More about those later. There was
no silk screen on the board, but various com
ponents were identified by Ienering etched in
the copper itself. I found it interesting that
none 01 the ICs were labeled. (U1 , U2, etc .j
The manual, however, has a parts layout dia
gram that serves this purpose.

I always like to look at the bottom 01 boards
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The CES 510SA-1I is an auto
matic microprocessor-con 

trolled telephone interconnect
(autopalch) that provides telephone
access to mobile and portable
radios operating in simplex. hall
cuptex. and lull-duplelt: modes (see
sidebar lor explanations of these
modes). But it's more than an auto
patch. With built-in 10 capabili ty ,
it can operate as a repeater con
troller, and has previsions for limit
ed remote control of externa l
devices as well.
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FOUNTAIN of YOUTH
f",. NICad BATTERIES

• Automatically erases memory
and rap idly c ha rg es NiCao
batteries up to 15 Volts.

• A llows batteries a long life
with maximum capacity .

• Helps restore a t ired battery.
• Full 2 year warranty .
• Cost effective, saves money,
• Ponce de Leon never had it

so good.

CIRCLE 349 ON READER SERVICE CARD
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pacont:rot Product:. Unllmlt:.d,lnc.

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

PLAl t ~

". QUU" ES ..."'tED

~@]\:7@]D ELECTRONICS INC.
5417 Jet View Circle, Tampa , Florida33634
Phone: (813) 885-6091 Telex : 289-237 (NAVL URI Fax l813)885-3789

,
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P· 't" · EO

UHF
(420,520)
• 3ab f}<f lfl

' Nc _
• Easy 10 Moont
• Rugged
• SuperlO/'

Perlormance

• Radralor Snaps
On and Ott

• Compe/I/J velv Priced

CIRe LE 16 3 Ol'rl RE~DER SERVICE C~RD

•

/

,

• 3d/) Gam
' Nc _
• Easy 10 Mount
• Rvgged • Goes t!IrOugII Car

Wash W>t/'IQ(A Remcwal

• SuperlO/' Perfrymance
• Broad BandWidth
• Small Size

• Competl/JveIy Pnced

CellulariTrunking
(800-895 MHz)

VHF
(140-175)
• Nc _
• Easy 10 Mount
' R_
• SuperiOr

Performance

• Fiaclator Snaps
C'" '''' Off

• Comoet1tJveIy PrIced

3900·8 RM'!< Ro;od
Sch,lle< Paf~. IL 60176

312·671·6690

brings imagination and innovation
antennas and has been

since 1948!!

GET YOUR BEARINGS STRAIGHT
~

•V"<O'LE . '!A- KLook at our rio'...;"';' ';; ' c-;. ..

"ON WINDOW" Line

A t last! A ma p ded icate d to the rad io a mateur. Announcing the A 2imuth-Equidi stant wall map from
n the Gfl~al O rde Map Co.

An azimuth map provides informat ion about heading arid range 10 any pla<:e on Ea rth. No longer wifl
you have 10 guess at wh ich ....ay 10 aim your beam antenna lor that rare DX.

Each map is specially drawn w,th your stanon at Ihe ex ect cemer. The rest of the world IS spredd out
around you , To use the m ap, simply find the tarqet stat ion and reed the com pass hea ding from the border
of the map. To find the range. count the number 01rings fro m the cer aer. Eech ring is spaced 1000 m iles
apart. Vo il.J ! You now know the true heading and range to the tarqet station.

The maps are custom drawn w'th computer ao::uracy for your location and are personereed with your
station"s call sign at the Iow..r right . Each map rneascres 35··~2r. is brightly colored. and is prinled on
high qwllty poster Slock rrwking il suitdble fOf Frdmlng .

To order. send $39 check or money order and your sretscn's call sign " nd Iocdtion (if you li~e in a large
ci ty . state which side o f town) to: I t ff' . I!l\,r

\) 1' ~ Jt \:.. "'c l~ Jp~o.

P.O . Box 69 1401 • San Ant on io , TX 78269

r ca=~::.::'=.C'=~"ON RUDEll SERVICE CARD
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President is a kadin~ manufacturer
of uanscnvcrs. and WC·\'(' pUI

that know how to work in the
11R 2510 to bring ),OU the finest
10 meter mobile in Its class.

,--------------1
I 5~Oa\1: I
I f"r more mkummon on the r rr-;IJcm IIR 2510, pll·.bC wme (0 I
I I'rCSlJ..·m , H OO Amon (.m ... llo.>ukurJ , fon W"nh. TX 16'<)0; I
LA:"'::":: U"l'a= fnt(A":I:"Il..d IO~ -.J

CIRCLI 2a7 ON RUDER SERVICE U,IID

· .. with our design and enginee ring. The HR 2510 is a full featured It) meter mobile rranscervcr.
You get all of 10 mctcrs-c-from 2H.OOOO to 29,0991:) Ml-lz. You also get a full complement ofopctaung
modes (C\\'ISS&'A~ I D.\) , and enough power In do the job. With 25\\' PEP for (\\' and SSBmocks,
and l(IW for A~1 and DI. Abuth-m Dignal \TO (tuned wuh a knob. no/ hUl/lllls) wuh steps ll lO KHz.
I KHz, and 100 Hz.and Digital Display of your selected transm it frequency makes It casy to use.

· .. 10 make operation casy. We haven 't neglected the receiver either WIth typical sensitivity of
only .25 ~\' fo r 10 dB SIN in C\Vand SS Bmodes. the HR 2510 has the ext reme SCI1SItl\1 t)' needed fo r
o peration with 1t.."SS than ideal mobde a ntenna system.-,, There's also a highly effccnvc swnchable NOL"t'
Blanker for the ulnmate In mobile Igmtion noise suppression. You also get receive scanning. (scan fift)' 10
KHz channels), and RIT (Receive r Incremental Tuning) to precisely zero beat 0 11 ynur receive.

· .. with lots of s tandard features . Ofwurst'. an easy to read mult ifunction LCD display with
selectable di m or bnghr b ackhghnng. mulnfuncnon metering on the LCD \\1Ih 5 RF. Modulation. S\\ 'R
Cal, and S\ \ 'R functions. Rf Gain cor urol.frcqucncv lock, and Channel Up. Down switches on (he PIT
microphone arc all standard features.

. . . to make the President
IIR 2510 the best 10
Meter Mobile Trans
ceiver on the market
today.
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You've discovered the greatest hobby In the .....o rfd. And 73 AmUll'ur Radio captu res the e xcitement of amateur
radio like no other ham magazine in pnnr today. With 73 . you' ll havefitn discovering ,he thrills tlflhisgrea t hobby.

And .. hile yocre <It it. YOll 'Il also jearn more aboul ham radin.
Don'ttake the riskof missing out on all 73 has 10 oner . You can have you r Issueof 73delivered In YOIIr home
ever)' month for j U'1S19 ,97 (12 issucs)-lha"~ 43% off the cover price!

And ..... nh cvery paid ~u hs..:ript lon .....e·1I send you a FREE GIFf: a great looking 73 baseball cap.
A home delive red cop y of 73 means )ou' lI never mis~ out on these. tremendously popular
monthly , olumns: .~-....

-Construction pmje..:ts; The most homebre ..... projects anvvdtere ,
- Producr reviews: Belly-to-belly matchups otne.. gear.
- Aerial View: Everything )'00 '11 ever wan, 10 kno.. about antennas.
-QRP: For 10w po..er aficionados.
- WEATHERSATS: Gel the latest faxon the .. eather.

•- «Never Sa)' Die: And you bet I IO<0n'1.
- 73 Imemational : 7.3 AmaTeur Radio j\ the {ln l~ ham magazine

with monthly new, from every corner of the .... orjd.

FELLOW RADIO AMATEURS,

In our continuing effort to present the best in
amateur radio features and columns. we've decid
ed to go directly 10 the source-you, the reader.
Art icles and columns are assigned feedback num
bers , which appear on each article/column and are
also listed below. These numbers correspond to
those on the feedback card opposite th is page. On
the card , please check the box which honestly rep
resents your opinion of each article or column.

Do we really read the feedback cards? You bet!
The results are tabulated each month , and the edi
tors lake a good . hard look at what you do and don't
l ike . To show our appreciation. we 'll draw one feed 
back card each month and award the lucky winner a
free one-year subscription (or extension) to 73.

To save some money on stamps, why not fiJI out
the Product Report card and the Feedback card and
put them in an envelope? Toss in a damning or
praising letter to the editor while you're et it. You
can also enter your aSL in our aSL of the Month
contest. All for the low, low price of 25 cents!

FEEDBACK

And remember-s-wit h every paid subscr iption
order, you 'H receive a FREE 73 BASEBALL
CAP, andSAVE43'l OFF THE COVER PRICE!
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Number 4 on your Feedback card

Homing In
Track down one ofamateur radio's hottest pursuits!

Joe Moel/, P.E. • K00V

Pholo A. EI'rf)' hUlltt" h/./J hisol.mfOl'OriU SYj/('m. At IhiJ All Day Hum stan, two t..anu art' using 1'I"r)' /(JIIg

WIJiij. rPho/(} hr Tom Curlee WB6UZZ. }. .

D o you think you 've done it all in ham
radio? If you' ve never been on a hidden

transmit ter hunt. you may have missed some
of the greatest excitement a ham can have.

This column will he lp you gel in on the fun .
Radio direct ion finding (RD F) has been

around about as long as radio itsel f. At the
turn of the century, Hen z and Ma rconi devol
oped directional antennas to funnel signals
longer distances. Thcn they discove red that
they cou ld use these antennas to determine
me di rect ion of incoming signal s. RD F pio
neers , such as Bellini, Tosi, and Adcock .
soon developed specialized receiving antenna
systems that gave even more accurate direc
tional indications .

In its infancy, RDF was used as a naviga
uonal aid. A ship's operator took bearings of
know n shore stat ions to dete rmine their own
location. During World War I , RD F tech
niques we re used for the first time to locate
clandest ine transmitters, in this case, of ene
my ships.

This second kind of RDF is what ITlO!\t
ham s are intere sted in . For forty yea rs
or so, hams have held hidden transmitter
hunts . One or two hams take a station to an
un likely spot and make continuous or in
termittcnt transmissions. Usually. they re
ma in stationary. The hunters. as individual s
or in teams , do thei r best to home in on the
t ra nsmitter wi th th eir d irect ion-finding
equipment.

The goal is either to be first , or to drive the
least miles , depcnding on the ru les of the
hunt . While there arc occasional all-on-foot
events , most hums in the US involve-ROF
equipped cars , trucks , vans, and even motor
cycles . Occasionally . at the end of the hum ,
you ha ve to go on foot to sniff out the con
cealed transmitter .

Nom enclature

As a sport. RDF is us ually called " fox
hunting " by amateur radio magazines in thi s
country, s ince that' s what it' s called on the
east coast and in Europe. II' s wnttcn as one
word . In a few places. you may hear ofv'bun 
ny hunting." instead .

Searches for unlicensed stat ions. or sta
tions which arc causing malicious interfer
ence . have bee n dubbed jammer hu nt s ,
turkey hums, or mav erick hunts in the ham
press. In southern California . we call all RDF
work " T-hunting. ,. The hider is the ' 'hidden
T."

Sport RDF is an adventu re for the hunters ,
but it ' s even more of a challenge for the hider.
His goal is 10 select a combination of location
and antenna that will make it d ifficult for
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hunters to get reliable bearings. Like a good
ventriloq uist. he tries to " th row his voice"
and make the signal appear to be coming from
some othe r location . Perhaps he will camou
flage the setup so well that the hunters won't
know that they've found the transmitter un
less they literally trip over it.

When you compete in a QSO party or OX
contest, you don 't know who your competi
to rs were or how well you did unt il months
later. But when you go T-hunt ing, you know
whom you ' re up against , and usually how
well you placed before you go home . After
every hunt, you' ll find a lively postmortem
session with plenty of success and failure
sto ries. either at the hum loc a tion or a nearby
restaurant .

O lym pic-Style Foxhunting

Just like amateur radio itself. transmitter
huming is a worldwide past ime. In Europe ,
you have to be an athlete to successfully com
pete because all the hunting is done on fool.
Us ing hand-held gear, the hunters race off 10

locate seve ra l well-concealed transmitters .
each synchronized III go on and off in se
quence . The hunters can use maps and com
passes in addition to their OF gear, but they
can get no other hel p.

Local, reg ional. and national OF events in
Scandinavia and eastern Europe lead to the
IARU Region I championship competit ion.
which has all the trappings of the Olym pics.
T here are recept ions , banque ts , speeches
from government officia ls. and radio and TV
coverage. Hunts for prize medals and tro
phies a re held on both 80 and two meters in

separate categories for men , women. boys ,
and teams.

Up to five foxes are scatte red on a course
several miles long. Hill y. wooded terrain is
o fte n select ed. Starting times are staggered to
force the hunters to work independently , and
j udges patrol the hunting grounds . Winning
times are in the order of 45 minutes.

On the other side of the world , d irection
finding ha s become an important athlet ic
competit ion in the Peoples Republic of Chi
na . A national competition brings out the best
Chinese hunters and guest competitors from
neighboring countries, such as Japan , Rules
a rc s imila r to European championships. with
one interesting variation: Before the hunt,
each contestan t takes a written exam on basic
e lectronics , transistor circuits , and direct ion
find ing . Each point scored in the exam gives
the hunte r a one-mi nute credit against his
elapsed time in the hunt.

RDFin~ in America

Tchumers in the US love to have fun , but
they 're unique because they can and do use
their skills for more serio us purposes. RDF
plays an impo rtant pan in self-po licing ama
teur rad io. Local Interference Committees ,
pa rt o f t he AR RL Amateu r Au xi lia ry
prog ram , arc empowered to solve many
ham-to-ham interference problems by pee r
pressure and jawboning . In an increasing
number of areas , there are stand ing agree
ments between the Auxiliary and local FCC
offices which pennit volunteer ham DFers to
gather evidence lead ing to prosecution in se
rious cases of malicious inte rfe rence.



Photo 8. Wilhout accu rate map work , a hunter can pUI 0/1 lOIs of UIl/lI'CI'S.W ry
miles. Kuhy N6JSX ocasionally takes lime out to carefully plot his hearings.
/Pho/O bv Tom Curl.... WB6UZZ ,

Photo C. It tsn '/I'/lt)fj/(h to ha ve a good vehiclt' .VI'/uP in Sou/hem California.
You also need to be ahfl' to hunt on foot. Here , Cla rke WB6ADC 1II1Ikl'.v final
adjusrmenls to Ihe hidden transmitter before covering it with brush. (Photo by
Tllm Curler WB6uzz. ,

'r-hunrers ca n also serve the pu blic by
pa rticipat ing in search and rescue activities .
Dfters wo rking w ith agencies such as the
C ivil Air Patrol and the US Coast Gua rd
Aux ilia ry have helped save the l ives o f
victims of air crashes and boat ing accidents.

Sou the rn Califo rnia brazenly lays claim 10

the title of ' 'T-hunting Capital of the USA . ,.
There are close 10 a dozen competitive hunts

scheduled each month in Los Angeles and
Orange counties, with plenty of hu nters every
time. The re are also hunts in the Santa
Barbara and San Diego areas, and hums are
getti ng o rgan ized in western Riversid e
county .

MOSI hums are on IWO meters. but there
are momhly hunts on 28, SO, and 223 MHz.
All hums arc on Saturday o r Sunday . dayt ime
or evening . For a list of the regular Los
Angeles and Orange County hums, send me
an SASE.

The va ried terrain of Southern Califo rnia
adds excitement to T -humi ng . Most hu m
boundaries include the flatlands of urban Los
Angeles and Orange County. plus the Chino
and Puente Hills , some of which are over
1000 feet high. T he boundaries of the four
monthly two meter Satu rday night hunts are
all different, encompassi ng areas ra nging
from 78 to 2320 square miles . The hidden T
could be 50 miles away o n these hu nts .

The most challenging hunt o f all is called
the All Day Hunt . But that 's a misnomer-s-u
should be named the All Weekend Hunt. It' s
held at least four times a year, starting at. 10
AM Satu rday from the top of Rancho Palos
Verdes. The rule is that the transmitter can be
anywhere in the continental USA!

Hiding spots for the All Day Hum have
ra nged fro m the Sallon Sea , 228 feet be low
sea level , to mou ntain peaks 8000 feet high .
It 's nOI unusual for the hidden T to be in a
location such as Death Valley, over 200 air
miles away . To provide a deceptive two me
ter signal back to the starti ng point. All Day
Hunt biders come up with very unusual trans
mitting setups. This year in May, K6KYW
and N6J F used a 35...clement yagi antenna
with a lOO-foot long boom!

Of cou rse. there are transm itter hunts
going on all over the US . In the past few
years, I 've had the chance to talk to hunters in
diverse cities, such as Chicago, Phoen ix,
Daytona Beach , a nd Bosto n . A ll the se
groups have two meter hums, but they all
do them a bit d iffere ntly. Some run the hum
like a rally , requiring the winner to have
lowest m ileage . They say it discourages
reckless d riving, encourages careful tnangu
lation , and evens out the competit ion. Some
times the last team to ar rive is the winner in a
mileage hunt.

Other groups use lime as the winning crite
rion . They say that time is of essence in a
jammer hu m or search-and-rescue operation.
so hunters must learn to find transmitte rs fast.
Furthermore, in a time hunt there is no need
to wo rry about the acc uracy of co mpetitors'
odomete r readings.

In some places. hunts for multiple trans
mitten; arc common. In othe rs. one well
concealed rig is enough. Some hums have
strict rules about antenna polarization. po wer
variations, and nearness to paved roads . Orh
ers say, in effect. " Anything goes!" Most of
the time it's " Every team for itsel f, " but in a
few towns there are cooperative hunts on
repeaters, and bearings from base stat ions are
welcome.

Who ca n T-Hu nl?

Transmi tter hunting be longs in the main 
stream of amateur radio . Going on a hu nt is
j ust as excit ing as work ing a new co untry. DF
setups can be just as high-tech as a pack et
network or as simple as a Novice stat ion. An
informal hunting group can bu ild friendships
as well as a formally chartered radio club.
Ham RDF can be used for public service and
savi ng lives.

When you've worked that last country
you needed to get on the DX Honor Roll. and
you think the challenges are be hind you.
don' t wait for the ARRL to invent morecoun
tries. Bu ild your own RDF gear ( it's not hard :
most hunters bui ld some or all o f their DF
gear). put it in your car. and go on a cornpeti
rive transm itter hunt. A T -hu mer is never

able to say he's done it all, because some
hider wi ll always be ab le to find a new way to
confound him.

Drop Me a Line!

There are a number ofothe r cons iderat ions
for developing hum rules , which wi ll be
d iscussed in future columns. This is where
you come in . I want you to share what hunting
is like in your area. Are the re lots of small
hums, o r a few really big ones? Do the local
hunters prefer time hun ts or mileage hunts?
Continuous or intermittent sig nals? Sniffer
hun ts or on-the-road hunts? Night or day?
Which bands are popu lar? What kind of hu nt
ing equipment predominates? Who is your
local "Tchunt guru?" Would you support a
national T-hunt championship? Let's make
this column a foru m for a fasc inating aspect
of amateur radio! Tell me what' s going on in
your area , and what you'd like to see in this
column. Write to me at PO Box 2508, Fuller
ton CA 92633 (SASE appreciated if you want
a reply). o r send a message 10 75 236 ,2 165 on
CompuServe.

Remember, you can T'-hum even if you
don't have your license yet. All you need
to start is a recei ver and a directional anten
na syste m. There may be a hunt in your area
this weekend. Find out. and if there is. give
it a try!fJI

New columnist Joe MoeH K00 V has
been an avid ham since the age 01 11
and a tra nsmitte r hunte r a lmost that
long. When not T.hunting with his wife.
Apri l WA60PS, he supervises the de
sign of radar transminers at a Southern
Cal ifornia aerospace co mpany. Joe is a
Re gistered Profe ssional En gine er in
California. He co-autho red. with Tom
Cu rlee WB6UZZ, the book Transmmer
Hunting: Radio Direction Finding Simpli.
nea. a 323-page illustrated T-hunting
handbook available from Uncle Wayne 's
Bookstore.
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confinued from p. 13Kenwood

detachable change tray just beh ind the shift
lever. Bear in mind my performance evalua
tion is based on user observations, not on
bench tests.

In every case, the TM-221 A's receiver was
as sensi tive as the older TR-7400A. selec
tivity was at least on a par with the '7400. The
RF amplifier is a 3SK 184 GaAsFET, with a
bandpass filter in lront and a 3-sectiOn Hi-O
bandpass filter following (essentially a helical
resonator circu it). The output drives another
3SK1 84 acting as a mix er. Two stages of crys
tal filtering are used at the first IF (1 0.695
MHZ), and another monolithic filter is used at
455 kHz.

What makes it all work is the Hi-O filter
and bandpass titter around the first RF stage,
since most of the "garbage," such as IMO
products , issues from there. Suppressing
cut-of-band signals to limi t compression
of the front end goes a long way towards
helping you hear that distant repeater! This
is a lesson learned the hard way by Kenwood
and other manufacturers based in Asia, where
RF pollution in heavily-populated areas can
be nothing short of astonishing .

The transmitter lineup is fairty conventional.
It uses an M57726 hybrid power module
with four poles of bandpass and low-pass
filtering. Full ALC protection is offered and
the low-power output is continuously ad
justable from 0-30 watts. High power out
clai m is 45 watts; I found it at closer to 40. This
is largely a function of (1) How Ioog the DC
leads to the battery and (2) How heavy a cable
is used . The DC teads suppl ied with the
TM-221A are a bit light for nearty 90 watts of
DC input , so you may wish to use heavier wire
for long runs.

In mobile use , the TM-221A is a piece of
cake. The amber backl it LCD display should
be mandated for EVERY piece of electronic
gear installed in a car. It is equally readable at
night or in bright sunl ight, unlike the conven
tional green displays. The display indicates
the frequency (or memory channel) in use,
selected offset, tonelCTCSS enabled, scan
mode, signal strength and power output. Sim
ple enoughl

QSY is fast, and even easier when selecting
memory channels. One obvious drawback of
such a small package is the size of the control
buttons! You must be careful not to brush keys
when reach ing over to make a channel
change. An exemcie is the position of the HUlO

power switch adjacent to the POWERON switch.
I invariably punch up low power when turning
the radio on.

Conclusion

I highly recommend the TM-221A for both
first-time buyers and seasoned 2 meter FM
veterans. It is easy to use, offers just the right
amount of features and l its nicely inside
today's automobi les with limited dash space.
Receiver performance is superior in high RF
envi ronments (a selling point I cannot stress
enough) and the output power is just right for
all kinds of mobile work. Besides ... it looks
great under the dashboard! III

\

Photo D. Final bolt tightening before antenna
insta/lation and raising.

not having to climb their towers to work
on antennas! They also concur with th is
one regret: They hadn't bought the Hazer
sooner.

All Hazer kits include all hardware, 1000
pound manually operated winch , 100' of wire
rope, top pulley assembly and an instruction
sheet. The complete " GME" product line
is available in a neat 15-page catalog. Only
two pages are used to detail GME products,
the remaining pages include specifications,
drawings, typical guy wire layouts, photo
graphs , a USA Wind-Pressu re-Map, and,
of co urse , an ord er form with shipping
and purchase information. If you contact them
directly, please mention where you saw it, and
who sent youl lJJ

•

PhOto E. The Hazer in actiOn at the top of the tower.

Conclusion

We have had no
troubles with our un it
whatsoever. I've spo
ken with several local
Hazer users and they
all concur-they've had
no t roubles with theirs
and are del ighted with

Caution:
Safety of all personnel , equ ipment and real estate is of utmost importance during any antenna
work.. It is the responsibility of the installer and/or user to exercise all safety precautions at all
times. It may be necessary to obtain professional eng ineering assistance to insure an
installation that complies to good engineering practice and with local and national codes.

Actual operation depends on tower guy
wire arrangement. All installations should be
guyed, wherever possible . There are two
methods 01 tower-end guy wire attachment :
(1) lower top (apex) attachment in a con
ventional manner, or, (2) attached to the
lop or bottom Hazer main frame by use of the
lugs in the kit. When using the Hazer with a
conventional tower attachment, temporarily
disconnect the two guy wires 10 allow long
beam elements to pass and reconnected for
" insurance" 85 the assembly is completely
lowered. When used with Hazer attachment,
loosen guy wires only enough 10 raise the
assembly, thereby allowing you 10 release the
safety latch. Remove lower level guy wires,
such as those used lor 60' towers, to let the
Hazer pass. Tag lines
(short , l i g h t w e ig h t
rope) , tied to the anchor
end 01 each low level
guy wire, can be used to
retrieve the guy wires
when the Hazer assem-
bly is raised to its oper-
ating position .

Hazer
COfllimmJfrom paRr II

Photo C. Winching the the two Hazer side
pans above the house bracket.
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All Extremely useful program! Most Aries-1 Users "fire up" the program when
ever they are in the shack. vvtlether operating Voice, AMTOR, Packet or any other
mode, you will enjoy having your Log available on screen simultaneously with
your Terminal l/l"lit and access to your other ham software just a keypress away.
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FOR IBM PC/Xl/AT ps/2 &COMPATIBLES . 189.95 •

PACKET RADIO SOFTWARE
FOR COMMODORE 64 J 126 COMPUTERS

PAcm NETWORK IlAP!'ING _ 1129.95).
PATHFINDER-64l121 monitors aPacket frequency
and Iorms a table 01 II actiYe paths~een stations
heard. Up to 128 caJts are stored ina table which can
be saved ondisk. This allows you to quickly lind the
best paths to use lor accessing statlons. Features
include:

• Find aB: stations and digipeaters available to you
• Find one or two digipeatel' paths beTvoeenslatiOns
• Highlight slalions used as digipeal~

• Print lisls 01 calls. paths. or digipeaters

WRITE FOR MORE INFORIIAliON
T_ T..__ c:fw<:lo CO' ......,. 0.-.-..._..."'- '_"_ ~_ ""' . _ U.~ -.sI I*_

ZELTWANGER ELECTRONICS
P.O. BOX 4995

NATICK. MA 01760

PACKET THe INTEllfACf PROGRAIl IS3U 51
TNCLlNK-6411 2B provides a menu-driven
operating environment lor Packet Radio
operation of any TNC requiring external
software . FAST Machine language
program is more than a terminal emulator.
Features include:

• Computer data transfer rates of up to
1200 baud

• User defined eput-screen size and colors
• Complete Disk and printer support
• Operating setups can be saved on disk
• Ten 256-character message buffers
• 8192 character receive and transmit

buffers
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All About Henry
Accurately verify a wide range of inductances with this simple project.

by W.K. McKellips WB4DCV

Figure 1. The oscillator arcun. Nole the LC CircUli attached 10 pm 2 oflhe IC
This circuit oscillates ....ith a wide rangt of inductance/capacitonce ratios.

Program Listing Notes
The program is written in Microsoh BASIC. See the program Iisling.

Line 30: Change the value 01 C1 il you have a more accu rate reading lor it.

Line 50: Input your frequency reading in kilo Hertz, such as " 645.5". You

generally won't need to enter more than the hrstlour ligures

line 60: II you want to quit, enter "I" and the ptogram will end.
Une 70: Converts kHZ to MHZ lor the lormula to WOfk .

uoe 80: This is lormula '1 lor IlQuring the standard Inductance value, LS.

line 90: This rounds 011 allthe extra ligures lor a clean printout.

Line 120: Here we convert LS and F1to work in formula 1t2.
Une 140: It you want to quit, or il F2 is larger than F1 , the program ends .

F2will always be lower than Fl because you are adding inductance to the

c reon in series with LS.

line 150: Here 's the second Biggie. This lormula l lQures the value 01the
unknown inductor, using Fj , F2, and LS.

Line 160through line 210 prinl the value and otter you a chance lor addition

al readings.

The program was written lOtan Apple II + but it is so simple thaI you can

probably easily ltanslate it into other BASIC languages.

l Ie .,. 2ND ' ~"T FROM JU~Y '88 ..DID t~'CT~IC.

ll e ~. ~ ~. I 1" " " e e e,PI • F l • l ee"
II" ' N'UT ' . .. '1" . REQ Ol ' , f 2 , ".'NT
14e IF Fl > '1 D. 'l • , THEN ~E , END
I~' L>l • H Pl I PH - l - If • La
I U PUNT '"T ( L>l ' ,_,. e ) I Itt ,'UIn'.'
17' IP LX ' . NI TKU n,... ..,n .IIT 1L>l • I_I I I N· ....... . 
I '" lr L>l ' .t1 THO' nt2.' 'U'" In ' LX ' l . ttl I IN' -MYJ.
lIt '"IMY , CCT ANS$, PI lIfT , COTO 'I'

I e ' E" ~~ ~eouT "~N"Y6,e It" 1ST POkHULA FOOK ~~TEU " " ~ND OOO"

I e Cl _ , e u, RE" Cl _ , e e o UUF .
40 ~. , vTAI e, p" .T - f "~QO'NCI&6 S"OU~D It

' " . ,.:. - , PlI"T
~t 'NPUT ' DIY," n EQ .. 0 " " ... 1> ' ,PI
U IP PI • t THDl £110
7 t f l • fl I ,_, UM ODO!Vn:T TO "'1 roo. 1'0.........
1M La • ,un I lCI • IP I . l ) )
.t La • lIfT I U • IH ) I IN
IH "''"'1 , 'UNT -INDUCTA>IC& ITA.II)~"", ',1.1'

UIIY'· , rUNT, H'IIT

Tab/I" I , Program llSllng to use with tnt oscillator
to ca/culall" Mnkn" ><71 inductances in roils.

Now You 've Got It Made

Type in the BASIC program I've listed ,
and save it. Connect the unknown inductance
to the binding posts. Tum on the power
switch and let the ci rcuit osci llate for a second
or so to stabilize, then read your frequency
meter for the first frequency: F J. It will
be about 600-700 kHz . Write it down .
Now push the TEST bunon and read F2
on your frequency meter. Write that down
as F2 .

Now run you r computer program and enter
the values of Fl and F2. Voila! There 's the
value of the coil on you r com puter sc reen .

You could probably modify the meter to
figure unknown capacitance . but in my case,
I already had a capacitance meter, and want
ed to keep it simple .

So, go ahead and build something, have
fun. and save a pile of money . I sure did!fII

o

nected as an amplifier with pos itive feedback .
It' s free-running, but controlled by the induc
tance/capacitance circuit connected to pin 2 .
The oscillator will work on almost any induc
tance/capacitance ratio , For that reason, it'll
measure from 0 ,05 ~H on up to at least 20 H.
the biggest choke I had in my collection.

The only critical component is the 1000 pF
silver mica capacitor Cl. Capacitor C I is
large enough to more o r less swamp out any
stray capacity in the circuit. A silver mica
generally rates at5 % tolerance , and has very
low drift . That should get you an accuracy of
about 5% , If you have-an accura te capaci
tance meter. you can get C I's exact value ,
plug it into the program. and get even better
accuracy .

I soldered it together on a Rad io Shack
Experimenter 's IC Perfboard , (CatN 276
150), that measu res 2 ~ x 3 ~. This I installed
in a Radio Shack Experimenter's Box, (Cat N
270-233) , but I'm sure any small box would
do. The binding posts agai n came from the
Shack (CatN274-6(2) .

Testing the Tesler

After finishing the unit, I used a capacitor
bridge to measure Cl. The value read , in
picofarads, was then plugged into the formu
la . It doesn 't matter at all what value you use
for the inductance standard LS because the
BASIC program figures the value of LS auto
matically , and uses it for the calculat ion.

Very short wire runs between the tuned
circuit and the bind
ing posts helped keep
stray inductance to a
mi nim um . In m y
version , I found that
shorting the binding
posts kept it down to
about 0 .05 ~H .

Figurt 2. PCBjmljor tnt oscil/alor.

22 73AmateurRadio · Nove mber, 1988

0 .....'"-..- _._..~
- . J. • •." .. ........

•• .....
• - ••

I. ...
• .W

,....., •" ,.-
''''." " - 1" "'.IF.'"'

0'

r - -- •• -... -.. '.
L_ -- ••.........-. .... ...,.... l--

I had tried build ing vanous inductance
bridges in the past. Most of the designs

worked well on the larger inductances. but
are best described as flaky in the lower, mi
crohenry ranges .

Having collected my share of small coil s
and chokes , I got fcd up with buying a new
coil for every project when I probably had
three of thai value in my j unkbox. I wanted 10
measure the values of all those funny looking
linle lumps of wire , but I didn't want to pay
S150 for an instrument to do so.

How about a kit? The July 1988 issue of
Radio Electronics offered a solution: a build
it-yourself digital inductance meier designed
by Neil W. Heckt . There was one d rawback ,
however-the pans kit costs $149!

T he Do-It-Yourself Approach

Finally, I read that story and examined the
math behind the concept. The idea was de
lightful. All you needed was a programmable
read-only memory (PROM)chipblasted with
16000 answers based on the formula . The
rest of the thing was just an oscillator and a
cheap frequency meter.

Well! I already had a frequency meter and a
$ 1000 computer sit ting around . Ali i needed
was the oscillator. The formu la cou ld easily
be incorporated into a simple BASIC program .

Circuit Components

The oscillator is ingenious. (See Figu re I .)
It' s an LM-3 11 voltage comparato r IC con -



RECEIVER
137.5 MHz

C/ly

("',,, /,,,,,,10':1 ·tf ~nr/l"" ;"
P.O Bo'1476 · sa..... P... ~0 21l~

CONVERTER
MMk 1691-137.5

1691-LY (N)

GAIN : 20dB
BOOM : 6 '
see.50

AllOW 3 TO 5 WEEKS FOR OElIVERY_
MD RESIDENTS ,0.,00 5% SALES TAX

CUSTOM EMBROIOEREO
QUALITY HAM HATS ·7::

D,splay your name. calland homelown on our lop quality summer
mesh cap wilh while seamless fronl and matching bill in royal blue,
red or brown wilh matching thread. 8"
W'NTER CORDUROY also available " ii
in red or navy blue w ith while thread.
Please send: first & lest name (ma x."",",
1411'S) call (ma x. 6Itrs). city & slate
(mu.1 41Irs)

Visor available with call sign only ~:::::::::::::::::;;~
wh,lew,lhnavylh.ead , ..6:: "-
BE SU RE TO INCLUDE COLO R

Send Check or Money Order, Plus $3 .00 Ship
p ing and Handling Per Order. Add 25C for each add'i~~__/
cap ordered.

1691-lY (N)
PREAMP
MMg1691 t--i-_-:-:,-:::-:c':-::-c-c-::=

MMg 1691 MMk 1691 -137 .5

GAIN: 13dB GAIN: 20dB TYPICAL
N_F.: 1.2dB N.F.: 4.8dB MAXIMUM
12VOC @40 ma 12VOC @ SOma
$250.00 $330.00

Send 75C (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord. M A.
• PRICES SUBJECT TO CHA NGE W ITHOUT PRIOR N OTlCf

S1 SPECTRUM INTERNATIONAL INC. (508) 263-2145
P.O. Box 10845, Concord, MA 01742, USA B I ,,/Sol I

CIRCLE 183 ON REAOER S-ERVIC£ CARD

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

TINY-2 is our 'I f!W IUUl-C(,,~t high -
performance stanaara for packet con- MI CROPOWER· 2 is our remareabty
trotters: Tbousanas atreaay in use, compact, 18-mUlce unit using upgraded
worldwide. A perfect beginner's unit. TAPR TXC-2 tech'lOl0!O' that requires

Complete, u-nva , 119 95 1t."S-." tha,, ·10milliamps.' Ih r very portabte
ana tested. only • operation. sola r or batte:!'" you neea not

BENE FITS and features ofboth units: pay m ort' fiJr a TS C that s about the size
o Optional personal message system ofyour nrt lrtu SI;'9.95, '159 95

(mini-BBS) Add $10.00 noU' at a IoU' •
o Tiny f!1lOughfor briefeaselportllble, yet 0 tutty compa tible u 'ith ROSE & NETI

large enollgh for (,llS)-' experimenta- Ro." EPRO.\ls.
tton or repair 0 32K RA.H. 32K Ro.H. 4.9 mJ/z c pu.

o t -year timttea u-arranty; exxettent 0 Xtal contronea modem. compa tible
customer support. tl'ith lise 0 11 tom lfF!VlfPI UlfF

o RS-232 and 17"L compati bte-s-u tt TO ORDER, toll-free with major
COlUlec/(JI'S suppttea. charge ca n t, call: 1.800-223-3511

D u llest AX.25 soft u- are; Iecbntcat support line:
TCPllP (KISS) R"'" 813-874-1980
moante tnctuaea. rrac-vomm

3652 \fest Cypress st., Tampa FL33607
P/WHe St'1I(/: 0 Tin)" 2 D .I1tcm ftJu 'l.'r ·2 0 TSC-220 info 0 FREE Pad:..t Crull/og.

GOES 1691 MHz RECEPTION

,I'lQI~ Zip Card ......m lwr EXp. DdU

M oney B ack G uaran tee. Add SJ . sbippin$l1mndlingpt>rrmft>r. FL addressesadd 6 %.
."aj or Cred i t Card.. g i l'e number. exp t ranon and signa t u re. F.-4X, S/j-S- 2-8696

Call lor t'ade

"'00
ead'l 125 00

230000

,. '"ss oc
saoc
3900

125 00
"' 00
49 95
"00
"00

__ 7900
3.95 upCALl

''''""00

""300
1995

' ''''3""
3""
'00

eece eo

New Kenwood TM·12I A. mobOe

cos """'"

KenWOOCl TS 140$

[u]ill[[]~~rn[(]
Electronics Supply
3621 FANNIN 8:
HOUSTON. TEXAS 77004 ~

IC 181 C-all
USED EQUIPMENT
A~ equ,pment used, dean, with 90 day warranty anCl 30
day ll"oaI So, monlh5 t.... neoe a<}311l5l new 0lQU1pmetII Sale
~oc:e tetunded • IlOI salosloed

C-alllcw Iale5l used """"
(8OOl231·3057

CALL FOR ORDERS
1 (800) 231·3057
1·713·520-7300 OR 1·71 3-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1·713·771·7759
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED
New loom IC 181 T'adft wanle'd
Kenwoocl TH215A, TH25AT T,ade '" you< oIel HT
New Kenwood TM-52IA. 144/220 MHz FM ,. Call

GNU PRQO
TE SySiems 2m Amp 30-160 ",an. GaAs lel 5229 00
eccces
MnnvnOf" 510 00 ""-card,VISA,orC.o 0 AI p....,,,,,
fOBHou&Ion.e, cepf_noMd PrOl5~ItId>ange"""'"

IlOIICe IIeml;subledItIprosale Cal ¥l)'Iffle 1tIct>ed< eeSlaIUS
of you. ordet Te, asres!dents add sales tao. A~ Items tvII tee
lory w....anly plus MadlSOtl warrantv
8It1:l ...cl B. lden productlln I lock. c.Illodey.

lcom 761

Shure 444D
HEll Bt.ll0 Boom M. e. _IICl 8 potI

HE.. ..,1,l5 Oesl< I,l.e
Cushctalll24W B (146 MHz)
Bunem ut HF6VX, BO- I0 ."'tocal
Husllef G7-144
t..--> 2-meIef on gIBs$
A.t1Ie<:o2lol . 5.t8, I,l"ll ........... Como
VanGordonG5RV
lIilIof AB5mob1e
Thousands of panel mel"'S
......<'N(l. 1000 pi/sao II!eeO\hrOUlfl caps
T.anstofme< 120 V Pf , . 1050 VII A (See . 18 W.e)
lOOrrti'45OV A,.."Cap __
12Omld/45OV A,oaI Cap
A'lSta SWR B10dge 3-30 MHz
831SPPL2f>9 SoIverplate (Ampt>enoj)
82-61 N I,l.., C4r"pl6001)
82-202-1006 N l,lale t9'913)
Doo..otOe female UHf
UG176~.

Recelv"Ig tubes 50-90% 011 t,st pr ICe
SanIec Boom M.eII-Ieadse1 (!~5ICOM)

RQhn SA 25G 61 (61--",_m)---

CIRCl£ 25 Ol\l IlE"OER SEIIVICE CA IiO CtllCl[ 152 0 1\1 RUO£R SERVICE CARD
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RF Concepts
Mode13·312

73 Review by Pete Putman KT2B

220 MHz Power Amplifier

A great way to boost your signal.

RFConcepts
2000 Humboldt Street
Aeno, Nevada 89509

Price Class: $264

RFC 3-312 220 MHz Power Amplilier

Perlormance Tests

Preamplifierhas16dBof gain.
1dBcompression occurs al - 3 dBm output.

Test voltage: 14.3 VQC ,
Ma~imum current @ 125 walls: 18.5 amps.

Conclusion

The AF Concepts 3-312 220 MHz amplifier
is a well-designed piece of equipment that will
surely get a lot of use from 220 operators.
Workmanship is of the highest quality and the
amplifier eas ily meets the published specifica
tions. 1II

preamplifier test , I used an HP-608F signal
generator and Boonton 92 RF mill ivol tmeter;
for the amplifier test , an 1G-375A as the signal
source, two 6 dB pads, two Bird Model 43 at
the input and output, and an Astron AS-35M
power supply . Note tnat all measurements
were made at 14.3 volts, as opposed to the
specified 13.8 vone. so power output maybe a
bit higher than the average.

The RFC 3-312 certainly has an abundance
of power. It easily met the factory specification
of 120 warts output lor 30 watts drive, and ,
although I used a slightly higher voltage, I
would expect 25 walls 01 drive to saturate the
amplifier at full output.

The preamplifier has enough gain to
engage in serious weak-signal work, but
may " crunch up" in a high RF environment.
The 1 dB compression poi nt of - 3 dBm
is slightly less than average performance for
a GaAsFET design . High-performance units
will typically have a 1 dB compression point
01 better than +3 dBm, and I consider 0 dBm
10 be about average. 220 MHz operators close
to a TV Channel 13 transmitter may experi
ence some degree oflMD products with this
design.

Field Performance

The RFC 3-312 gol a fairly rigorous workout
during Ihe 1988 June VHF aso Party, as it
was alone lime or another (1) an intermediate
driver stage for an 8877 power amplifier, and
(2) a final stage for the 220 FM station. It took
us a bit of tweaking, but we were able to coax
1200 watts from the 8877with the 3-312 driven
by the previously mentioned 1G-375A. Our 220
SSB/CW station was constantly on the air as
we worked over 80 stations in 28 grids with
excellent reports.

Outpullevel
- 24 dBm
- 19 dBm
- 9 dBm
- 7 dBm
- 6 dBm
- 5 dBm
- 4.5 dBm
- 3.5 dBm
- 3 dBm

Outpul Power
22 wens
so wallS
75 wane
95walls
105watts
uu wens
120walls
125walts

Praamplifier
Input Level

- 40 dBm
- 30dBm
- 25 dBm
~23dBm

- 22dBm
~ 21 dBm
- 20 dBm
- 19 dBm
- 18 dBm

Amplifier
Input Power

2 watts
4 warts
Gwans
10wans
lSwans
17wans
20 watts
25watts

at their back panel." The good news is that
you can remove the cover and change one
plug-in jumper when you want to go back to
negative keying . This review amplifier was
tested with an tCOM 1G-375A (that does have
negative keying), as well as with a plain old
footswitch.

One additional connector is a 5-pin DIN
type that enables remote control of the amplifi
er's functions. It's similar to the Mirage remote
con lrolfunction. Although RFC does not now
make a remote con trol head, they have a
schematiC of the jack wiring, and they supply a
companion 5-pin DIN plug so you can roll your
own. Finally, the dropout delay in SSB mode is
adjustable via a hole in the side .

Measu rements

See below for the test results. For the

A common saying in ham radio goes
something like, " You can never have

enough power." Perhaps I can amend thaI
somewhat to read , "tt's always nice 10 have
more power" ... especially on 220 MHz. where
there are a variety of operating modes, from
weak-signal work 10 repeaters and packet.

RF Concepts has answered thai need quite
nicely with the AFC 3-312, a medium-power
" brick" with a buill·in preamplifier. Following
in the footsteps of their very popular amplifiers
for two meters, Everett Gracey WA6CBA and
Ken Holladay K6HCP have brought forth a
nice complement 10 the wide range of 220
MHz transceivers available today.

The AFC 3-312 is designed 10 accept drive
power over a range from 200 mW up to 40
watts, which pretty well covers all the bases.
Both hard keying and AF·sensed, VOX-type
keying are available, and a preamp is included
to help pull out the weak ones. The attractive,
black aluminum housing has more than
enough heatsink capacity .

The device line-up consists of a pair of Mo
torola SRF3883 devices with a hybrid com
biner operating in Class AB mode. Therefore,
me 3-312 is capable of linear operation wi th
any mode of modulation, be it FM, AM, SSB,
or just CW oThe preamplifier is a Telefunken
CF-300 GaAs cevce driving a U309 buffer
amplifier, with the combination yielding 18 dB
01 gain at about 1.2 dB noise figure.

Front panel controls select power, SSB/FM
mode, and preamp. Incidentally, I've lound
that a bit of confusion exists regarding the
SSB/FM switch on most solid-state amplifiers .
It does not change the mode of operation, only
the keying drop-out delay! When in FM, the
amplifier still operates in Class AB, not Class
C, as some operators apparently think.

Rear panel connectors lor RADIO and ANTE'"

NA are conventional UHF types. A four-pin
TRW/Jones connector is used lor power,
while a standard RCA connector enables the
hard-keying circuit. The AFC 3-312 is factory
wired for positive keying as opposed to nega
tive keying, as the manual claims that "most
transmitters have a positive voltage available

24 73Amateur Radio . November,1988
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You've waited a long time for a
Simple. rel iable. low-eost 96111
baud PACKET N·ETWORKING
s~stem. Now you've got It! Our
new MO·96 MODEM and orect
FSK Transmitters and Receivers
for 220 or 440 MHz inter l ace
directly with most TNC 's. Fast
diode switched PA's outpu t 15
or 511W. Call for eomp'ete Info
on t he r llht syl t em for your
applk:ation.

RECEIVING
CONVERTERS

-COR·3 Kit . Con trol ckts and
audio millers needed to make a
repeater. Tail & time-out t imers,
local spkr ampl, courtesy beep
. . . . . . . . . . . . . . . . . . . . . . .. $49
-CWID Kit. Field programmable,
timers. the woriIs $59
- T O · 2 DT M F DECOD£RI
CONTROLL£R Kit. Full 16 digits.
switches 5 f unctions. toll call
restnctcr , programmable, much
more. Great for selective calling
too! $79
-Ap·3 AUTOPATCH Kit. Use
with above for repeater auto
patch. Reverse patch and phone
line remote control std.. . . $79
-Ap·2 SIMPLU AUTDPATCH
TIMING BOARD Kit. Use with
above for simptex autopatch
. . . . . . . . . . . . . . . . . . . . . . . . $39
-MO ·202 F$ K D AT A
MODULATOR Kit . Run up to
12 00 baud d i g ital signa ls
through any tm transmitter with
l u ll handshakes . Radio link
compute rs. te lemet ry gea r .
etc $39
-0£ · 2 0 2 F S K D A T A
DEMODULATOR Kit for rcvr end
of link . . . . . . . . .. $39

LNG -(*)~";-,
GaAs FET
PREAMP

ONLY $591............

"Spet;.fy run,". ''''II! IJf!SlfH 12()'1 75.
200-24(). or coo-soo MHz.

GaAs FET Preamp With features SlmHar to LNG
series. erceot .utomlltlellll~ l wltelltl out of
lint durinl traMmlt. Use with base ormobile
tJ~lJPto25 W.

FEATURES:
-y.,. Low NoiM: ' .7dBvtlF.'.8dBUHF

0+fiCJl GIln: 13·2tdB, depeodInj on freQUeOCy

°WId, DynarnleR,Inl ' : to resist O'Ierload

°Stlble: new·type dual·gateGaAs FET

~ Sp«'fy tumn6 '''''6~ desN~· 26·30. 46·56.
131·150. 150-112. 21().230 . 4()().470 . or
80().960 MHz.

GaAs FETPreamp
smnar to LNG, esceot designed lor low cost
& 1Nnlll 1it' Only 51S"Wxl·S/S"L ~ 314"H.
Easily ITlOU1ts n many radiOS.
" Sp«tfy rutww ' ''''6I! <Jesn(1' 25-35. 3 5-55.
55-90.90-120.12'0-150. 1SQ.200. 200-210 .
OT eoo-soo MHz,

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24/k•.
$39 ............

HELICAL RESONATOR
PREAMPS

LNS-(*)
IN-LINE
PREAMP

lOW-nQlse preamps With helICal resonators
reckIce Intel nlOd , C1OU-Mnd Jlter1erence in
CJ1tJClII appIicatJOOS.
MOO£l HR.I.,,")' $49mf. $84 1.11/ .

" ~,fy r"fII"lt rllfl.~ deslrtJd.. 143-1SO. 1SQ.
158. 158·162, 162 ·174. 2 13·233. 42V-450.
45Q.46 5. or 465-4 75 MHzFCC TYPE·ACCEPTED TRANSMITTERS. RECEIVERS AVAILABLE

FOR HIGH..IJAND AND UHF. CAU FOR DETAILS.

-FM EXCITERS:
Kits $99. Wit $179. 2W
continuous duty. TCXO&
xtal oven options available.
-U51 for l'M, 6M, 2M,
15'·174,221 MHz.
-U451 'or uhf.
FCC type accepted for commercial bands.
-call for latest informa tion on 900 MHz transmitters.
-VHF .. UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models. kits starting at $79.

KIT. ONLY $675
WIREO$975
YHFORUHF

FEATURES:
• S£NSlTlVrTY SECOND TO NONEI GliAsFET front end on vhf
models gives 12dB SINADof 0 .12uV(vnf), 0.15uV(220). UHFmodel
0 .25uV std. e.t uv with optional helical resonator preamp.
-SELECTIVITY THAT CAN'T 8E BEATI Both a-pole xtal filter &
ceramic filter for > l'tdB at onl)' ±12kHz. Helical resonator front
end to combat cesense & intermod.
-CLEAN, STABLE TRANSMITTER, up to laW output standard; 50W
with accessory power amplifier.
-FCC TYPEACCEPTED for commefcial high band and uhf.
-Court" J beep, tield-pl'"ogrammable CWID, flutter-proof squelCtJ.
automatic frequency control to compensate for ott-frequency trans
mitters (all standard features).
-Full ranl e of options available. such as eotccetcn. phone line or
radio remote control, sub-audible tones, cccrexers.

-R1441R221 FM RECEIVERS for 2M.
150-174,or220MHz. GaAsFET
front end , 0 .12uV sensit ivity!
Both crystal & ceramic
filters plus helical resonator
front end for exceptional
selectivity : > 100dB at ± 12kHz
(best available anywhere)!
Flutter-proof squelch. AFC tracks
drifting transmitters.
Kit $149. wit $229.
-R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional net. res. preamp). Kit $ 149,
wit $229.
-R911 FM RCVR FORHI MHZ. rncie-ccoversco. GaAs FET front
end. 0.2uV sens. Kit $169. wit $259.
-R76 ECONOMY VHF FM RCVR for 10M. 6M. 2M, 220. WithOut ner
ree o -erc. Kits only $129.
-Weather satelln e " AM Aircraft receiVeR also avail.



• •

ow you (on tern free time in lo powerful
(ode building lime. For no¥ice, CW, oDd od¥tlnted

ORDn TOll FREE: l·aoo·34/1·n U m.. ,
Or Mail Check Man... Orde\' to' Co,. ,,,. ,n">. ", . 1 -411~

STARTONE ELECTRONICS ""~·~h ~~ ~

P.O. Bo.l404, Aptos, (A 9.500H1404 ~
IhM~. hi -Om (odI .... ..w S1.5O~
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CIRCLE 37~ IfUO[R 5ERIIICIE CARD

MS·l03

~L FIRST CLASS,
PAY COACH.

CIACU:I. OH RuDEA SERI/lel: CARD

SG·789 MS·l01
Now, full feature 9, 10, and 12 Ban:! World Receivers in a convenient shirt pocket size.
Priced right loryoor buO:;let inckJdiR'J FREE Stereo Headphones. 1year limited Warranty
on parts and labor. For a FREE M color calalog cal 1-800-232-2929 (outside California), or
1-818-288-1661 (ltl Gafilorria).

SANSeAN
A World of Listening™

9060 Tetstar Ave.,Sui l9, '202 8 Monte, CA 9173\ Telephone :(818) 288·1661 FAX (818) 288-8231

Please II.&nd all rNder lnQ\llrtes di'ect ly.



Number 10 0f'I your Feedbkk u rd

A Lap-Top
Repeater Controller

Full-featured repeater control from a PC-DOS lap-top computer.

Jim Edrington KF5WO

Hardware Deslgn

The design goal was to take as much advan
tage of the computer as possible. reducing
custom hardware to an absolute min imum. It
is always easier to d uplicate so f twa re
(DISKCOPY A: B:) than to duplicate hard
ware (huy , bend . solder, test . etc.). A com
puter. spec ifically mod ern laptop models. of
fer many o f the ha rdware functions needed to
build a top notch repeater controller.
• Battery backup built- in . for power tran

sient immunity .
• Low power consumption. which is great

for re mote sites and long life .
• Built-in clock and calendar features.
• Internal modems for re mote control and

programming via the telephone .
• Small size. to fit in equipment racks .
• Built-in mass sto rage . for anything from

program load to logging the history o f re
peater usage.

• Full programmability .
• A suffic ient amount of regulated power for

external ci rcuits.
Many computers. includ ing the Convert

ible . offer a speech synthesizer as an option.
Speech adds highly desired features to mod
ern repeaters . It allows non-code types to
understa nd the ID. for example . and it reports
phone patch operation.

Until the day when someone market s a
"repeater controlle r adapter" for a personal
compute r (my apologies if there is o ne
of which I'm not aware) . some custo m
hardware will be required . For a repealer
equipped with a phone patch . the follow
ing funct ions external to the computer arc
needed :
• Input 10 the computer from the radio re

ce iver squelch .
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arc a new breed of computers . They are the
first 10 combine the power . featu res. and
standard ization (IBM compatibil ity) with the
small size . battery powered capability . and
other fea tures desired for a repeater con
troller. These are the laptops . such as the
IBM PC Conve nible and the Toshiba 1000
scncs.

Th is anic1e describe s the hardware and
so ftwa re design of a repeate r wit h the
IBM PC Convertible as the controller. This
design has been operating for over a yea r
without anent ion . except for a few days
follow ing a lightning sto rm. that damaged
the mod em.
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S e ve ra l CO ni roll e rs have bee n bui lt
around home computers. such as the

Commodore . Atari . and Radio Shack . These
low cost computers perform basic repeater
functions well . However . they lack many de
sirable features for a repeater co ntrolle r or
regu lar computer. Adding options to make
these low cost computers more useful quickly
raises their cost. The cost of addi ng a disk
drive . for example . may be se veral times the
price of the computer.

Until recently . full-featured microcomput
ers were large and power hungry . taking
whole desk tops and requiring noisy fans for
cooling . Now available at a reasonable pr ice

,

•

Figure I . Schematicfor rhe interface between computer lIIuJ repeater.
Figure 2. Telephone in/l'r/au for Ihl' repeater
conrrotter.
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CIRClE 343 0J0I READER SEflVICI CARfl

CAll NOW FOR OUR CHm STMAS SPECIALS
•

KENWOOD tujlCOM YAESU

110-4 Route 10
~8t Hanover
N.J. 07936

CIRCLE 30 ON READER S ERVICE CARD

Let the Sun Power vour Station!

PERSONAuz ..:n xrucs
YourCall ~rg n & ARRL IOJ!" 00 a IO oz. ccnee or IS
oz . bttr mug
A G R t:ATGlti lDfo:A OR C LUB AWARJ)

10", Mug S5.9:I 2 fa Sl0 9:1
l5ot. Mug S7.9'l 2 for Sl4 9:1

lpo,,,, c.fI ....., ~"lr~ dew,...,,1I SI .50~ Onlotf
"Ik... 6 .. htXl.\'C'I) . l"C .."....... _ S'Ita,

SrndCh.d T,>do) To: CALL SIGNCUPS
P.O. IitIX 171162. Ra .,;gh. NC 27619

--_.- ---_ ..._...._-----_-...--_--- --_._- --_!""!P' __._ ..COD"

~. --.._-... ...- ,-_. --, _.._.. . ....
-'. 00- _ " .. _ ...._. _ n·_ ....
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....... __ ..", . L.._ • ., _ ....---- ,--.........._ _-- _-..
"'_'M_>." .00 ..r .....:.., ::J,\;'''A' "- .00••

CtRCLE 344 ON RUDER S ERVICE CARD

"o~m.t I (801) 467·8873• ute nc

1057 E. 2100 S o . · S.III L.... C rty. Ulall ... , Ot

We wa nt to be Your Rad IOStore
Fu ll Line 01 .... maleu. Rao,os Compu~..'s Inle' laC,nq

& a cce see « es Tim W71QY 0' p , e be n 1<. 71<.'-'1

CIRCLE 38 ONRU DER SERVICE CARD

QEP's NOT TOO LATE SALE
Your not too l ate, coppe r pric e_
WILL dr ive up t he pri ce of coax

even .are. Better b I t WOW .

••• • SAME DAY SHIPP I NG ••••
TNI JIM N2GKW a BILL KA2QEP

c-HI·PERFORMANCE DIPOLES-

VISA a MASTER CARD ACCEPTED
SHIPPING I S ADDITI ONAL

Call TOLL FREE

1-800-USA-9913
in NJ 201-887-6424

AMPHENOL SPECIALS
PL-259 8 llver (mica r illed)
UG- 21D ON' mal e cable e nd
U6-2 1D ON' (fitt ed f or 9913 )
U6-23D ON' f emale cable e nd
U6-29A ON ' Barrel !JaCk-J ackl
U6- 57B ' N' Bar rel plug-plug
U6- 58A ' N' Cbaaa ia r eceptac l e
U6-83U ' N' PlUS to UHF Jack
UG-146 ' N' Jack to UHF Plug

Copper-cl.a.d 14 Rao (7x22)
7c a foot ( a ny length )

Identical to Bel den 8000

• BELDEN9913 low-loss
SOO ft Roll $200.00 or 42¢/ft.

• BELBEPI 8i!U (foam) N;A
SOO ft Roll SI65.00 or 36c/ft.

• BELDEN f5)f,7 RG-213
500 ft Roll S2OOo00 or 46C/f t.
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""mes.er-""...

New Opl lona l
& annl"ll; MlCmph"""

4 Carmel Drive
N. Billerica. MA 01862

ClRCt.E .. OH RUDER SVtVICE CAJlO

1ft('.

n'DER
$939.00

(N,weml'lt:, oo.;l YI

" I'IIl.AIIH \1'1;\ 0 " 1i..;SW(JIIIl. I((lSI. H.F.W. H\ GAl' .
ETC U Ll .T.O. SU J, lmlLSUHi2l5.0U

"".. "'. " , M . .... "" .Tt , '" '''''- ' ALL ,.'n, t' A'" "'. " "T(>~
M" , ..........

to ...."' . " '" "'" ,"" "',. un",... n, t ')0 ...If.
ROSS DISTRIBUTING COMPANY tPO 80. :m ....)

18 SOJm Stale seee, PresIon. kllI/IO 83:163
TeIe!""O' oe 8~2--oa JO We CloI5e _ H lOon o,o()I<l & SAT

CIRCU 254 OH REAOEIl S£JMCE CAM>

SUPER ICOM
SUPER ICOM 8p·7&13,2 volts, 9OOma,
double the capacilv 01the teem BP-7,
5woutput
SUPER 1t01 BP.a. 9.6 volts. l2OOma.
5O"lIt more capac ity Ihanlhe lcom BP-t

Both a re rapid~ c/lafge only . Of

s1i<le in _ all dIlfgef. 4 inches Ilogh. BP
1S or BP-E $6900'

-'"I ..... PI-Z5. l5lL 2ll
1_IP·3
1l.. I P·5 1~

1_ I P·lISOOlllll
1_lp·1

Call or send Ier Iree eronure

RF MicroTech
(508) 667-8900

149 Palmer Road . Soulhbury. CT 06488
(800) 634·81321" CT (203) 264-3985

SUPER IlElWOOQ f'l.2SI!f'I.2llS.
a 4 volts. 'Dlma. dDubie ee
upacity of the P8-2SfP8-26 Iof
tile 25OO12WJ135OO136OO Ch¥ge
wrth eIItoef !he $Iand. d wat
ch¥ QI!'" Of drO(l in cl\argef. 3
inches high, $6500'"

BY POPULAR REQUEST

SUPER KENWOOD

snap
-on

choke

V'SA

Euet replacement FNB-2 Nicadpacklor
YaesufT·404Il 1207RI2OEfl 170llfl $27.00°

Now Novices and Technicians can enjoy their new 10 Meter phone
prtvUeges and DXIng with our new Ranger AR 3500 Mobile Transceiver!

e Two Models to fit You r Bu dget & Power Needs: 30 Wa tt & 100 Wa tt
• Microprocessor Con trolled Circuitry • Exceptional RX Spectncauon s
• Very Compact • Manufactured In Japan & Quality Checked in U.S.

• Low Breakthrough Price • New Opuona! scennmg Microphone

East Coast Warranty
Center
Exd usive NI-Cad
Battery Backup
Dea ler Inquir ies
Welcome

°Add $4 00 sl'ilppong ,\ h;nllng. CT resMlertS~ M ta-

Complete line 01NICAO replacemenl packs lor lcom. Kenwood. Yaesu. Tempo. Santee. Alden.
Cordless Telephone6. Alkaline. Nicad and Gell-Cells. All NI CAD paClls include a 1 year
guarantee. Commercial Radio PaClls also available.
For all your battery needs. write or call today lor a ecmcrete catalog. Dealer inquiries invilelj.

SUPER PERFORMANCE BATTERIES
CIRCLE 78 OH IlEA DEIl S£RVICE CARO

•

•

•

Entry Level Price.
Extra Class Performance.

T
e
•p,
o

ELIMINATES RF INTERf."ERENCE IN:
TV l\C1$, RaJ.ios, HI-fl, f'A i~Cms, Telephones, VCRs.
Te. 1 eq uipment, Burglar ;uld F"~ " Iarna, Modems,
MonilurS, Complllc1l, R adio and TV tioas, el c.
EASYTO US~ flU over and Ul3 p5ODl.O lI,WP-1.1Id
ribboa ublu. No need 10 rewire oo.".caon. Unique,
o.plil: ferrite con: da.igD (liS up to RGllU COP QI:>les:
WORKS IN "COMMON MODE', (,lIen ~r~ j.,
due:cd lllibe braid or obic"k4 Qbb aDd .....-a WQ/

S.-w '"""__a.m.z orlIutl... . .5·1OlI MHL

OOl.S NOT VOID t:QVIPMENTWARkA."I1Y

....WJiltWk (~ yow dedtr ad<age of cl'ookss
orortk,~ fronI: willi insl. !nstfUClio..lS

computeradio $12.99
Box2lIl, Pine 8 .ook, NJ 071)58
Tel: (W I) 221-0712
Send ~"OI...J ch«/c ....11 <.>No. ow Jhip _ .... J4y Fin-I
a.w.: J(}--J.ly motIIt'J' IHIcJI .....-..I)r.~ dlJo:DwI/I..

ClftCU 345 ON READER SERYtCE CARD
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Figure 3. Th~ audio circuits for Iht repeater controller.

• ampul from the com puter to key the
transmitter.

• A dead-man timer function, to disable the
transminer if the computer or software
should fail.

• A tone generator, for repeater 10.
• Audio circuits for de-emphasis/pre-em

phasis. level control , and audio routi ng.
• Some means of remote control, so that a

control operator can disable the repealer in
case of trouble .

• The telephone interface . with its associated
off-hook circuitry, DTMF generato r ,
DTMF decoder with protection. and iso
lation.

The Computer Interface

Somehow the computer and the repeater
hardware must talk to each other . In comput
er talk, this is known as the interface . An
interface can take many terms. and can vary
widely from computer to computer.

To simplify connection to the computer ,
and to make the connection standard, we
routed all computer input and output (except
for speech and power) through the printer
port . Virtually all personal computers use a
Centronics-type para llel printer port . Al
though this port is nonnally for output only
(eight lines with a strobe) , nine o f its status
lines will work for input as well as output.
These lines are normally used for such func
tions as monitoring the printer' s paper supp ly
and on-line status.

Since the above functions require more
than 17 lines, multiplexing (using a line for

more tha n one purpose) was necessary . Two
of the output control lines were decoded into
four select signals using a 74LS139 type de
coder ch ip . T hese select signals control
74LS374 octal latches , enabling the comput
er to provide up to 32 individual outputs (four
times the normal eight) . The compute r can
read up to 16 input lines by using the four
select lines to multiplex data onto four of the
input status lines . O nly 16 output lines and
eight inputs lines are implemented here . For
maximum reliability, a separate control line
is dedicated to the dead-man timer. Thi s cir
cui try is shown in Figure I , the interface
schematic d iagram. The logic used to imple
ment these circuits is the 74LS series . You
could use equ ivalent functions in CMOS for
lower power consumption.

The Telephone Interrace

A typical telephone interface is shown in
Figure 2 and part of Figure 3 . You need FCC
approval before connecting anything directly
to the public phone network. All c ircuitry on
the telephone side of the transformer should
be well isolated from other circuitry and the
chassis. Keep in mind that the DC voltage on
an open phone line is about 48 volts , and that
when the phone rings, ISO volts peak-to-peak
appears on the line . Keep fingers off!

In Figure 3, when the two op amps (VI A
and UIB) are connected to the telephone
transformer, they perform the " hybrid"
function which prevents the outgoing audio
from appearing as incoming audio. Equiva
lent circuitry in a telephone receiver allows

you to hear Aunt Emma in Osh Kosh, but not
your own voice too loudly . U IA drives the
telephone line th rough the transformer. U I B
is connected so that the voltage at the output
of U IA appears at the inverting and non-i n
verting inputs (of U IB) equally , thus cancel
ing each other. The voltage at the phone
transformer, appearing only at the non-in
verting input of UI B, is amplified .

In Figure I, a relay closes a path for direct
current through the primary side of the phone
transformer. This tells the phone company
that you are "off hook. " This relay is also
controlled by the computer via the printer
port .

Audio Circuitry

The controlle r mu st handle four aud io
sources. They are receiver audio, speech
synthes ize r audio, dialing tones , and tele
phone audio . Audio must be routed , at the
proper time and level, to the transmitter and!
or the telephone.

The audio ci rcu itry of the controller is
shown in Figure 3 . Thi s circuitry is built
around a summing op amp (U 1D) with four
possible inputs, some switched . The switch is
a CD4066 IC analog device (U6) which the
compute r controls. This way , the proper au
d io signal is sent to the transmitter and/or the
telephone. depending on the operating mode.
Note that all outgoing aud io is passed through
an AGC (automatic gain control) circuit to
prevent overdrive . The gain control element
is a Cadmium-Sulfide photo detector used as
a variable resistor in the feedback path of op

73AmareurRadio • November,1968 29
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A good solution to this problem is to float a
small lead-acid battery in parallel with the
external power source (with diodes to prevent
reverse current flow). lead-acid batteries
will ope rate for years if not ove rcharged .
Motorcycle or lawn tractor batt eries are
ideal.

If the computer loses power, it will do no
hann. When power is restored, the software
and all programmed phone numbers . and oth
er data . are reloaded from the floppy disk.
T ime functions, such as the computer's inter
nal clock/calendar. have to be reset after a
power dow n.

Writing the Software

To get this repeater going. I spent much
time writing and debugging software . Soft
ware is best understood when viewed from
two angles. The first is a distant observation
of the high level functions. and the second is a
close observation of the details of each func
tion. Thi s is like studyi ng the design of a radio
transce iver- first you look at the block dia
gram to see the overall signal flow, then you
look at the schematic to determine the func
tion o f each component.

One of the advantages of the full-featured
computer, such as an IBM PC or compatible ,
is the wea lth of powerful development tools.
Text ed itors. such as PC-Write, are avai lable
at minimal or no cost, and are essential to
ease code writing and documentation. Pro
fessional level assemblers and compilers are
also now ava ilable from Borland and Micro
Soft. among others. for $50 and up.

The program for this controller .....as written
in Lattice "C." The "C" language has re
cently become the standard for program
development almost everywhere . Certain
portio ns of the program , such as those inter
facing with the repeater hard ware , were writ
ten in 8088/86 assembly language, which is
easy to use with most " C" compilers . Bor
land' s Turbo Pascal would be a good alterna
tive, with its built- in capacity to produce in
line assembly language .

Programming T he Prcaram

When we talk about programming, we
must distinguish between the program run
ning in the computer's microprocessor. and
the program the user accesses to set the 10
(call s ign) . speed -d ia l pho ne numbe rs .
repeater timeout limits, and so forth . I call the
latter " user programming ."

Continued on page 33

The Speech Synthesizer

We chose the IBM PC Convertible partly
because of the optional Speech Adapter. This
does not preclude the use ofother computers ,
as speech devices are available for standard
Pes. and could be adapted to most laptops.

The Convertible speech adapter is almost
identical in fu nction to the one for the PC Jr
(also from IBM). It contains two speech sys
tems, one for canned speech (using the ever
present Texas Instruments speech chip) and
the othe r for recording and playing bac k
speech. For this application, only the canned
speech was used, since the computer cannot
do anything else while the record/playback
mode is in operat ion. This means a compro
mise in the rea l-time control of the repeater .

The Comp uter

The Convertible has 256K of RAM, two
floppy d iskd rives (although only one is need
ed ), an LC D. and an inte rnal 1200 bps
modem. Snapped on the back (which is how
options are attached) are two adapters: a
speech adapter and a serial/pa rallel (printer)
adapter. An external power unit supplies 12
15 volts to the computer, which has an inter
nal battery . Th is battery normally po wers the
computer for six or more hours, which is
adequate fo r most power outages. In reality .
it will probably lose its capacity afte r a few
months of full charge, since NiCd s need to be
discharged regularly .

comparator (U 2) switches on the LED. This
illuminates the Cadmium-Sulfide photocell
and causes its resistance to drop. reducing the
gainof UID. Because the reaction time ofthe
photocell is very slow compared to audio
frequencies, the result is a gradual change in
gain. U1D. as well as all the other op amps, is
LA m of an LM324 quad op amp. We picked
this op amp because it ope rates well on low
voltage . permitting all circuits to operate on
+5 volts.

Receive aud io is passed also to an 551·202
IC (U4) which detects DTMF tone pairs. The
logic signals indicat ing these tone pairs are
passed to the compute r interface for auto
patch and control ope rator functions.

The computer interface control s a 5089
type DTMF generato r (U5) that produces
dialing tones for phone calls and Morse code
identification of the repeater.

Table I shows the modes of operation, and
the state of all switches and relays in each
mode.
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amp VI D. Whenever the output 0(U4 reach
es voltages that exceed the voltage formed by
the R3 . R4. and R5 network, the LM311
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Mode
Idle
Repeal
Calling Announce
Patch Dialing
Patch Transmitting
Patch Receiving
Voice IOing
Coda lDing

RCVR DTMF
PHONE

IN
PHONE

OUT
XMTR
KEY

OFF
HOOK SPEECH

X

X

Figure 4. Howchart Oflht repealer controller pro
gram.

30 73 AmateurRadio . November, 1988

Tahir I. Controller Operating MoJr .



B Q oncOr

BC55XlT
$114.90
10 enanOfI \0
baM, p'og,am
mabie . l<eybooo'd
lOC ' 2 o,g~ tCO
OISlllay ~"
C/IafIntI lOC.tlU1
balle<y 100.- ..-......,bat_'"'. bull·...
Dela y meect
~1'\inntI ac~~ss

Irae ' lunIng, ac 
~ro!S nocac bal
Woe-s

752 S26•.•o
n en '2 band ...1800MIIl.
mobtle/ ba5e , ",110 l u' bo scan · .
ban. scann,ng, InSlan! weamf'
memo<y tlac'up, C"Kt Cn access .
w/AC adapaw , DC cord

Z45 $99.90
.s Cl\lInroei 1 ~ """cra"
prD9'arM\4b1e , ~5 p'fP'lIII'""m '
l!ll CIIanneIS sea,~n '" scan
(\;I,m cIOClo Il'oorrty, Df'manenl
memory bat>"" Cllla<"Oul. scan
~, AC IOC ...'tn llOl!> cord,

913-888-8864

unlden

BCBooXl7 . $239.90
eo Dl12 barIC , 100 ~l. aorUillT &
_r. onorlly. tracl<lo""'ll sun
Ottay, auto search, ""eel tl\anl'lt!
a~~eu, aul. ><luelCn ~nanne l

lOCkOlil Ae /DC

I

IETTY BEAR CAT F"quBncy Directory
BCFB·W Wf'$Ie<n U!l ••••••••• 59.90
BCF8·E Easlern us $9.90

SUPER
CONUERTER

BP55C BilII.'y paCk & ~nd'~' To, 8e ~5~ L $29.90
BC100XLT 100 e h 11 bana hanC helC $199.90

."C,.I!. cn lOCkOUt. auto searce . programmable . wrtn b"I :~ 'y pack.
Ae cha 'ge', c"rry case 5. ea'phone

8C200XlT 200 en 12 bina nana lie'" $269.90
WITH800MHl baOd POorl!Y, ch'lOCkoul, ~ulD se4lcn l'ac. lunIng
d"ec:1 ,n atCfSS , ...~n Dalle<y pack AC~ CiI"y use

8C175XL 16 CII 11 biInd a"~'a" $149.90
..eal"" CII IOCkOU1 aulD sea"n 5. '-QuelCfl , lIeIiIy lrac ' lUning
_ llac 'uP , hql lllJo.- scan SPftd CIofec:1 en a«eU. ACIDC

8C210XLT ~ til , 11 _. aorcra" & ~"" $179.90
Cn IlIUOOl , p'ooray , scan 0tIay aulo sear'" ",ogrammaoot ,rae>
1~lWlg d.-eel C!I acuss , ....C/Ot ...'f" moMe ......",,"\1 tlfac _ef

BC560XLT 16 en 10 baoo mobl~ $99.90
LEO Ol>\llay, rfYlf'" P'1Qf'r, memory tlacloup O"ecl Ch 4C"""
" Alne< SfAr~h. bOIII· Ift eftay, !'ac_ lun"'9, e'I"nal SI)l'ake, Iat"

BC760XLT HlO en \2 band motl,, ~ $279.90
WIIH 800 MHt, we"tllf' 5. sncrau. ba sel maDlle , p' l()flly , servce .-.can ,
eh loc~ ou i. scan d€I.V , aulO searc h, prog,,,mmaD le , Ir .ok luning,
d"e cl Cn ace,ss , memo'y lOC k memo'j bae"up e,1 soeake, lac~

INFl . ... . $144.90
P,ep,ogramm.a mObI le.
,..eel.'S ~II 50 states oolle"
pius InSla nt "tOlhe" scans 40
~hannel$ pe' second DC

BC14SXl . .. $92.90 BCSBOXl7$189.90
I ~ DI 10 bdond lI'OII'__. 2 'OIl en 11 ..- serva sean;I\

Oogot LED P"""1Iy 'fY'tW CIofed DI ..e.uher "'O"Cy CfIaMIlloc:''''''
acce-ss , l'ac' I........ b"'-" (ltliI, sun Otta, auro sea" n, , 
_y bac 'uP Cl\anntl Ioc kOlll " moN !l!ll prllC)fil'fWllolllle t'ack
ailed ~l\anne< acl;l!'~ ....al"" . lu"""i O"IICI Cl\anntl acU5S
....e/oc

IftSlallS on afry sun",' aoo rs
OtSlgne<l 10 ,""-"""" t,equeroes
ber_ 810 "'liZ & 912 MHI and
COI'\'ff11l>tm ".,.n t~ ~ 1 0 Mill
In,u ~12 "'~ Z easy 10 IfISlaI

'NFS .... $89.90
....e PoM'1'd TURaD SCM'
ll'ell'lIII'iIIM'ed by 5lale 10
lecerte any type pi PDIoce
l<ansmrs_ p1u' t.-, aoo
......1"" suns at ~ Cfl,anIIeI$
0'" SIICOfld . dogot.lI dlsotay ...
sunl ..eal""

$349.00

$239 .90

10~~~A!te~,*~tatt,":111J!;'
can De p'OQ,ammed to sphl
tran sceive. sse, e w, AM, FM,
prOQ,ammaD le scann ing, lully
automatoc. "",se ttlanke" 2 318H,
1'1, '11 110
....U 500

H~2510

RADAR DETECTORS
UIlIDEN

RoSoo S6•.'0
OuiI_~, ClI,/hwy , leo's. auGotlIe a1rm "",p;ICI

RD9 $114.90
2 _ tl)fdS 1''''''' use _ con-u.n S<lDf'nel. cllyln..-,
IUOIlllot 5. LED ioIe<1S SIlO!
RD7 $79.90
llu.il CQIl'tOlf_ S<lDf'fleI Sll•. LEOS. .- aoOlf1

RD9Xl $149.90
SuperTltl ,. 't"" ~r eotdS carr, Q<;t enylH..-, mInI slle

BfL
XKR100 $43.90
LEO",,'t. lone alert. ~ 5. K band, d"shlvl!-CU
876 VECTOR $94.90
G....~ eoces. !it<luenl~1 LEO , Cityl l1wy, audIO ale'l

847 $134.90
EXPRESS RE MOTE ~ 5. K bdond . Suporflet 2- y hie< LEO & "u<.l"
llOt a"'ls

uniden
2!J W....T1 10 t,leIe< Trall5C8i...- . all_lI(llf*"'.b.1ckil ....... ! 00l( '
_ lCO rnoll!f . I>-equO!flCY loc '
aulD SlluelCfl . NB Rf lI4"' , PA
e.ltrnal sP'!a"" lac '
7'I.W.9 '1.00.2 3/ 811

""XON
RD2A $46.90
Superllel x& ~ bdond _ & VOSIolaI alert. ClfllIlq.-.ay 5t!tong

RoJ SS' .9o
Lang range dwl C(lIMlf_. X 5. ~ Daoo , LEO' s. auo,llOt alell,.1...,..,,,,, ~t,(Ij . anMaISI"9. "ly/~wy. IlaSIVY'5OI

R021 SS4.9o
M,nl Sllf, "odlb'" & .,sual alert. omn"Pll","ly gw'o, dasn/"so<

R02S S79.9o
Dflu.~ m<n l, same as above wllh leQU~OI I. 1 LEO's

RoXl S129.9o
CORDLESS, ~ & K bands. aoto lal"og , Sl:Qufnt la ILEO's , audible
aerr. ~ny/ hwy. <lar~/mu le s w,l~h . ...un carry use

TENNA PHASE III POWER SUPPLIES

MAXON....$26.95 Ab;"~
Model ( gsA · 49 MHI , fM 2·WAY U OIO r- ,,' "----;;l
hands lree ocerancn. voce actov"led Ii "~ ~ '" ~ - l
t'an sm ,l up 10 'I> mi le g"ne"n opltonal~'Y' r ) .:eJ
"'1dtI m , , $34.95 ><.;;.-..J
same fulute-sas 49SA eAcepl uses AA '=-'
IIIQd eene-es aoo comes ...,In Oille<y
CnMQt,

"3 $15.911
Ou1lM 13 8VOC - 3arncJ~)~
Will "'ono: l7o'eI'1Dad"_,., '''
SUn! _ reset. luse prDlec:1ed
n- 511.'1
~ \lny rrgutalf<l 138 VOC · 4 amps con
SUnl ...'110 $\I'll'" "lllec:1IQf1 , CMlrlOaCl~'

!tt!oon . / ,nSlanl aolo 'ew
" 7 , " , " .. $24.90
fU lly ,egolaT~d, 7 amp conSla n1.10 .mp 50r Qt capacily
l'S12 . """ .. $34.90
fU lly regu lal~d, 10 amp co nslanl 13 amp so'ge, eiecnenc ov~t lo.10

prOletllOn wl lnMint autc 'eSfI
l'S20 S6UD
f ully 'r<Jutalf<l, 20 amp $\I,Qt Upacl!Y 138 VOC , 11 a"'ll cons·
lanl , ,.,!n rnelff

P'SU .$7' .90
~tall'd. ), 1 ~VOC-25 AtncJ CQIllUnl U ""0 SUIll' InSlanl aolD
rew1 dull rnele< lor cur'en! 5. woftage

$40 00
$"1000

-+c:

rn
w
(J-II:
A-
li:
o
IL.
......
ce
(J

18111S
I(~MO

18¥S
12AVOS
I(AVCIWBS
18A¥TIW8S

National Tower Compan~
P.O.Boll: 15417 Shawn•• Minion, KS. 66215

Hours 8:30·5:00 M·F Price Sublett 10 c eaooe Wrt "Oul NOl I<:'

$.11,00

S0 3S

5169 00
S I ~2 00

52(6 00
"'00" ' 00

S 1 2~ 00

'''' "$3(( 00
$94 se

$1 11.00
$39 25
S392~
$~0 50

550>0
$14 1 15
I~ 00
5n~

$81.00
$101 25
5216 00
$101 25
" ' 00$12475

51( 5 00
$.110 so

"' 00
$1lY.> 00
5124 00

510400
547 00

CAll
CALL
CALL
CALL

""50 35

""

ROHN "" BASE STUBS WITH
EACH 8X SEAlES TOWER

2% 10' SlCltO/l $~6 . 50

2~AG 2 "" 3 model 2 or 3 lOo ,""lIOn Stiil OO
l~AG~ model 4 lOP sectcn $73.50
~~ 10 ' sectIon $133.DO
45AGJ & 4 rMode l 3 01 4 lOll secnen $13600
5!lG 10' _ tl(ln $1ti65O
111 200 10' mas!. 2'0 d 511 50
81 -40 4ij's.e11 suPOOrt'"9 (; sq It $196 00
8.U8 18'loell WP\IOffmg (; Sll" $250 00
81 -56 56'seIl suPQOrtmg (; sq II Ull 50
axs- &lloelf iluWGrt"'9 (; sq II s.-J 1 5O
~81 · 40 4O 'seI! lUQPOO1"'U 10 sq II S1<'65O
Max4! 'li se!!~~ 10 SCI II SJ08 OIl
H8X ·!16 !>6 'seI! ~"'!I 1l) sq It U9250
11081-40 4O 'lolIIl SUPOOrtltlg 185<111 $2$01 50
H081 -48 48 $eU SU-""'l ,18 sq II $384 50

• &Ill _ m CLIl •
] 116{115 500 gaM''' lell 1 51r~""

l/ 4EHS 500- g.o~."ltd 7 stlal'll!
MTQAIMrTl!LI!X ANTI.MNAS

HF ANTEMNAS Tlibl nd.
TH3J~S 3 elu>e nt 'Jun,o! rn unoerb"d
TH5Ml2S 5 ele~nt 'thunoerblrd'
TH, MllS 2 element 'ThuMe' bird'
TIlIDIS 1 • .,ment 'Tnu noe'blfd'
EXP ' 4 EXPIOIe< 1( IOb.lOO tleam
QU 10 )0/(0 ... CO/W Exp 14

2'"
""eees
21(BS
~BS

'IS
v.3S
V(S
Gl>G2....

HR1((GRI
I1B1(4GRI
IlBI 4(MAG
BN86

1031lAS

",""'"''''"'''''"'''''7·1S,."
7·3S

CIRCU 3 23 ON RUDfR SlRYIct: C"'FlO



•

CIAClt::I32 ON RlIOER SERvICE elRD

,--

Butternut
Vert icals

Ute a, two-way crouJinlt
or one ,ide .. "f'eater

$65 Assembled
H.ndi., T, lki." not included.

PORTA·LINK'" Dual

Model HF6V

Butternut's HF
verticals use

highest·Q tuning
Circuits tncr lossy

traps') to oulpef1()(m
all mull ,band deSIgns

of comparable s ee:

Model HF2V

' !COM ....l 1C·2A. 1C_2AT. 1C.o2AT, IC-3AT.
1C-4A. 1C-04A. ...., ill ....demulu of !COM USA.
-. or !COM Inc. PORTA.uNK u _............ of
M. Bobnboff ProchIctiorM.
t 1986 M. Bohnhoff PJ.oduction,

CIRCLE 28 1 ON REIDER SERVICE CARD

' 0 "" 908<1 lor Ir>e lOw-b,or><! o x",

_Au''''''' ,.c (>0.""''''1<:'''''9 Of! 110 end
40 mele'f'

' A.OO-on .....011 10' ' 60 _ JO Of lO
~

0 12 '"' tal • ....,. be toP -.:I 10'

---~ (J'J
u 1

f or mor e Inlo, malion . .. 10 ur I'
......... or ..nt. lot , IT... brochure

• BUTTERNUTELECTRONICS CO.
e
~ 405 Elist Mat1l:el . lockhart, TX 78644

~
1. ....

The HFSB "Butterfly"'·
A Campael2 Element Beam

for 20·15·12-10 Meters
Operate As A Ol-Pole on 17 Mete,.

- Un ique design reduces Sll
but not performance .

• No lossy traps; ful l
element radiates on
art band s.

- Turns with TV
rotor

_ 19 Ibs.

~------7

"i
$

s
~

0110. 40 , 30 . lO 15 a"" 10 m"w,
aulom, ,,c ba"". ... , 1C ~I"9

o400-on ~ " lor u • ..., 12 ~<tr$,v_1l'o .......
-16 " ....

PORTA.LINK ~ FOR ALL ICOM* HANDHELDS
The PORTA.LINK can easily be plugged into an (COM' Handheld,
ming only the speaker jack and microphone input. This simple and
straightforward design affords use without batteries or any external
power connections. All of this give. your new PORTA·LlNK the sound
and reliability of the best repeater or remote base.

• Hi,h-quality ,Ia.. d rcuit board • Two PORTA-lINKS u n be U.M for full
• Weatherproof delirn c:rouhanding
• SmaU pack. , e • Buy one for everyone in yOW' club, for
• Low eott thOle bi, emer,eneiet
• No b.tlene. needed (EVER) • Proride a ta ..ice to }'1)UI' dub or
• Can be vwd on any Nnd to any band a. elDel,enq voup_by lyin, two band•

... emet'Ienq repeater or remote bue toe~~inr • PORTAJ.JNK Dual.
• [seeDent audio quality Uae aPORTA.lINK Sinale a. low power

hamle.t 01" emerrency~'ler.

M. BOHNHOFF PRODUcnONS
P.O. Box 1243
WheeJinr . IL 60090
312f298-UNK - 3121298-5465

PORTA·LINK'" Single PORTA·LlNK'·

•

UR .. on~w.y r:rouJinJc
or ~.fer

$24.00 Kit $29.00 Allembled
H.ndie T,lkiel not inc"'d~. lL deli..","" 7% ,.1." t.:ll.



Lap-Top C_,iw""Ji'vtttpa~ .JO
A full -function co mpute r has d iskett e

drives , which gives us lots of memory for all
kinds of functions. Whenever the repeater
program starts , it accesses the diskette . and
read these parameters into the compu ter 's
memory fo r insta nt access. Si nce these
parameters are stored in a file on di skette,
they are easi ly saved and du plicated .

An even bigger advantage to storing the
user programmed parameters in thi s manner
is tha t they can be stored in human readable
form . He re are some exam ples of how the
paramete rs appear in the file for th is repeater
controlle r:

TR = 3
T P = 10
123 = 5552345
911 = 5550987
TI = KF5WQ/R
This data tells us (and the repeater con

trolle r program) that the time limit for the
repeater (TR) is three minutes , that the time
limit for the phone patch (T P) is 10 minutes.
that the speed-dia l code 123 calls the number
555-2345 , and that the eme rge ncy speed-d ial
code 9 11 calls 555-0987 . The last line defines
the tone ide ntifica tion {Tl] used by the re
peater.

You can create and change thi s parameter
file by using any co mpu ter (includ ing the
repeater controlle r) and a text edi tor. Kee p
records of the file just by printing it out . This
is be st for major changes. or when initia lly
sett ing up the controlle r. Ahematively , you
may change the para meters from a remote
location , while the repeater is operati ng . via
one modem in the repeater computer and
another modem at the distant location (at
home, for e xample).

A control operator at home. using a terrni
nal program o n any computer, can dial up the
phone at the repeater s ite . The repeater con
tro l computer's modem answers the phone,
establishes communications , and permits the
ope rato r to set any desired parameter or
phone number. or just check exist ing parame
ters . Fo r example. the control operator can
sec all parameters by typing "?". He can ge t
instructions on how to change parameters by
typing " HELP " . To prevent hackers from
disrupting the repeater, a password is re
quired at sta rtup.

The Controlle r Program

Repeater controlling software must operate
in what is called " real-t ime." This means
thai external events, which may happen at
any time , must be watched and act ion must be
taken immediately foll owing these external
events . In addition , the software must per
form functions, such as generating Morse
code Ips, which require precise timing . A
block level flowchart o f the program is sho wn
in Figure 4 .

The software used here is clock driven .
This means that all inputs are read and all
outputs are pe rformed on the tick of a clock .
This way , we arc ass ured thai all inputs are
reg ularly monitored and that actions can be
timed accurately . Of course , we need a clock
that ticks more than once per second, or we
cou ld miss external events (such as a DTM F

to ne) . The IBM PC (and all compatibles) has
a clock that licks approx imate ly 18 times per
second, and which can be read by a program
by doing a BIOS function. BIOS stands for
" basic input output system : ' II is software
bui lt into the computer to provide a standard
software interface to devices , such as the
primer, screen, and keyboard . For example ,
it a llows software 10 send text 10 the screen.
regardless of the type of display adapter and
installation.

T im ing events of any length is accom
plished by using a program va riable , which is
incremented or decremented at each tick of
the 1t18-second clock. For e xample, cou nt
ing to ISO would take the program 10 sec
onds , if one count is done at each clock lick .

Most oflhe lime. the program is j ust suring
and watching thi s clock . When the clock ticks
( ind ica ted by a change of time read via
BIOS) , the software goes into action.

The Clock Strikes 1118•• ,
Dead-man Timer

The first thing that the software does is
toggle (change the state 00 one of the printer
po rt output lines to re-trigger the 74LSI23
on e shot , or dead-man timer. lf th is cnc shot
was not triggered regularly . it would time
out, shutting down the transmitters and hang
ing up the phone. This protects us from any
computer o r software failure wh ich might
otherwise leave the repeater on the air. but
out of control.

Inputs

Next, the inpu t lines are sampled . These
lines are tied 10 the receiver squelch and the
DTMF lone decoder. If any of these lines
change state from the last sample (their old
state is stored) , software " flags " are set.
Software nags are s imply va riables which are
either a 0 (meanin g off) or a I (meaning on).
These flags will be examined later in this
timing step , when decisions must be made .
They are always cleared at the end of each
timing step, and before the input lines are
sampled at the next 1/1 8 second tick.

Throat C lea r ?

At each timing step. another software flag ,
the " speech-in-progress". flag , is tested to
determi ne if any speech is unde rway . This is
necessary because many phrases we wa nt to
say are made up of more than one word o r
sound from the speech synthesizer . We must
therefore queue up the words wh ile the soft
ware goes about other things. If speech is
indeed under way, the speech adapter is
checked to see if it is st ill bu sy with the last
word we told it to say . If it is busy , we must
wa il.

If , how ever, the speech adapter is idle , the
software goes 10 the speech queue , ge ts the
next word. and commands the speech adapter
10 begin speaking that word . If the speech
queue is empty . the "speech-in-prog ress"
nag is cleared .

MakinJl; II Talk

As described earlier, the PC Convertible
Speech Adapter is used in the canned speech

mode. This mode wo rk s in the " back
grou nd , " thu s allow ing the computer to
resume normal repealer control once speak
ing begins. It is limited to 200 sounds in th is
mode, not all o f which are useful in repealer
operat ion . Making it say these words is
easy , however . You must write a program
to send the Speech Adapter " BIOS calls. "
This is similar to the BIOS call to re ad
the computer's clock, described previously .
Th e Speech Ada pt e r co ntai ns its own
BIOS , which allows the fo llowing three
computer assembly instructions to make it
say " DANG ER:".

MOVBX ,09
MOVAX ,0201 H
INT4DH

Here 09 is the number representing the
word " dange r," 0201H is the hex number
meaning " say it now , " and the fi rst two
inst ructio ns place these nu mbe rs int o the
m icroprocessor's regi sters. The third in
struction is a software interrupt, caus ing
the execution ofa program co nta ined in ROM
in the speech adapter.

Code Jl)?

Morse code IDs are generated by software
turning the DTMF generator on and off,
timed 10 create dots and dashes. The DTM F
ge nerator is programmed to generate single
tones. instead oflhe dualtones nonnally used
fo r phone d iali ng . A "code-in-progress" nag
is set whenever a Morse code 10 is in pro
gress . Morse code characters are queued up
in a ma nner s imi lar to the speech words. and
are pulled out by software as the previous
characte r is completed . A lookup table in the
program data area is used 10 convert the char
acte rs to the proper se ries o f dits and dahs.

Phone !'<lumber?

At each timing step. the DTMF decoder
input flags are examined to determine if a
valid tone pair has been detected . If so. th is
lone is queued up. and the "valid tone" flag
is set. Fo r privacy , il is desirable to prevent
these tones from passing to the transmitte r.
but in this design. the first tone is allowed to
pass. Th is is because , at times, many vo ices
might sound briefly likc DTMF tones . If a
second valid tone is nOI detected within a
two-second period afte r the fi rst , the software
assumes that the detected tone was an error,
and allows vo ice to continue (and em pties thc
queue) .

If a second valid tone is detecred.fhe audio
path to the transmitter is shut o ff , preventing
the tones from be ing re -broadcast. If no more
tones arc detected for five seconds, audio is
restored and the queue is emptied.

Valid tones arc accumulated in the queuc as
long as the repeater controller detects a valid
carrie r . When the operator entering the tones
re leases his key , th e ton es (representing
numbers and other symbols from the tone
pad ) are examined for meaning. If the num
ber sequence received matches an operator

Contmued on page 92
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* * * Unlden CB Radios * * *

The Uniden ~ne of Cililiens Band Radio lransoeivera il
I tyled to compliment OIlMtr mobile . vd,O equipmenl.
Uniden CB radIOS are so rehable Ihal they neve a two
year limiled warranly. From the lellUre packed PRO
810E to the 3 10E handheld, Ihere is no be" er Cil izens
Sand radio on the market today.
PR031 0E-T Unl" an 40 Ch, Ponabla/Mobila CB $a3 95
PR0330E·T Un;"an 40 CII, Remota mounl CB $1 0<1.95
Pft06OOI).T U.....n 40 Chn....1CB l,4Qbile $38.95
NIN.lkT PA0310E .,..;", rtctlatg_ boIl*y _ 11,.199.05
.,OoT 1 2V M NI"CMl boIlI.-y !of N.... (M'! of 101- .. $ Z0 95
KAAATE·T Un_ 40 cl\llnn81 rescue...,oo ...... ,U30~
PA0510XL·T Uniden 40 Channel CB l.,4 obl1e. • •. •.. $38.95
Pft0520XL·T Uniden 40 eIlannel CB 1.,4 _ , Uti 95
PA054OE-T Uniden 40 Cl\ll""al CB Mobi'. , $97.95
PA064OE·T Un,".n 40cl\llnn.l$SBCBl,4Oblle, .. $137 .9 ~

PR0710E-TUn,,,.n4O channeICBBsse . .. . .. $11 9.95
PA0810E-T Un'''. n 40 cha"". 1SSB CB Bile " , $17 4 9~

***Unlden Radar Deleclon***
Buy the l ineat Un;den radar delectors lrom CEI loday
TAl.xEA-T Un..,... lal"''''iiI 1'IdI, detector .. $1 ....95
AD7·T Unlden vi_ mounl r_r detector 199 .9~

Rt»-T Uniden · PalapOfl" .... rsellr ""Itclor , $11a 95
ADeXL·T UnicNn -micro- 101'''''' ""tector 1144 9~
R025-T U_n _ mounl ,"""r detector.. _ $~ .95

AOllOo-T Uniden viaor mount ,,,,,,,. dellClor , 174 .9~

*** F.e./mll....chln•••Phon•• ***
II you need an e~eellenl facs.im,1e mact"ne. eEl has tile
fuM lellured Faxlel3300 lax by P. cla lat ••pec;.1 pric e,
FAX3300-T P.creJ f .. "",eII"'e 'In ptIon. ,... S1 .099. 9~

XE1SG-T Un,den Cord"''' PtIon rth l pe.k., .. . $99,95

*** Ext.nd.d S.,,,Ice Conr,..cr ***
II ~ou pu'Cll8a. I Ie.nn.r. c e. "oa. d.,ecto. Of cordia..
ptIon. from .ny"Of. In '''a U,$,orCtn.de w'lhin lhe 118130
dey.. you c.., g.' UP 10 lhr.a ye... 01 ..r..,ded servic.
eonlraet'tOtII W. ,...,I8Ch. thiS__e.11IOIIIiQn plen t>eo'"'.N" ,,,, "",nulaetu,e( . ....IT.nty "PI.es. w.....ntec" .....
par/arm ... nace ry "!>or _ ...,1 no! c"-ga lor 'e1um
sh"""ng b tended oca<:onI~ sr. no! ret_ bIa . nd
~ onty ro II\fI O"liJ,nl/ Py",,,,,se,. Atwo year . "anoe<lcon
tract on • mObkor blse seanner iI $<'9.99and I"... yea.. is
539.99. For h."""eld SClnn. ... 2 1""" is 1~'iI .99 I nd 3
,.,.... " 179,99.For'"ds, deleclOfs, l ..-oy. a" " 529 99,For
CB"d,os,2 yet" i. 539.99. Forco'd l. .... phonn.3 yesr,;,
534.99, O'd. ' ~ou , e' l snded seNlce conl ract IOd.y.

OTHER RADrOS AND ACCESSORIES
BC55JLT·T B••'c.r 10 chann.1 teenne' 5114.95
eC70XLT·T e..,car ZO ch.nn.' seen 11~9 .9~

BC,15lfLT·T BN'eel 1S Cl\ll , seenne, 5 1~6 95

R1 0fI0. T Ragerocy 45 ell scanner S11 9 95
UC"I02·T RaQenc~ V10IF 2 ell. 1 w. n ,,.nl( I 0." .. $114!I-!>
Bpss·T R_ncy16 amp reg . power .upply . . $179.95
MASI'il-T O<op-,n eNI"... lor HX1ZOO & H~I500 .... S59.95
MA51t1·T Ws" chargel 10' H~ I 500 _nne• . . . . . . . $14.95
MA553·T Clrryi"ll c lor HX1 500 telnn" , Sl4.95
MA91 1·T Nf-Csd b. n. ry PICk IOf HXloool1200 . . $39.95
BP205-T Nf-Cadl>.sn,p. cklOf BCZootBCl ooXL1 .. ,549.9~
B8-T 1,2 V IV. N..Ctd bl lle';•• (• • t of . ighl) 5119~

FBE·T f.equ.ncy Oueelory lor EIII.m u.s. A. 511.95
FBWoT F.lQUllnCy O"1C1OIY lor Wet tern U.S- A. , S14.95
"'SD-T A., $csn Do'tclory . . . . . . . . _ 5 14 9~

SRF-T SU I Redoo Fraq~ O.. tclory 514.95
TSG-T "Top sac••r ReQ,lIry of US Govt. Freq. .. 114.9~

TTC' T Tune in on I. leptlonecalt. . . . .. .. . .. . . . . .. $14 95
CB..-T Bog CB HandDool<JAloltFMtF' aeband $1495
TIC·T TeehniQuea for Int",eePII"'iil eomm S14.9~
RRF·T R. il,cad frequ. ncy di'eclory " " """" . . 1I 4 .9~

EEC·T Emblss~ & E",lonag" Communications . . . .Sl 4,95
CIE·T Covert lnl.1Iigenel EleeI, Ea......droppinll .. $14,95
MFF·T Mr<\ est F_ . I Frequency d"tclory, , $14.95
AIO-T 1.,4 . 0 , mounl MObile _ nne' .nte 53~, 9 ~

A700T 8Me st."on seen ..,1 535.95
A5OO-T 10 5 11 M. I.. _ 500 WI n anren"" . . . . . . 138.95
...l300-T 2~ I.,4HI .- l .3 GH~ Discor>a .ntenna $1 09 9~

u-sA" M--T Mag mount VHf ant. , 12' _ 539.95
USAK·T ..." hOle mount VHF.nl 1 17 ' cable , 535.95
USAII450-T..... I>ol.mounIUHf Inl ...' 17'eabIe .•. . $35.95
Add$4 ,00 llhopping for "I.cce""",. ordered It the sam.'ir'ne.
Add $9.00 shipping par radio . nd $4.00 p.r . nl . nn.,

BUY WITH CONFIOENCE
To "., rh. ,••t••t u"".ry trom C£' 01 any IGIlnne,.
send or phone your o,der d"ectly to our Scanner
D1stntlution Center~ MlChilJan residents plea..aQd4~
sales I.~ or supply YOU' II~ LO. number. Wntlen pur
ella.. orde" a.e aeeepted Irom apprO¥ed governmenl
agenc..a and _ I ..ell rated fi, ,,,, at a l Q<lb.urtharge
for net 10 billing, All sale••r. lub\ecl to availability,
acceptance and ve,i!ical ion. Al' 18les on ecceeecnee
a'e !inal. Prices. lerms and specificat ions are . ubject to
changewithoul noti ce. All pnces a,e in U.S, douere. Out
01 $lOCk Items will be placed onbackorde' automatically
unless CEI is inslfllcted differently. A $5.00 Idditional
handling lee will be charged lor all orders ..ith a
merChandise 10lal under $50 00. Shipmen" are F.O.a
CEI ... .e"OO18 in Ann Arbor. MIChigan. No coaS.
Mosl lIerns IiSled h manulaclurer's ... rranly. Free
QlXlOes of ..arranl on these produe" at" . ...;Ial)le
by ..Titing 10 CEI Non-certified checks reqUire bank
ciee reeee. Not resoon. ible lor tyPOgraphical ' ITors-

M8U o rde rs to: Communications Electron
ics;" Box 10 4 5, Ann Arbor, M ic h igan 481 0 6
U.S.A Add $9.00 per scan ner l o r U.P.S. ground
shipping and handl ing in the cont inen ta l U.S.A.
For Canada. Puerto Rico, Hawaii. A laska. or
APO/FPQ delivery, s hipp ing c harges are three
t imes contine ntal U.S. rales. If you nave a
Discover, VIsa. American E~press or Masler
Card, you may ceneee place a credit card order.
5% surcharge lor b ill ing to American Expre ss.
Order 10 lHree In the U.S. DiaISOD-USA-SCAN.
In Canada. d laI SOO·2 21·34 75 . FAX anytime,
dial 313-97 1-6000. If you Bre oulslde the U.S.
or In Michigan diaI313-973·S888. Orderloday.
Scanner Diallitlut ion Cenler· and CEI Iogoa ate Irade
ma"" 01 Communications Eleclronics Inc.
Sale del.. 10/15188 - 12/ 31181 AD '11 01 88-T
Copyright C 1988 Com muntc.tlona Electron lc. lnc...

ConsumerProducts Dit/ision
P,O,80~ 1045 [J Ann Arnor, Michilla n4810&1 04 5 U.S.A.
For orders call 313·913-8a88 0 ' FAX. 313-971 ·6000

Cl lICl E121 ON IlEADER SEIIVICECARD

For credit card orders call

1·800-USA·SCAN

BC760XLT
eoo MHz.

m obil••c.n,*r
SPECIAU-~.

Bearcat'" 200XLT-T
Llsi price $509.95/CE price S254.G5/SPECIAL
' ....n ... .ROO Ch._., • 800 MHz. H.ndh.ld
hMch • limit. Hold • ~Itr • Loc"....
F,.q"",c~ ,.no" 29-54. I IB-1 14. 406'5 ' 2. 106-95B "' H~

E~c"'da. B23 9115-149.0 125 ..." Be• .• "5-194.0 125 "'H~

The Be.rcal 200XLT sels a new atandard for han~
held scanners In performance and dependabi lity.
This fuillaalured unit has 200 programmable
Channels w ilh 10 scanning banks and 12 ba nd
coverage. If you want a very simila r model wlthoul
the 800 MHz. band and 100 channels, order tne
BC 1OOXLT-T for only $ 189.95. Includes enteree,
carrying cas. wllh bell loop. ni-cad ballery pack,
AC adapter and earphone. Order you r scanner now,

Bearca!" 800XLT-T
List price 5549.95/ C E p riCe $259.g5/ SPEC lA L
....nd, 40 Ch.nn.' • lIo--cryet., _.nn.,
~Iorltyconfrol • "'rch/k.n • AC/DC
Ba nds: 29-54, '18'1 74. 406-5 12, 806 -91 2 101Hz.
The Uniden 600XLT receives 40 eIlannels in two banka.
Seans 15 channels per second. Size 9""" ~4Yt'· ~ 12.... .~
If ~ou do not need the 800 MHz. band, a Similar model
called Ihe BC 2:10XLT-T Is available for $178.95.

Bearca!" 145XL-T
L ist price $ 189.95/ C E pr ice S94.95/SPECI AL
'Oo"nef, .e Chann.' • lIo--cry.,.'.c.nn.,.
~Ior"., confrol • W••UteI" •••rch • AC/DC
Ba nds: 2~54. 136-1 74.406-51 2 MHz.
The Bearel' 145 Xl la I 16 channel prog rammable
scanner coveling ten Irequency bands. The unit feature.
a built- In delay funcl ion Ihat adds a th,eesecond dela~

on all channel. 10 p,event missed Iranamisslons. A
mobile version called the 8C560XLT'T lealurlng pr~

orily. weathe, . earch, cll l nnellocko...' and more i.
evallable lor $94,95. cer. package price includes
mobile mo...nting breckel and mobile pow-er cord.

Regencye Informant" Scanners
Frequency«Jverage:35-54. 136· 174.406' 512 MHz.
The new Regency Info rmal'll scanners cover virtU'
ally a ll the standard police, lire, emergency and
weather frequencies. The INF1 ·T Is ideal tor truck
ere and Is only $129.95. For base statton use, the
INF5-T Is $84.95. Order your scanner today.

NEWI Presiden!" HR251Q-T
Lisl price S499.95/ C E prlc. S239 .9 5/SPECIAL.0 ".1_".bll. TNn.c."'." • D'fln.IIIFO
FuJ, "nef CoW.NG•• Al,."od. O".,..tlon
"clfln ''''ltld c",.t.'dl.p/.,. Auto Squ./ch
R'T. ~.p"OfI,.mm.d.OICH•• eMnn.l.
f,.qu."c~ Cove,..,.: 28.0000 "'Hz. ro 29.6999 "'Hz.
The PreSident HR2510 Mobile 10 Meter Transceiver
made by Uniden. sel. a new standard in amaleur
radlocommunlcalloos. Fully Featured-The HR2510
has everything lhal you naed Up to 25 Wall PEP
USe.'LSB and 25 Wall CW mode. NOise Blanker.
PA mode. Digilal VFO. Buill-in S/RF/MOD/ SWR
mater. Channel switch on the microphone. and
much morel The HR251 0 lets you OPerale AM, FM,
USB, LSBOfCW. The digitallysynthesizedfrequen
cy conl ro l g ives you ma~imum stabil ity and you
may choose e ilher pre-programmed 10KHz. chan
net steps, or use Ihe bull t· ln VFO for sleps down 10
100 Hz. There's also RIT (Receiver Incremenlal
Tuning) 10 g ive you perfec tly tuned signals. With
receive scanning, you can scan 50 Channels In any
one 01 four band segmenls 10 f ind out Where the
action Is. Order your HR251 0 Irom CElloday,

NEWI Bearca~ 760XLT-T
Lisl price S499.95/ C E prlc. ,244.95/ SPECIAL
,.""'" .OOClMllnel. C"'d.,,.••• AC/DC
FreqUfHlC~r.nfJff'- 2lJ.54. , 18-' 74. 4Od-~ 12.800-g~6 101Hz.
U cN<H' ' 23.518 75-'40,0 ' 25 .nd ' 01 51815,''' 0125 "'H~,

The Beal'Cal 760XLT has 100 programmable chan
nels organized as l ive c hannel banks for easy use,
and 12 bands of coverage Including the 800 M Hz.
band The Beal'Cst 760 XLT mounts neal ly under
Ihe dash and connects C\jrectly 10 tuee b lock or
battery. The unit , 130 has an AC adaptor. flip down
stand andlelescopic;: ,nleMa for desk lOP use. 6
5/16" W ~ 1'11" H ~ 7~~ D. Model BC 590XLT-T Is
a similar version w ithoul the 800 MHz. band for
only$ 194,95. CTCSS squelch option nowavailable.

SALEI Regency" TS2·T
List price $4 99.95 /CE prlc. '269.95/SPECIAL
'."nd, ,.CMnn.'. C",.t.II••• • AC/DC
Frsoquencyr.nge: 29-54,118'115.406-5 ' 2. 806-950 101Hz.
The RfltJencyTS2 scanner lata you monilor Military,
Space Satell ites, Government. R.ilroad,
Justice Department. Stale Department. Fish &
Game, ImmigratiOn, Marine, Police end Fire Depart
ments. Aeronaut ical AM band, P,ramedics. Am
,leur Radio. plul thousands 01 other rad io Ir&"
quenclea most 6C&nners can·tpiCkup. The Regency
TS2 featu res new 40 Channel per second TurbO
Scan· so you w ont miss any of the action. Model
TS1-T Is a 35 channel version 01 this radio without
the 800 MHz. band and COSls only $199,95.

Regency'RH256B-T
LiSI price $799.95/C E prlc. $299 .95/SPECIAL
18 C'-w'" • 25 ".It ',...oe".,. • ",Iot",
The Rf1tJf'ncr RH256 B II a sixt~hannel VHF land
mobile transceiver designed to CO\Ier any frequency
between 150 to 162 MHz. Since this radiO Is
synthesized. no expensive crysta ls are needed 10
siora up 10 16 frequencies w il hout ballary backup.
All radloa come wilh CTCSS tone and scann ing
capabllilies. A monllor and night/day ,wltch laalso
standard This transceiver even has a priority func
tion The RH256 makessn ideal radiofor anyPO/iCe
or fire department ¥olunteer because of ila tow COIl
and high performance. A 60 WItt VH F 150-162
MHz. version called the RH6OeB-T is available
for $429.95. A UHF 15 watt. 16 chan nel vers ion of
this radiO called the RU156B-T II also available
and covers 450-482 MHz. but the coslls$454.95.

***",ONEYSAV'NOCOUPON***
A., $pIKJal Nl'inllS all Ilia sc.nn...
IISlfId In thi s cOUPOIl. Tlli. coupon m UI'
be ineludad wi'h you r prepa id orde,
Credit card" personalcheck. andQuan
Illy discounts are rnrc illd.(/ from rills
orr.r. a l,,, ~.I;donlyon prepaid ord.,.
"..i led dirflCtlyto COmmllnbfions f lee
! fOIl ies Inc. PO 80.. 104.!l- o.pt UNI ' I .
AnnAftlof. Mieh/rg. ,,4" OlJ- l045 USA
Coupon . ..pi,.. o.c.mber :n. 1988
Coupon mayllOI0.usedinconjunction
wi ,lI a"y 0 111., 0 " .' lrotrl e EL C(wpon
maybephotocopied. Add U OO lorShip
pln(l in 'h' conrinanu,' U.SA
R.gency TS2-T $259.95
R.".ncy INF1 -T •••••• • •• 119.95
R.9.ne;:y INF5· T •••••••••• '79.9 5
R.9.ne;:y R1090-T••••••• • 114.1J5
R.9.ne;:y UC1 02·T •••••• • 109.1J5
R-e.ne;:y RHeofSB-T..... $41 9 .9S
R.9.ne;:y RH256B-T••••• • 294.9S
a.areat 200XLT·T •••••• '249 .9 5
a.areat 100XLT-T 1&4.9 5
Baarc;:a t 800XLT-T •••• •• 1249.95
Unldan TALKER-T ...... $179.95

****VALUABLE COUPON ****

Uniden Corporation of America has pur
chased the consumer products line of Re
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in this ad lor big savings. Hurry...offer
ends December 31,1988.

•
unl err
$12,000,000
Scanner Sale



Photo C. View of the piggy-back MOSTEK microprocessor with the toucfltone decoder. " Tone
Decoded" LED is in the foreground.

CES continued from p. 14

to the phone line. A six-foot cable with a modu
lar plug comes with the unit.

There are two circuits in this unit not found
in many autopa tches. One is a VOX circuit
that detects when the person on the phone is
talking. This varies the sample rate in simplex
operalion. A noise-operated squelch simpli
fies ccnr ecrcn to the radio receiver. No COR
input is needed, just raw non-<leemphasized
audio straight from the discriminator. A pro
vided CTCSS input can be used as a COR
input Ihough, if YOU'd rather connect it that
way.

An audio AGC circuit equalizes the audio level
between the phone line and the transmitter.

To minimize possible noise problems. digi
tal and audio circuits are separated on the PC
board . One side is digital , the other, audio,
with separate voltage regulators for each side.

The Manual

The present manual is basically well writ
ten, but falls short in a few areas. Some func
tion descriptions aren't detailed enough. For
example, the manual doesn't explain about
the CTCSS control input being used as a COR
input. Neither does the manual explain why
there are three different letter A's in the CW
programming chart , There are other redun
dant letters in the chart. When I called CES
(they have a toll free number!) I was told that
those letlers are for fore ign language use.
One leiter A was supposed to have two dots
above it. Another A should have been printed
with a bar above it, and so on with the other
extraneous letters. Also, repeater controuer
operation is barely mentioned. The folks at
CES assured me thai a new manual is being
prepared , and should be out by the time
this review appears in print.

Setup

You can program the Smartpatch and set its
leve ls only after the patch is fUlly connected to
the transmitter, receiver , and phone line with
which the unit is to be used.

Programming both the jumpers and the on
board EEPROM memory was not difficult .
Most, but not all, of the jumpers are the pin
and jumper block type.JPl was a titlle tricky to
find-it turned out to be a wire soldered be
tween two holes in the board.

The programming section 01the manual ap
pears a bit intimidating at first , but once you
get started it's not bad at all. There are plenty
01 examples to help you with the codes. Plus ,
all parameters have preprogrammed default
values in case you miss something.

It 's best to go through the manual and write
down all 01 the programming codes you'll use
first so that they can be entered easily once
you start. There are timers that limi t the time
an entry may take, so it's good to have them
worked out on paper beforehand .

EEPROM programming can be done locally
with the supplied DTMF decoder or remotely
via phone line. I enjoyed this part! The patch
beeps every couple 01 keystrokes to let you
know you're proceeding property. II you make
an erroneous entry, it sends you an under
standable CW error message .

Setting audio levels property is a little hard-

er. The writer 01 the instruction manual as
sumes that you have on hand an FM service
monitor or the combination of a deviation mon
itor, an audio generalor, and an oscilloscope.
Although I have the equipment, I tried sell ing it
up by ear. I had everything sounding pretty
good , I thought , until I actually tried to make a
phone patch call and I cou ldn't make it work.
The phone line wouldn 't accept the digits I
was d ialing. I had to use an oscmosccpe to set
the level lrom the receiver into the patch , and
the audio level into the phone line.

It took me less than an hour to get opera
tiona l the first time, and that includes wir ing
everything together!

Operation

I tested the patch in two different settings.
First I tried it in simplex mode with my ICOM
IC-245 synthesized two meter transceiver.
Then I tried it as a repeater controller and
actopatcn with a 220 MHz Motorola MICOA
based repealer.

In both modes of operation, the patch offers
the standard timeout and activity timers, loll
rest rict , ton rest rict override controls, and
reverse patch operation.

The connect and d isconnect codes can
either be the standard • up and " down, or
programmable thretrdigit codes.

Toll restrict can be prog rammed to work on
either the first or second digit dia led. Both
digits are programmable, Toll restrict can be
totally enabled or disabled , or you can enter a
special override code which allows you to
make one toll call. After disconnect , it auto
matically rearms.

Simplex Operation

In simplex mode,the patch worked well with
my synthesized ICOM. The default sample
window time of 60 ms was more than ade
quate . I was even able 10 reduce it to 25 ms
with the rig in low power mode.

The constant "kerchunks" I had to listen
through when using the patch with a synthe-

sized rig bothered me, but this patch senses
when the person on the phone is lalking (the
VOX circuit) and slows down the sample rate
so that the kerchunks are not as frequent
when you 're trying to listen. The patch sam
ples in between syllables rather than words,
and the sample rate changes and slows down
between pauses. Dial lone and other tele
phone signals won 't fool it, thanks to the call
progress tone fitter in the OTMF decoder.

If a crystak:ontrolled rig had been used with
a shortened squelch time constant, the " ker
chunk" would have been reduced to a less
bothersome " click."

Repeater Operation

With the patch connected to my repeater, I
learned its repeater co ntroller func tions .
There is a transmitter timeout timer and an ID
inlerval l imer that must be set, in addition to
the autopatch timers. II the Auto 10 mode is
activated, the repeater carr must be pro
grammed into memory as well. A single, non
programmable, courtesy beep can be enabled
or d isabled. It has an assoc iated pro
grammable " PTT Delay" timer lor keeping
the transmitter up after the beep.

There is also an autopatch enable control
that allows the control operator to enable or
disable the autopatch function without affect
ing its operation as a repeater controller.

The unit has two functions lor turning on
and off external devices, but strangely, they
are not brought to the outside wood . CES
plans 10 include an addendum in future manu
als that will show you how to access these
functions.

Since I had the repeater connected to my
home phone line white I tested Ihe patch , t
especially appreciated one featu re of the
patch-it won 't allow an interconnect if the
phone line is already busy. This is great when
your repeater is located in your home and your
wile is using the phone . She won't get a rude
earful of touchtones from someone attempt
ing to make an actcoatcn call, nor will her
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corwerseucn suddenly end up on the air. This
is a defin ite marriage saver! II you' re not mar
ried or don't care, you can use the jumper
provided to defeat this feature .

Reverse Patch

There are two modes of reverse patch oper
ation. The first is " Auto Answer" mod e. In this
mode, the patch will answer the phone after a
preprogrammed number of rings and wail a
preprogrammed l ime lor further control codes.

The caller can then enter a remote program
ming code. or a multi«tigit security code. lithe
correct security code is entered. the patch will
immediately connect 10 the phone line. If nei
ther the programming code nor the immediate
connect security code is entered, or il the
channel is not busy. the transmitter then re
generates part 01 the security code. A desig
naled mobile can then complete the ccnnec
tion by diali ng in the same code that was
transmitted to him.

In the " Non-auto Answer" mcoe. the paten
senses the phone ringing and generales a
long beep out over the air. Anyone can then
answer the phone by just dialing the reqular
connect code.

In either reverse paten mode, the patch
monitors the receiver and will not allow itself to
bring up the transmitter when it senses a sig
nal already on frequency. II a signal is on
frequency, the person calling on the phone
line hears an error message and the call is
then terminated . Software allows you to de
feat th is feature.

Modes of Operation:
ConnecUOisconnect Codes:
Simplex Sample Window:

Simplex Sample Rate:
Call Lim it Timer:
Activity Timer:
Rptr Timeout Timer:
Aptr Hang Time:
Timeout Warnings:
t e nRestr ict:
Automatic Ring Oul:
Toll Rest rict Defeat :
Aut omatic CW ID:
Dialing:
Phone Busy l ockout:
Busy Chan. xmn lockout:
User Control ou tput:
Remote Disable:
CTCSS Enable· Disable:

Audio Requirements:
Input:
Output:
Interface Signals Req'd:

Prog ramming:

Dimensions:
Weight:
Power Requirements:

Simplex, hall, or full duplex
• &" or three digit codes
Variable
2ms-512ms
100ms-3 .000ms
up to 42 minutes
up to 4 minutes
up to 16.6 minutes
up to 9.99sec
10 seconds 01 warning beeps
1st or 2nd digit programmable
General or Directed
Three digit code
Five programmable
DTMF or pu lse. Europulse DTMF not regenerated
User selectable option
User selectable option
MOSFET drain pulling to ground
Rear connection
Rear connection

SO-2000mV RMS
0-1 Y A MS
Ground , +12V, PTT, Tx audio rcvr discriminator audio
Telephone tip & ring
Locally via supplied DTMF keypad, Of remotely via
phone line
8.25x 1.5x 9.S"
3Ibs. ,13oz .
10-15 VDC at 300mA

Table 1.

Full-duplex, Half-duplex, Simplex?Opinion

This patch performs excellently. Its audio
quality is excellent. Programming is flexible
and is easily done remotely. I suggest below,
however, a few improvements.

First, the instruction manual needs some
elaboration in ce rtain areas. Second, CES
should consider putting a decent connector
on the rear of the unit , and labelling the con
nector terminals. The terminal block on th is
patch is on the ci rcui t ecem inside the uni t,
requiring cover removal for wire ccnnectszots
connects . You also have to refer to a diagram
in the manual and then count positions to find
the right terminal.

Th ird, CES should move to the Iront panel
an LED on the PC board that indicates when a
DTMF tone is decoded . In a DTMF-dependent
oevce such as th is, a " tone decoded" indica
tor is as impo rtant to monitor as a NOISEor PTT
indicator.

Fourth, there should be automatic stop-bit
insertion. When I programmed in my call let
ters. I forgot to also program in a stop bit
as mentioned in the manual. This caused sev
eral extraneous characters to be sent after my
call. Though easily corrected, there's no rea
son Why internal software can't automatically
insert the stop bit when one exits the program·
ming mode, to completely avoid this snag,

Fifth , though the unit contains the ci rcuitry
capa ble of doing this, it doesn't regenerate
toucntones into the phone line. The patch
stores the phone number and redials it as
pulses, but not as touchtones. A slight son
ware change here can eliminate one of the
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These terms refer to the way the repeater
or au topatc tt handles audio informat ion.
Full-duplex means that audio passes into
and out of the phone paten at the same time.
A normal rand-nne telephone operates fu ll
duplex because one can talk and listen
simullaneously . A repealer is a full-duplex
system because it receives and transmits
simultaneously. A full-duplex eutopatcn al
lows you to talk and listen simultaneously.

Hall.duplex means that information flows
in only one direction at a time, even if the
transmit path is on a different frequency
from the receive path. Most radio transceiv
ers are halt-duplex devices. You can either
transmit or receive , but not both snnulta
neously. Most autopatch systems operate in
half-duplex mode, not because the repeater
and autopatches can't receive and transmit
simultaneously, but because the users
can't.

Simplex cperaucn refers to the fact that
both transmitt ing and receiving taka place
on the same frequ ency, but not sim ulta
neously. You need on ly a transceiver for
this, not a repeater. A simpleX actccetcn.

bigger headaches in autopatchdom?

InSum

The above comments fall in the category
of nitpicks . The C ES 5 10SA· 1I telephone
interconnect is an excellent autopatch and
repealer controller, from a company with an

after act ivation , transmits the aud io coming
from the phone line. Every second or so, the
simplex acrooatcn switches the transceiver
from transmit to receive lor a very brief time,
typically 25-75 milliseconds . If a signal is
received du ring this "sample window" , the
autopatch will hold the transceiver in receive
mcee until the signat ends, at whiCh time the
transceiver wilt be switched back to transmit
mode.

A station listening to a simplex autopatch
will hear the person on the phone line inter
rupted by a " click" every second or so .
That's the sample window. To caplure the
receiver, the transmill ing station must hold
his transmitter on until a sampling occurs.
Then he can talk tothe person 00 the phone,
Though it doesn't have the interactivi!y of a
normal phone conversation, and has the
annoying sampling interrupts, it gets the job
done using only one frequency, and doesn't
require a repeater. Anyone who has a
transceiver can have his own eutcpetcn. Be
sure to check out the FCC regulat ions par
taining to simplex operation before putting
such a system on the air .

excellent reputation . Before doing this review,
I had heard nothing but good reports from
friends who own this model. Now that I've had
the chance to test one myself, I can say that if
you're looking for a good mid-featured auto
patch/repeater controller, the Smartpatch II
from CES is an excellent choice.III
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73 Book Review

Wishbook of Circuits
Circuits for QRP, signal generators, and much, much more.

re viewed by Larry Antonuk WB9RRT

Master Guide to Electronic Circuits
by Harry L. Helms
Published by Prentice-Hall
Englewood Cliffs, NJ 07632
Hardbound , 293 pages, illustrated, 1988

The latest entry in the "circuit compila
lion/wishbook" category comes from Harry
Helms. Master Guide to Electronic Circuits
is a collection of electronic schematics, each
backed up with a shan paragraph of explana
lion. This type of book is quite useful for the
person searching for a specific type of circuit.
The original source is listed with each circuit,
so the builder can go back and find PC board
layouts, pictor ials, etc. The book also fits the
casual reading category- nice for browsing

through, fo r thinking that well, someday, I'd
sure like to build one of those .

The circuits contained in the Master Guide
are drawn from several sources. Most of the
information comes from manufacturer 's data
sheets and application rores. Hams will like
the fact that the remainder of the circuits
come from 73 , CQ , Ham Radio , and Qrr.
As a matter of fact, these are the only
magazines that the author drew from. This
makes for a pleasing absence of Flashing.
LED and Freezer-Failure-Alarm circuits.

In addition to the expected signal genera
tors and QRP rransminers, though, we do
have enough variety 10 make Ihings interest
ing. The strong of heart can whip up their
own Computer Modem or Bicycle Mileage
Computer . Pan-time medical doctors might

want 10 build an Electrocardiograph Amplifi
er, or perhaps a Heart Rate Monitor. Or how
about Automatic Cruise Control? You name
it, it's probably in there.

The graphics in Master Guide to Electronic
Circuits are qu ite good. The preface lets us
know that the schematics don' t all match one
another because they are still in the style used
by each publisher. While this comes across as
a light apology, it's actually staling a strong
point . Using material directly from the
source eleminates another step in the process
that could easily introduce errors.

Master Guide, being a good collect ion of
the most current electronic circuits, is a
source of inspiration. Used in conjunction
with the originally published material, it will
save the builder hours of research time. III

VEe EXAMS BOTH DAYS!

Talk·ln W4BOC 146.1 6i76 -

MEASURES PEAK POWER
OF SSB AND OTHER AM SIGNALS
Bird Model430Q.400 modification
kit Quickly adapts any Bird Model 43
Wattmeter to measure audio peak power

of single sideband
and other AM modulated signals.

The 430()..400 kit pc board mounts inside the Model
43 housing, on the meter studs. Estimated conversion
time is on ly 15minutes from start to finish.

Once modified , you can measure peak power to an
8% F.S. accuracy, without affecting cw operation or
accuracy.

And, the Model 4300-400 is surprisingly inexpensive.
Contact your Bird distributor or factory for details.

NEW

CIRCLE 176 ON RUoOU SERVICE CARO

New Mod Kit
for Bird Model
43 Wattmeter

•
-i\;D30J03 Aurora Rd.. Cleveland ( Solon~ OtIiO 44139 - 2794

I
216-248-1200 TLX: 706898 Bird Elec UD FAX: 216-24&-5426
WESTERN REGION OFFICE
IWd Ellctrono:Corp
62'1Cl,iIo ..... .s.- F. P O eo.. 28 .0.-0.CAUJ23 805 616 72!>5

Ekrctronk Corporation

FREE
PARKING

$5.00
ADMISSION

FOR MORE INFO CONTACT:

EXPO '88
P. o. Box 1282

Stone Mountain, GA30086

presented by

THE ALFORD MEMORIAL
RADIO CLUB

of Stone Mountain

November 5 & 6, 1988
Gwinnelt County

Fairgrounds
lawrenceville, Georg ia

Just 20 minutes Northeast of Atlanta

l arge Indoor Dealer Area
Concession Stands

RV·Sites with Heck-ups
24 Hour Security

Cookout Saturday Night

Ham Radio &
Computer
EXPO '88
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Every time IWOhams get
together at least one says ho.....
about if we were 10 make this
great product 10 sell to hams
not realiz ing that the ham
•. industry" is probably one
of the best possi ble ways to
guarantee poverty ,

No, nOI all hams arc cheap- not
a ll a re liv ing on starvation
ret irement payments - the fac t is
that some ham fi rms arc do ing remarkably well se ll ing to those
few hams who arc alive and well- and to the hand ful of
newcomers who blunde r into our hobby .

The whole tr ick 10 surv ival in the ham market is in gell ing your
sa les message to your potential customers-this is called
market ing , Marketing includes making sure your literature is
a'> good as (or even better than) your produci-and that your
sales pitch reaches those few live hams who are your best
potentia l customers .

" 11 bel you thought I was never going to mention 73 ,
Advertis ing is goi ng 10 be one of your biggest sales expenses,
so give it the se rious thought it rates. Advertising is a very
well-developed art-billions have been spent on research 10

find out what works and what doesn't. Indeed I' m working on
a video just on how to advert ise . In the meantime . if you can
take it . I' ll mercilessly c riticize your literature and your ads
a service no other ham magazine can provide at any price
because none of them have anyone with anything even
remotely like the 35 years I' ve had in advert isi ng 10 hams.
Unless you fall into it , it's unlikely you're going to fi nd an ad
agency able to help you sell 10 hams- wh ich is , to be kind , a
umquc group.

Presuming tha t sa les a rc of some importance to you, where do
you think you' ll do best? There a re fou r ham magazines-cone
for advanced builders-cone fo r contest fanatics-cone for
ARRL fans-and then the re 's 73 -which appeals to active
hams with s mall construction projects , with the only world OX
column. with columns and news about all of the new ham
activities such as packet. RTTY , Oscar and soon. The 73
reade rs buy circles around other magazine readers because
they' re act ive and motivated .

So if you decide 10 try and fig ht the odds with a ham product,
g ive it your besl shot with 73 -and let me help you win with
powerful , sales-oriented luerature and ads. A lill ie mail order
business at home is a great way to become indepcndent
millions a re doing it . Remember. small business is the real
strength of America ... and it's about the only pract ical way to
have a crack at mak ing big money these days ,

Write or call the 73 advert isi ng people-Richard . Ed. or J im
and fer's gel you sta rted wi th power ads which will make you
money.

Getting Rich In
The Ham Market

. .. Wayne
W2NSD/I
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Receive & Transmit AM/FM Radio Faxcimile
View Satellite Image on Graph ic Display
Zoom and Pan Around Image
Print to Epson (IBM) Compatible Printer
Works with Hercu les, CGA, EGA Monitors
Plug In Board for IBM PC or Compatible

221 SLater 800levird
Staten IsblOO, NY lCl305

(718) 979:3Sll5
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Kenwood 4100A Crossband
Repeater Operation

Tum this mobile rig into a mini-repeater.

by Bob Witmer W3RW

Key-Step Programming

The following shows the se
ries of keystrokes and control
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inte rnal jumper between two posts. To do
this, first remove the screws from the top and
bottom covers of the rig . Take care when
removing these covers. especially the bottom
cover, as the speaker cable is attached to it.
Then, just prepare a jumper wire about 3 Yi: "
long, strip a small bit of insulation off the
ends, and jump the two RP posts shown in
Figure 3. That' s it!

Well •• . Not Quite

Sometimes during repeater crossband 0P"'
eration , the TW-4 I00A may not detect a
UHF signal while scanning between the two
bands. This happens because the electric field
generated by the strong UHF receiving signal
cause the busy circuit to malfunction . Forru
nately , the re is a mod ification that will take
care of this internal RF feedback problem.
With less than $5 worth ofcomponents and a
half-hour's worth of time, you can insure
detection of the UHF signal. Best of all, this

mod may be covered under
warranty! (Get details on this
from Kenwood.)

Refer to Figures 3 and 4 .
First . remove the covers as
outlined above. Then, locate
connector number 12 on the
composite unit (RX-TX) o n the
bottom o f the transceiver .
Now, carefully strip J.,i. of in
sulation from the wire attached
to pin 2 of connector 12, ap-
proximately '..4 . from the con
nector. 6 . Solder the three
components, shown in Figure
4 , be tween the w ire and
ground . A good ground loca
tion is the can around Te2 and
L8 . The mod is done- just
carefully replace and resecure
the two covers . Don't forget to
adjust VR4.

~tll'E,A'''U

70 . .. 11,) ~l)

JO"Us' t' '' ~'"•IIE_ ' CH,A'. HEl
I ~_'" 0 .....1

"You can enjoy
slmplex-to-simplex, and

simptex-to-repeater,
operation in addition
to duat-band mobite

operatton. "

need to adjust the repeat audio level (VR4).
nor show where to make this adjustment .

The following describes what I have dis
covered about implementing and ope rating
this mode .

Hardware Mod of the 4100A

Modification requires the addit ion o f one

S ' 41 101O A

~ .."
z .~~

Figurt I. Simplex-to-simplex operation. In this moot , tach band /uJ5 the same frequen
cyfor both input and output.

Figure 2. Sil11plex-to-rtpt'Qttr offset operorion. In this mode. one band /uJ5 lht SOJ'I'Ie

input and outpulfrequency. and the other band ha5 differing input and outputfrequen
ctes.

M any of us are fasci nated by. and find
very convenient to carry , the new,

very concealable hand -holds . T rouble is ,
the y. like any hand-held, have a limited
range. and many areas still have sparse re
pealer activity. Very often. repeaters accessi
blc from a mobi le rig are not so from an HT .

What to do? Well . if you ow n thc Ken
wood TW-4I00A dual band mobi le rig, you
can make your ow n crossband repeater! You
can enjoy simplex-to-simplex , and simplex
to-repeater, operation in addition to dual
band mob ile operation. All this in a package
that doesn 't cost an ann and a leg!

How? lt' s one o f the better kept secrets in
FM Hamdom today: The Kenwood 4100A ,
along with its advertised features , has built-in
crossband repeat capab ility. It works by the
receiver scanning back and forth between the
two bands and initiating crossband transmit
when it detects a signal. When the signal
drops. it resumes scanning. (It has a built-in,
three-minute transmit tirner.)

Although Kenwood 's sales
brochure vaguely refers to this
feature . the 4 100A manual
does not mention it . Close ex
amination of the sche matic
does reveal some circu itry la
beled " RP," and a variable re
sistor , VR4, labeled " RPT,"
but none of the internal views
indicate repeat mode compo
nents or circuitry .

I found out this capability
was for real at a recent Ham-
fest where Paul, o f Delaware
Amateu r Supply , mentioned
that he had just received the
4 100A repeat mode modifica
tion information from Ken 
wood and gave me a copy.
However, the information in
the ' 'TW-4100 Repeater Oper
ation Supplement " . avai lable
to all from Kenwood. leaves
out a few details . For example,
it does not indicate that you
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adjustments you need to make. after the hard
ware mods, 10 get the 4 100A up and running
as a crossband repeater .

I. Press the VFO/M .CH key to select the
Memory Channel mode .

2. Select the desired Memory Channel af
ter programming the Tone Frequency and the
Offset frequ ency . Any channel may be used
except odd , split memory channels 8 and 9 .

3. Press the VFO/M.CH key to return to
the VFO mode.

4 . Select the desired operating frequency
for the other band . For example. if the
Memory Channel you selected contains a two
meter frequ ency. then choose a 70 em fre
quency in this step. (See Section 4-2-4 and the
MHz key section on page 8 of the operator' s
manual.)

5 . Adjust the SQL control to the threshold
point for each band .

6. Selecrthe DUP shift mode using the SEL
key and the TUNING control. (Refer to sec
lio04-2-5 in the manual. )

7 . If you have the VFO frequency pro
grammed as the one that will activate the
remote repeater site. you should select the
desired tone frequency and transmitter offset
frequency at this time. (Refer to sections 4-2
6 through 4-2-8 in the operator 's manual.)
Note: For simplex-to-simplex operation set
0.0 MHz for the transminer offset frequency.

8. Press the SHIfT key. (The DUP indica
tor will tum ON >. )

9. If you have the VFO programmed to
activate the remote repeater and a subaudible
tone is required for access, you should press
the TONE key.

10. Tum the POWER switch OFF.
II. Press and hold the REV key and tum

ON the POWER switch.
12. Release the REV key. A beep will

sound and the radio will now operate as a
crossband repeater. The receiver will alter
nate between the IWO bands continuously . If
squelch opens on one band, the correspond
ing incoming signal will be automatically re
transmitted on the other band .

Note: If the transmitter remains keyed for
longer than three minutes, the transmitter
will unkey , and the receiver will begin alter
nating between the two bands to search for an
incoming signal. This protects the finals and
functions as a built-in time-out timer.

13. To cancel repeater operation , tum the
POWER switch OFF. When the radio is
again switched ON, the radio will return to
normal transceiver operation.

14. Adjust VR4, the repeat audio level pot ,
shown in Figure 3. IMPORTANT: This is
not the VR4 shown on page 28 of the 4 100A
manual.

15. Set repeat audio level. The best setting I
fou nd was at approximately ~ full clockwise
rotation.

16. Disconnect the microphone when in
this mode , otherwise the mike is " live, ,. and,
when the transmitter is activated. local audio
mixes with the repeat audio. Yau can use this
path to mix in CW ID audio.
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Operating Ccnstderauons
The 4100A is f1O( designed for continuous

high power transmit operation. Consider the
heat-dissipation environment of your rig' s
installation. The typical mobile installation
on a hot summer day does not provide an
ideal environment! (fyou are operating from
a base power supply. be sure also to check its
ratings.

"The 4100A is
not designed for

continuous high power
transmit operation. "

The three-minute timer actually runs closer
to two minutes and 15 seconds. At the end of
the time-out period. the transmitter is inter
rupted for a moment. and the receiver re
sumes scan mode. This ini tiates the transmit
cycle again.

The tuning control. and all keys, including
the PIT and UP/DWN switches ofthe micro
phone. do IIOt fu nction while the TW-4100A
is operating as a repeater .

When the DCl System is operating , Code
Squelch Ope ration is automatically acti 
vated , and the TW-4I00A operates as a
Digital Code Access Repeater. In other
words. you can 't access the repeater fu nction

unless you transmit the proper DeS code.
Typically, I use the two meter simplex to

440 MHz repeat mode. and I have adjusted
the 440 (70 em) low power level (VR5) to 20
watts. and the two meter setting to 2 watts.
This minimizes power dissipation in the unit
because of the 4100A 's "Carrie r-drop"
mode. which tends to keep the transmitter
keyed up for long periods due to the courtesy
beep, time-out timer reset mode of most re
peaters . See the 4100A manual, Figure I ,
page 28, for the description and location of
these adjustments.

During operation, keep in mind the scan
style mode of the 4100A. Autopatch opera
tion is a good example of this limitation. The
typical result of initiating an autcpatch call in
this mode is the eventual time-out of the
patch-once the patch is activated, it looks
for signals from your transmitter . Unfortu
nately, the receiver of the 4100A still sees the
repeater transmitter carrier. thereby prevent
ing transmit operation.

Information is also nowavailable on how to
expand the UHF frequency range 10 420
MHz. and the VHF range from 141 to 151
MHz. To do this, however. you first need to
contact Kenwood. Also make sure to review
these sections of Part 97 all which concern
repeater operation, before operating the
4100A in repeater mode:

Section 97.65 Specifies excluded fre
quencies

Section 97.67(c) Specifies power output
limitations

Section 97.85(e) Details control operator
requirements

Section 97.86(d ) Concerns Auxiliary
operations.

Ack nowledgement

Many thanks to Don W3lR for his patience
and cooperation in allowing his 440 MHz
repeater to be used to evaluate this modi
fication. Thanks also to Kenwood for per
mission to reprint information from their
" TW-4 I00 Repeater Operation Suppl e
ment" and Service Bulletin #926 (dated
12·17·87),

One further mention: The TW-4 I00A can
be modified fo r MARS (Military Affiliated
Radio System) and CAP (Civil Air Patrol)
operation. This simple mod requires no com
ponent additions to the rig. For instructions
on this mod, send to Kenwood a copy of your
current amateur license and a copy of the
documentation approving you for operations
in these services.

The crossband mode of the Kenwood
4100A provides an operational capability
that is typically unavailable in a package this
compact and low-priced.EII

Parts Required lor Antt-RF Feedb&ck

(1) resistor 4.7k Ohm, ~ watt
Part t RD14BB2B472J

(1) capacitor, elactrolytiC4 .7~F , 16V
Pa rtI CE04CW1C4R7M

(1) diode 151555 Pa rtl V11 .()().7&05.

•



n,ASTRON
I~ CORPORATION

9 Autry
Irvine, CA 92718
(7 14) 458- 7277

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY· RUGGED. RELIABLE.

SPECIAL FEATURES PERFORMANCE SPECIFICAn ONS
• SOliD STATE El£CTRCWlCAUY RfGULATED • INPIJT VOlTAGE : 105-125 VAC
• FOl.O-8AO( CURRENT UMlTING Protects Power Supply • OUTPUT VOLTAGE : 13.8 vue ~ 0.05 votts

from excessive current& ContillUOUS shol1ed outpul (Intemally Adjustable: 11 ·15 VOC)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPLE Less men 5mv peak 10 peak (lull load &

lIe••1HS·n. RS·...... RS -5,I,. low line)
• MAINTAIN REGULATION & lOW RIPPlE al low line inptJt • AI...nil.~I. win t!O V...C1_••1nit•••
-go

• HEAVY DUTY HEAT SINK . QiASSIS MOUNT FUSE
• THREE CONDUCTOR POWERCORD
• ONE YEAR WARRANTY . MADE IN U.S,A.

MODEL RS-50A MODEL RS-50M

RM SERIES 19" x 5'1. RACK MOUNT POWER SUPPLIES

C..ti....1 ICS' Silt liN) S.i"i••
MOD EL 0.1' 1...· .1 ) 1... ·.11 H xW xD WI. [1. ' .1
RM-l 2A 9 12 5'1. X 19 x 8'14 16
AN-3SA 25 J5 5'", x 19 X 12'1 38
AN·'" 3T 50 5'", x 19 x 12... 50

• separate Volt and Amp MeIers
RM-12M 9 12 5'1. x 19 X 8'1. 16

MOOEl RM-35M
AN·"" 25 J5 5'" x 19 x 12'11 38
"'5OM 3T 50 5'", x 19 x 12'11 50

RS-A SERIES C..ti..... ICS" Silt III1 S_i"l••
MODEL 0.1' (.... . 1) 1...·'. 1 H x W x 0 WI.l lh.J
flS.3A 2.5 3 3x 4%x5% •...... 3 • 3'4 x 6'11 x 9 5
flS.,. • 5 3", x 6.... x ] '1., 7
flS.7A 5 7 3'" x 6'1, x 9 9
flS.7B 5 7 4 x ] '11 x 10;' 10
RS-10A 7.5 10 4 x ]'11 x 10lf;. 11
RS-12A 9 12 4'lI x 8 x 9 13
RS-128 9 12 4 x 7'/1 x 10,", 13
flS.20A 16 20 5x9x1011 16
flS.J5A 25 J5 5x 11x11 27

MODEL RS-7A flS.50A 3T 50 6)( 13;')(11 ..
RS-M SERIES C..ti..... ICS" Sin 1111 Ui"i••

MOOH 0.1, [.... . 1) 1...·'.1 H xW xD Wl· l lh ·1
• Swilchablt volt and Amp meler

RS-12M 9 12 4",x8x9 13
• separate volt and Amp meters

RS-20M 16 20 s x s x toe 16
flS.J5M 25 J5 5x 11x 11 27
flS.5OM 3T 50 s xtav x u ..

VS-M AND VRM-M SERIES • separate Volt arw;l Amp MetllfS· Output VOl tage adjustable !Tom 2·15 \'(Ilts . Current limi t adjustable from 1.5 amps
10 Full l oad

• C..l i....1 ICS" Siz. (Ull n i"I••
MODEl 111,1".11 1...·.·1 H xW x ' WI. (Ih .)

@13.8VOC @10VDC @5VOC @13.8V
V5-12M 9 5 2 12 4\'1 x 8 x 9 13
" .2OM 16 9 4 20 5x9x l0 '11 20
V5-35M 25 15 7 35 s x u x tt 29
VS-5OM 3T 22 10 50 6x 13\0 x 11 ..

• Variable fack mount powel' supplies
VRM-JSM 25 15 7 J5 5'1. x 19 x 12'1t 38

MODEL VS-35M VRM-SOM 3T 22 10 50 5'1. x 19 x 12'1t 50

RS-S SERIES • Buill in speaker

C••u..... ICS ' Silt (Ul l U i"I• •
MODEl h i, I......) ....,. H xW x D WI. [Ih .)
flS.7S 5 7 4 x 7'!1 x 10lt;, 10
flS.1OS 7.5 10 4 x 7'h x 10"" 12
flS.12S 9 12 41'1 x 8 x9 13
flS.20S 16 20 s x s x 10\'1 16

"ICS-Inlermittenl CommunicaliCH1 Service (50" Duty Cycle Smill. 0f1 5 min. 011) CIRCLE 16 0I\l RUDER SERVICE CARtl



RADIO TELEGRAPH TERMINAL

MORSE CODE DECODER ELECTRONIC KEVER

MORSE CODE TRAINER

-- -_ ----- -----
Only-S229.00

DECODER
Inpul lllYel
lnpul lmpedanCi
DecodIng speed
AudIO litler

• 10mV to 'lV RMS
. 8 10 lkO-aoon typical
_SWPMto30 WPM"
- 800 Hz ::t: 80 Hz

Active and PlL filters
700 Hz to900 Hz internally
adlustable.

TRAINER
Codegenerator

Sp. ..

• Random code generator
5etlaracterslcode group

- 5 WPM 10 30 WPM
1WPM increment

o,:c" y
Ind calors

Power source
Size
Welghl
Controls

PRINTER PORT
- Compatible with ceeoees 8-tlit parallel printer. AI

least 4Kbytedata buffer is required Ina printer.

SPECIFICATIONS
Model • AR-501Rad iO telegraph

terminal
• DC 12V to 13.8V-165mA
• 4.S"·Wx 2.24"-H x 6.25"-0
. 12.5 0:' (358 g)
• Power OntOff
• Random COde.oenm1or ()niQtt
• Pnnt-out DfLIOIf
• Mooitor speaker level
• Electronic keyer mode select
• Speed Up & Down
• LCD 32 characters--16 per line
• Power On-Green LED
• Tuning-Re<llEO

Front connections • Paddle-StaAdarl1l1ambic
• Ordinary teleoraptl ic key
• HeadphOnetfarphone

Rearconnections _ OC 13.8V input
- Audio input
- External speaker
-~ ootllut
- Pnnteroutput

ELECTRONIC KEYER
Paddle Inplll • TTL level

-lO/Actuating, HI /Stop
Contact input
-ON/Actuating, OFFiStop

Key input • TTl level
-lO/Marll. HliSpace
Contact input
-ON/Mark, QFF/Sjlace

Keying speed . 5 WPM to 30 WPM
1 WPM increment

Keyer output • Transistor switching,
Open COllector type

BACK TO BASICS - • - • But far more advanced - - • -
The AR-501 . triple mode QN terminal in a small package, is a powerful gear to practice and play with. For the Novice. SWLand 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 operate. You ask; for code practice? both rece ive 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 thennal
printer as an option. ACCESSORIES 5(JPPUED: The AR-501 Radio telegraph tenninal comes complete with Receiver cable. DC
Power cable, Miniature Phone plug,Miniature stereo phone plug, Spare fuse, WaH receptacle style power adaptor and Instruction man
ual. ACCESSORIES AVAILABLE: CC-501 Parallel printer cable - $30,OO/DPU-4 11 Standalone Thermal printe r with 8K
buffer.- S235,OO
O RDERING INFORMATION: For fastest service. call 800-523-6366 from 9 AM. to 4 P.M. P.S.T. Send mail orders to: ACE Comm unications, Inc.
22511 Aspan Street. Lake Forest. Ci\ 92630. V1SA and MasterCard 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 lJVailable at extra shipping charges. Purchase orders accepted from
Government agenc ies. Ci\ residents add 6% sales tax. COD Is 53,00 extra, WARRANTY INFORMAnON: The AR-501 covered by O ne Year War
ranty. Extended warranty service available at the following rates: 3 Vears--$25,OO. 2 Vears--$ 15.00. SATISFACTION GUARANTEE: If, for any rea
son, the ORIGINAL PURCHASER, is not satisfied with the unit purchased. a full refund o f the purchase price will be issued if the unit and all accessories
are returned to us UNDAMAGED WITHIN 25 OAYS of the date of original purchase (Invoice date). This policy excludes any additional freight that may
be inculTed, and in no event modifiesor lim its the lim ited wartenty,

22511 Aspan Street - Lake Forest- California - 9 2 630-6321 _ (714) 581 -4900 - ToUFree 1-800-523 -6366

ClACLf: 279~ IlUDlA SlAVIC£ C,\RD



COMET ANTENNAS
ncose

'ren.rec
Tuner 229 8

Hy·Gain Towers
!; Antennas.and
Rotors wil l be
shipped direct to
you FREE ot
shipping cost

HElL
EQUIPMENT
IN STOC K

-
- .

C
-,. ..- ..

• •• • •--- ..- -- -

PRIVA TEPA TCH/V, Duplex 800fJ

NYE MBV-A 3 Kilowatt Tuner

O OCCQM]
IC_R71A. 751A. 781 . 28AJH. 38A. 48A. MiCJ02I4,
R-70oo, IC-761, IC-375A. 275NH, 3210A, 475A1

H. 735, IC-900, IC-228H

r ~. --"'''' ''' .~ ~ ...-. . . ... ., . -- -_.__.

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

los Precios Mas Bajos en
Nueva York . . .

S M A RT PATCH
CES·S,mple. Au,opa l cn 510 ·5 A W ' II Pat en FM
rr eoece..e' To Your Te iephone Greal For
l e lep no ne Ca lls From Mob , le To Base S,mp le
To Use . 51OSAJS10SAII

New TEN-TEC
Corsai, II. PARAGON

AMEAITRON AUTHORIZED DEALER

SANGEAN Port,ble Shortwave RadiOS

KANTRONICS
UlU, KAM. UlU·XT,
KPC 2400, KPC I~ ,

'"

• ~ ·--:: B ;.... ... ......:.

ONV Sa fet y
betts.m s tock

LandmobileHTo
ICOIll: U16, H16. vice. ueoo
VAESU: FTH 2OO5I2001
UNIOE,.. REGENCY, KING. TAD
IIIAIlINE ICOIII, MS, MS5, MlOO
.lVIUION ICOIll : A2fJ Ii T,

ALINCO AL O24T
OJ·l00T
YAESU FTR-241 0, Wilson
ICOM IC-RP 3010 (440 MHz)
ICOM IC·RP 1210 (1.2 GHz)
lCOM IC-RP 2210 (220 MHz)

ICOM
IC2AT/12AT
tC02AT·J2AT
IC2I4GAT
IC-A21U16

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

Complete Butternut Antenna
Inventory In Stock'

BENCHER PADDLES
BALUNS. LOW PASS FILTERS

IN STOCK

DIGITAL FREQUENCY COUNTERS
Optoelectronics model 1300H. Q-1300MHz

Trio nyx. Model TR-WOO, 0-600 MHz
Long·range Wireless

Telephon e tor U OOfl in s ' oe~

MIRA G E AMPLIFIERS
ASTRON POWER SUPPLI ES

Saxton W ire & Cable. mt't W ire-

KI TTY S A Y5: W E A RE N O W OPEN 7 DA YSA WEE K .

Saturday & Sunday 10105 P.M.
M on d a y·Frid a y 9 t o 6 :30 PM Thurs. t o 8 PM

C o m e to Ba rry ' s l or t he b est buys in tow n .

Computer Interfaces
Stocked: MFJ-1270B
MFJ-1274. MFJ-1224, AEA
PK-88, MFJ-1278, PK-232
W/FAX.

", .
r'r

Bud wig ANT. Produc t s
NEL·TECH DI'K,100 0ig~a1 VIlice Ktyer
FLUKE 77 Multimeter

IS~§(!JJ
~.ntennas FT. 767GX, FT·757GXII , FT·311 RM ,

~~:" FRG·8800 , FT·736 , FRG·9600 , FT·
; :.:'"' 71 1RH, FT·2700RH, FT 212/71 2RH ,
~Etz

~....--.. YAESU
~"" ....."" FT·23173J331727R
=::"'0' FT·2111709RIH
'''''''' FT_190311123

TS440SIH . R · 5()()O. 1l-2()()O , TS ·i4 0 SlAT FTH·200517005

TM 221 AJ42 1 A. TM·2570"" 5()AJ3()A. TR· 75 'A ,

Konwood S.,.,oe Re pa i" TM·72 'A , TS· 111Ji l' A

TM3530A, Tli20&J\T, TH2 ' 5-", TM- 62 ' ''', TM,32,A,

TS ' 40S, TS660S

Media Menu,,'s-
Amaleu, Rilnlo Course $ 9995

KENWOOD

Gobble Up Our Thanksgiving Savings

VoCom/Mi rage/All nco
Tokyo Hy-PowerlTE SYSTEMS
Amplifiers &
SI8}.. H T Gain
Ant en n a s IN ST O C K

;i,.!
:t-~~
~, SolderingB Station,

48 Watts , $68
MICROLOG-ART 1, Air Disk,
$WL, Morse Coach

•METRON MA-l000 B STOCKED

EIMA C
3·500 Z

572 8. 6JS6C ~
12BY7A & I
61468 t-

BIRD ~ .~,;:,
a ttmeters &~ l..~'J 't y,'
Eleme n t s rgi,
In Stock .,;

AEA 144 MHz
AEA 220 MHz

AEA 440 MHz
AN TENN A S

MAILALLORDERSTO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORKCITY, NY 10012 (FOURBLOCKS NORTH OF CANAL ST.)

N Y k Cit ' LARGEST STOCKING HAM DEALER
ew or y • COM PLETE REP A lA LAB O N PREMISES

ALL
SALES
FINAL

We Stock: AEA. ARRL, Alpha, Ameco, Antenna Specialists, Astatic , Astron,
8 & K, B & W, Bencher, Bird, Butternut , CDE, CES, Communications Spec"
Connectors, Cushcraft, Daiwa, Digimax, Drake, Eimac , Heil Sound, Henry,
Hustler (Newtronics), Hy-Gain, teem, KLM, Kantronics, Larsen, MJF, J .W.
Miller, Mirage, Newtronics, Nye Viking, Palomar, RF Products. RadiOAmateur
canecck. sexton. Shure, Telex, Tempo, Ten-Tee. Tokyo Hi Power, Trionyx
TUBES, W2AU, Waber, Wilson, vaeeu Ham and Commercial Radios, Vocom,
Vibroplex, Curtis, Ttl-Ex. Wacom Duplexers. Repeaters. Phelps Dodge,
Fanon Intercoms, Scanners, Crystals, Radio PUbl ications, Uniden, Kenwood.
Maxon. Metron, RFC, Amp Supply.

WENOW STOCK COMMERCIAL COMMUNICATIONSSYSTEMS
HAM DEALER INQUIRESINVITED PHONE INYOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS .Iocked" .ervlced on preml.e.,

Amateur Radio Courses Given On Our Premises, Call
EXDort Orders Shipped Immedletely. TELEX 12·7870

commercrar Equipment
Stocked, ICOM, MAXON.
MId l and , St and a rd ,
Wilson, Yaesu. We serve
municipalilies, busmess
es. Civil Oelense, etc.
Portables, mobiles, bases.
repeaters . .

"AQul S. Habla Espanol"
BA RRY IN TE RN AT ION AL TELE X 12-7670
MERCHANDISE TAKEN O N CONSIGN M ENT

FOR TOP PRICES
Monday-Friday 9 A.M. 106:30 P.M. Thursday 10 8 P M
Salurday & Sunday 10 A.M to S P.M. (Free Parking l

AU TH O R IZ E D DIS TS MC K AY DYM EK FOR
S HO RT W AV E A NTEN N AS & RE CEI VERS ,

IRTlLE X·" Spring 5 1. Statton
Sub••y.: BMT·"Pri nce SI . Stetion"

IND,"F" Tre in·Bwy. Statlen"

Bu s: Broadwa y #6 to Sp r in g St .
Peth-9th St.l61h Ave. S,.lion.

CIRCLE 41 ONREADER SERVICE C.lRD



'12.95

'12.95

HIGH POWER FM
WIRELESS MIKE
• "'0" _ ..., ....._ ' I~_ .. ""I'
f .. tw_ '_SoM>!,..
_ ,_1ft\' \)'P<I 01

",,",...""" "" ""'....
_"!ooO'.II~

"" ",.,lobIo ..""--',,,
m'..""" ".... Ql>or. ... . n
H "

•...." 19.95-" ..=::- S2.95

'12.95

11I<..........
. " CS/I- •

'8.95
'9.95

__ PERSONAL
••~, SPEEO

589.95 RAOAR

-' " C", I

_ ... ,_u·....·....--_...._-_ ..
_...,..., ... _ 0._..~'6Hl_
_,;._,_ Wl '.-..,..,.........
_ .... _ .,-. _ .. 100I .... _
E.i,__ ..._..-.,, _

u... 'I1_.-..-.' _'...
.- q VOC ! ....._-._ y ..PC_ • •__..MS_"",,_
_11' "'._.. _ ._, ....... -_ ~

::lMO 124.95 ~••

--4---

,
\

' 24.95

UGHT BEAM
COMMUNtcATORS
~""""'_Ied""''''''
~ '4IID :lI !ooO ..."'" _,
""10 '10 ""'"
1l . ""ur, 'I... _ .
' 101\, ,,,....,," ,, " " ,1iIo0< ,"c
1~..I"" "_ " or " 'renono "~
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......,."" "" ' r 'nput, 'I'''''''''
...., PIN drte<tor I nd~" ...
'P".... ""'1'"' U"''' .po",,, on" ..
""" 01''''' ' ''".- "' H

.....
,,' S/I- t

' 24.95

AIRCRAFT RECEIVER KIT

40& 80METERS
HAM RECEIVERS

._..
'. 1lN'-CI 124.95

FM COMMUNICATlDNSI2 METER RECEIVER
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ALL NEW KITS
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MINI KITS-EASY TO ASSEMBLE-FUN TO USE

Introd uc ,ng COM-J the newservice mOnllor designed b1 service
lechnlc,ans lor servce tecnmcans Jl wOfh harder lor less .. g'v·
Ing 10U advanced leS1rng caPilblht,es at a ~ry atlordable puce.
FEATURES . Ouect entry key board w,' h prog ra mmable memOfY
• Aud,o & lransmitter frequeOC1 counter . LEO bar graph rre
quencvrener cevtancn disp lay . 0 1·10.IXXIjJ.vou lpul leve ls •
H,gh rece ive sens,t'vity, less tnan 5jJ.v • 100 KHzlo999,9995 MHl
Conllnuous frequency coverage . Transm it ccctecnen, up to 100
watts e CTS 10lle encoder. 1KHl and e~ lerna l modu lalion
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Numbet"'. on ,our FeedbKk card

Ultimate Repeater JDer
Choose from a library ofrepeater IDs in either CWor Voice.

by P.J. Ferrell K7PF
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quite accurately with past data. This ca lcula
tion is perfonned at both transmitter and re-
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ceiver. The transmitter sends only the ER·
ROR, that is , the difference between the
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Figurt 1. ID Processor schrl1laJic.
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Figurr J. Repeater system b fod: diagram.
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E very amateur transm itter must be rou 
tinely identified-including repeaters. A

solid state cw genera tor issuing the ID in
Morse code has been the most commonly
used . ID tapes are also used- I recall one
famous repeater in Central Washington
which had an ID tape featuring a voice so
seduct ive that visitors routinely tried to date
the 10 generator! And. recently, computer
ized repeater controllers use a speech syn
thes izer, a sol id state device with high
reli ability .

Thus. any 10 ge ne rator claiming to be ulti
mate now should be a solid-stale unit that
offers both CW and voice, and allows free
selection of messages. F igure I is a block
diagram of the new repeater that uses the 10
ge nerator described in th is article .

Dig ital speech comes in many flavo rs.
from near-pe rfect digital recorders to hard
to-understand phoneme synthesizers. High
quality digital speech requi res about 8000
8-b it samples per second (64 K-bit PCM).
Thus, a 32 K-byte EPRO M could hold about
4 seconds of speech of this quality . Data
compressi on techniques , such as Adaptive
Delta Modulation (ADM) and Linear Predic
tive Coding (LPC) have been applied to lower
this storage requirement. National Semicon
ductor and Moto rola make ADM chips offer
ing high quali ty speech with up to an 8-fold
reduct ion o ve r PCM . Texas Instruments
makes an LPC chip offering up to an 80 to J
reduction over PCM (or 10 to lover ADM).
The same 32 K-byte EPROM could hold up to
30 seconds of ADM speech or up to 5 minutes
of LPC speech . The Tt LPC Voice Synthesis
Processor (VSP) can make both voice and
CW sounds. and is the one most commonly
found in compute rized controllers for ama
teur repeaters . Efficient speec h coding meth
ods such as LPC require substantial signal
processing prior to data sto rage. so that the
vocabulary is normally limited to that provid
ed by the chip mak er. If this limitation ca n be
overcome , then our " ultimate " identifier
will use the TI VSP chip (" T MS522OC Voice
Synthesis Processor Data Manual . " Texas
Instruments Inco rporated. Copyright 1982).

LPC Speech

The details of LPC processing are beyond
the scope of this art icle , but the principle can
be clearly understood . Human speech wave
fonns tend to be predictable (low entropy)
signal s. Given a series of samples of such a
waveform, the next sa mple can be esti mated
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of the 27C256, at Z-SO add ress 8000H . Each
table entry consists offou r bytes: the first two
are the LPC data start ing address , and the
second two are the message byte count. A 2
MHz clock is assumed for the software tim
ing loops . The following commented assem
bly language program list ing covers the de
tailed operation of the z-soc ID generator
processor shown in Figure 2.

Master Processor US3Jl:e

To stan an ID message, the repeater master
processor powers up the ID generator and
out puts a message number request . It then
sends a set of interrupt pulses and waits a
fixed amou nt of time for a " VSP is talking"
status. Table I is an excerpt from me master
processor ' s operat ional repeater program
which illu strates use of the ID ge nerator.

Speech Development System

If it were possible to " cut and paste" word
sounds to make desired words, then virtually
any message could be put together. Figu re 3
is a schematic for the developmental system
hardware which operates with the resulting
frame editor. It uses a TMS5220C VSP and a
single 74 HC244 buffer chip, and plugs into
any PC pa rallel printer adapter. An audio

Tabf~ 2. Fanial mt ssagt jor Iht Stullft repeater shows
the voice synthesis processor message # and sound.
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Firmware

At power on . the power-on-reset signal
mome nta rily lowers both READ and WRITE
lines to the TM S5220C for an initial VSP
reset. The Z -80 then begins, selecting inter
rupt mode (1M I) and sening the status latch to
zero. A series of reset commands are sent to
the VSP. status is set to II H . and the proces
sor halts with interrupts enabled . Upon re
ceiving an interrupt pu lse. execution begin s
at location 38H . A table of LPC data address
es and byte counts is referenced by the Z-SO.
and indexed using the requested message
numbe r. The table is located at the beginning

level shifted to 0--5 V for repeater audio com
patibility us ing a type 74 1 op amp . The pro
cessor p rog ra m is s to red in a 27C32
EPROM, and all messages are kept in the
27C256 EPRO M . No RAM is used at all . In
the unlikely event of needing more LPC data
storage. you can substitute a second 27C256
for the 27C32 .
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Hardware

The T MS5220C VS P interfaces neatly
wit h a TM S6 100 Vocabulary ROM (VRO M)
chi p. Several VROMs can be paralleled for a
more exte nsive vocabulary . and only the
VROM word address need be supplied to
speak the word . In addition to VROM
speech. the VS P can " speak external " 
speech data can be loaded from an external
processor. Since ou r "uhimate" design uses
complete messages rather tha n single wo rds.
exte rna lly supplied LPC data is take n from a
27C256 32 K C MOS EPRO M . Sincc the host
repeater is battery powered. the 10 generator
is turned off when not needed . wh ich is most
of the time .

In add it io n to the T MS5220C
VS P. a microprocessor is needed to
fetch data and operate the ide ntifie r.
I chose a CMOS Z-80. along with
74 HC C MOS logic, for minimu m
power consumption. Figure 2 is the
ID gene rator schemanc diagram. A
parallel interface to the repeater ' s
master processor is used . A pair of
74 HC374 tri-state latches between
the repeater 8-bit Master Bus and the
10 ge nerator, form a parallel inter
face . The repeater ' s master proces
so r issue s comm ands and reads
status us ing these latches. which
must remain on 10 avoid loadi ng the
master bus du ring ID power down .
The TM S5220C VSP is imp lement-
ed in PMOS log ic and requi res both
plus and minus 5 volts. A series pass
regulator (7805) provide s +5 V
from the switched + 12 V. and a
small switching supply (dual 7660s)
produces - 5 V. Analog speech out- Tabf~ f . This Basic fD generator handler subroutint
PUI from the VS P is am plified and if{uslralt sustojtht fDgtnerator.
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actual and predicted sample values . The re
ceiver simply adds the received ERROR to its
own pred icted value , giving the same sample
value as that obtained by the transmitter. The
better the prediction, the less data need be
sent or stored . There is no approximat ion
involved here . both transmitter and receiver
get exactly the sa me se ries of samples (pro
vided no transmission errors occur) . This is a
form of data compress ion coding known as
"redunda ncy removal. "

The TI TM S5220C VSP docs its job by
implementing a lime varying tenth-order d ig
itallattice filter which models a human vocal
tract. This filter is excited by pitch (voiced
sound) or by hiss (unvoiced sound) . The out
put of this filter drives an 8-bit digital -to
analog (D /A) converter to produce the syn
thetic speech waveform . Compressed speech
data is processed as frames , with a constant
frame rate of about 40/sec . There are five
frame types: Voiced (50 bits), Unvoiced (29
bits ), Repeat (II bits) , Zero Energy (4 bits) .
and Stop (4 bit s) . Using only Voiced frames
(50 x 40 = 2000 bits or 250 bytes per sec
ond) . our 27256 EPROM holds over 2 min
utes of sound. In practice. Repeat . Unvoiced .
and Zero Energy frames reduce the required
storage by ove r half. This gives us the afore
mentioned five minutes.
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supply. We recommend starting this project
with the PC-based speech development sys
tern shown in Figure 3. If you can make the
TMS5220C generate voice and CW mes
sages to your liking. the rest is pretty standard
stuff. The parallel interface can be easily
modified, perhaps using a PIO/PIA. or even
changed to a serial interface using a UART.
The details will depend on access to the re
pealer control processor.

A copy of the LPC Frame Editor is avail
able to radio amateurs on an IBM compatible
DOS floppy disk. TI has graciously allowed
us 10 include a selection of LPC encoded
words, along with some phrases we have
found useful . each a separate archived fil e .
Documentat ion and test software is also in
cluded on the disk. which is intended fo r
amateur radio usc only. The disk is $27 post
paid. Contact Radiotcose Consortium, 6021
S. 119th 51. , Seanle WA 98178 .11J
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amplifier to drive a speaker can be added. but
the VSP audio output is of sufficient level to
drive most headphones . The frame editor
loads LPC code and permits deletions, addi
tions, and changes to any parameter of any
frame. The resulting code can be sent to the
VSP for listening evaluation. When done. the
LPC data can be written to disk as a file fo r
later usc as a sound , a word . a phrase, or a
complete voice message. The LPC data can
be laid out in PC memory. a message table
constructed, and the whole thing burned into
EPROM for use in the identifie r. A panial
message table for the Seattle Repeater is
shown in Table 2.

Morse messages run longer than the voice
version. and thus use many more frames.
Only one Voiced (50 bit) frame is needed
to set CW tone pitch; all other Morse frames
are the short Repeat ( I I bit) or Zero Energy
(4 bit) frames . Curiously, the LPC data stor
age is about the same as that for the
equivalent voice message. Synt hesizer
frame timing (40 frames/second ) re
str icts achievable code speed to 36
WPM divided by an integer. We select-
ed 18 WPM , as 36 WPM is too fast. and
12 WPM is too slow.

tPC Data Editin~

LPC data is stored in bytes, but the
VSP converts it to frames for generat
ing sound. Any LPC data editor must
deal with frames instead of bytes, so the
editor converts stream-to-frames and
frames-to-stream as required . The edi
tor reads a disk file in bytes (stream) and
stores it as frames. Frames may be
added, deleted , or modified as needed.
Other sounds (from other files) may
also be added. At any time, the frames
in work may be sent (converted back to
stream) to the VSP for a listening evalu
ation. Two frames within the data can
be designated (cursor and mark) (0 de
fine a " block" of frames. The VSP
sounding options are: start to end, start
to cursor. cursor to end, and stan to
end, omitting the marked block.

For example, we needed the word
"SEATTLE." The following sounds
were used: the spoken " C ," the word
" at," and the word "all. ,. The fi rst cut
sounded like "see at all." rather than
the desired word. Accent is a matter of
amplitude and duration, however. with
easy control of these parameters using
the editor. The final version of " SEAT
TLE" sounds as good as any word in
the LPC vocabulary. Each finished
word may be stored as a binary (stream)
file on disk for later use in creaating an
entire message . Both byte count and
frame count are given by the editor. In
order to greatly simplify control of the
identifier. each message is stored in
ROM completer and ready to speak.

Conclusion

Texas Ins t ru me nts ' L PC VS P
product line is being upgraded . so
TMS5220Cs may be in somewhat short
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TEXlJl.ES, 13IdAG, STANDARD. T"'O, re-trc.VALOR, VECTOR.
GORDON W£Sl , WELZ, VAESU, AND COM.

In hot.JH~~~aiJabie (7 )]) ' 7'. 17' •
.k<sf omte, (X (JI... us aCJJII f .... 1"'72 MCON Uf

CIRCLE lIT 0f'I1tEA1)(R SERVICl CARD
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Computerized Tuning
for T8-8308

Control digital VFOs with your personal computer.

by Raben Fisher KF6DF

T ~U"STOR

$"" ~K
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............ T..I$ /
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DEVICE
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select 20, 100, and 1000 Hz steps, and fast
scan. (See Figure 5 .) In BASIC, the INKEY$
function scans the keyboard for the selected
keys, and branches off to the loop that selects
the scanning increments . Additional loops
change tone frequency for minor variations
or drift in the PlL locking frequency . Thus,
if the PlLs were first set to 1000 and 2000
Hz, and d rift, tapping the up or down arrow
slightly shifts the high tone . Hold down the
Shift key for the low tone adjustment.

Controller Hook-Up

The PlLs drive optical couplers . (See Fig
ure 2.) These couplers are made from an
infrared lED and a photo transistor held to
gether with shrink tubi ng. Two of these units
are needed. The cable is solde red to the 8-pin
connector plug used for the DFC·230 Fre
quency Controller. See Figures I and 3.

Using the Computer

I found th is method of computer-controlled
scanning easy to use and adaptable to other
computers . This is because only tones control
the scanning system. Yau can also use a vari
ety of rigs- with no modifications needed
with this system. Just buy the proper plug
seen on the end of the microphone cord . The
user can wire the microphone plug in parallel
and scan the band manually, as well as by

I
...~ ... ~, "' ~ I TE

p, ~ ~ • . '. ~ED

$~IEl.D P I ~ ~. '

The Computer Program

Most computers can use a simple BASIC
loop program for th is system . A tone that
activates one Pll is used for up scanning,
and anothe r tone is used for down scanning.
BASIC commands prese lect the tone fre
quencies . Each loop cycle generates a tone
pulse . When using the frequency controller, a
pulse changes the frequency by 20 Hz . Thus,
five pulses change the frequency by 100 Hz,
the sma llest freque ncy unit di sp layed on
most rigs .

Leaving the tone on for more than a few
seconds switches the unit to fast scan, allow
ing rapid frequency change . The user can

through software programming , however,
will work . Use the audio output either from
the mo nitor 's earphone jack, or from the au
d io input to the RF module in the compute r
itself. A shie lded cable connects to the input
of the 567 PLL res.
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P ushbutton tuning has been around for
some time-you now find this capability

even on microphones! My Kenwood TS
830S is a rig with such capabilities- it has a
digital VFO called the DFC-230 Frequency
Controller. Two buttons on the top of the
microphone control this VFO. Although I
used my Kenwood TS-830S, this system
works with any rig that uses scanning switch
es on the microphone .

I developed a scanning system that uses
simple computer operations . It is a softwa re
program that generates tones to send to two
tone decoder ICs . Each decoder controls the
scanning of the band . An opt ical couple r
takes the place of each microphone switch
used for frequency scan. See Figure I .

The Computer Hook-Up
I used the TRS-SOC Color Computer to

generate the audio for the Pll tone decoder
chips. Any computer that generates audio

Figure I . Sch#!mtl/icfor compu/ulTS-83OStransceiver ;nt~rfau. Circuit can be modifiedfo r US#! with other
transceivers.

Figu" 2. UD and optical detector PWUflting and
orientation.
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2 567 PlL lCs 276-1n l
1 Circuit board 276-168

1 Mike plug, 8-pin 274-025

1 Optical diode,
detector pair 276-142

2 10k!) t s-turn
mini pot 271-343 or

2 10kQ 270 0 pol 271-218 or
2 5kO 270 0 pol 271-217

2 2.21JF (25 VDC) capacitor
1 O.1IJF disk capacitor
1 0.0471JF disk capacitor
1 1IJF (1 0 VDC) capacitor
2 1N long, 'h " ore. heat shrink

tubing

VFO Tuning Interface Parts List

Quantity Item

cha nges . The "F" key selects fast scan when
going from the AMTOR or RTTY. 10 packet
subbands.
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computer. By wiring a stand-up microphone
into the plug , (he operator ca n usc computer
control of scanning while he talks . He ca n
fine-tune his signal in 20 Hz incre ments with
Receive Incremental Tuning (RIT) while
holding the transmit freq uency constant. This
fine-luning procedure works well on RlTY .
AMTOR , packet. and SSB.

" SPACE BAR" tunes in 100 Hz steps.
The "@" key performs 1 kHz frequency

Figure 3. Details of pin SigfUl/s fro m Kenwood
DFC-230f requency controller.
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Fif(ur~ 4. BASIC /lminf( program/or CoCo. AllY computer toot COli gtlltrau audio tones roll~ used as a
controller,

50 73AmateurRadio . November. 1988

Figllrr 5. K~rdfunCfiOfl rr/~rrllc~ guUk.

The C ircuit

The bui lde r can wire the circu it on a
pre-dri lled circuit board . as shown in the
pa rts list. It uses two 567 PLL tone decoders .
Each one switches on me infrared LED .
This turns on the photo transistor. whic h low
ers resistance across the pins shown to stan
the sca nning process. Each 567 PLL is ad
j usted to the frequency selected for up or
down scanning. Pin #8 pulls low when the
program selects the proper tone . You ca n
select any tones between I and 2 kHz . They
can be as narrowly spaced apart as 200 Hz.
See Figure I .

The power supply is a s imple 5 -volt
regulated supply. I used a plug-in trans
former with a rectified DC used for portable
calcu lators . A three-pin regu lator provides
5 volts.

Conclusion

I found this system very simpl e and easy
to use . I did no! have to make any mod i
flcauons 10 the rig or the frequency con
troller. All you need to do is trace the wires
from the microphone scanning switches to
the pins on the microphone plug . The photo
switching transistor should be sufficient to
j ump the switches. If not, use a reed relay
instead .

So. enjoy building this simple system!
It's a nice one-evening project. and who
ca n resist having another neat gimmick to
show off in the shack ? More importantly ,
thi s project should help take away some
of the mysticism and fear you may have
about interfacing microcomputers with ham
gear .1II
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We stock a lull line 01
Motorola & Tosh iba parts
lor amatl!'Ur, marine, and
business radio servicing

ParUallisUng of Popular Transistors in Stock
P N fHIE. PH ,..,&
BFR96 s 2.15 2"11771 350
J310 1.00 2"13866 125
MRF134 1600 2"140"6 11.115
MRF137 2",00 2N" U 7 1.25
MRF131 35,00 2H510Oi 1.75
MR Fl 50 81,50 2"15179 1,00
MRFI H 8000 2"15569 1.25
MRF2lM 11.50 2H55'iO 10.00
MRF 212 16.00 2H5S'i1 13,50
MRF221 11.00 2"15641 9.50
MRF 224 13 ,50 2"12142 13.15
MRF 226 14.50 ZH2643 15.00
MRF2Z1 3.00 ZH5"'5 1000
MRFZ37 2.00 2"159<46 1200
MRFZJa 12,50 2"160110 6.Z5
MRFZ..O..... 1500 2"16011 1,00
MRFZ.. 5 21 .50 2"16012 ' .50
MRFZ41 2600 2"16013 1 ,75
MRFZ60 1.00 ZN6014 11.50
MRF262 "5 2SC1307 3.00
MRFZS4 10,50 ZSC lOi46. ... 16.00
MRF317 56.00 ZSC 1"" 9.15
MRF421 2",00 ZSC Ill-69 300
MRF4 22 36 ,00 ZSC2015 300
MRF426 5000 ZSC2091 2' ,00
MRF433 11.00 2SC2166C 350
MRF450 13.50 2SC2Z90 1675
MRF453 15.00 2SCZ312 4,15
MRF45.. 14 ,00 2SCZ509 ' .00
MRF455 11.15 2SCZ630 2100
MRF" sa 20.00 2SCZ641 16.00
MRF" 60 .... 00 2SC2l19 22.00
MRF" ' 5 3,00 3H204 .3NZ1 1 2.00
MRF..76 2,15 40562 7.50
MRF..n 11 .15 OUTPU T MODULES
MRF411 1000 S...U4......... 55.00
MRn 85 w-.u. 1800 S"'UI1A 11.1..... 50 .00
MRF492 1600 S... Y6 '....... 4250
MRF 497 14Z5 S"'V1 '. "", 4250
MRF515 Z.5O S...V12 ' ...... HT 23 ,50
MRF555 3,00 S"'\l15 m ll/O, 4800
MRF601 Z.50 101 5771 2,101 577) 3 u...
MRF630 425 U57731, SCl019 S... V7
MRFM I 16.00 SCl0Z1 UN S"'U4
MRFM " 21.00 MHW110·Z 3 61.00
MRFM 6 25,00 MHW8Z0-2 U.50
MRF648 ) 1.00 TUBES
MRF660 10 .15 \2BY1...
MRF131 2.25 8877
MRFU 3 22 ,50 1815
MRF84 6 31 .15 6146B
MR F813 24 50 6550
MRF901 1.25 6HF5
NE41 \31 Z,50 &JBI
PTIU1 21,00 6JS6C
RFl 20 ZZOO 6l.Q6
S01218· 1 13.75 572B TI60l
S01401 $Z5,00 4CXZ50B
S RF2072 lZ,75 3·500Z
SRF366Z Z" ,OO 3CX350'"
SRF3800 11.50 3CXlOO 7
ZH15ZZ 11.15 3CXl200 7
ZN3553 2.25 3CX3000 7
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"1..1 dly UPS deli~ery 1~lillble
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18001 854-1927
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RF POWER
TRANSISTORS

LF Engineering Company,lnc.
1? Jeffry Road

East Haven, CT 06512
Price: $120

Number 11 on your Fe-e<lbaoek c:....:l

greater than the original l -4oo, with equal or
greater broadcast intermodulaticn rejection.
These figures are possible due to a propri
etary design 18 dB amplifier and a lumped
constant low-pass filter , both the result of
several months of researc h and develop
ment. The dynamic range of the l-400B is
110 dB, and it can operate .n the linear region
with signal levels of up to 200,000 micro
volts. Extended RF and ESO protection is
included.

The l-1018 VlF Converter makes up the
rest of the receiving system . The converter
comes housed in a 4 ~ x 2 " x 1.5~ box , and
uses RCA-style connectors. The unit covers
2 to 500 kHz with no returning, and produces
either 3,5 to 4.0, or 4.0 to 4 .5 MHz outputs.
Powered by a standard nine volt battery, the
unit will operate for one year before replace
ment is necessary. The l-101B was designed
with a J FET mixer to provide a higher than
normal input impedance, resul ting in higher
gain and wider dynamic range, without com
promising intermod rejectiOn.

Using Ihe receiving system couldn't be eas
ier. The antenna is easily clamped to almost
any existing structure. The RG·174/U cable is
thin enough to be easily concealed. Antenna
cable is included, but the converter to radio
cable is not. In most cases, this will be a male
RCA to PL-259 jumper. Once you're connect
ed , the system is operational. Simply tune
across the 80 meter band to hear a variety of
operators, beacons, and airports,

Or, in my case, light dimmers, electric tans.
and thunderstorms! I guess this means I'll
have to be patient enough for wmter to
come-but at least I'll have enough time to
get my VLF transmitter on the ai r'lII

by lorry H. Anfonnk WB9HHT73 Review

- - -

Fast and easy way
to receive on the
1750m band!

LF Engineering
L·I0IS
Receiving System

The LFEngineering L·10lS 1750m receiving system.

Ham radio operators, by their very nature,
like 10 explore. "Tuning around" and be

coming familiar with a new band is one al tha
more pleasurable aspects of amateur radio.
The lack of activity on some of the less com
mon bands is mainly due 10 one problem-the
difticuhy of obtaining the necessary equip
ment. The necessary investment c tnme and!
or money is often too great to justify. Whi le you
can often either borrow or build equipment lor
new bands. either souncn has its drawbacks.
Find ing commercial hardware becomes more
and more of a problem the fu rther away from
80-10 meters you want to operate.

The 1750 meter VlF band is one such cc
stac!e . Also known as the Experimenter's
Band, it is, by definition, the domain of the
home-brewer. "1750 meter appliance opera
tor" is the original oxymoron!

What to do to just " tune around" on 1750
meters? What if you've been introduced to
1750 meters, and want to get active, but just
don't have time to wind all tbose coils? What if
au this talk of ground resistance, top hats, and
l itz wire is just too overwhelming for the lime
being?

IF Engineering Company, Inc" has a sim
ple solution to these problems. The l-101S
Receiving System is a combination of active
an tenna and receiving converter. Used in con
junction with a 3.5 to 4 .0 MHz receiver, the
system provides coverage from 3 10 530 kHz
with no antenna tuning required.

The heart of the l -10 1S Receiving System
is Ihe new l-400B Active Antenna. Housed in
a 26 " x 1" sealed PVC probe, the antenna
comes with a 5O-foot RG-174fU cable. The
l·400 B represents a breakthrough in IF
antenna technology-a field sensitivi ty 20 dB



Low Power Operation

Energy Storage

The shunt mode controller has
the advantage of allowing the bat
teries to lIoatto max imum charge.
This controller logic never com
pletely stops the currenillow. The
series controller, however, stops
all c ur rent when the battery
voltage reaches lull charge. Using
only this one-step logic, the bat
tery may never reach full Charge.
Most of the better series con
trollers also use a smaller, float
regulator to charge the batteries
the remaining 10% or 50.

Usually the charging process
stops just above the voltage at
which electrolytic gassing occurs .
This slight gassing mixes the etec
trctvtes . which prevents their
stratification and the consequent
loss of ballery capaci ty. Mixing
the electrolytes is especially im
portant in very large batteries, and
that 's where we'll pick up in the
next COlumn-energy storage and
batteries.

In keeping with the tnemeot this
column, I bought some small one
and two-watt Sovcntc photo
vol ta ic panels . They have no
frame, but inctude a blocking
diode. Both panels are flexible
and quite rugged. Price for the
one wall panel is $22.50, which
includes postage in the USA and
Canada. The two watt panel goes
for $37.50. Power output lor the
one watt panel is 0.70 mA at 14.4
volts . Double the current for the
two watt panel. I have only a few
panels, so rush you orders.

Anniversary

This issue marks two years 01
ORP in 73. I want to thank every
one who has sent in comments
and photographs . There is quite a
bit more coming down the pike. I
hope to have some receiver
projects soon. We will be doing
more buildi ng, also. The DIY (Do It
Yourself) keyer was a big hit.

tet's hear from you about your
experiments with QRP and solar
panels! m

In a solid-state series regulator,
the transistor must pass the lutl
current lrom the array. Heatsink
it well !

Shunt type regulators operate
by divening array power from the
balleries as they reach full
charge. This can be done in many
ways, but the two most common
methods are: shorting the panel to
ground on tne panel side 01 a
blocking diocle (switching shunt
mode): and dissipating the energy
as heat in the shunt transistor (lin
ear shunt mode).

"Energy storage
is the key to
solar electric
operation. "

Battery Charge Regulation

In a pnotcvcnetc system,
charge controlling protects the
batteryfies] Irom over charging.
For example, if you have a small
panel and average size battery.
and you place some type of load
on the battery now and then, you
don't need a charge controller.
Using a 105 amp per hour battery
with a 0.8 rnA panel, and operat
ing on the weekends , you won't
neec a charge control system.
Thirty amps into a large battery
array , however, does requ ire
Charge controlling.

er to summer. A good rule of
thumb for tilt angle would be to
add the lat itude plus 15 degrees .
This orients the array toward the
low alti tude angle of the sun in
winter when the least amount 01
insolation is available. This is 30
degrees away from the best
" summer till ." If your loads are
greatest during summer, then by
all means re-liit the array for the
summer loads.

There are two basic systems lor
battery requlaticn: relay and solid
state transistor switch ing . The
first type uses a relay to control
the flow of current from the array.
The second type uses a transistor
switch. Il ihe batteries are low, the
control logiC energizes the relay ,
or turn th e t ransisto r on , so
current from the array can flow in
to the batteries. This is called se-
ries regUlation. The control ele
ment-the relay-is in series
between the array and the batter
ies. As Charging progresses, the
battery's terminal Voltage rises.
Using information from the battery
manufacturer, you can approxi
mate battery state 01 charge .
The controller logiC monitors lhe
battery terminal vollage and de
cides when to stop the current
ftow by opening the relay or shut
ting off a trans istor switch in
a SOlid state series controller. In
either relay or solid state series
controller logic , the battery's ter
minal voltage flattens out near the
end of its charge, and no longer
accurately rellects the state 01
Charge.

Number3? onyour Feedback c. rd

lull, bright sun. The standard test
for a photovcnalc cell was de
signed by the DOE (Depanment
01 Energy) and the Jet Propulsion
laboratory. The standard test lor
peak watts include a cell tempera
ture 01 25°C, an insolation of 1000
watts per square meter, and an air
mass of 1.5. Insolation, by the
way, is the amount of sunlight
striking the earth.

We now have to add two more
conditions to our PV system.
These are the nominal operating
cell temperature and standard op
erating conditions. Nominal oper
ating cell temperature is the tem
perature reached by a cell while it
is functioning under standard
operating conditions. Standard
operating conditions include lnso
lations 01 800 watts per square
meter, air temperature 01 20°C,
and a wind velocity 011 meter per
second . The panel would be
oriented toward sctar noon. The
panel is measured open-circuit
voltage.

What does all this mean? In the
real world, we almost never lind
ourselves under futl sun condi
tions. The ambient temperature is
always higher, making the normal
celt temperature much higher
than expected . The results? The
peak power 01 our panel will nor
mally be reduced. If you purchase
a 37 wall panel , you'll see about
two-th irds 01 the potential output .
On the other side of the coin, un
der better-than-standard condr
tions, you'll see more power being
generated than the panel should
be producing.

Ideal Cond itions lor Peak Power

The Titt of the Array

Now that peak power is no
longer a mystery, we can move on
to peak sun hours. Under a nor
mal day's sun, we only get an
average of four to six hours of
energy producing sunlight . The
amount of time the photovoltaic
array produces lull power de
pends, on where you live. Here in
Ohio, I get about 4.5 hours in the
summer and about 3.1 hours in
the winter.

When buitding a onctcvcnerc
array consisting of several panels,

When people talk serer power, ccnsioer the til t angle ottne array.
the conversation always dri fts to In the past , I never worried too
peak power. This is the amount 01 much about tilt angle. However,
power a photovoltaic eevee can with the improvements I have
be expected to produce at solar made on my array,l started to see

•noon on a cold , clear day under a drop in power as we moved eros-
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This month we'll get back to so
lar power lor your shack . In the
past I've mentioned operating a
ham station directly lrom a solar
panel and battery. Energy storage
is the key to successlul solar elec
tnc operation. You should not con
nect a solar panel directly to your
radio, since the open vottage of
most solar panels is well over 20
volts . The results can just ruin
your day. To operate directly from
the sun's power, without battery
storage in the circuit, use a small
voltage regulator.

The circuit I used in the OAP
5'erworksquite wel1. (Feb. '88 73)
01 course, you don 't need the
translormer/diode setup il you're
not using 110 volts. but I would
keep the litter capacitor. It adcls a
small amount 01 storage, since it
holds a charge. This allows lor a
slight drop in output from the solar
panel, which occurs now and then
as the clouds pass by overhead.

With the modilied version 01 the
OAP s'er. you can operate stand
alone solar power. For a much
simpler circuit, you can use a
three-terminal voltage regulator
chip. These chips handle up to
one amp 01 current, and are quite
small. You could easily install one
inside a radio .

To use the regulators that come
off the shell at the local Radio
Shack , you 'll need to raise
the ground lead above ground .
This increases lhe output voltage
of the regulator . For example ,
insening two diodes in the ground
lead 01a 12 vott regulator will raise
the output by 1.4 volts. A small
voltage divider made 01 resistors
will do tne same thing . The object
is to raise the voltage high enough
to operate the radios . A good
start ing poin t is 12 .6 ver ts .
perhaps a tad higher. 01 course,
using either method, you can't
operate at nigh l or on cloudy
days.

Back to Solar Power

Mike Bryce WB8VGE
2225 Mayflower NW
Massillon, OH 44646



TEKTRONIX SCOPE

AN/ USM-281 C (mll-TEK

1603N11S) Ol cilloscope
witll 8,;10 em display and
two AM-6565 (7A15 N1 1)
singletraceand one ru-t 085
(7B53AN11) dual lime base -
plug-ins. Performs to 65 MHz but 100 MHz
mainlrame accepts standard 700o-series plug
inslor lull versatili ty . nenecnon5mv to 10 Vidiv
in 11 steps. Sweep 0.05 us to 5Sidivin 25 steps;
delay to 0.5 si(1iV. 11 .5,;9 .7)(25 .2 , 52 Ibs sn .
Used-checked wlbook $49S

WRITEor CALL lor probe and adapter availability'
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CIRCLE 298 ON REAOER SERVICE CARO

FEATURINGW2ORl 902 MHt
TR"NSVERTER. "'lIW ONLY 1299
'IIEE WITH PUIlCH.\SE 140 MH. 3W
AITENUUOR A $49 LUE
DE4L£IlIPlQUlIlIES , VITED
!COM,AU.. lARSEN. VANGOROO'l.
VI8ROPL.U . "'Y[·YIIUNG. F,ltCON COMM.
L.UOING EDGE. ARRL. PtJBL.ICUION S,
IIAGLO, HAM1RONICS. PROWIlITEIl ,
[lEPH"NT DISKS. OEBCD, TRIONU

PH. (716)664-6345

IICOMII VISA I
-

VHF
COMMUNICATIONS

9 15 Nort h Main Street
Jamestown, New York 14701

BATTERIES
Nickel·Cadmium,Alkal ine. lith ium, Etc.
INDUSTRIAL QUALITV

SYNTHESIZED
SIGNAL GENERATOR

,

MODEl

M~IN L ...l ~.;.~~_ I dall...ecl

""'en F.O.• • UI... . O. • VISA . MAStERCARD '""''".
All,", IIIl" SIll,,",. ' Wri t, till" Iltm ClIIIOlI "'MIII,"I.'

Addr", DI~t. 73 • ",ana 41.12Z7·'571

FAIR RADIO SALES
t016 E EUIUCA • Be. IIOS • LIMA. OHIO ' 15102

CIRCLE 7li ON R£AOfA SERVICE CARO

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H,YOST & CO.
EVERETT H. YOST KB9X,

7344 TETIVA RD
SAUK CITY WI ~583

~>'A SK FOR FR EE CATALOG

608 643-3194
CIRCLl 112 0fIf READER SERVlC£ CAIl'O

N6KW QSL Cards
The finest Q SL Cards at reasonable pnces.
Basic cards. map cards, cartoon cards.
photo cards and more. Your idea converted
to ink, or use standa rd designs. 525 ink
colors. any type of card stoc k. Photos in
hi ..... or beautiful color. Have a card that fits
your style. C all o r w rite for free samples
and derails. Postage appreciated.

Chuck Miller N6KW
KW Luho . Depr. 73

no Box 17390
Ft. Wort h, TX 76102

(8171 332-3658

o Covms 100 MHz to 199.999 MHl in 1 kHI steps with
thumbwheel d ia l o Accuracy .. 1_ 1 part per 10 mil·
l ion at all frequeneles 0 Internal FM ad justab le from
o to 100 kHI at a 1 kHz rate 0 Extlll"nal FM input ac
ceptst~ 01 WOk:, . Spurs and noise at INst eo dB
IlaIow camer · Output ad juslable trom 5-500 mV at
50 Ohma 0 Opera tes 00 12 Vdc 0 '.\ Am p 0 AVlilatlle
for Immedi ate delivery 0 $ot29 95 dell •.,,,,,d 0 Add"On
aeees$Orlet a. allable to axtend f,eq range, add Inll·
nilt resolution, AM, and a preciSIOn 120 dB aUenua
101 0 Call 01 writ, tor details · PI>ona in your ortIa< as
tut COO shipmtnt.

VANGUARD LABS
1~23 Jamaica Ave., Holli s, NY 1"23
Phone: 1118) .$66.2720 Mon.-Thurs.

I" - . OMAR ELECTRONICS · - I
FQR ALL YQUR AMATEUR NEEDS

I SPECIAL PRICES on all I
I MFJPRODUCTS ... A.R.R.L. PUBLICATIONS I

and other Ham Radio equipment!

I , .~ I 404.466.3241 1..;.:1 I
I OMAR ELECTRONICS - am. P1.lpo WW C* I
L RT':..!...HIGHWAY.!!.SO~OGA~VIUE, GA 302.9~

CIRCLE 292 ON REAOER SIEIJVICE CARD

We specialize in CB radiO mcencenon plans and
hardware. Frequency and FMconversion kits, repa ir
books, plans, high-performanceaccessories. Over 12
years ofsatisfied cusrceers! cata log $2.

CBC INTERNATIONAL
P.O. BOX 31 500X, PHOENIX, AZ 85046

NEW!
~O~SE: "GlJ "GOI\"

Made Easy & Fun
Introducing the most Comprehensi ve and Easy-
to-u se code course available today!
- MORSE TUTOR is available lor IBM PC, XT,
AT, PS/2 and compat ibles .

FEATURINGI
• 1-100 word/minute code speeds

• Standard or Farnsworth modes

• Adjustable code frequency

• Over 1 Billion possible ral"ldom OSOS
• letter, number, and punct. mark coverage
* sell calibrating/menu driven desi9n
* Display text-while listening or alter copying
To Upgrade or learn CW, send check or M.O. for
$19,95 + $2S&Hto:

-..... r_ .. _

99]£ REFERTOOST_,a__". .-., ....,~ JUl Y '88P, . 9
»"'• .13,,.......

•

21 881 Summer Circle, Dept, MTS
Hunllngton Beach, CA. 92646

• , CA. ReSidents add $1.20 sales tax

"
,

NOW AVAl.AllLE THRI,I u~E WAffi£ 'S IIOOKSHElJ'.
T...., ARRl. • FloE 0EAil1l$ EvEAVWHEIlE

ClACI.E 339 ON RIlADER SERVICE CARD

AR-2002
Owners

MAO Electronics Company
PO BOX 6871, ALEXANDRIA VA 22306

CHUCK 703- 360-5l.f.5 WARY
MICROPROCESSOR, DIGITAL, &: UNEAR IC'S

FAST AND COURTEOUS SERVICE

MAIL ORDER SPECIALS
FRANKlJN ACE 1000/1 200 KEYBOARDS t 15
ACECAlC OR DATAPERFECT SOFTWARE t i D

80 COLUMN CARDS t 40
7.37 YHt TURBO KIT FOR IBN PC'S 150

HARDWARE RESET KIT FOR (BY PC/ Xl ne
27256- 20 15 68764 t 6 80287 n ee
S51-201 &: 5SI-202 DTMF CHIPS t 7

NO MINIMUM ORDER, UllIITED QUANTITY

CIRCLIl 320 ON READlR SERVICE CARD

BUY FACTORY DIRECT
*CALL TODAY*

for lowest prices on
solar accessories

707-763-6173

HOLLY SOLAR PRODUCTS
P.O. Box 864

Peteluma, CA 94952
Ask fo r: Bill

Never buy another fast scan
ATV rece iver converter! Convert
your AR-2002 Professional Moni
tor Receiver to receive VIDEO on
439 .250 MHz, 910 .250 MHz
through 1289.2S0 MHz. AM or FM
TV with our IF/Detector Modules.

Send SASE for information to:

Bill Trulock-ATV
P.O. Box 11 254

Fort Wayne, IN 46856
CIRCLE 13 ON RUDER SERVICE CARO CIRCLE 91 ONRUOERSERVICE CARD



VISA'"'~, - ) ( j
tf~ /l(J-held, Regulal SALE
IC·2A z-meters 289.00 259"
IC·2AT With TTP 319.00 279"
IC·3AT 220/TTP(c/ o) 34900 2691\
IC-4AT 440 MHz. TIP 34900 299"
IC-02ATlHrgh Power 40900 3490\
IC·03AI tor 220 MHZ 44900 289"
IC-04AT for 440 MHz 449.00 389"
IC-u2AT lor2m w/ TTP 329 00 289"
IC·uU T 440 MHz.TTP 36900 299"
IC·2GAT lor zm TTP 429 00 379"
IC·4GAT 440MHI, TTP 44900 399"
IC-32AT 2m/440MHz 62900 559'\

IC·u2A for 2m wl o TTP
Re $299 - Closeout $24995

I

A,rn,)fl wll<l holfl,lhe/th ReIUI" SA LE
IC-12AT )W)2GHJFMHTlbatVcgrfflP 41300 369"
A·2 'JW PEP synth allcraft HT 52500 419' \
.1. ·20 Synth alfCfatt HI w/ VOR 62500 569"
A(TP"Ur;p, for all r'x('f'I" micro, Regular
SP-7 425mah/ lJ2VNrcad Pak . use BC·3'J 7900
SP·8 800mah/84V N,cad Pak . use BC·35 ... 79 00
SC-35 O,OP In d~k charger tor all b.a "efl~ 1900
8C-16U Wa ll charger lor BP7/BPB 1I2'J
LC·I! Vinyl case 101 Olx uSing BP-3 .. 2050
LC- 14 Vinyl case 101 Olx us in& Sp·7/S 20.50
lC·02AT Leather case lor 01. models w/ SP·lIS 54.50
A('o'"or;," for Ie ,Ill" IC-O uori.,. Relulal
SP-2 425mah172V Nlud Pak · use Be35 49 00
BP·3 Extra Std 250 mah/ S.4VN.cad Pak 39.50
BP·4 Al kaline battery case 1600
SP- 5 425mah1l0.8V Nlcad Pak • use aC35 65.00
CA-5 5/8-wdve terescopoa 2m antenna 1995
CP·1 CI&ligh ter plug/cord lor BP3 0r Olx 1365
CP- IO Ba"ery separatiOn cable w/c~p 22 50
DC-I DC cperahon pak lor s1andald models 24 50
M8·160 Mob.le mtg. bkt for all HTs 2599
lC·2AT leather case lor standard models.. ... 54.50
RH-I Vinyl wa terproct race ba& 3595
HM -9 Speakef microphone 47.00
HS-IO Boom mlt rop~one/head set........ ..... 2450

HS-l oSA Vox unrtlor HS·1o & Oelule only 24 50
HS· IOSB PIT urnt lor HS·10 2450

SS-32SMP tommsnec 32-tone encoder 2] .9'J
For other HT accessones not listed please CAll
Rf'<('IVf'r5 Relular SALE
R·7lA 100kHz to 30MHI retelver. ..... $999 00 869' \

RC·II Inhare<! remote contr ol lel.... 70 99
Fl·32A 500 HI CW hlter 6900
Fl-63A 2'J0 HI CWfilt er (1 st IF).. .. 5900
FL·44A SSB hiler (2 nd IF) 17800 159'\
(x·257 fM uOll........................ 49.00
(X·] ID VOICe syn tlltsller 5900
CR-64 High slab;lIty OSClllatol Ital 19 00
SP·J Esternat speaker 6500
CK·70 (EX· 299) 12V DC option...... 12 99
MS·)2 Mobile mount 2599

R-7000 25MHz t0 2GHI scan Icvr 1199 00 1049
RC·1 2 Infrared remote contloller.... 10 99
(X·3J0 VOice synthe51ler 59 00
TV·R7000 ATV urut 139 00 129"
AH·7000 Radla tlO~ antenna 9900 (1 5)

HOURS. Mon.thru Fri. 9-5:30;Sat. 9·3
M l lwau~ee WATS jme 1-800·5S8--{)41l answered
eveunas unti l 8:00 pm Monda y Ihru Thursday.
WATS lines are lor Quotes & Ordering on ly,
use Regular line lor other Inlo & SelVice dept.

*Large Stocks* Fast Service
* Top Trades

atAES'

UX·19A 10m lOW band umt 299.00 269' \
UX-29A 2m 25Wband unit 299.00 269'\
UX-29H 2m 45W band unit 349.00 319'\
UX-39A 220MHI 25W band umt. 349.00 289"
UX-49A 440MHz 25W band unrt.. . . 349.00 319"
UX-59A 6m lOW Unit 349.00 319"
UX·129A 1.2GHI IOW band unit S49.00 499'~

IC·1200A lOWI.2GHz FMMobi le 699.00 549'\
IC·3200A 25W2m/440 FMITTP (c /o) 695.00 499'1

UT·23 Voice syntheSllel ... ,.,., 34.99
AH·32 2m/440 Dual Band antenna 39.00

AHB·32 Trunk·llp mount .... ,...... 35.00
larsen PO-K Roof mount.... . .... .. 2000
La rsen PO-TLM Trunk·lip mount.,. . 22.00
La rsen PO-MM Magnetic mount ... . 22.00

RP-1210 12GHI lOW 99 ch FMIcvrlS2900 1349
RP-22 10 220MHI 25W repeater 164900 1469
RP-301 0 440MHl lOW FMrepeater. .. 1299 00 1149

O~aIO Iha 5i, a ol l ha ICOM produc' I,ne . so me acce ssorl
,lams ara no ' lis led . If you have a Quesl 'on. p len a ca l .
All P.,cu sho* n afa n bJecl ' 0 c hance * ,Ihoul nOI,ce .

VHf /VHf bast' mu'ti-modt>~ Regular SALE
IC·275A 25W 2m FM/SSB/CW w/l}S 1299.00 1069
IC-275H 100W2mfMlSSB/CW 1399.00 1129
IC-375A 25W 220 FM/ SSB/ CW (c/o) 1399.00 S99' \
IC-475A 25W440 FMlSSB/CW w/ps 1399.00 1099
IC-475H 7SW440 fMlSSB/CW 1599.00 1289
IC·575A 2SW6/ 10m xcvr w/ ps 1399.00 1129
IC·47IH 7SW430-45OMHI base (c/o) 1399.00 989'1

PS-35 Internal power supply 219.00 1 99 1~

AG-35 Mast mounted preamp .. .. . . 99.95
AG -3 5 (PulChased with IC-47IH) 99.95 9' \

SM·6 Desk microphone ,.,...... 47.95
EX-1I0 VOice syntheSllel ,. .. ... 59.00
TS-32 ccmmsrec encore/oeceoe.... ~995

UT-15 Enceder/deccder mtertace... 3400
UT·15S UT· 1SS wITS·32 IOstalled.. . .. 96 00
VHf/ UHf/ T.] CHz Mobi/('J Recular SALE
IC·37A 25'11' 22{) FMITTP mic .. • (c/o ) 499.00 349"
IC·47A 2Sw 440 fM/TIP mit ... (c/ o) S49.oo 399"

PS-4 5 CompaclBA power supply 145.00 13~ '\

UT-16/EX-388 VOice syntheslier 34.99
SP- IO Sfm-line estemat spea ker 3S.99

IC·28H 45W2m FM. TTP mlc ... ..... . 499.00 4]9 '~

IC·38A 2SW 220 FM, regular mit ... .. 459.00 329tl

IC-38A 2SW 220 FM, TTP rmc ••.••••• 489 00 349"
I C · ~8A 2SW 440·4S0 FM. regu lar nuc 459.00 369"
IC·48A 2SW440·4 50 FM, TTP rmc 50900 44991

HM ·14 Ex tra TIP microphone 59.00
UT-28 Dlgilal code squelch ... .. .. .. 39.50
UT-29 Tone squelch decoder ...... , 46.00
HIII -I6 Speaker/microphone... .... 34.00

IC-228A 2~W 2m FMITTP scan mIC 50900 449'\
IC-228H 4SW 2m FMITTP scan mIC S39.00 479"

UT-40 Pocket beep lunction. . ... ... 4S.00
IC·900A hanscelver conlroller 63900 569'1

* Package Special •••
IC-900A Transceiver controller With UX-29H
2m/45Wand UX-39A220125Wband uni ts.

$96905

o
ICOM

IC·735 HF transcelver/SW rcvr/mlC 1099 00 949"
PS·5S External powel supply 219.00 199tl

AT·ISO Automatic antenna tune! 445.00 3691~

FL·32A 500 HI CW hlter 6900
EX·243 Electror uc keyer umt 6450
uno Tone encoder 18 50

Otht>r Acc('ssorit>s Resular SALE
IC·2Kl 160·15m solid state amp e/ps 1999.00 1699
PS·1 5 20.1. erternat power supply... .. 175.00 159' \
PS·30 Systems pis w/cord, g.pm plug 349.00 319'\
MS Mobile moun t. 735175 IAI761A. .. 25.99
SP·3 External speaker 6500
SP·7 Small exlernat speaker SI.99
CR·64 High stab. ref. rtat for 751.... .. . 79.00
PP· I Spea ket/ patch 17900 1 64 1~

SM·6 Oesk microphone 4795
SM·8 Deskmlc · two cables. Scan. . .. . 8900
SM-IO Compressor/graph EQ.Spin mit 149.00 139tl

AT-loo lOOW 8·band auto.antenna tuner 44S.00 389tl

AT·500 500W9·bandauto.antenna tuner 589.00 519'1
AH·2 8·band tuner w/mount & whi p 659.00 5S9"
AH·2A Antenna tuner system, only 519.00 449' \
GC-5 World clod 91.95 79t!

IC·7li l Xcvr / Rcvr/ ps/ tuner 2699.00 2369
HM·36 Scanning hand microphone 41.00
SP·20 Ext. speaker w/audlo flltel . . 149.00 13911
H·IOI 250 HI lst lF CW nner 13.50
FL·S3A 250 Hz 2nd IF CW btter 115.00 1 091~

FL·I02 6 kHI AMhlter 59.00
EX·310 VOice synthesizer.. . .. ... ... 59.00

IC·7SIA 9-band lcvr!.l·30 MHI rcvrl699.oo 1469
PS·35 tntemat power supply 219.00 199"
H·32A 500 HI CW filter (1st IF).... 69.00
H·63A 250 HI CW filter [Ist IF) .. .. 5900
H·S2A 500 Hi CW filter 12nd IF) .. . 11500 109"
H·53A 250 HI CW filter (2nd IF) ... 115.00 109tl

FL·33 AM hlter. . ..... .. .. ..... .. .. . 49.00
H·70 2.8 kHz wide SSB filter 59.00
RC· IO External frequency control ler 49.00

HF Equipment Regular SAtE
IC·781 Xcvr /Rcvr /ps/tuner/scope . .. 5995.00 Call

WICKLI FFE, Ohio ~~092

289~0 Euclid Avenue
Phone (216) 58S-7388

Ohio WATS 1-800·362-0290

og~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 'nwlsconsln/~8~~~2:~~5ju9~.. M. r'OM. a)

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

ORLANDO, Fl a. 32803 CLEARWATER, Fla. 3~62S LAS VEGAS. Ne v. 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave. 1898 O,ew Street 1072 N. Rancho Olive ERICKSON COMMUN ICATIONS
Phone (407) 894·3238 Phone (813) 461-4267 Phone (702) 647·3114 5456 N. Milwaukee Avenue

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

~r~: 1 - 800- 3 2 7- 1 9 1 7 No Nationwide WATS ~~~l:: 1-800-634-6227 ~~l~~: 1-800-621-5802



Number 17 on your Feedbaek eerd

Life On A Megacycle
HF Aboard the Winnebiko

by Steven K. Roberts N4RVE

51t'1't' Robt'rls N4RV£ and /ht' Winnibiko- A rolling caricature ofthe infurma
lionaKt'·

I f you have been following these
tales of my high-tec h nomad

ness for awhile , you' re gell ing a
good image o f the W innebiko 11 
tb at i z-root . 275-pound , 54
speed , solar-powered assemblage
of gizmology that has become my
electronic home . I've pedaled it
16,000 mi les around the US , and
am now hauling it 10 and fro in an
old school bus , visiting hamfests
and sponsors . Next spring , we 'll
hit rhe road aga in with a team of
fellow nomads .

An increasingly important part
of this life is ham radio . NOI j ust
the obvious convenience of two
meters , but " class ic" ham radi o as
well- HF. In this , the 9th article of
our series, I'd like to di scu ss some
of the issues involved in running
3-30 MHz while living full-time
on the road .

Well, in last month ' s art icle I
explored the va rious motives that
drive us hams to do what we do .
Near the end I admitted to feeling
about a dozen of the seventeen
me ntioned ... many of them quite
strongly.given the sweat involved
in making ham radio a part o f my
nomad ic lifestyle . 2 meters , of
course, is at the appliance/survival
level-c-it keeps me in touch with
Magg ie , local ham s , and the
reassuring presence o f autoparch
facilities when I feel the need for
security.

But what about HF?
First o f all , why go through the

hassle? Why haul a 25-pound " rad io pack"
up mountains? Why spend hours erect ing
dipoles just fo r the pleasure of uttering plain
live Q RP ca lls into the cacopho ny of the
ai rwaves?

Is there surv ival value in str inging a wet
noodle in Montana trees. plugging together a
few cables, and hunkering over a battered

A rgonaut while Magg ie co nj ures cam p
g lopo la? Perhaps, in an extreme case, we
might need med ical help in the wilderness
somed ay. But that 's not what it 's about, nor is
it the pure fun o f making contacts. nor the
tw isted pleasure in coloring in counties on my
US map whenever I wo rk a new one. And
were il only the technical satis faction of mak-

ing an unlikely lash-up work, the
thril l would have faded by my
tenth QT H .

A G lobal Home

No, the value of this goes to the
ve ry heart of my wanderi ngs ,
touching the same cravings thai ,
five years ago, led me to trade my
security for freedom and hit the
road. A traditional home wasn't
enough ... I wanted a global one.

And , o f course, it's now a ques
l ion I hear almost every day :
" What do you call home?" The
answer has th ree pans . ..

On one level , home is the bike ,
the traile r, Maggie, and all the
stu ff we hau l around with us .
Home is also the whole world-a
giant neighborhood that. we prowl .
visiting old friends and ma king
new ones. But there 's a th ird level ,
every bit as important as rne other
two : Dataspace . That 's the va
porous global cultu re of electroni
cally linked brains, made up o f
computer networks , BBS systems ,
lhe packet culture. and !he planet
wide com munity of ham radio
operators whose voice s crac kle
through the bike's headphones
whe never I say someth ing like
" N4 RVE. bicycle-mobile QRP.
Q RZ? " Thanks in part 10 thi s
series in 73 Magazine, electronic
doors open every time J go on the
ai r and the security that comes
from hav ing an extended electron-
ic fam ily goes a long way toward

delaying the urge to settle down .
BUI enough rhapsod izing . I ge t a lot of

question s on the air about my bicycle-mobile
HF rig , so he re are a few detail s .

Pedalin~ T he Megacycle

First of all. I shou ld emphasize that th is
art icle comes at a lime when the W innebiko II
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is undergoing major surgery . .. and will
appear in a few months as the new improved
Winnebiko III. The HF system is evolving
along with everything else, and I have to
resist the temptation to tell you about all
of the NEW sluff before it 's installed and
working,

The heart of my present HF station is
the Ten-Tee Argonaut 515 which, after a
few months of flaky connectors, seems to
work better and better the more it's abused.
I carry an external audio filter, a lso by
Ten-Tee, as well as one of Bob Heil's excel
lent headsets .

CW input is a function of whether or not
I happen to be mobile. When in camp or
visiting someone's house, I use the MFJ
"Pacesetter" keyer, bu ilt around a smooth
Bencher paddle . This is heavy, of course,
with a steel block to keep it in one place on the
desk. I'm machining a lighl aluminum base
that can Velcro to a plastic work surface or
snap onto the door of the HF area in the new
trailer.

For CW mobile, I use the hand lebar
keyboard and a piece of Morse-generation
softput to the bike's speeeh synthesizer, but
then I'd never get to experience the magical
rhythm of ' 'Ben's best bent wire, " or be able
to participate in the shave and a hai rcut that
terminates so many QSOs. There's pleasure
in both extremes-feeling the bits between
your toes and watching layers of machine
intelligence do the work for you. Perhaps the
best of both worlds: Decode incoming CW
with a computer, log it to RAMdisk, and then
regenerate perfectly-limed code (complete
with spelling correction) for the brain's a r
cane pleasure. Hmm . . .

Anyway , the big issue that always arises in
discussions of bicycle-mobile HF is the an
tenna. For a long t ime, I believed that mobile
whips would be useless at QRP levels, espe
cially with the dubious counterpoise of a bike
(albeit a 275-pounder). I thus restricted my
operation to campgrounds and backyards
where I could uncoil my ropes and dipoles,
terrorize neighbors with crescent wrenches
slung over trees, and stay up beeping and
squawking all nig ht to get a return on my
investment. It does work well ... with Q-5
reports common, and f requ ent skepticism
about my power levels. But I need to operate
while pedaling .

Some lime ago, I acquired an armload
of Hust le r mobile ve rticals, with supe r
resonators and a folding mast. I gave it a
try on 15 meters from somewhere in North
Dakota (a QTH that added 10 dB to my
3 watt signal) . Surpr ise .. . within a minute
I had a th ree-way QSO going with Long
Beach and New York . It works! I've started
checking into the county-hunter's net bicycle
mobile.

Sti ll , there's pleasure in the dipole. I
have flung it through a vent window in
the peak of an Osceola barn, watched il
flap wildly in Dakota winds, and tiptoed
through southern gardens to untangle the
rope. On the banks of the Yellowstone River,
the wrench whistled past my car and trashed
a fender when I used a backing vehicle to
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get ir unstuck from a 40-fool tree crotch .
Something about a dipole in the trees seems
to echo the spirit of ham radio, whatever
that is, and every new QTH in my logbook
has a header line that includes a sketch of
an tenna orientation and some comments
about its mounting.

Speaking ofthe logbook, it is filling rapidly
with the echoes of interesting contacts. many
flagged with symbols indicating inv itations
or offers of ass istance. Somehow, the essence
of ham radio is clearer out here in the QRM
and QRN-out here where contacts seem
almost conspi ratorial and surprises are
frequent . In short, there's magic at our fin
gertips! (Which reminds me: don't forget to
use the new CW exclamation mark , didah
dahdidahdah, which is short for WOW . See
my article in February's 73 for more on this.)

Life As A Roving Guest-Op

One of the most inte rest ing spinoffs of
being a full-time nomadic ham, of course,

" Surpr ise . . . within a
minute I had a three-way

QSO going with Long
Beach and New York."

is the frequent experience of meeting other
denizens of the airwaves. I 'm getting to know
all kinds of radios, for in every ham house
hold there's a room full of boxes 10 investi
gate .

I recommend that every ham try this: ask
around on the air, swap a few invitations, and
start spending a few hours a month at the
helms of othe r peoples' stations. The educa
tion is unbelievable. You'll develop stan
dards of comparison for competing rigs.
You'll quickly spot differences in perfor
mance that can be hard to quantify . And, of
course, you'll st rcngbtcn friendships, swap
equipment and ideas , and learn more than
ever about the hobby. Even though I 've never
had any kind of stable ham shack of any
consequence, I frequently find myself in a
consulting role-just because I've done time
in so many others. I recently spent lime with a
good friend in Wisconsin whose HF rig
didn' t " feel" right. .. it turned out he was
running a vertical with no radials .

I'm writing this month's column at the
QTH of one of the big guns, K0PP in Deer
Lodge County, Montana. Ken is an ARRL
Section Manager, as well as the owner ofthe
finest antenna farm I've ever seen (tribander,
monobander, Zepp. 160 ve rtical, OSCAR,
various VHF beams, and a forest of 75-foot
towers). Driving all this is a TS-940 and a
homebrew kilowatt. Ken's a hot CW DXer
who can blister a long at 30-40 WPM.

BUI he tuned up the linear, aimed the anten
na east, and turned me loose. "Uh, me? A
kilowatt?"

He grinned. Tentatively, I CQed. Instant
response from the east coast. We chatted

awhile , most of it comprised of my marveling
at the rig and his marveling at a an-oversignal
from Montana. Then, on a wh im, I said QRZ
after his final ... and the roar of tangled voic
es was a sound I'd hea rd many times from the
opposite perspective.

For four hours I sat in the hot scat, on a
roll , buzzing with excitement. With the bike
publ icity, a killer signal, and a rare county in
a rare state, I had a glimpse of how DX
stations live . I started feeling guilty over rag
chews, knowing that a dozen or so squirming
stations were muttering "come on, come on"
with every languid comment. I started re
sponding 10 two or three calls at a time:
" New Mexico, go ahead; Tango Ya nkee,
you'll be next. " And I twinged a bit when a
QRP station in Georgia got over his delight
at Montana only to say, .. Steve? That doesn't
sound like a solar-powered bicycle-mobile
rig. " Used to being a whisper in the
wilderness, I was suddenly the most powerful
thing on 20 meters. Strange and wonder
ful , ' . and a little frightening.

But the best part was watching another few
pieces fall into the infinite puzzle-seeing not
only a new aspect of the hobby, but also
learning about great circle bearings, radia
tion off the sides of tribandcrs, the nature of
passband tuning, the subjective difference
between 100 and I(X)() watts, the etiquette of
big-gundom. the use of a rotor brake, and
countless other little things too small to enu
merate but, in aggregate. a major education.
And that's what it's a ll about, and why I
recommend that you make a poi nt oflearning
at a furious pace instead of falli ng into the
t ired habits that can make any hobby, along
with its practi tioner, seem old.

I sometimes forge t that learning is the
essence of this journey, for it is not so mu ch
passion as necessi ty. Without the stimulus of
change and new people, I'd never have fou nd
the motivation to so actively pursue new in
formation. Try this: Open doors with HF,
pass through them, and explore whatever you
find . Make the bandwidth of your participa
tion in this hobby as wide as possible, Visit
other stations, and get to know both rig and
operator. Push past the same old skeds and
contests. for the more interesting we become
as a culture, the more we will attract interest
ing people . There's a critical mass some
where, and it 's becoming increasingly clear
that it's not going 10 be reached th rough tradi
rional public education.

But we oflhe networks and airwaves are in
a unique position to find it, for we are dis
persed across the planet, yet we communicate
freely . Think of it as an intellectual responsi
bility to our species, as we ll as a whole new
level of electronic fun.

Yep, bicycle-mobile HF sure is inspiring.
See you somewhere on the air, on the road, or
in the vapors of Dataspace!DI

[NOTE: For reprints ofearlier articles in this
series ($3 for all eight) ora copy ofComput
ing Across America ($9.95 plus $2 for ship
ping), write to Computing Across America,
1306 Ridgeway Avenue. New Albany, IN
47/50./



Manufacturers of Quality Communications ~q~ipment

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

Hi Pro 'E'

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEATER DESIGN. TH£ HI Pro " E" IS AN EXFIO.NlJo'Bl£ REPEATER WITH TH£ FOl.lOW1NG FEATURES A BASIC REPEATER WHICH WOUlO IN

CLUDE A COMPLETE RECEIVER. TRANSMITTER. COR. FRONT Plt<NEl CONTROLS AND INDICATORS. lOCAL SPEAKER AND MI(; JACK AND CAPABLE OF fUTURE

EXPANSION ALL HOUSED IN AN EXTREMELY RUGGED , ENCLDSED. , 9-I NGH RACK MOUNTABLE CABINET

• THIS SYSTEM CAN BE EXPIil.NOED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADO ON n« ADO ONS ARE_HIGHER POWER. 1101220 VN:, POWER

suPPlY. IDENTIAER. AU10 f'l&.TCH. OR CO!o'PVTER CClNTROU.ERS. IN AlXllTJ()rII TO THESE ADO ONS AN AODIT1ClNAL RECEIVER AND~R CAN BE

MOUNTED INTERNALLV FOR USE AS CONTROL LINKS. REMOTE BASE OR OI.W. BANO OF'EAATION. ETC

• AN EXTENSION f'l&.NEl 1$ AVAlLABLE FORI..OCAl. IoIONIlORING OF THE REPEATER AND CONTAINS AU. NECESSARY METERING. STATUS LIGHTS ANO INClK:ATORS AU.

ADO ONS ARE AVAILABLE FROM THE COMPlt<NV AND ARE COMP\.ETE INCU)OING INSTR\JCTIClNS,

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

CIRCLE 41 0 .. READER $ ERVICE CARD

--

=----
St yle W

--=----

Style X

W2NSD/1

------"'--
Style Y

---
~----- I
~- -=---I- ._-

I
Reverse

o

Now you can get the highest quali ty QSL ca rds without
spending a fortune! We put these cards on our press as fille r
between jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price .

Not th at we skimp: All three styles a re produced in two
colors (blue globe or satellite with black type). At these
prices. you can start the new year out right by QSLing all
those disappointed hams who've been waiting for your ca rd.
Tell 'em the card was printed by Wayne!

, -- - - - - - - - - I
QSL Cards

I Style: 0 W 0 X 0 Y I
I Quantity : 0 100 @ $8.97 _ _ _ _ _ _ _ _ _ I
I 0 250 @ $19.97 _ _ ~ ~ _ _ I

I 0 500 @ $39.97 - - - - - - - - - I
Postage lind Handling S1.00

I For Fl RST CI.ASS MAIL add an additiooal I
$I.~ ror prompter delh'erl .

I I
I Pl ease prin t! I

I Name Call I

I Ad d ress I

I City Slate Zip I

I 0 A E D M e 0 V I SA 0 Ch"c k /MO I
I I

Ca rd' Exp . Dale _
I I
L .lUd,.,...onlfr ... lJ~...,WCI~...,~"'H~S8, ~"": lIodr"''',Y'''' ' -.J

P~fmi ..;on g,"nltd 10 pholocopy
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The 1taD... CIt,' Tracker is a hardware and software package t hat connects between your rotor conncner and an IBM Xl. AT. or
clone. It controls your antenna array, lening your PC track any satelli te or orbital body. The K.n__ CIt,' Tracker hardware
consists of a half-si ze Interface card that plugs In to your PC. It can be connected direct ly to a Yaesu / Kenpro 54OOA/5600A rotor
controller. It can be connected to other rotor assemblies using our Rotor Interface Option.

The &_0__ CIt,- -r-er is a companion product that is used in sate llite work. It can provide automatic doppler- shift compensation
for digital satellite work. Using our new ..-TraIt feature II can also slave the uplink reo.c frequency to the downlink radlo's frequency.
The Tuner IS ccmpanbte w it h most r igs including veesc. Kenw ood. arciccm. It controls your radio thru ItS serial computer port lif
present) or through the rad io's up/down mit-click interface.

The 1taD... CIt,- Tracker and Tuner include custom serial interfaces and do not use your computer 's valuable COMM pons, The
software runs in your PC's "spare time:' letting you run oth er programs at the same t ime.

The KaDs_ City Tracker and Tuner programs are " Terminate-and-Stay-Aesident" programs t hat attach t hem selves to DOS and
disappear . You can run other DOS prog rams while your antenna trecks ItS ta rget and your radios are tuned under computer control.
This unique feature is especially useful for digital satellite work; a communications program like PROCOMM can be run while the PC
aims your antennas and tunes your rad ios in its spare nme. Status pop-up windows al low the user to review and change current and
upcoming rad io and antenna parameters , The KC Tracker is compatible with DOS 2.00 or higher and will run under- DESQ -V1EW.

•

Satellite and EME Work
The Kan.as City Tracker and Kansa. City Tuner are fu lly
compatible with AM SAT's QUIKTRAK (32) and with Si licon
Solut ion 'S GRAFTRAK (2.0). These programs can be used to load
the KaD_s CIt,- Tracker'. tables With more t han 50 satell ite
passes. We also supply assembled & tested TAPR PSK modems
With cases and 110v power supplies.

DX. Conte.ta. and Net.
Working OX or contests and need t hree hands? Use the KaD_.
CIt,- Tracker pop-up to work your antenna roto r for you. The
Kan.a. CIt,' Tracker is compat ible with all OX logging
programs. A special callsign aiming program is Included lor
working nets.

PacketBBS
The x.os a . City Tracker comes complete with special control
programs that allow the packet BBS user or contrct-oo to perform
automated antenna aiming over an hour, a day, or a week. Your
BBS Of packet station can be programmed to automatically solicit
mall from remote packet sites.

Vi.ion.lmpa.ired. Bam.
The Kaa... City Tracker has a special morse-cede sender
section that will announce the rotor position and status auto
matically or on request The speed and spacing of the code are
adjustable.

The Kan_. City Tracker and Tuner packages include the
PC inter face card, interface con nector, software d iskette, and
Instructions. Each Kansas City unit carries a one year warranty.

• KC Tracker package lor the Yaesu/Kenpro
5400A/56OOA cceurotte- ".......... ..... . ..... s 189

• Interface cable for Yaesu/Kenpro
5400A/56OOA ,..... $ 19

• KC Tracker package with Rotor Inter lace Option
(to connect to A NY rotors) ... . ,........ .. . . . . . . . . $ 199

• KC Tuner (must be purchased with KC Tracker ) . ... $ 79

• Assembled & tested TAPR PSK modem With case &
11Ovpower supply s219

• AMSAT Qu ikTrak software s 75

Visa and M asterc ard accepted
Sh ipping and handling: s5. s20 for intern ational shipments.
Pr ices subject 10 change w ithout notice

L. L. Grace
Comm unicat ions Products

41 Acadia Onve • Voorhees. NJ 08043 • U SA

For more inlo: Telephone 609·75 1· 101 8
CompuServe 72677, 1107

CIRCLE 11 0 ... REAOER SER VICE CARO



Number 1. on your FHdbaek c:.rd

HAMSATS

AMSA T's new " Microsat" bus . This can carry a variety ofsophisticated
commercial and scientific paylOads using a high-density, highly modu
larized design. Electronic mail is one of the first applications. At least
four AMSA TMicrosats will be launched in 1989byArianespace with the
SPOT-II mission. {Photo by R. Jansson.}

Amateur Radio Via Satellite

other measurements to deter
mine the location of a terrestrial
transmitter uplinking through the
satellite.

Keep In Touch With The Times

Operating limes for satellite
act ivity change seasonally. The
orientation 01 the spacecraft with
relation to the earth is constantly
modified for optimum sun angle.
Unl ike A·O-l0 which can no
longer be controlled due to mem
ory loss , A-O-13 's on-board
computer is programmed to keep
the satelli te's solar array aimed
at the sun. This causes the aim
ing of the satellite antennas to
change, thus different portions of
the orbit yield the best operating
times for Modes l and S (70 cm up
and 13 em down), wh ich have
highly directional helix antennas.
The satellite controllers here and
overseas also program the com
puter to turn on the directional
modes, when the sate ll ite 's
antennas favor the earth . In late
September the f irst schedule
changes due to " offpoi nti ng"
went into effect. Check the nets
and ASRfor updates.

Mucho Dinero

OSCAR 13 wa s not cheap,
straining the financial resources
of AMSAT-Dl and AMSAT-NA
(North America) . Both organ
izat ions have many new ideas
and projects that must wait unt il
adequate lund ing can offset
the huge expense incurred by
OSCAR 13. Estimates of A-Q-13's
value range from $250,000 to
$750,000. A commercial or mili
tary satellite of the same cal iber
could cost as much as 10 to 20
million .

That $250,000 est imate doesn't
inc lude many expenses due to
travel , transport, licensing , in
surance , and taunch-retated
costs. It also assumes that surplus
equipment from A-Q-10's devel
opment was used . The transpon
de rs in A·O· 13 are the fl ight
spares from A-Q-1 O.

Although the ride to space was
tree , terrestrial transportat ion of
the spacecraft was not . Just
sending the satellite across the
ocean a few times cost $20,000.
long before launch, A-Q-1 3 had
seen several countries on three
continents. There were also travel
expenses for the specialists in
volved in satellite construction.

AMSAT received very good
rates for insurance. The prem ium
was about 12 percent. AMSAT·Ol
and AMSAT-NA split the nearly
$30,000 cost of covering a nomi-
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satellite station for comparison
with other participants . Those
who can copy the satellite's
beacon can get started in this
program.

The challenge of this program
comes when the satelli te enthusi
ast pursues endorsement stickers
lor stalion improvements on both
Mode Band l reception. Whi le
the first code group is sent at
beacon level , the power upl ink is
dropped by three dB, cut in half
for the next. Subsequent levels
are sent three dB down fro m
the previous one until a level is
sent causing it to be so low in
power that the noise floor 01 the
transponder enters into the equa
tion . The ZRO Test. as it is
commonly called , is the best
opportu nity to test system per
formance. For more inlormation
on this activi ty, send an SASE to
me with two units (45 cents) of
postage on a #10 (business size)
envelope. Be sure to mark your
request "ZAO brochu re."

Other ac tivities are in the
works . The SATFOX hunt will
offer a satellite-based loxhunt
unl ike any other transmitter hunt
here on earth. Participants must
use Doppler calculations and

always in a favorable position at
the same time every week, these
nets aren 't easily scheduled .
Check the AMSAT bulletins via
packet networks, the bulletins on
the 75-meter and 2O-meter nets,
and the Amateur $ateflite Report
for times and frequencies. Those
interested should also check into
the Space Education Net, held
every Saturday . Aga in, check
AMSAT sources for more inform
ation.

Contesting

The first contest to be an
nounced for the hamsat commu
nity is a continua tion of a program
started on AMSAT·OSCAR·l0
several years ago. It is the K2ZAO
Memorial Station Engineering
Award program. In this test of
opera ting skill and equipment
performance, a control station
sends and repeats numeric code
groups at different power levels.
The satellite operators measure
the receive sensitivity of their

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston, TX 77083

AMSAT-oSCAR-13 is providing
hams all over the world with serer
lite activity only dreamed of during
the seventies. lis high apogee
(point of orbit farthest from the
earth) is now drifting northward,
reveal ing the potential for great
OX. When the satellite's posi
tion is favorable, stations in
Europe and Asia can work each
other. This shOuld be true of most
of the northern hemisphere by
1993.

The maps of groundtracks
forecasting future orbital charac
teristics into the 1990s, that
appeared in the September
column, need to be modi fied.
When the satellite controllers of
AMSAT-Ol (W est Germany)
raised the perigee (point of orbit
closest to the earth) to 2545 km,
they also affected the date on
which the satellite will achieve its
most northern apogee . Orbital
ptots show this to be about five
years from now. Causing it to
take ten years for the orbit to
again have apogee over the
equator. The general appearance
of the groundtracks as seen in
the September column will not
change, just the dates associated
with the maps.

Simply, The Best

This satellite , A-O-13 , is the
greatest accomplishment of the
amateur satellite program . It
achieved the orbit envisioned by
its designers over a decade ago
and most of the onboard systems
perlorm flawlessly. Some concern
still exists with the temperature
sensitivity of the RUOAK packet
radio experiment and the desense
to the Mode l za-cm uplink band
by terrestrial radar, but as many
hams have d iscovered , activity
via A·().13 is fantastic . Weekend
activity via Mode B (70 em up and
two meters down) sounds li ke
20 meters with good band con
ditions.

In addition to typical one-on-one
OSOs, other activities are begin
ning to appear in the passband.
Nets and contests have been an
nounced.

AMSAT nets have been active
on Friday nights on both Modes B
and l. Since the satell ite is not



" . .. there's no such thing
as a free launch."

nal $250 ,000. For AMSAT-NA this
meant taking several thousand
dollars from operations funds and
the technical research budget .
The insurance was necessary ,
and there was support from the
membership , but the one-t ime
lump-sum charge significantly
drained the treasury.

Launctl-oriented costs included
engineering studies. system inte
gration analysis and software de
velopment. Special hardware was
built to mount the satellite with the
other payk>ads cnccere the Ari
ane 4 launc her. The cost o f
adding A.Q.13 to the mission was
about $100,000. There was no
charge for the ride , but " there's
nosuch thing as a free launch."

Considering the many hidden
costs incurred during the develop
ment, construction and launch of
A.Q.13, a $500,000 estimate of
worth seems more appropriate .
Many of the drawings and flight
spares were on hand at the begin
ning of the Phase 3C (now A.Q(13)
project. Phase 3A was built during
the late seventies and Phase 38
(now A.Q(1 0) was completed by
1983. To start from scratch with
nothing except an idea. add
another $250.000 . In add it ion

to being th e high est repeater
around, A-Q-1 3 is also one of the
most expensive.

Microsats

All the excitement surrounding
A-Q.13 sometimes eclipses news
about another fa scinating sat
project-Microsats.

This protect will send into space
very small (nine inches on a side)
special-purpose satellites . Two
are to be packet radio systems,
one will carry a speech synthe-

siaer and the fourth is a CCD
(charge-coupled dev ice) camera
experiment.

last m ont h' s " Hamsa ts "
col umn reported a launch at
the four Microsats in late 1989 .
The actual date could be as early
as Janua ry, 1989. AMSAT Direc
tor Tom Clark W31WI reports that
a structural model of a Microsat
was SUbjected 10 flight vibration
qualification tests in late August. It
passed at 14G with no problems.

The idea fo r Microsat-st yl e

packet-radio satelli tes first came
up in early 1982. just after the first
ARR l Networking Conference .
Th is type o f sate ll ite would
provide non-real-time worldwide
communicat ion s usi ng dig ita l
store-and-forward techniques via
low-earth-orb it hamsats. Today
Fuji-QSCAR-12 is an example of
the type of communication system
anticipated for the packet Mi
crosats. Uplink and downlink for
mals would be nearly identical
with Mode J operation using 1200

baud FM up with PSK (Phase Shift
Keying) down.

In rete 1987 the mechanics of
the basic MiCrosat structure went
from the ideas of premier satellile
builders Jan King W3GEY and
Gordon Hardman KE3D, to a fUll y.
documented set of designs by
Dick Jansson WD4FAB. The com
plete structure uses five 8· square
module trays, 1.6· thick, stacked
to create the inner satellite frame.
A packet Microsat would include
modules for receivers, batteries,

tne CPU (central processing unit)
with memory, and a transmitter.
The CCO camera e xp eriment
could use some of the same parts,
but would also include a camera.
The individual modules connect
to the system via high reliab ility
08-25 connectors.

In early October. three papers
concerning the Microsat Program
were presented to the 7th ARRl
Networking Conference. Tom
Clark's paper gave an overview of
the projects' goals. Another by
lyle Johnson WA7GX D and
Chuck Green N0ADI described
the flight CPU for the satellite.
Harold Price N K6K and Bob
McGwier N4HY presented the
third paper with a description of
the multi-tasking software that will
be used to control the cnboarc
systems.

For complete details of the in
ner workings of the Microsal pro
gram from AMSAT·NA, get a copy
of the conference proceedings
published by the ARRl. In just a
few months the first group of Mj.
crcsete could be in orbit . Thanks
to design simplici ty, many more
Mlcrosats could easily be built on
short notice for future launch op
portunit ies.EII

Jim Gray W1XU
POBox 1079
Payson. AZ85541

NOVEMBER
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PROPAGATioN"--kC",'
by Jim Gray W1XU

Ocean ox on the 30-160 meier
bands. while late evening hours
are the best tor working OX to the
east-etc Europe and the USSR.

November 1988 Be particularly aware that ex-
OX cond itions for November cenem siqnats are often propagat

are expected 10 be quite good on ad along the so-called gray line at
all HF bands. The general rule is da'Ml andsunset. There are several
10 listen to the east oryourlocation useful charts, as well as computer
between 10 AM and 2 PM local programs and hand calculators!
time on the 10-20 meter bands. slide rules, available 10 help you
As the earth rotates and the sun decide where signals are most
moves westward. skip conditions likely to be heard at trese l imes.
gradually move west with the sun. lower atmosphenc noise levels
Between 4 PM and 8 PM local will help you on the 40,80, and 160
time, excecttc hear stations to the meter bands during November.
wes t of your location. On the OX stations from South and
bands between 10 and 30 meters. Cenlral America andthe caribbean
lOOk for excellent Pacirtc OX in the are best heard on 40-80 meters
late afternoon and early even ing. during the early evening hours.
On the very good days when the Earlier, in the afternoon , th ey
magnetic field is quiet and the so- come on the 10-20 meter bands.
lar flux is high ("A" factor below 5 Short skip on the various bands
and " SF" factor above 135) ex- above 40 meters (1 0. 15. 20, and
peel to hear OX stations to the 30 meters) will prevail during the
west of your location up until daylight hours, then increase in
about 10 PM local time . distance toward the tate afternoon

Early morning hours just be- and early evening.
lore, just alter. Of at sunrise are While late fall and early winter
Ihe best times 10 work Pacific OX is not quite as good as spring
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and fall OX (because of fewer
dayl ighl hours). you will slill find
many good openings and oppor
tunities this month.

Using the charts in conjunct ion
with WNV transmission at 18 min
utes after each hour is quite sim
ple: record the Magnetic Field in
dex (Al and the Solar Flux value
for the time of day you listen. The
values are usually updated every
several hours or so.

Look for trends as well as val
ues. Trends are given when WHY
reports solar activity (low, mcoer
ate, or high) lor the last 24 hours
and expected values for the next
24 hours. It also reports geomag
netic field activity (quiet . unset-

tied, active) for the same periods.
The best time to operate is when
the geomagnetic field is Quiet and
the Solar Flux is High .

In November, only 25- 50% 01
the days will be good OX days.
Use the daily calendar to note
Good , Fair, or Poor (G,F,P) indica
tions. Do not believe implicitly in
the daily forecast. as Mother Na
ture always has a way of fooling
the prognosticators. Historically.
our forecasts have proven correct
75-80% of the time. At best , they
are guides rather than rules. Re
member that geophysical condi
tions are ever-changing, and that
the mosllun (and frustration. too)
often occur at unexpected limes.•



I

Author.zed Llqu .dato r

ReaDstic Rallroadina:! Th ere's nothing
like the excitement 01 an electric train to
bring ba ck memories. or to sti r young
imaginations. Be the engineer 01this tun
filled ac-scere Model Train Set by Model
Power featuring a lighted F·9 d iesel joco.
An overstock means tremendous savings
lor you . Take ad vantage 01 th e LOW
Iiquidalioo price. order this ready- to-run
tra in TOOA.Y. Pertecnor enmce ests 8to 8Ql

• Powerful F·9 Lighted l ocomotive.
• 3 Cross -Country Freight cars. Plus. Red

caboose. (Cars May Vary From Photo.)
• 7· Pc. Snap -Together Signal Set Com

plete w ith 2-Track Overhead Bridge.
• Realistic 45" x 36" Oval Track.
• cars, Track and Accessories Are De·

ta iled Plastic and Sturdy Metal.
• Variable Speed Control Via the 12OVU.L

ustec Power Pack pnc luded).
• Mak es a Dynamic. Remembered Gilt

One-Year Umtted ractory WalTanty.

Mfr, lJs.,589.95 $29
Liquidation Price • • • •

Item H-4103·7224·488 S/H: $6.50/ set

------------
Credit card custom&r$ can order by

phooe. 24 hOllrA a day. 7 day. a week.

Toll-Free: 1-8()()'328-0609

SILVER CLOUD
ELECTRIC TRAIN
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1...I ·._I_Uqo ....

I 1405 x.....-n~ HI poII., MN 55441.....901 I
I Sen::I _ Shw Cloud Train Set(-J lIem H..1)$.J"224.4ll8 I
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I (Mon.-resiOentsaddll'lb ...... Illll,V'JrVIroa l_ ,lS I
add 4.5% sales 18~ , Sorry, no C,O O orden.)

I 0 My cMd<. or money order is enc:lo&ed. (No dille,. in II po or. !II ng on:Ion P1ild by (:f>ed<.) I
PU.ASE ...... ~.I CttECK 0 I~I 0 0 '.iiiWP 0 I

I Aa;L No EX$> I I
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•
I
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I
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I
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G __ _~ WEST RADIO SCHOOL
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•
I
•
I
I
•I COMPU TE NOVICE COURSE $49.9S

4 code tapes, 2 theory tapes. 2 text books. •

I code O5CllIotor set. e Jon-nertest pocket. ond
\ 70 cbcount coupotls I

NOVICE TUT800K $4.n
• Written by Gordon west. thos 112 page book

I rcnto os 011 Novice questions and onswers I
NOVICE CODE COURSE U9.95

• 6 tape seereo code course for leornl"9 the •

I
code from scratch Induo::les certohc:otes. I

TE(H.-ORN TlH!OR¥ COURSE \ 19.95
2 theon,l topes & 2 teltbooks

GENERAl THEOR¥ COURSE
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IEXTRR CODE COURSE 539.9S I
6 tcpe stereo (ode course for ew speed
buildiog from 13 wpm to 22 wpm' •

IEXTRA TttEOfIY CUlSS \19.95
4 tope. steteo theory plus fuIlv illustrated I
"'""'" ""'"• GOADON WEST ElECTRONICS 800M

I 200 pa ge monne ereetrco.cs book plus I
monne mobile antenna hints S19.95

• COMMERCIAL TEST PREP 800K Stt.95 .

I 8RASS CODE KEY & OSCIllATOR \19.95 I
PlASnC CODE KEY & OSCIllATOR 514."
COPPEll GROUND FOIL 60< FOOT

I I
• •
I I
I

I
I
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CONTROLLER
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1"111111;...110 '..
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CREATIVE CONTROL PRODUCTS

llU~_

~"","Ikw~ CO . ' _
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• "- I lousy Il'(I(Jie SlglIII on ~ binds'
• Need ..~ ""KlU" ..1eMll1or 10 mrlelS'l
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• WM I cheaP Il/tlINIlC irltemi 00UIlIlr llJ' JI'I' I'fpr nv'
• .lI5f .... tI !tam mort DluI ......,

THEN YOU MUST SUBSCRIBE TO - anlenneX

antenneX

Dua l GosFet low no ise
preamplifier for HF, UH F or VHF
systems . Ju st perfect fo r the R·
7000 . Ex c e ll e n t f o r Sp e c
Ana lyze rs. Scanners, e tc . Gain 20
Db + / . 1 DB. ·3 Db ot 2 & 1100
Mhz. 1 Db compression ot > 10
Obm. Intercept po ints >45 Dbm.
New sh ipped price of o nly
$124.95. Po. re side nts p lease odd
6% state tax .

GTI Electronics
RD 1 BO X 272

Lehighton. Po . 18235
71 7·386·4032

CIRCLE 8 2 OfrIIt£AOEA U ItVlCE CARl)

Wodebond Preamp 10-1OOOMh.

"The mini-magazine for antenna experimenters "
DO YOU-

H"~"ex is I ffi",·milQazine for aOlen"iI e. perrneote rs t om Il>e
new hltlllO I!Ir ol(ltmer There is som ething !of evefyQOe from
~..Jr.led CIl$Ign Il re~ IiIble or d(KlIe_menlS
10 I QUeStiDn A'llI __ eoIu'M. E.eryone .... Inl some1hllO.......
"en! YB" Sl.OSQClfIDli IS crIr $11 91 lot eto.""1tiIl USA...,
posHSIOIIS $17 00 10' 1ort9" sumc:e rna

Send your subscription 10:

antenneX
P.O. IlollIe95 Dept 19 Corpus CtwiS\I. TX 7841 2

CIACl.E 327~ READER Sl:RVICE CAItO
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73 Review by R oO/oodel KAll'O

Wilham M. Nye Co.
1614130th Ave. NE
Bellevue WA 98005

(206) 454-4524
Price Class: $600A solid easy-to-use tuner.

The Nye-Viking MB-V-A 3000
Watt Antenna Matcher

The Nye Viking MB-V-A 3000 Watt Antenna Tuner.

Aluner is a tuner is a tuner . Right? Wrong!
The transmitter or linear amplifier may

be happiest when looking into a 500 resistive
load, but most real-world antenna systems
don', provide this. One of the big measures 01
tuner quali ty is its ability to create an accept
able load from a variety of antenna systems.

In 1984 I found myself with a six oslinky
dipole, three 10 a side, led in the center with a
4500 ladder line. The 4:1 balun handled high
power, and the wire loaded up anywhere from
1800 kHz to 29.9 MHz. The biggest problem
with AF was on 40 meters. When I loaded up a
new amplifier. the next thing heard , seen, and
smelled was the RF ammeter frying away in
the Maxwell Transmatch .

Considering the replacement of antenna
matchers, I debated whether or not to build
my own . Alter perusing blurbs of various
flavors of antenna matchers, I took my
chances and ordered an MB-V-A. The unit
arr ived in several days , in superlative
packing . 11 could have been parachuted into
New Hampshire without denting the mer
chandise.

Immediately upon arrival. I removed all the
covers to see what the guts were like. Very
impressive . I had no trouble believing the
claimed rating ot 3000 watts .

Six Features 01 the Nye MB-V-A

The components of the MB-V-A are dillerent
trom other matchers I've inspected. First . the
rolle r inductor is constructed by using an air
wound form, with the roller situated on the
inside of the coil form, hanging on an arm
which is rotated at the front end by a gear-driv
en assembty. This makes the roller turn taster
than the hand crank. Whereas other roller
inductors I've dealt with developed consider
able momentum when spinning, this design is
instantly controllable and easy to spin . The
gear assembly allords some drag so that it
doesn't teet cheesy. The control knob and
associated planetary escutcheon on the front
panel is calibrated completely around, and is
of wide enough resolution to permit easy
recognition and subsequent relocat ion when
tuning up on the same frequency. The spinner
knob is huge (2 :11. · in diameter), with an easily
operated spin attachment f¥4 " by 1/2 ") on the
front-great for guys like me with big hands.
The skirt on the knob has a white line for
easy resell ing by not ing where it lands at
resonance.

Second, the variable tuning capacitor jocks
big enough to see service in broadcast equip
ment! Having experienced the syndrome of
not enough plate separation in past days of
buitding (I wondered what was being arc-weld
ed when the AF jumped), I was overjoyed to
find that Nye didn't skimp on thei r capacitors.
The diameter of the entire variable, when fully
unmeshed, approaches six inches, and is a
good seven inches from front to back. The
bearings are pre-tubed. and have a good feel
when going around. They are driven by the
2·~ cont rol knob en the front panel. The panel
itself has a good bushing , so there's no side
play on the shaft-something that happens
with flexible insulated shaft couplings. The
escutcheon is calibrated completety around ,
with two scares going from zero to one hun
dred in opposite directions. This enables the
user to register and duplicate sellings on both
rotational segments of the variable capacitor.
The black phenolic control knob has a white
line on the skirt, immediately above the zero
escutcheon dial registration, for easy place
ment of the dial 's position when hunting for a
number in a hurry.

Thi rd, the tuner allords lour values of fixed
capacitance, above that offered by the vari
able itself, that may be switched in or out. As
the manual states, there are " live dillerent
amounts 01 parallel capacity" available for
the operator's use. The sections of fixed,
high-voltage capacitors provide 160 pico
farads each, and are switched by an interlock
ing arrangement controlled by lour push
buttons in the middle 01 the lower panel. This
pushbutton system is extremely helly, and

Irom the looks and feel 01 it, will provide years
of trouble-Iree service. The sections of fixed
capacitance are shunted in and out of the
tuning circuit by this mechanism, and the
switch contacts themselves are silver-plated
and spring-loaded.

Al though the Nye Company expressly
advises against hot-switching these ca
pac itances in and out , I feel they are covering
their equipment's protracted serviceabil ity ,
especially for the types out there who would
switch stuff in the AF output line at full power.
Maybe five or so watts would be no problem,
or even 500 by the looks of the switch gear,
but I'll accept their recommendation anyway,
and shut down when I fool with the buttons.

Fourth , the antenna switching arrange
ments found on the front panel are marvelous
lor tuning up. The five buttons are arranged as
A direct, 2nd A, B, C, and 0 through the
MB-V-A. The corresponding connectors on
the rear apron are denoted A, B, C, and D.
This feature allows the operator to access a
dummy load by just pressing a Iront panel
control , which bypasses the internal circuitry
of the tuner. So tune up the exciter and linear,
and then switch in the antenna system to a
radio that's looking for a 500 non-reactive
load. And do it with one button. That's great.
The switches connect to the rear apron in the
following manner:

" A" is direct through, and appears on a
UHF-type SO-239 panel connector.

" A, MB-V-A" uses the tuner circuit in the
above rear apron connection.

'OB" through the tuner circuit ry, appears on
another UHF-type S0-239 panel connector.
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"C" through the tuner circuitry, appears on
a ceramic feedthrough insulator, and is the
Icnq-wtre antenna connection.

"0" through the tuner c ircuit ry, and
through a 4:1 ferrite form balun transformer
inside the tuner, appears as a pair of wire
connectors on ceramic feedthrough insula
tors. This is the balanced line antenna con
nection.

Nye states the matcher will handle more
than 3000 walls into loads between 40 and
20000 impedance, with an SWR of less
than 1.1:1. They do, however, qualify the
trili lar-wound balun as capable of matching
balanced lines only between 200 and 10000
and unbalanced coaxial-line loads down to
200. The Nye company specifies that the
tuner is good from 160 to 10 meters. It is
36.8 centimeters wide (14.5 "), 17 centi
meters high (6 .7"), 35 centimeters deep
(12.25"), and weighs 6 kilograms (14 pounds).
The manufacturer warran ts these units lor
two years.

The switching gear in the antenna selection
apparatus is likewise of good quality con
struction, with silver-plated contacts on
spring-loaded armatures. This aHords greater
reliability . Once again, the operating manual
warns against hot-switching the antenna
buttons, prematurely fatiguing the contacts.
The way this matcher is buil t, I'd lay odds on
my rig frying before the matcher does.

Needless to say, the overall impression of
the mechanical construction of the tuner is
favorable, and is reminiscent of how equip
ment used to be built.

Dual Wattmeter

This is also known as the Forward and Re
flected Power Meters. The tuner meter cir
cuitry is operated by a self-contained nine volt
transistor battery, with meter backlighting
available with the application of 12 volts at
0.12 amperes to a rear-apron RCA connector.
There's a front panel switch on the upper right
corner for turning the lamps on and off. The
meters display the level of power the system is
generating and the antenna is reflecting. It's
helpful to tune the matcher for the lowest re
flected power settings on the meters. There's
an LED below the meter which lights up when
the meter-sensing circuitry shifts gears and
displays on the 3000 watt scale. Normally, the
meters display on the 300 walt scale. The
circuitry resets to the lower power selling after
five seconds of lower power, or no power, and
this is one area in which I've encountered
difficulty.

A Few Niggling Points

When tuning up the amplifier chain, the
power meter jumps back and forth between
scales, and though I try to keep the power
level uniformly low, I encounter this bobbling
between scales at the most inopportune
moments. This is frustrating, as not only am I
looking at the two meters on the matcher, but
at other meters elsewhere at the same time.
Rapid swings of the meters is cause for heavy
breathing. Nye just released a stand-alone
version of this wattmeter with controls to hold
it in one scale or the other, and I hope this

feature will be incorporated into the MBN-A.
The only other difficulty with this unit was

some scratchy noises in my receiver as I rotat
ed the inductor knob. I lived with it for a while,
then I took the unit apart, and cleaned the
sliding and rolling contacts with chloroform to
remove any contaminants, but to no avail.

KA1lAO was visiting one evening and he
heard the noises. We yakked about it for a
while and he thought 01 using powdered
graphite on the roller inductor parts. I just hap
pened to have a tube of " Mr. Zip " around, so
we took the tuner apart and sprayed graphite
powder onto all those parts that touch one
another. Lo and behold, the scratches disap
peared, thanks to Jim and Mr. Zip.

Finally, the instruction manual has helpful
suggestions on antennas, gives diagrams of
what's inside the matcher (although some of
the schematic symbols are from the " 1914
Guide to Wireless Telegraphy"), and details
operational procedures well. There 's a chart
page on the inside rear leaf where the opera
tor may log 21 Frequencyllnductance/Capaci
tance settings for four antennas, labeled " A,
B, C, and D."

My overall impression of this piece of equip
ment was very good. I heartily recommend it
for the amateur who wishes a tuner capable of
handling high power levels, long duty cycles,
and large mismatches. This machine will with
stand high AF circulating currents , high
voltages, and high temperatures. The compo
nents are good quality, and all in all , the Me-V
A 3000 Walt Antenna Matcher makes a worth
while addition to any hamshack.HI

73 Review by Arliss N. Thompson W7XU

Number2 1 on your Feedback card

Orion Hi-Tech 146 MHz
Half Wave HT Antenna
Go from scratchy to full quieting signals
with a switch to the whip.

Orion Hi-Tech
PO Box 8771

Calabasas, CA 91302
PH: (818) 888-4927

(800) 255-7020
Price Class: $20

M OSt of us soon tire of a rubber duck's
marginal performance. Too otlen we

are unable to work through a favorite repeater
from certain locations in the neighborhood.
Also, it 's nice to more frequently be able carry
on conversations in the low power mode
rather than in the battery draining high power
position . If so, then Orion Hi-Tech may have
the solution to your problems.

The Orion 146 MHz half wave antenna is
specifically designed for handle talkies. Fin
ished in shiny chrome and equipped with a
standard eNC connector to attach to your HT,
this telescoping antenna measures nearly
42 0/4 " long when fully extended. When
collapsed for storage, its length is a more
manageable 81f2". For comparison, the rubber
duckie that came on my Kenwood TA-2500 is

just over 7" in length. No doubt about it, the
Orion is a large antenna when mounted on a
handie talkie , making it essentially a rigid
antenna.

WrththeOrion's big size comes big perform
ance . I did not attempt to measure the gain of
this antenna, An HT half wave antenna de
sign, however, generally has about 6 dB gain
over a standard rubber duckie . Signals that
were marginal to unreadable became easy
copy when I replaced my stock HT antenna
with the lully extended Orion. With the Orion in
place, I was able to work stations who other
wise found my signal to be too " scratchy"
when using the rubber duckie.

What are the drawbacks? The large size is
an obvious factor. The antenna collapses to a
size that is slightly longer than a standard

rubber duckie. but it is not functional in that
configuration . It is also rigid rather than
flexible. The Orion half wave is no different
from simi lar antennas offered by other
manufacturers in this regard . The connector
and the antenna are essentially one piece .
Orion Hi-Tech may want to consider using
a double spring eNC connector on the an
tenna for added flex. Exercise care when
using any antenna of this size when mounted
onanHT.

The Orion Hi-Tech half wave antenna is
specified to handle 10 watts with a 10 MHz
bandwidth, which should be more than ade
quate for all 2 meter HTs. It carries a 90 day
guarantee. In addition to this half wave HT
model, Orion Hi-Tech manufacturers a full line
of other antennas.HI

73 Amateur Radio • November,1988 63



gency bands, plus the new ser
vices above 800 MHz. Frequency
stepping increments are 12.5, 25,
and 30 kHz.

The AR-900 has twenty-five
front panel keys , five banks of
twenty programmable channels
each,pairs of upper and lower lim
its for program scan, and five
search memory locations. All in
formation is stored in three per
manent memories that retain their
contents even after the batteries
are disconnected. Antenna con
nects via a BNC connector.

Extra features include first
channel priority, keyboard lock
out , and a blue-green display
backlight for night use. The LCD
display offers 22 prompting an
nunciators. Price is $299. For
more information, contact ACE
Communications, Monitor Divi
sion, 10707 East 106th Street,
Indianapolis IN 46256; 317-842
7115. FAX 317-849-8794. Circle
Reader Service number 202.

CREATIVE CONTROL PRODUCTS

The UAI ·10 Universal Ae- COS (high or low selectable) ,
peater/link Audio Interlace board DTMF mute, and auxiliary output
from Creative Control Products from your controller for the link
features DTMF Mute and link mute function.
Mon itor-Mix adju stable control. A jumper comes with the UAI-l0
Audio inputs consist of repeater, to enable you to mute or pass
link, control receiver , CWlTone, OTMF tones out the link transmit
and an auxiliary input for other au- audio. Introductory price, $44.
dio sources. Audio outputs con- Creative Control Products, 3 185
sist of repeater, link, and DTMF Bunting Ave., Grand Junction CO
output for the DTMF decoder. 81504 ; 303-434-9405 . Circle

Control inputs to the UAI-10 Reader Service number 204.
consist of + 8- 15 VDC, repeater

ACE COMMUNICATIONS

Ace Communications, a sub
sidiary of AOR, Ltd. of Tokyo, an
nounces a 100 channel hand-held
receiver that offers complete pub
lic service band coverage. It is
53/4" X 2"" " x 1314 " and weighs 12
ounces. Frequency coverage is
27-54 MHz, 108-174 MHz, 406
512 MHz, and 830-950 MHz. This
covers all police, fire, and emer-

Number 22 on your Feedback card

NEW PRODUCTS

UNIDEN CORPORATION OF AMERICA

Uniden's President HR·2510 Mobile 10 Meter Transceiver cov
ers the 10 meter band from 28 to 29.7 MHz. You can operate on
CW, AM, FM, and both sidebands, and choose steps of 10 or 1
kHz, or 100 Hz. Other features include preprogrammed 10 kHz
channels, backlit LCD display, receive scanning capability, mi
crophone with channel up/down select, frequency lock, auto
squelch, noise blanker, AlT, and RF gain control. Ports to hook
up keyand external speaker. You can check your transmit power,
received signal strength , modulation, SWR calibration, and SWR
with the multi-function LCD meter. Suggested list price through
distributors is$400. For more information, contact Uniden Corpo
ration of America, 4700 Amon Carter Blvd., Ft. Worth TX 76155;
817-858-3300. Circle Reader Service number 201.

PRODUCTOFTHEMONTH

Compiled by Linda Reneau

ELECTRON PROCESSING, INC.

The SHMAGUE, new from
Electron Processing, Inc., is a
sensitive audio signal tracer that
picks up a current's magnetic
field . By holding the SHMAGUE's
wand near an object, you can
listen to these signals without
electrically or physically contact
ing them. Besides tracing audio
signals on PC boards, you can
safely identify AC power lines.

TheSHMAGUE comes in a 5.3"

x 4" x 1.5" housing. The magnetic
wand is connected via a six-foot
cable. Powered by a nine volt bat
tery , and complete with internal
speaker and volume control , the
SHMAGUE is portable. A phono
jack is provided for your scope or
counter. Pricing starts at $60 with
quantity discounts. Electron Pro
cessing, Inc., PO Box 708, Med
ford NY 11763. Sales Depart
ment, 516-764-9798. Ci rc le
Reader Service number 203.

INTERNATIONAL RADIO INC.

International Rad io Inc. an
nounces the IRI Tuning Upgrader
which comes in three models for
the TS-440, the TS-940, and the
TS-93O. The Tuning Upgrader lets
you fine-tune incoming stations
with ease, yet also move across
the bands in seconds. Uses low
power CMOS circuitry. Has a
speed indicator LEO. Comes with
clear instructions for installation.

Correctly installed, the IRI Tun
ing Upgrader will not void your
Kenwood warranty. If you do not
wish to do the installation your
self , International Radio can do it
for $22.50 plus shipping . Each
model is $34.95 plus $5 postage.
Specify TU-440-541, TU-940-539,
TU-930-540. International Radio
Inc. , 751 South Macedo Blvd.,
Port SI. Lucie FL 34983; 407-879
6868. Circle Reader Service num
ber 213.
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WORLD 'S SMALLEST--
---WEATHER STATION

PROTECT
YOURSELF
FROM THE
HAZARDS
OF YOUR
TOWER

$311 .95 ppd .
$223.95 ppd.
$291.95 ppd .
$CAl l$

CALL 816-882-2734 TODAY

AVAILABLE MODELS

Hazer 2-Heavy duty alum. 12 sq. h. load
Hazer 3-Slandard alum. 8 sq. ft . toad
Hazer 4-Heavy galv. steel 16 sq. ft. load
Ball Thrust bearing TB-25 for any of above

The",
'Hazer"

OUR EXPERT STAFF IS WAITING TO HELP
YOU ASSESS YOUR NEEDS

YOUR SATISFACTION IS GUARANTEED

,.. The HAZER brings the antenna and rotor down 10 you for safe and convenient main
tamarce and installation.
.. With your beam on the ground you no longer have 10 wail for spring to make tbose
changes you always wanted.
* Constructed of hot dipped galvanized steel with au stainless steel hardware. you
reduce cosily mamtamaree caused by oxidation and corrosion.
* The HAZER is scientifically balanced for easy raising and lowering with the 1000 lb.
manual winch and 100 ft. cable included . An optional power winch is also avai lable.
* The specially engineered safety lock guards against slippage and wind vibration while
raising and lowering . It can never tan.

The HAZER has been designed for use with the Rohn 20 and 25 G lower or with our
aluminum tower specifically engineered lor use with the HAZER. We will soon be offering a
model lor the Rohn 45 and 55.

CIRCLE 7 2 0 "1 READER SERVICE CARD

CIRCLE 3:15~ RUOER " "VIC£ CARD

THE: AMAZING WE:A THE:R COMPUTE:R THA T
YOU CA N HOLD IN THE: PA LMOF YOUR HA ,""o,

DIGIT.ur.'. _ TW R.j ....iaoo W••lller SUiliOIIllIdlOdH
• .-....It1'• ......" ooi'" >caM peed ...._ ooil!t.
_,UR, 01 .. r III ..b1•. F.. _Iy
I I" " . ~'il. llt.e L 'RI__I~pcyI.. RC-Z
lUi. Col........ l1oo".t5) .,. _ ito< ...j.r.lI ~

• WI~D srU:D .. lUJ"' L (~l

• WI"'D DlIIE(TION • T1rotI Of· D...y
• WIND CHIU • AlJI'O SCAN
• WIND GUST RECORD • rotlTIlIC I STAND....D
• T1:1olP£lIAn.'RE • "" CAO READY
.. " l \.OW T1:'Il ' RJ:(lRD • O NI ,'tU " 'U IlAI<Tl'

'tIAG'I;APlUSE 1."'-Dl·STRl ES.I'liC.
"a ruu:snu;n '" w.

_r"l:-S-O. ,u.....R.......... _ ,", C " lbA

ORDE:R5 OSLY:~J21-HOI

I'TOR."IAT101', _~. FAX,_~

- -- - -.,. .... 4-
•

" ".. '" ••... (1' ,;....

ria S~L '" 18141985-5937 a ~
R01 BOX 83; WILCDX,PA 15870 =

" '••, • riaS~L •
\ ~I ~o INTRODUCES

• ' ,', THE OfJttJ )(:"~
\ OFFERING

• BUILT-IN SPEAKER • BATTERY OPERATED
• OPTO ISOLATED OUTPUT WITH NO MECHANICAL TIR

SWITCHING
• REVERSE POLARITY PROTECTION

• SELF COMPLETING DOTS AND DASHES

• POWER LOGIC LEO INDICATES KEYING
AND BATTERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed lor 1 year under our
ZERO CUSTOMER COST warranty " No chlrg. for shipping and repl lrs.

- -
SPECIAL~39 99
INTRO: ~ .xx
S&H $3 - coo S ADDITIONAL $2

CIIICLE 336 ON IIE-..DEII SlIIV!CE- CAIID
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L.L. GRACE COMMUNICATIONS PRODUCTS

ELECTRONIC SPECIAlISTS,INC.

functions of a TNC. The PCB only
i s $10 .65: the PCB and disk,
$14 .95; the kit with PCB and disk,
$49 .95 ; assembled b oard ,
$79.95; and disk only, $6. A & A
Engineering. 2521 W. La Palma,
Unit K, Anaheim CA 92801; 714
952-2114. $tas J. Andrzejewski
W6UCM, Presiden t. Circle Read
er Service number 215.

lists of wire . The AR-64OQP sells
lor $995.

The 6401 FX Universal Test Fix
ture is available as an option lor
$100. Connectors on the fixture
include two each of 9, 15,25, and
36 pin " 0" types, and 37 and 50
pin Centronics types. American
Reliance Inc ., 9241 E. Valley
Blvd., Rosemead CA 91770; 8 18
287-84()(). Circle Reader Service
number 209.

radio signals on your C-64/128.
The SWL alone is $64. The AIR
DOS disk, which allows you to to
save data, is $15. The MORSE
COACH is $49.95. Package price
is $99.95. G and G Electronics of
Maryland, 8524 Dakola Drive,
Gaithersburg MD20877;301-258
7373. Circle Reader Serv ice
number 216.

AMERICAN RELIANCE INC.

The AR -6400P Au tomatic
Cable Tester Irom American
Reliance. mc.. tests cables and
wire assemblies of up to 128 lest
points, and it is expandable to a
total test capability 01 512 test
points by the addition of plug-in
110 boards. It has a built-in parallel
prin ter port, cable included , so
that it can print test results and

A & A ENGINEERING

Now among the many electron
ics kits and assemblies A & A En
gineering has to offe r, is the Digi
com >64 by Barry N . Kutner,
M.D., W2UP (see his article in the
August 1988 issue of 73). The
Oigicom > 64 is a software-based
packet radio system for the Com
modore 64 which emulates the

G AND G ELECTRONICS
OF MARYLAND

Various products formeny man
ufactured by Microlog are now
avai lable from G and G Electron
ics of Maryland. The ART-1, AIR
1, and AIR-1 software are among
Ihese products. The SWL allows
you to copy worldwide shortwave

The KC Tracker and Tuner can
eccect orbital positioning informa
tion from either GrafTrak or Ouik
Trak . Software is Terminate-And
Stay-Resident (you can run other
programs while your antennas
and radios are con trolled), and in
cludes programs for automating
PBBS antenna aiming to a user
defined azimuth and time. Vision
impaired users will appreciate the
built-in Morse code sender thai
can announce rotor positions and
satell ite-pass status. L.L. Grace
Communications Products, 41
Acadia, Voorhees NJ 08043;
609-751 -10 18. comovserve
72677,1107. Circle Reader Ser
vice number 210.

ment spike suppression with AF
filtering and balun noise filtering.

Each unit fits neatly inside a
pocket Price of the LTP· l01 is
$65. and the l TP-201 is $46 .
Electronic Specialists, Inc., 171
South Main Street, Natick MA
01760; ~225-4876 or 617-655
1532. Circle Reader Serv ice
number 207.

The Kansas City Tracker, from
L.L. Grace Commun ications
Products, is an interface card and
software package that plugs into
the 110 bus of an IBM or compat
ible , and connects to your eleva
tion-azimuth or azimuth-only rotor
control box. It can control the Yae
sufKenpro 5400AlB and 5600AlB
Az-EI rotors. or it can connect 10
other rotor controllers with the Ro
tor Interface option.

The Kansas City Tuner com
pensates for a satellite's Doppler
Shifl. It can interface to ICOM,
Kenwood , or Yaesu radios
through the serial port or mike
click inputs . The KC Tuner can
tune both links simultaneously.

From Electronic Specialists,
Inc., come the "Pocket Protec
tors" for portable computer pro
tection . The AC Power Pocket
Protector (LTP.l01) combines
filtering and spike/surge protec
tion at 39,000 surge amp suppres
sion.

The Modem Pocket Protector
(l TP·201 ) combines multi-ale-
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Number 23 on your F..db. ek e. rd

TECHTIPS

Non-Liquid Fix for the
e-54 Stutter

With all respect to Bill Clarke WA4BlC, I
believe I have improved, on his suggestion,
about the best way to fix the Commodore 64

with a stutter problem.
As Clarke mentioned in his artic le ( 73

Magazine, July 1986), the C-G4 has become
a fiX1ure around the ham shack. II serves
such important purposes as word process
ing, logg ing, aSl design, and AnY corn
munications. Such a hardworking, uselul in
strument i s bound to experience the
occasional service problem, and one 0 1 the
most common is the missed or repeated
character.

The problem is the contacts under the
keyboard oeveop a nonconductive coating
that causes the stutter malady. The results
take different forms, but they are usually
aggravatingly apparent in embarrassing ty
pographical errors on AnY, or frequent use
of the delete key in word processing.

board away from the kitchen sink and posst
ble short circuits.

By rubbing the eraser over the shi ny
contacts on the circuit board, and after the
keyboard is reassembled , it will work as
good as new.

So enjoy using the C-64 in all of its many
versatile applicat ions in the ham shack. And
if and when the keyboard develops the stut
ter problem, fee l confident that the user
knows what caused it and hOw to fix it. Also
remember that th is has probably saved the
user S30 to $100, for the technician repair
cost , each time it is performed .

Dust remover sp ray (avai lable at
Radio Shack) and the Pentel cue
Eraser make a great team when it
comes to cleaning the Commodore
64 computer , Use the spray to
remove the inevitable accumulat ion
inside the 64 , and use the eraser 10
clean the contacts on the keyboard
circuit board as d irected in the
accompanying article.

UNCLI W"\'Nl'S
COOl T"PlS

We 've had so many phone calls fro m people
wanting our famous 73 code tape s that we 've
decided 10 bring them back! hn 't it abour nm
you du.u off rhal ke'~'t'r and sharpen up your
rodl' ski/fs? Order no.... . .

"Genesis"
5 \0 pm- This is the beginning tape. taking } 'OU

throcgh the 26 Ietten. . 10 numbers and reces
~ry punctuation. complete with pracnce ev
e ry step of the \O'ay . The ease of jearmng

gi\"Cl> confidence even 10 the faint o f hean.

"TheSIICMtr"
6 + wpm-This is the practice tape for those
.... 00 surv ived the 5 wpm tape. and II ' S also tbe
tape for the S ovice and Technician license•.
It is comprised of one solid hour of code.
Characters arc >ental t3 wpm and spaced at 5
wpm. Code groups arc ent irely random char
ecters sent in groups of fi ve-c-dcfinitely nOl
me morizable !

Po sta ge a nd Ha n d lin g S1.00

"lIackIIreaker"

" coura~eous"

,,,
~

"",- - -

o ChetklMO

_~_ E:cp.Dale

- - - --
Code Tapes

S6 .95
$6 .95
S6 .95
S6 .95

O M<:

Mail your order10 T3lAagazlrl8,
WGEceeer.Pelerborougl1 NH 03458

--- - - - - - - -

Crty~~ Slate _ Zip__

O Af

N~~ _

211 + '" pm- Congratularions! Okay , the chal
lenge of "ode is .....hat's gotten you this far, so
don't qun now . Go for the Ext ra class license.
We send the code faster than 20 per. It' s like
wearing lead weights on your feet when you
run; you'll wonde r ..... hy the exami ner is send
ing so slowly!

1.\ + wpm -Code groups again, at a brisk
13 + wpm so you'H be really al case when
you sit down in front of a steely-eyed volun
leer examiner who starts send ing you plain
language at on ly 13 per. You'll need this
exira margin to overcome the sheer pan ic
univ ersal in most tes t situatio ns. You 'v e
come this far . sodont get code shy now!

Genesis
The St ic kle r
Back Breaker
Courageous

""',~ --

""',- - -

~--

.... -

Antenna Systems
September 1988

A minor typographiCal error in this article
by John lawson W3ZC, on page 11 pp10,
operato r j i s inco rrectly ident ifi ed as
the " square root" of 1, and, unfortunately.
appears qu ite o lten in eng ineer ing ."
The square root of 1 is obviOUsly still 1.
Operator i is actually the square root of
MINUS 1, and as it is physically impossible
to quantize a square root as a negative
number, it is properly referred to as an
" imaginary number" .m

Welcome Newcomers
Refer to the October 1988 issue, page 4,

look in the " Glossary" for the definition 01
frequency. Frequency is measured in cycles
per second. One cycle per second is called
one Hertz (Hz). Frequency is not " given in
meters per second , commonly te rmed
Hertz."

Also, refer to the definition of the electro
magnetic wave spectrum on the same page
and in the same sect ion of the OCtober is
sue. The last line should read that the mi
crowave port ion of the spectrum is typically
set at · ' ...1,000-300,000 million cycles/sec
ond. " The word " million" was left OUI
which makes quite a difference!

ERRATA

"Remember the
Golden Rule-keep water

away from
electrical circuits. "

To remedy the situation , Clarke suggests
the use of a mildly abrasive bathtub cleaner.
Remembering my elec trical basics, it goes
against my grain to coat a circuit board with
a liquid solution thai is also an excellent
conductor. Remember the Golden Rule 01
keeping water in all forms away from electrl
cal circuits? So when I developed a similar
problem with my C-64, I started looking for
an alternative fix .

I followed Clarke's instruction s about
removing the three screws on the bottom .
disconnecting the plugs and wires to the
keyboard . and unscrewing the 23 ti ny
screws that hold the keyboard together.
Carefully lifting the circuit board, r turned
it over to revea l the green side with the
contact points that requ ire cleaning to fix
the problem.

Here is where Clarke and I differ. Rather
than taking a wet approach , my fix involves
using a very dry pencil eraser in the same
way used to remove pencil marks from pa
per. I recommend a Pentel Clic Eraser,
which is a white , pencil-shaped eraser in a
plastic holder. II is easily found at most office
supply oultets. The eraser works so well on
pencil mistakes (like they were never there),
that I suspected it would clean the circuit
board quite well, 100. Guess what? It does
the job perfectly, quickly and keeps the
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DXHANDY
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HAMTRONICS, INC.
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(215) 357-1400 ~s
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Ox
Chad Harris VP2ML
PO Box Box 4881
Sanla Rosa CA 95402

DXing on 160 Meters
Contacts thai are routine on 15

or 20 meters can ranqe from d iHi·
cult to impossible on Top Band .
Yet despite the obstacles (or per
haps because of them), hundreds
01nxers have worked more than
100 coun tries on th e b an d ,
enough to qualify them lor the first
single-band exec award : 160
meterOXCC.

Antennas For 160 Meier a Xing

Far more than on other bands ,
the antenna for 160 meters can
make or break a ox contact Un
fortunately, the simplest antennas
10 pinup are the least ettecuve lor
ten-meter aXing. Specifically.
tying the feeders 01 an so-meter
antenna together and Operating
through a tuner will produce an
antenna thai emphasizes local,
rather than OX con tacts. Similar
ly, a low dipo le or inverted-Vee
makes a poor OX antenna on Top
Band . An antenna design tha t
works fine on higher bands is of
ten a marginal performer on Top
Band, because a horizontal an
tenna shou ld be at least one
wavelength in the air lor the best
OX. On Top Band , that's more
than 500 feet high!

The beginning t eo-meter OXer
can make contacts with a loop,
inverted-Vee, or half-wave sloper,
especially il the apex 01the anten
na is 60 feet or more in the air.
Hanging a lull-wave loop off the
tower is one of the simplest ap
proaches to a 160-meter OX an
tenna.

lithe OXer already has a tower
or other tall support, however, an
inve rted-Ell o r Tee antenna is
much more effective than low
loops. Construction of an invert
ed·EII is simple: run a wire from
the ground to near the top of the
tower, and then out horizontally as
lar as necessary to resonate on
160. The longer the vertical por
tion of the antenna. the better it
will work lor OX. With two high
supports (such as sui tably spaced
trees), a Tee antenna is often very
effective. In either case, a simple
tuning network can lower the input
impedance 01the antenna to near
50 ohms. Both antennas require

Hams Around the World

qood-to-excenent ground systems
to work well, a factor often over
looked by uxers.

By far the best antenna lor 160
meter OXing is a vertical with a
good ground. Since few amateurs
can erect a t ao-teet. quarter-wave
vertical, some type of shortened
antenna is the norm . Shunt-teed
ing an ell: isting tower, or loading
short vertical s are typica l ap
proaches 10 OX-transmi lling an
tennas. especially if operated
against a good ground system.
The enterprising Kansas City
(MO) OX Club once used helium
balloons to support their 128-'oot
vertical!

What c o ns ti t u te s a g ood
ground? A salt-water marsh, 132
V. -wave radials, or a copper plate
250 feet in diameter, work well.
The t eo-meter OXer will more
likely put down as many radials,
as long as possible, and hope for
Ihe best . One top-bander has
buried old wash ing mach ines ,
refrigerators , and more than 5
miles of elevator cable under his
vertical!

Receiving Antennas and Noise

Unfortunately, the best anten
nas lor transmitting on 160 meters
are among the worst for receiving .
Vertica l antennas concent rate
much of their radiation in low an
gles for best OX, but they are also
very susceptible to noise. QAN is
ofte n the lim iting lactor in top
band OXing, so most tee-meter
OXers erect separate antennas
for receiving.

The best antennas lor receiving
OX on 160 meters are terrible an
tennas for tran smitting : bever
ages and small loops . Either of
these antennas will be as much as
50---00 dB worse than a dipole, so
they are useless as transmitting
antennas. The good news is that
they receive no ise even worse
than they receive OX signals, so
they produce a higher signal-to
noise ratio than other antennas.

For OXers with access to lots of
real estate, the beverage antenna
works very well. Active Top Ban
der W89HAO ru ns three 1000
foot wires out over his farm after
harvest every lall, and rolls them
up in the spring before planting
season. The beverage can be as
simple as a long wire stretched
out in the desired direction . 'rermt
nating the beverage with a rests-

lor to ground at the far end will
make the antenna unidirectiOrlal.
bu l most OXers omit the terminat
ing resistor, and live with the bid i
rectional characteris tics 01 the
beverage. The beverage will work
even if it must bend around hous
es, is stuck in a qutter, or run
along fence posts. The important
thing is total length (at least a lew
hundred feet), and some sort 01
matching and amplification sys
lem at the receiver end .

"By far the best
antenna for

160-meter DXing
is a vertical with a

good ground. "

To get maximum performance
from a beverage, the Top Band
OXer should make a small 9:1
impedance matching transformer
out 01 a ferrite ring, and use a
pre ampli lier to boost the ve ry
weak si gnal levels. The nxer
must also make some arrange
ment th at prevents accidental
transm iss ion into the receiving
antenna, or be prepared to bUy a
101 of replacement preamps. Us
ing the separate receiving anten
na jack on the rig (or modifying the
rig for such a jack) is the best bel.
II the OXer takes Ihe simple ap
proach of installing a separate
switch to change antennas be
tween transmit and receive, he
will transmit into the wrong anten
na while calling some rare OX,
wilh disastrous results.

Space-restricted OXers can
resort to a small loop antenna. By
rota ting the loop, the OXer can
reduce much 01 the noise that
would otherwise mask weak OX
signals. Hint: try till ing the loop, as
well as rotat ing it, for minimum
noise. As with the beverage, some
means of impedance matching ,
preamplification, and rec etver
transmit ante nna selection are
essenuat ror best performance.

Finding and Working OX

One of the frustrating aspects of
160·meter OXing is that not all
coun tries allocate the band 10 arn
erec rs. With t cren-c use declin
ing in th e US, stateside hams
have access to more of the band,
and lewer power restrictions, but
other countries still use the Ire
quency range for radio location,
and discourage or prohibi t ama
teur use of the band. Among the

countries with no l6O-meter ama
teur ope ration are lebanon ,
liberia, and Morocco. Up-to-date
allocation data is ava ilable Iree
Irom IAAU Headquarters (clo AR
All , or lor $4lrom N7CKO .

Because many countries reo
strict Top Band amateurs, much
OXing is done with wide spl its.
The OX stat ions transmit in the
1825- 30 kHz range. and listen
near the bottom olthe band: 1800
1810 kHz . This split is too wide lor
most ArT controls, so the t ee-me
ter OXer needs a second VFO or
other means lor using wide splits.
Un fortunately , many local rag·
chewers hover around this " OX
window," often covering up the
OX stations.

Some Asian countries (notably
Japan) rest rict their amateurs to a
narrow " window" high in the
band , typically 1907- 1912 kHz.
Again , these statio ns listen lor
contacts near the bottom 01 the
band .

During the daytime, high ab
sorption levels limi t 160-meter
con tacts to a lew hundred miles at
best. Serious OXing on Top Band
is a nightlime activity, wilh OXing
often improving as the night wears
on and man-made noise sources
are turned off. Even at night , abo
sorption limits OX, especially over
me noisy polar path . The best
times lor teo-meter OXing are the
long nights in the middle of the
winter, when Ihe absorption is ex
tremely low. The bottom 01 Ihe
sunspot cycle provides the best
OX opportunities, tnanks to lower
absorption.

Gray-line propagation provides
a big boost to weak teo-meter sig
nals. The Top Band OXer lOoks
for OX to the east at his local sun
set , and to the west at local sun
rise. He also has access to sun
r i se f sunse t t imes f or olher
countries. The eest time to work
European OX is sunrise in Eu
rope, for example.

Many active Top Band OXers
spend much 01 their operating
time on higher bands, especially
20 meters, talk ing to OX stations
about gening on 160 meters, and
arranging schedules. " When are
you going to be on 1601" is a fre
quent question direct ed at OXpe·
dmcners. for exemoie.

OXing on Top Band is a chal
lenge, and the casual operator will
soon tire 01the static crashes, in
cessant noise, the local rag-chew
ers transmining on top of rare OX,
and the late hours. But tor me eee
icated OXer, 160 meters offe rs
many rewards and seustecucns.
Try it this winter! III
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PhOtos A- D. Horizontal mobile antennas for VHFIUHF.

Heavenly Alternative

An other co mmon VHF/UHF
SSB mobil e setup is th e halo
antenna, II appears in Figure 2.
The halo is basically a half-wave
dipole that is bent to form a circle
(or , as shown in Phot o B , a
square). It is frequently fed via a
gamma match . The version I buill
for the 2 meter band (Photo C)
used a Ij~ W diameter gamma rod
5w long, spaced 31. W from the V. W

diameter redraror . The match's
capacitor wa s approxrmateley
20 pF. The d imen sions 01 the
matching device. and the value of
the series capacitor necessary 10
obtain a 1:1 match, will vary with
the an tenna ' s height above
ground . The above numbers

< "'• • ,, ' ,

-_..,...
•" , ' .,0 ,-

Figure 2. The halo antenna, The
radiator can be fashioned trom
~ .. aluminum rod or copper tub
ing. For the 2 meter band. its
length would be 38* ",

degrees out of phase. Placing a
quarter-wavelength of feedline
between the feedpo ints of the
two antennas eftects the phase
shi ft. Remember 10 take into
account the veloc ity fact or 01
the coax used for the phasing
section when computing coax
length.

The match ing section shown
in Figure 1 was design ed lor
the 2 meter band using the short
BASIC program that appeared
here in the August 1988 issue.
Most versions 01 the turnstile
use a 750 phasing section . a
500 quarter-wave tra nsformer,
and a 750 teeoune. The use of
a se ries-section transformer
allows the use of a 500 leedline,
as shown . Ph oto A sho ws a
completed turnstile. Since a car's
roof looks li ke a large reflector
at VHF, an turnstile mounted too
close to the vehicle wilt have
most of ns signal directed vertical
Iy upward , rather than toward
the horizon. When possible. place
this antenna (and the others
described here). at least w -wave
length above those reflect ive
surfaces.

•

~/
~~

;./ 'I i~~
" . , " . . 0 {1

• '0 ".. :~J."

" X" Mar1l:s The Spot

A schematic d iagram of the
turnstile antenna appears in
Figure 1. This antenna consi sts of
tw o d ipo les mounted at right
angles to each olher and fed 90

ba nd s . Th ism onth ' s co lumn
focu sses on four examples of
such antennas.

. -." ' ~.'<- '". ... . ' <~' • • ,,. ,.. " '..
Figure 1. The turnsMe, orcrossed
dipole, antenna.

........ '...

several types of antennas that
are relat ively omni-direc tional.
and yet are horizontally po 
la ri ze d. Th ese ant en nas are
adaptab le for mobile use, are
easy t o bu i ld . and ca n b e
designed for any of our VHF/UHF

antenna resu lts in a signific ant
loss o f signa l due to c ross
polariza tion , often 20 dB. You
can still wor k stations on the
vertical antenna, but a horizon
tally pola rized antenna gives
you a markedly greater opera
ting range. While not as familiar
to most amateurs as a vertical
a -wave mag mou nt . lhere are

A Catch

If you want to try operating
from a mobile on VHF SSB, be
aware that it may nOI be quite
as simple as fl ipping a switch
from FM 10 USB on the mufti
mod e tra nsceiver. While FM
repeater operation is universally
vertically polarized . most base
stat ions on the narrow-bandwidth
modes use horizont al po lar i
zation . Simply going Irom FM
to SS B without chang ing the

whi le a couple 01 MHz away
SSB operators may be working
stations several states di stant .
Sound like fun? It is!

Antenna News

" 2 0-dB is a lot of
signal strength to give up. "

Number 2S on your FHdback card

AERIAL VIEW

Arliss N. Thompson W7XU
RR 3, Box 224
Sioux Falls. SO 57106

Going Horizontal
When someone talks 01 going

mobile with their VHF or UHF rig .
what does that bring to mind? For
many hams it implies FM and
repealers, with a V~ - or * ·wave
vertical antenna secured to their
vehic le's roof with a mag mount.
To them, 2 meters is synonymous
with FM. Though repeal er opere
tion may be fun . there is more to
the world of mobile operation at
VHF and above than eutopatcnes
and squelch ta ils . What I am
referring to, of course, is SSB
(and even CW1).

If you never tried working SSB
on 2m while mobile. you may be
wondering why anyone in thei r
right mind would forsake the vast
network of repeaters that exists
in this count ry. and attempt to
work othe r stat ions d irect ly .
One reason is that . under weak
signal conditions. sideband has
a co nsiderable signal-te-noise
ratio advantage over FM. With
enhanced conditions, the folks
on FM may be commenting that
Ihe signa l from the re peate r
seems just a bit stronger today,
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"it's easy
to get in on
the fun of

mobile VHF SSB. "

For More Info

Thi s month's co lumn should
provide you with some ideas on
how to make your own horizontal
ly-polarized mobile antenna tor
the VHFfUHF bands. Given the
relat ively small dimensions in
volved and low cost 01 materiels,
the re's l illie reason not to try
building one 01 these beauties
yourself. For more information on
these types of antennas, refer to
some 01 the older editions 01 the
ARRL Antenna Book or VHF
Manual , or the RSGB VHF/UHF
Manual. Good luck, and see you
on SSB! IJI

Having a hard lime visualizing
the antenna despite the schemal
ic? See Photo 0 to help you. Gain
over a halo is 2 to 3 dB, roughly
equivalent to stacking two halos.
Note the construction details in
Figure 4.

The Big Wheel

This antenna is certainly an at
tention-getter. W1 FVY and W1LJD
developed the big whee l years
ago. Its name aptly describes it
it consists 013 one-wavelength el
ements bent in the manner noted
in Figure 4 and connected in par
allel. The resun. effect ively, is that
the center port ion 01each element
is a In-wavelength radiator with a
v.-wavelength leeder. The three
elements together are thus three
ie-weverenqtn radiators in phase.

Lambd a Loop

The lambda ceo is similar to
the halo in that both are dipoles
formed Into loops. The lambda
loop, however, is one-wavelength
in circumference, which gives it
some gain over a nae.see Figure
3 lor the lOOp schemat ic. Feed
point impedance is reportedly
about 500 (RSGB VHFfUHF Man
ual). making coaxialfeed via a 1:1
balun convenient.

match each antenna to the main
teeeune (assumed to be 500).
This leis you leed each antenna
via a quarter-wavelength of 750
coax. The two lengths 01750 line
are joined with a " Too to the SOO
main transmission line.

,,,.

---1 '" 0· '..', ,..

T.:",
.;."---1 "•. ,"",.

_ _ ",M"OM.... ...,.
.-

,.,
Figure 4, The big wheel antenna
(a) , with detail of one of the
elements (b) and the matching
stub (c). Dimensions shown are
for the 2m band, but they can be
scaled for opera tion on other
frequencies.
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should provide a starting place for
those who wish 10 duplicate this
antenna .

Two stacked halos increase
ga in and lower the angle o f
rad iat ion . A typi ca l spaci ng
d istance is lf2-wavelength. To
act neve a pr oper ma tch , first

Figure 3. The lambda loop an
tenna (a). with 1:1 coaxial balun
details (b).

Your Bulletin Board

I am looking lor a receiver for
the 225-400 MH z AM Military
aeronautical band. I know that
lhere are several continuous cov
erage scan ners available , but
they are $3SO up-do you have
something cheaper?

Ooug Graham
4929 Elm

Arcad ia TX nS17

GTS Manual Mini Modem Model
MM-l01 (manufactured by Elec
and Eltec Co. , Hong Kong) ,
Heathkit Oscilloscope ceuoreror
ModeIIG-4S05, Leader RF signal
generator Model LSG-l1, Garrard
Turntable Model Lab 95B, John
son Messenger CB Model 323,
Apple lie Pro System Duo-Disk
lmagewriter PrinterlMonitor II ,
and ICOM lG-735 transceiver.

Mike Adama
Haney Yo-Tech center

3016 Hwy77
Panama City FL 32405

I need service info lor the follow
ing items and will purchase or pay
for the copying costs: Un icorn
EIec1ronics power supply Model
PS-11 R, Tandy 64K Color Com
puter II, Model 26-3127, EMPI

Bill Parl<er W4YKW
3154 Raven wood Or.

Fall s Church VA 22044

Wanted : External Frequency
Disp lay YC·78 for the Yaesu
FT78 .

We are happy to provide Ham
Help listings free, on a space
available basis. To make our job
easier and to insure your listing is
correct. please type or print your
request clearly on a full (8 l10 x 11)
sheet of paper. Double-space and
use upper and lower case letters
where appropriate. Also. wri te
numbers carefully-a J. for exam
ple. can be read as an loran i or a
7 as a 1. Thanks for your coopers 
tion.

Cha,~ batteri•• on
stored machinery
L1ghl your tent
Run lans
Run remote trs ns
miner,
light stgns
Pump water 'Of" your
anirmlls
Power for your motor
hom.
Run your radio . ithout
bl tt e rl• •
L.lght your home
V.rd lights
eh.rlle " aahllght bat......
Light your eflbl"
Run electric fenees
Chlirge your boat
bettery
Run appliance, In your
home
Charge hand held
redlo batterl.s

• FlIIh shanty tlghls
• Charge your c..m

cord... battery peek

5iiY~~Ji;:~,¥
811!rSJmms

ALSO, OUTSTANDING PRICES ON IBM XT
COMPATIBLE SYSTEMSI

LET THE SUN DO
THE WORK •

•

~
•
•
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•
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./Electricity •
•

____ from the
•

"'"'"'X Sun with
•
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" Mem orials, museums, and other
momentos of those supreme

sacrifices dot the entire country. "

commerce and the press . The
everyday spoken language is
tuxembourcecrs . also called
Letzburgesch, a mix of German,
French, and Dutch . Nearly every
one also speaks French and Ger
man , and many residents speak
En g l ish . In pr imary schools,
instruction is in German; French is
added in secondary schools . At
the age of 12 , students select
between two " sections" of study:
technical education or classical ; if
they select classical , their studies
include Latin and EngliSh,

There are 369 hams licensed in
Luxembourg, one lor every 995
residents, close to half as many
per capita as in the United States.
licensed steucns include four
schools. three relay stat ions, two
scout groups, and one each for
packet radio, the Police Associa
tion International, the Bavarian
OX Club , and the Shack (sic)
du Reseau luxembourgeois
Mensdorf.

Highlights for visitors include
exploring the rampa rts wh Ich
enc irc le the anc ient town of
Vianden; watching. perhaps play
ing, open air chess in Aemich ;
touring the famous rose gardens
in Walferdange ; sampling the
co untry ' S 23 ma jor museums;
allending the strawberry and ap
pte tesuvats in Stemsel; observing
the international canoe competi
tions in Kautenback : viSiting the
shooting grounds in Hesperange
and Schifllange ; or attending the
windsurfing school in rnsenbcm
Lutzhausen.

Then there's sight-seeing the
remains of a Aoman camp in
Aalburg ; cross-country Skiin g
around Perle; touring The Caves
Cooperat ives , which store three
mill ion liters of wine, in wormer
dange; or trying the " very mineral
ized wa ters " in Mondott-ras
Bains , which , loca l cuoncuv
claims, are good " for the treat 
ment of complaints of the liver,
gall bladder. stomach. and intes
tines. as welt as rheumatism in all
its forms."

Despite such variety . or maybe
because of it , there are more
luxembourgers , according to
The People's Almanac, living in
Chicago than in luxembourg
City III

73 .

Heinerscheid; in Medernach, a
monument to the N inth U .S .
Armored Division; and enctner
museum in a stone chateau built
in the twelfth century, in the resort
town of Ctervaux .

But after the tragic experiences
of World War II, toxemecurcers
decided on a new policy: they
renounced neutrality by joining
NATO. Still , the nation takes
seriously and works hard to lollow
its motto: Mir woelle ble;we wat
mir sin, "We wanl to remain what
we are."

w.".•"."'
J', "'_ 1,_"""·_h"-_." .

Present Day

What they are, according to the
New Book of World Rankings, is
very near to the top of all neucns in
the world in several key factors.
Their literacy rate is the th ird
highest. On a per capita basis,
they spend more on education
than any but four other coun tries,
rank third in the world in number
of passenger cars, and tenth in
number of teleph ones . The ir
homes are the seventh most spa
cious in the world. On a per-resi
dent basis, Luxembourgers lead
the world in production of beer
and of steel.

One steel company, ARBED
(Ac ter fes Reunies de Burback
Eich -Dudelange), employs one
out of every seven workers in the
country. ARBED also provides
one-hUh of th e nation ' s gross
national product and one-half of
its exports.

luxembourg is a land for lin
gu ist s . French is the offi cial
language, widely used in adminis
trat ion . German is the literary
language, u sed lhe most for

for many years . In 57 B.C., Julius
Caesar led his leg ions through the
country. In the fiheenth century,
Spa in took over the land. In 1717,
Austria ruled, and in 1795 France
annexed it. Finally, in 1815, the
Congress of Vienna granted au
tonomy to the country. Aher that,
for more than a hundred years,
luxembourg declared a policy of
neutrality.

But Germany ignored that posi
tion, and overran the tiny land dur
ing both World War I and World
War II. In lNWlI, some 60,000 lux
embourg homes were destroyed
in what we call " The Battle of the
Bulge, " and what Europeans call
" The Ardennes Offense." 19,000
Americans were killed and 62,000
inJured whi le fighting the Nazi in
vasion. luxembourgers remem
be< .

Memorials, museums, and oth
er momenlos of those supreme
sacrifices dot the ent ire country.
One 01 the major roads leading
out of the capital is named Boule
vard General Patton, in honor of
the American commander who
led the US Third Army. The road
leads to the military cemetery of
Hamm, some three miles out of
luxembourg, where 5,100 Ameri
can Soldiers are buried .

One of the graves is that of Gen
eral George S. Patlan, J r.. who
died in 1945 in an auto wreck in
Germany. The burial site was se
lected by his widow, who said , " I
know George would want to lie
beside the men of his Army who
have fallen."

Other luxembourg memorials
to Americans who fought there
inc lude the Patton Museum in
Ettefbruck : a monument in honor
of the 6th US Armored Div ision in

QTH is Luxembourg

TH-DX

A couple was dr iving across
Europe. He asked , " What country
are we coming 10?"

She answered, " I don't know,
I'll check the map."

He replied, "Don', bother, we
Just left it. "

Thai chestnut, repealed often
by visitors to luxembourg (LX). is
a gag that fil s .

Al tts widest spot. Luxembourg
is only 35 miles across , and from
north to south , it is just 51 mites
long. The speed limit on Ihe coun
t ry's motorway is 75 miles per
hour.

Lult:embourg . covering 996
square mues , is sma ller Ihan
Rhode Island. Yet 23 other inde
pendent countries are small er
still.

Luxembourg 's populal ion is
about one-third of Rhode Island's
populat ion 01367,000 inhabitants,
or roughly tne same as Pcrtlaod,
Oregon or Balon F1ouge, l ouisi
ana. Close to one-fourth 01 the
people live in the city of luxem
bourg , whICh has a population 01
100,000 , nearly the same as
Durham, North Carolina or Reno,
Nevada.

The complete, official name 01
the country may be the most regal
in the world' The Grand Duchy of
luxembourg. Such dignity is ap
propriate .

Fairytale castles seem to be ev
erywhere. Seventeen are listed in
the nation 's ctncia! tourist ecok
let. All 01 the ancient structures
are open to lhe cuonc . The Grand
Ducal Palace , built in 1580 in the
city 01 Luxembourg. is espec ially
notable.

For centuries, that ci ty was one
of the stro ngest fortresses in the
world . But between 1867 and
1883, many parts of its ancient
defenses were dismantled . Still
preserved , however, is the Case
mates, a 14-mi le network of un
derground passages dug through
solid rock , which tourists can wan
der through dally from March to
October.

Where Small is Great

Leon Fletcher N6HYK
274 Webster Drive
Ben Lomond CA 95005

Who Will Rule?

Despite Luxembourg 's elabo
rate preparations to defend Itself,
various European powers ruled it
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Ham Doings Around the World

FCC exams. Bring a copy of cur
rent license for upgrades. Talk-in
on 146.24/.64 W4AP/RPT. Other
local repeater s on 147 .78/ .18 ,
449.50/44 4.50, and 146.32/.92
with autopatcn. Contac t Mont
gomery Hamfest, PO Box 3141,
Montgomery AL 36109. Or call AI
W4CNO at 205-272-9130. For
table reservat ions: Jiggs K4JZA at
205-365-C38O or Fred KBA.JX at
205-263-9557. For dealer infor
mation: Randy N4LZKat 205-832
4598.

GREENSBORO NC
NOV 26-27

The Mark 4 Radio Club is spon
soring its Hamfest from 9 AM to 5
PM and 9 AM to 3 PM, respective
ly, at the National Guard Armory.
Some fealures are exams, Christ
mas crall exhibitors, paved tail
gate and flea market area . Ad
vance tickets, $4; at door, $3 .
Inside tables are $12 each. $2 un
limited flea market space . Talk-in
on 145.250 (-0 .600) if back on
air, 147. 030 ( + 0.600) backup .
146.520 simplex local. For infor
mation and registration, contact
Fred Redmon N 4GGD, 3109
Goodall Dr. , Greensboro NC
274D7; 919-852-9244 between 9
PM and 11 PM only. For tickets,
contact Henry Hughes KA4LPA,
2811 Gwaltney Rd., Greensboro
NC 27407; 919-292~. For ex
ams, contact T.E.A.R.C., Jim
Williamson N0 4T, 3504 Stone
hurst Place, High Point NC27260;
9 19-869-6637.

RALEIGH NC
NOV 19-25

The Raleigh Amateur Rad io
Society club stalion W40W, as
W2000W, will conduct a Constitu
tion Special Event from OOO1Z on
the 19th to 2359Z on the 25th on
all the HF bands. On Friday the
19th, they will operate from the
State Capitol. Stations checking
in will receive a commemorative
card embossed with the state seal
and descript ive literatu re. Your
card will be given to the North Car
olina Bicentennial Commission to
arch ive and display at the Tercen
tenary Celebration in 2088. $end
#10 SASE to RARS, PO Box
17124, Raleigh NC 27619.

MASSILLON OH
NOV 20

The Massillon ARC will sponsor
Auctionfest '88 at the Massillon K
of C Hall on Cherry Road from 8
AM until 5 PM. Sellers set-up is at
7 AM. Admission is $3.50 in ad
vance , and $4 at the door. Many
tables are available at $7 per
eig ht-foot space. Free parking .
Auction begins at 11 AM. Talk-in
on W8NP 147.781.18. For infor
mation and registration, contact
Massillon ARC, PO Box 73, Mas
sillon OH 44648. SASEplease!

NORTH HAVEN CT
NOV13

The South Central Connecticut
ARA is sponsoring its Hamfest
and Computer Flea Market in the
North Haven Park and Recreation
Center on Linsley SI. from 9 AM to
3 PM. Admission, $2. Tables, $12
in advance,$15at door. Talk-in on
146.01/.61. VE exams. commer
c ial exh ib its , refreshments .
Wheelchair accessible. For infor
mat ion, contact Brad Oesfreicher
WA H AS at 203-265-0478 from 7
to 10 PM. Or write SCARA Flea
Market, PO BOK 81, North Haven
CT06473.

MELROSEMA
NOV18

The Quannapowilt Radio Asso
ciation of the Boston Northern
Suburbs is celebrating its 40Ih An
niversary at 7 PM on the above
date. Informal dinner, speakers,
door prize, and raffle. The meet
ing will be in the Wakefield-Lynn
field United Methodist Church in
Wakefield . Talk-in on 147.075.
The entire radio amateur commu
nity, spouses, and guests are wel
come . Contact Jim Chetwynd
WfUZK, 124 Forest St., Melrose
MA02176.

MONTGOMERY AL
NOV19

The Montgomery ARC will host
the 11th Annual Central Alabama
Hamfest at the Garrett Col iseum.
Free admission, Iree parking , and
overnight RV parki ng wit h $51
night hook-up. Flea market and
dealer set-up at6 AM. Tables, $7
each. Doors open from 8 AM to 3
PM. Novice through Extra Class

SUMTERSC
NOV19

The Sumter Amateur Radio As
sociation will sponsor a tate fall
Hamfest at the SC National Guard
Armory on North Pike Road in
Sumter. Activities include VE test
ing (bring phOtocopy of license),
ATV seminar, indoor flea market.
Handicap access. Advance tick
ets, $3. At door, $4. Talk-in on
147.015. contact SARA, PO BOK
193, Sumter SC 29151-0193. Or
call George Mudd KK4QZ at 803
773-5053.

GRANITE CITY IL
NOV 19-20

Starting at 1800Z on the 19th,
the Egyptian Radio Club W9AlU
will go in search of the great Piasa
bird . Work W9AIUor Egyptian Ra
dio Club member for certificate.
Suggested frequencies: CW-up
50 kHz from bottom of bands;
phOne-lower portion of the gen
eral 80-15 meter ba nds; and
Novice-28.428 MHz. For certi fi
cate, send large SASE to W9AIU,
PO Box 562, Gra nite City IL
62040.

MILWAUKEE WI
NOV1 2

The Milwaukee Repeater Club
is sponso ring the 4th annual
" 6.91 Friendly Fest" from 8 AM
to 1 PM at Serb Hall. Sell ers
admitted at 7 AM. Easy access,
sweetest bargains, exams. Tick
ets, $3, four-foot tables, $4. Talk
in on 146.91 and 146.52. To save
$1 per ticket or table, send SASE
with payment before November 5
to The Milwaukee Repeafer Club,
PO Box 2123, Milwaukee WI
53201. For information, call 414
444- 4589 tes-nr. answering
machine).

VICTORIA AUSTRALIA
NOV12

The Australian Ladies' Amateur
Radio Association is holding a 24
hOur contest on the above date
from 0001 UTC to 2359 UTC. YLs
work everyone, OMs work YLs on
ly. 3.5, 7, 14, 21, and 28 MHz
bands only (write for more specific
information). Phone and CWoCer
trncetes awarded in nine cate
gories, plus the Mrs. Florence
McKenzie CW Trophy award. For
details, contact Mrs. Marlene Per
ry VK3JAW, 218 Ninth sc. Mil
dura. 3500, Victoria AUSTRALIA.

AURORA IL
NOV10

The City of Lights mini-certi fi
cate commemorates the 5th an
niversary of a Chapter of the Ten
Ten Int. Net, Inc. You may obtain
the full-size cert ificate for $1 plus
two stamps . Send your s-veer
number to our new C.M. EartHen
fy WB9NYC, 1960 No. Marywood
Ave., Aurora IL 60505.

market tables, $5 each . Talk-in on
146.055-146.655. Concord Ham
fest, 2015 Applegate Drive, Con
cord NC 28025.

HoaUIAMWA
NOV 12-13

The Grays Harbor ARC will op
erate from the Tall Ship Shipyard
at the Grays Harbor Histor ical
Seaport from 1600Z the t am to
2400Z the 13th, to commemorate
the launching of the Lady Wash-
ington. Look for W7ZA on the low-

CONCORD NC er 25 kHz of the general phOne
NOV 6 bands on 15-80 meters , on

The Cabarrus Amateur Rad io 28.310 MHz, in the Novice portion
Society will hold its 10th annual of the 10 meter band , and the first
Hamlest at the New Nat ional 25 kHz of the general CW bands.
Guard Armory from 9 AM to 6 PM. For a special OSL card and fact
Dealer set-up at6 AM. FCC exam- sheet, please send an SASE (#10
inations by pre-registration only. p re ferred) and a SL to ARS
Prizes, forums, auction. Tickets , KA 7AIR, Joe Ledesma, 516 6th
$3 in advance, $4 at door. Flea St., Hoquiam WA 98550.
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HOQUIAMWA
NOV 5-6

The Grays Harbor ARC will op
erate from the City of Aberdeen
Museum of History from 1600Z on
the 5th to 2400Z on the 6th , to
commemorate the 100th birthday
of the city . Look for W7ZA on the
lower 25 kHz ct the general phone
band s, on 15-80 meters , on
28.310 MHz, on the Novice por
tion of the 10 meter band , and on
the first 25 kHz of the general CW
bands. For a spec ial aSL card,
please send SASE and aSL to
ARS KA7AIR, Joe Ledesma, 516
6th sr, Hoquiam WA 98550.

GROVERS MILL NJ
OCT 30-31

The GE Astra Space Division
ARC will operate WB2JQA from
1400Z the 30th to 0200Z the at st
from the first Martian land ing to
commemorate the 50th anniver
sary 01 Orsan Wells' Mercury The
atre " War of the Worlds" broad
cast . Suggested frequencies:
CW- 3.535, 7.035, 7.135,14.035,
21 .135, 28.135 MHz and phone
3 .950 , 7 .235 , 14.285 , 21.355,
28.400 MHz, as operato rs and
conditions allow. For aSL and
certificate, send aSL and legal
size (or 9 x 12 for unfolded cert ifi
cate) envelope 10 Alex Montare
KA2VLP, Astro Radio Club, MS
410-18, GE Astra Space Division,
PO Box BOO, Princeton NJ 08543
0880; 609-426-3564.

MElROSE MA
NOV 1-20

The Quannapowin Radio Asso
ciation of the Boston Northern
Suburbs announces its 40th An
nive rsary aso Party on the above
dates from 0000 UTC to 2400
UTC. Work at least one ORA
member on any amateur band ,
and in any mode permitted by the
part icipant 'S license. ORA mem
bers will identify themselves by
sending " ORA." To claim the
ORA 40th Anniversary Certi ficate,
send your aSL and business-size
SASE to Jim Chetwynd WfUZK,
124 Fore st St. , Melrose MA
02176. Claims must be received
by February 28,1989.
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AUTOPATCH
WITH REPEATER CONTROLLER
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CES 510SA·1I FEATURES:

Make The "E'fJ!f[Connection

DES Communications
Electronics
Specialties, Inc.

931 S. Semol an BIvdJSulte 218
Winter Pari<., FL 32192

2 METERS-220·440

The first choice In
Transm itters - Receivers

Repealers
Repealer C o ntrone rs

Power Am p lif ier s
VOIce Ma d Systems

Micr o Control Specialties
23 Elm P.rl<. Growel_ . MA 0 1834

(5081 3 7 2-3442
TEUX: ' 4 9 3 2 2 56 IIENO£COM
FAX"sot3737304

CIRCLE 295 Ofrl READER SERVICE CARD

EnJoy high pertormance opera
"on Wi th remote p ogrammabll
Ity sequential lone pag,ng
autopa rcf re verse au topatch.
200-numbe r au tocnar. remote
squelch setting, status Input s ,
comr or outputs and fi eld

program ma ble Morse messages

Call or write for the full
performance story and
the super value price!

RF oe normaoce really counts
In tough repea ler environ
ments 5 -' the KRP-5000
receiver gives you 7 helical
resonato rs. 12-pole5 0 1 IF
l!llE'flf'lg. and a p recr se
Scnmru t rigger squelch with
au tomat-e tn resn o tc switch
mg The transmitter gives
you clean TMOS FET power

Word I, .preadlng teet
" Nothing match•• tha KRp·5QOO ":-:c:--.,---:c--.,....,...:-:i
for total ~rform.nc. and value. Hot GE, not .,en Motorola."

PARAGON
• Full Featured Synltleslzed

HF I ransce••er
• General Cowelage Receiver
• l00w OUtput
• sse. CW, FSK. ooncnar FM
· 62 Programmable Memories
• Made In USA

• Hi gh VSW A and
Overdrhe Prctecucn

• 5 Year Wa rranty . 6 Months on AF
Transistors

• All Units Itave GaA.sFET Recelva
Pre.amps

VHF/UHF
AMPS

o
ICOM

IC·32AT
• New Dual Band HT
• RX·138·174 MHz

« 0-450 MHz
• TX·140-15O MHz

440-450 MHI
· 5 Watts Output on Both Bands
• F"ull Duplex & 40 MemOries

IC·228A
· 25 Walt. 2 Meter FM Mobile
• RCV 138·174 MHz
• TX 140·150 MhZ
• 20 MemOfles

FT·141GX
• 100 Wall s o f Economical

Perfo rmance
• Dual VFO·s. 20 Memorie5
• Ret elves Irom l 00 kHz·30MHz
• Buill·in CW Filter + More

FT·212 RH
• 2 Me ter Mobile
• Op tional. In ternal Digi tal

Voice aeccroer
• AX 13&114 MHz
• TX 144·148 MHz
• 45 Walts Output
• FT·71 2 RH Avai lable l or 70cm

~VAESU

the
HAMSTATION

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 STA".PED
ENVELOPE (SASE) FOR NEW AND USED

EQUIPMENT SHEETS

WARRANTY SEAVIC E CENTER FOR;
ICOM . YAE$U. TEN -TEC

" OR SERVICE IN FORMATION CAL L
1112) 422.0252

MON DAY . FRIDA Y
' :00 AM · 12'00 NOON

MFJ·1278
• Mull ,-Mod.. Oat . Co nl rOll",
• PacMI. RTTY, ASC II, CW WEFAX

SSTV, Contest M" mory Ke y" ,

• ••••

MFJ
-

. ~
AUNCO

ALO·24T
• 0...0 8M><I _ ..

' 00. , . , 9'1'> " ..0..50 .. ..'
• 21 P' OQ'amm ,. MemO'-
• ~ Well ' Outpu t M (lotn (lond >
• ~O..'.O ·..,In f.',. F••,u'••

. , ....
<AM

• Packel . WEFAX . ASCII , AM TOR.
RTTY, '":'.'II

• Simu lt~ neou s Oper~tion On HF
and VHF

TEAMS;
Prius Do Hollndull. Sllippint.
Priu 1M AVlilalliN!y Su" to

Cbn" W1t1loul: Holict
MOIl O,llers Sllippell Till S_ Day

COO 'S W.kOl1ll-."" , r::...--::'::"1
~, $:;dl

For Orders and Price Checks Call 800·523-7731 Indiana and Inlormation
Call 1·812·422·0231



•

CliIlCLf: 2. ON READER SERVlC£ CARD

RLL ELECTROniCS CORR
.QUALITY CALL OR WRITE FOR A 1rDISCOUNT

P,UITS PRICES

FREE 52 PAGE CATALOG
WE HAVE OVER 4000 PARTS AVAILABLE!!

FULL WAVE 10 AMP
OPTO SENSORS

BRIDGE RECTIFIERS SOLID ST AT E
TAW, OPB815

10 AMP

m
RELAY S

u..~ if200 P.I.V. \ .~
cpeo emitte,.

".. SQUARE and ""$0' uno!.

CATI fW8·1020 CAT' OSU-3

$U IO Ndl ' to 1or $9.00 ELECTRO"" S21 81 2 'Of $1.00

25 AMP ~ """""'" Clllr.. '

RATING • Raled 5.5 to 10 Vdc

1
C11800W

will operate on )-32 Vdc) U shaped unrt
1 1/8' SQUARE LOAD: with flange
m91al epoxy lilled case 10Amp @240Vae moun t.
200 P.I.V. $2.50 each 2 11. · X 1 3/. ' X1/8' CATI QSU,2CAli FW B -251 CATI SSRLV,10 8 15e laeh400 P.I.V, $3 .00 each $9.SO Ndl

PHOTO RESISTORCAli FWB,2S4 10 tor $$.SO Ndl
600 P.I.V . 3.50 each QUAKfITT DlSCCX!IfT' ASSEM BLY

ITT PUSH B UTTO N
25 lor $1.00 Ndl C.nter-Iap~
50 tor $6,110 each

cnotc resistor mifm UDPL--. 3/4' X t!2' 100 tor SS.OO Ndl
11'1)'~ key cap, mounted In

S.P.S.T. N,O, Push to dosI. XENON plas toc: case
FV.TEO:

~
FLASH TU BES (can be easily

G.1amp removed) . 700
switching. ohms light, 36K darir..
0.25 amp 114' diameter.
carry CUlTtlnt. PC. mount

3,14"101111 X tl8 ' dialTHlter CAli PR... $1,00 81chCATI ps-a sse each
10 eesece- 100tor SSOOO CATlFLT.1 2 tor $I .00 10 lor $8,SO

STORES, "'AlL ORDERS TO: TOLL FREE
La. AJtGEUS ALL ELECTRONICS 80Q,826 " 5 432"lS s. YliiRIIOIfT AVE.

P.O. BOX 567L~ A>tOEUS, eA _ IIiFO , 1' 1 . ). 04·O$U
(H ' l u o. u n VAN NUYS. CA FAX : (1111111 .2151

91408 ......u.. 0fI0EJI ",...
1UU, 1WI.I'"''.''' OU...,.."E. u.T£O

VAN NUYS ...... aECl'llOOIle. u,,,.•0110....","" CiC1211 SEPULVEDA BLVD. ""'--VAN owvs. eA .1(1< FOREIGNCUlfOMER, ------ "(.1·I·n·1Ut lEND $1.00 PO....OE FOR ---".lE e. ...LOO"
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~ 11100) 233- 2.u12

THE l-K SIIAl\. I'C.
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'CONTACT YOUR NEAREST DEALERi'

'Add $2 shipping
and handling

Fl10/100 FL6/100

ClRCU 1'4~ MADER Sl:RYJCt: CARD

Clfl'Cl.f. 53~ REAO£R $.ERVIC( CAAO

All above to motcn
SOohmtronsmitters
and antennas

Low pass IV.I. filters from
Barker & Williamson

"~-I lef I- c.~ ~ - ~llCi- - , ,," I IC' - -A. ' Of lS» "'" " ""' " ""' m~ ' ''' ·30...... ..'
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ALl~ PRODUCTS MADe N USA.

~ BARKER a WlLLIAllSON
~ Quolltv COl"I"lrTt.JniCoIiOn Products Since 1Q32

At '(C'Nr Distfibutcn write ex Call
10 cc-cr Streel. Bti$tol PA lQ((J7
(215) 788-5531
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SMILE! YOU'RE ON TV

® Only
$299

Designed and
built in the USA
Value + Quali ty
from over 25years
in ATV...W60RG

With our all in one box TC70-1 7Qcm ATV Trans
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the corn
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add70Cm antenna,coax. 13.8 Vdc
and TV set and you are on the air... it's that easy!

TC70-t has>1 watt p.e.p. with one xtal on 439.25, 434.0
or 426.25 MHz, runs on 12-14 Vdc@ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2S. Transmitters sold
only to licensed amateurs, for legal purposes,verified in the
latest Callbaok or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
am S , and antennas for the 70, 33. & 23cm bands.
(618) 447-4565 m-t Slm-5 :30pm pst. Visa, MC. COD

P.C. ELECTRONICS
2522 Paxson Ln Arcad ia CA 91006
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MANY MODES OF ATV

'- -

Balloon flights. These pictures are
in color, of course. Bill and his
brother use CoCoMax (another
fine program by Colorware, 78-03
Jamaica Ave., Woodhaven, New
York 11421 ) and a video camera
digitizer to take pictures off VCR
tapes, photos, etc., and store
them in the EPROM. You can add
graphic titles as well. The com
pleted circuit boards are $89.
For a catalog of drawings, call or
write Efktronics, 12536 T.R. 77,
Findlay, Ohio 45840; (4 19) 422·
8206. Packet via N8ET BSS.

I know a lot of ATVers have simi
lar programs that are great for the
Fast SCan TV mode. How about
writing and telling us about them?
Tell us (in detail) how they work,
what co mputer they work on, and
where to get them. I'll publish
these in future columns. Have you
ever seen the screen capabilit ies
on an Amiga computer? Check
wit h Jeff KA9TGX in l afayette,
Indiana on this-Wow!

Slow SCan and Facsimile
TV Comm unications

There's a resurgence of good
old B & W SSTV activity on 14.230
MHz. It seems when most of the
color gang abandoned th eir

ELKTRONICS
12 536 T.R. 77 - Findlay. OH 45840

(4 19) 422·8 206

ELKTRONICS
12536 T.A.77

..:;.. r, ndl~ g_ OH 15810
~ ..... . u-.....

VDG· I with pre-programmed calls:

S89
Callor write for catalog of ilvililable 9rilphics

-Custom Graphics with your Call Sign
·4 Screens (2 Hl-res/Z color bar)
-1 2 VDC Operation
-Inste nt Video 10
' Video Relay for switching in Live

Camera Video
-Bunt -jn Automatic Sequencer-Timer

(steps through all four screens)

.Il JJ~J!l1~ ~n i WBBH~1-

U~ ~'1 k Jilj
VIDEO 1.0. BOARD

great if it were changed to a disk
save format. Banner is ava ilable
from Spec-Com Software, PO
Box H, Lowden, Iowa for $23.

Also from spec-corn Software,
for the CoCo, is a special " ATV
Disk Package," 1'102. This disk is
full of dozen s of useful ATV graph
ic programs and utilit ies, includ
ing colorbars. marquees, 3D mes
sage generator, and a large CO
Eyeball program, the AS Symbol
IDer, and many others, for $32.
Include an SASE lor the latest
IBM, CoCo, C64 Computer Soft
ware Catalog.

For $18, Griffin Enterprises, PO
Box 6104 , Sumter, South Carolina
29150; offers a neat VCR Tiller
p rogra m for th e Rad io Shack
TRS-80 Color Computer. Answer
a lew questions, and a lull screen,
excellently designed, large Holly.
wood clapboard appears with all
your information in it! This is great
for inserting information about OX
openi ngs or speci al events on
your VCR tapes. A large, white
leiter, blaCk-background 5-4-3-2
Countdown is also available.

The ATV Bulletin Board is a lull
color, multi-size, large leller tour
way moving, active screen mes
sage generator, just like the one
you see on your local cable TV
channel. Ted is programmed eas
i ly from BASIC , then
loaded into the ma
chi ne language rou
tine. Put the club's tat

est messages in the
large body text (10 full
screens), causrans of
members or eumc-
neec users in either of
the smaller top or bot-
tom d isplay screens.
All screens move inde-
pendently of each oth·
er. Sample BASIC pro
gram is included with
each order . Price is
$42, from Spec-Com
Software.

Bill Brown WBBElK
01 the Findlay, Ohio,
ATV Group, just came
out with a video 10
board de sign whi ch
has up to four custom
des igned picture s
stored in an EPROM.
An ad and short art icle
appeared in the May
issue of The USATVS
Journal (page 27). Fig
ures 1 and 2 show
examples of the f in
ished screen graphic
product depicting the
re cent W9P RD and
W B8E l K Helium

Direct, 22292 N. Pepper Road,
Barrington, Illinois 60010.. For
the Apple a nd Commodore
versi ons , write the so ft ware
manufacturer: EPYX, 600 Galve
ston Drive, Redwood City, Cali
forn ia 94063.

I advise you also to check out
StoryBoard. I have heard that it is
one of the best IBM computer
packages for ATVgraphics . Marty
Fitzgerald WD0BCE of the Daven
port BRATS ATV Group has a ver
sion of it, and amazes us all with
the neat and dazzling StoryBoard
presentations. Write to him and
include an SASE for more inter
mat ion.

Then there's Banner lor the
Radio Shack Color Computer. In
this program, jumbo size letters
fi ll your TV screen as they go
scroll ing by (right to left). They
show any one of nine colors, black
and white, or in an au-color mode
in which each lener is a different
color . The Typewriter sc reen
mode lets you type in what you
want " live" -good for giving out
P-signal reports, etc . A colorful
Demo program shows capital and
lowerc ase leller s , stops and
starts, pau ses and varies ted
speed. There is an on-screen Help
section . Breaking into the Test of
the demo message shows how to
create your own messages. The
program is very good and general
ly easy to use. It 's only drawback
is that it uses a cassette to save
ted screen messages. It would be

Ham Television

Number 29 on rour FeedbKk e.rd

SEnD SIG RPRT
FOR SPECIAL

QSL CARD

Mike Stone WB«lCD
PO Box H
Lowden IA 52255

ATV

HOME OFTHE

TOWER
TREE

Great ATV Software

I have co mpiled a list of person
al computer programs thai seem
ideal as a video input feed to en
hance your amateur television
studio operations. I include the
postage and handling for all
prices listed .

EPYX Designer Series (Stock
number EP.1550·1) has a neat,
complete package program for
the Fast Scanner uued Home
Video Producer. It retails lor $35.
A 46-page. easy to read instruc
tion manual and 14 film clips are
included. The version I have is for
the IBM PC and clone, but EPYX
makes the same package for the
Apple lie, lie, or 1195 and Com
modore 64/128 computers. You
can pull up all kinds of large letter
and picture graphics from menu
win dows, and create movie ef·
tecte. such as fades, wipes, cor
ner inserts, time delays , etc ., on
the film clips.

The Home Video Producer
leeds coioe composi te video into a
VCR for taping, which gives the
ATVer a way to injeclthe screens
he produces into the fast scan
transmitte r . There are special
birthday, wedding, vacation, and
sports ti tle sequences . It even
has a Hollywood director's clap
board! You can obtain the IBM
version directly from Computer

Figure 1. The fin ished screen graphic depicting the W9PRD Helium
filled Balloon Event. Bill Brown WB8ELK of the Findlay, Ohio, A TV
Group designed a 6809 microprocessor board to store the graphics.
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CiRClE 328 ON RUDER SERVICE CAIl1l

CIRCLE 3!57 ON READER SlRVIC( CAIl1l

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC·200 f ilm
using any plain paper copier

• Iron film on to copper clad board
• Peeloff film and etch

ecnvenrent 8'!.j x 1 t size
With Complete Instruct ions

SI\ TlSFACTlON GlMRANTEED
5 5heeU fcK $3.95 J05heeU only S5.95
MJd , I .25 pt:WMJt: NY Res. MJd saIft ....

The MEADOWLAKE Corp.
Dept . C. P.O. Box 49 7

Northport. New York 11768

R-7000 Widespon Panadaptor

Pana daptor especially de sig ne d
for the R-7000 receiver. Fo r use
with a standard scope . Variable
span width fro m 1 to 10 Mhz.
Uncover unknown elusive signals .
Complete with all cables. & 90 day
warranty . $349 .95 Shipped. Po .
res . add6% .

GTI Electronics
RD 1 BO X 272

lehighton. Pa . 18235
717-386-4032

MAKE CiRC(JfT BOARDS
THE NEW, EASY WAY

QRZ CONTEST!N
VHF Contest Software

for PC Compatibles
$39.95 postage paid

- Covers all VHF and UHF co-vests
- Includes the 70 MHz European band
- Men u driven and user friendly
- Color and options user configured
- G rids worked display on-line!
- Full dupe checking
- Complete log editor included
- Handles 4(XXl contacts with 5 1ZK
- Demo-version available $5.00
+ HF Version to be available soon!

ATFAS Computers a nd Electronics

~f~~: .'Y?,
P .O . 80)(4766

Maineville, O H 45039

0- (51 3) 683-2042

c\1t ~ ~ Acceptcd0 - ,

)f)urSPECIAL
FREE BONUS

VISA-MC
AMEX-DISC.

ALSO AVAILABL E AT HENRY RADIO
& ALL HAM RADIO OUTLETS!

, UU LIIIOIU ••null I'....I."'KI...~

WE'LL BUY YOUR EXTRA RIG
STATIONS-ESTATES ETC.

Call 913/381-5900
FAX 913/648-3020

SEND $2 FOR CATALOG AND WHOLESALE LIST

CIRCLE 158 01\1 IIEAOER SERVICE CARD

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

m'!f.~~'I1PH14 WEATHER STAR" ",," <~-~ A Power·Packed Micro IYf D I GI TA R '
/ ':;'~c' ~~" Weather Computer for Your Station ...
i $1t:..n~ . ~ Reads Wind Speed (MPH/KPH) . Hi Gus's · Wind Direction
\ ~'a':J ...~ : \ Tempera/ure (Present-H,·Low, . Wind Chili · Scans All!

. sl>'", ~. ,, ,"",,, -
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"There 's a resurgence
ofgood old B & W SSTV activity on

14.230 MHz."

ROBOT 400s lor the new Color
1200 models. all the inexpensive
black and white units qu ickly got
gobbled up lor $1 00 or less.

There is a tremendous supplyol
discarded ROBOT 400 ci rc uit
boards around the country. Enter
prising SSTV wizards should buy
up these boards lor $25 each and
make stand-alone home-brew
units! What's in a power supply,
anyway? Tune into the Saturday
afternoon SSTV Net, still on the
14.230 MHz call ing frequency
with Don Miller W9N TP and
Brooks Kendall W1JKF.

I hear lhat AEA is working on a
stand-alone SSTV converter at a
very moderate price. If that great
company ge ts invo lved, Slow
Scan might just come alive again
and take over the low resolution
marketplace . The re 's the Fred
Sharps (W8ASF in Cleveland) and
the Tom Hibbens (K B9MC in
Desoto, Wisconsin) . who keep
adding switches and mods to their
4OOs, never lett ing them die. It's
all for the lun of it, and that's what
it's all about!

Facsimile interest still steadily
grows. It's a lot 01 fun to watch
incoming FAX pictures, or to send
FAX pictures over ATV! Want to
gel on FAX cheap? Get a TRs-BO

Color Computer, a disk or cas
sette, and the Martin Goodman
WEFAX program, and you're in
business! However, some of the
established FAX boys are con
cerned that these computerized .
low resolution 2-4 gray level pic.
tures might detract Irom and de
grade " rear" FAX visual commu
nications. Wh ile I sympathize with
them, I welcome the new spirit
and interest 01 tfose getting into
FAX with home computers, even
at tow resolution levels. Once they

are hooked, and someone sends
them a high resolution tecsnnne
photo in the mail, most will get
further in debt by purChasing
more sophisticated receiving
equipment. Then the rear lun be
gins!

By the way , Greg Mengell now
edits The Journal of the Environ
mental Satellite Amateur User 's
Group .

PacketATV

Packet radio has a place on
the ATV mode as well . Our ATV
Group sponsors a highly elevated,
high power Packet digipeater run
ning Kenterm Software on a Com
modore 64 computer. The video
from the Commodore is fed into
one 01 our twenty TV screens in
our remote transmitter Mode-A.
We get a kick out 01 "watching"
our own signals enter the syslem
as well as being able to " see"

what the digi is hearing! Forty
column print is good enough to
view all the text thirty to lorty miles
away on a P3-4 picture. Those
wishing to experiment with this
shOuld use white letters on a dark
background.

ATV Herps OSCAR

This idea helps tnose hams who
enjoy both ATV and HF DXing,

but who don't have a personal
computer. There are many sat
elli te t racking programs avail
able; AMSAT put out a number 01
excellent ones. Some have text
readouts onry and some have
video displays of world maps
showing where the bird is now
located . Get one that snows the
video display of the world map
these are best lor ATV. Host one
of your remote transmitter TV
screen windows to this lunction
with a dedicated computer and
keep the inputs up to date. You
wilt immediately see interest in
sate lli tes increase as the ATV
group begins to see this screen
and ask the usual questions. How
neal lor OSCAR trackers and
users to be able to go to an ATV
screen, see immediately where
the bird is, and then go work on it!
The same goes for OX groups on
MINIMUF and Grayline projec
tions . You got the ATV system up
and running-now find ways to
make it entertaining and useful for
everyone!

We should have the scores
from the August USATVS North
American FSTV Contest in our
next issue. You did enter and give
the gang some points, didn't you?

III

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEA TURING POR TABLE RADIO SIMULA TJON TUNIN G

VICTOR
5080

• M"'DE FOR
CONn NUOUS DUTY

• 41NTERFACES

STANDARD:

PAAAUEl. RS--232,

TTY. IEEE-e88

• 8I-DIRECTIONAl.

• eo CQl.UUN-l00 CPS

• FANFOLDOfI ROU
P"'PER

• RE·INKASLE RISElON

• HANOLES6PAAT
FORMS

• C(lMMERCIALLY SOLD

"'TS119500

NEW&FACTOAYSEALED $109.00
FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING
• 690 GREENLEAF AVE., ELK GROVE, IL 60007 •

PHONE: 312-439- 1234 FAX: 312-439-3799

INDUSTRIAL PRINTER SALE
IDEAL FOR INVOICING, BUSINESS FORMS, PACKET RADIO , TELETYPE,
OR ANY HEAVY PRINTING APPLICATION, WHY USE A GOOD LETIER
QUALITY DOT MATRIX OR DAISY WHEEL FOR PRINTING INVOICES AND
FORMS. MONITORING PACKET & RnY WHEN A HEAVY DUTY DOT
MATRIX PRINTER IS ALL THAT IS NECESSARY?

MK henk:.
c.o.."'Il _~ ~ .. S -..11..-"'_ _

~ ..........
~-B • PVC eo-.....,
, _5<>0< 1M'O-1OOO. A-----~_"'IlE_ , A -"'W _

s_W....,e-_"".--.. ....
- . OOOC....B ,~ .... _e..
_ .Boa W_
. ..._SNft Coo..

"-

Ehtct, lc.l
.....""'m -.. ,.. ,.... \.0 ... .,,,
, ......- _ __. ".-11:12 '
'm_ .., '0 ' ""'......

5<>0<,.'''''' T~.."Il
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, I I I I
• • • • •• .. • • • •

• • •• • - " " .- ., • •

\ l..AI.L I I I I
......_lrom •• '. !10m

136-174 "'HZ 21O·2SO MHZ 4.CO-470 MHZ

FOR DEALER CALL 819 579-9918LOCATION

•

/21
'~~Ci; m_.

MQuality through Tech nology~

,,

I

.... SMILEY AN TENNA CO~ INC. _I-A CRE ST'" IlEIG"TSROAD l. CAJON. CA 9202'
CtIlCLE 214 ONREAD£RSf:RVICE CARD

ALLOROERS SHIPPE08Y UPS
II AND TX RESIDENTS tNCLUDE APPlICABlE SAlES TAX

CIRCLE 308 OJ'I JlfAOER S[ RV1C£ CARD
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LOOKING WEST

" Save 220" NTRN

A few years ago, teleconferenc
ing together a few hundred re
peaters to talk over important ham
radio situations was a common
occurrence. Rich , and l ou Appel
K()IU Q spent many even ings
bringing amateurs throughout the
United States and Canada some
of the most interesting, informa
tive and entertaining sessions ev
er to hit th e hambands. When
Rich left, however, the net slowly
disappeared .

If all goes as planned, on Sun
day evening, October 2nd, the
first NTRN in several years will
have taken place. The "Save 220
And All 01 Our Hambands 'rere
conference Radio Net," will have
had a list of experts on the panel,
including co-host Joe Schroeder
W9JUVof Ham Radio Magazine ,
ARRl Counsel Christopher D. Im
lay N3AKO, noted weak-signal
communications expert Rojer ccx
WBDOGF , 220 MHz Spectrum
Management Association Presi
dent Kart Pagel N6BVU, Rusty
landis KAflHPK of the Indiana
based VHFfUHF Information Ex
change, plus a series of experts
representing EME and packet ra
dio interests . Back-up distribution
for this conference was slated to
be over the AMSAT OSCAR 13
satellite if it's within radio range.

Look for announcements here
of future NTRNs and participate!

. . .deWA6ITFIil

Colonize th e 220- 225 MHz Band

Finally. the last thing you can do
is to colonize all of the band from
220-225 MHz. Why do tnat. in the
face of the FCC's news release
urging us to vacate me 220-222
MHz portion? Because this light is
far Irom over!

The more use we make of All
the band, the harder it will be for
the FCC to justify taking it away
Irom us in court . If you have plans
for packet backbQning, weak sig
nal work, linking. or for remote
bases on 220-222 MHz, make
these plans a reality now. Encour
age your ham friends to do the
same.

The FCC, for all its lip service,
has shown no respect tor our
service, either in this maner, or in
the rewrites of Parts 97 and 15. By
using the band right up to the last
day, instead 01 turning tail and
runn ing, we will give them sorne
thing to think about for any possi
ble future actions which Ihey may
take against us. This fight they
have started will take years to fin.
ish. Time is on our side!

... de K9Xr

,'\
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Investigating the OEl

As many hams have been advo
cating for quite some time, we
need at least two investigations of
the Office 01 Engineering and
Technology: one by Congress,
and one by the Justice Depart
ment.

The best way to get the ball
rolling is to start an outside mvest i
gatiOn. The trouble is 10 find an
investigator with enough credibili
ty to ensure a follow-up . The
ARRl is not a good choice since
that kind of action might jeOpar
d ize their tax-exempt status.
Another organization within the
hobby, such as a major magazine,
would be much better suited
for this.

Rep. John D. Dingell (D-MI) ,
Room 2221 Rayburn HOB, Wash
ington, D.G. 205 15. Tel: (202)225
4071. Attn: John Orlando.

Rep. Edward J. Markey (D-MA),
Chairman of Telecommunications
and Finance Subcommittee,
Room 316 House Annex II ,
Wash ington , D.G. 20515. Tel.
(202) 226-2424. A ttn : Gerry
Salemme.

U.S. Senate: Sen. Ernest F.
Hollings (D-SC) . Chairman 0'
Commerce, Science and Trans
portation, Room SD-508, Wash
inglon, D.C. 205 10. Tel:(202)224
0427. Attn: Ralph B. Everett.

Sen. Danief K. Inouye (O-HI),
Chairman of Communica tions
Subcommittee, Room SH-227,
Washington , D.C. 20510. Tel.
(202) 224-9340.Attn: Tom Cohen.

What Joe Ham Can Do

Once the League has filed suit,
anyone can intervene on its be
halt. If you or your organizat ion
wishes to present facts you leel
are germane to -tne suit, start
work ing now to get them ready for
fil ing . If you give yourself or your
group time to do your homework,
you will be prepared to present
your arguments at the appropriate
time, and you will have done your
part to help in the war to keep
220-222 MHz all amateur. To the
courts, that is alt you can do! But
isn't that enough?

Wri te Your Cong ressmen and

l egistato rs

We can 't seem to do enough 10
hammer home the importance of
writing 10 your senators and repre
sentatives to mobilize thei r sup
port against the FCC. Even at this
late date, your letter to Congress
counts! Make sure to target it to
that stall person who has the FCC
as part of his or her assignment. If
you do not hear from your elected
representatives (and, shockingly,
a number of them do not answer
thei r mail !) write'em again and
again. II' s a great way to show we
indeed act in earnest. Remind
th em of the upcoming election
and the considerable voting block
the 400,000 + number of US hams
represent. Remember-we sup
port these people to represent
the interests of the people- you

What Not To Do and me!

Here are two things you should Urge your cong ressmen to sup-
know. First, the ARRl's Washing- port Concurrent Resolutions 127
ton attorney is very good. He is a (Senate) and 317 (House). These
young, aggressive, ccmrmm lca- resolu tions express the Sense of
lions law specialist. He knows Ihe the Congress on the issue of ema-
Washington DC courts better than teur radio frequency allocations.
you or me. Nobody practicing Remember that the FCC. in their
general law can match his exper- action on General Docket 87-14,
use. just slapped in the face the very

Second, the league Board of Congress which appropriates
Directors has decided to do what it their money for them. The FCC's
has to do to deal with this situation action flies in i re face of House
in the best possible manner. Resolution 317 and Senate reso-
Those of us who are in a position lution 127, issued in June and July
to know the facts, understand the 1988, which specifically state that
strategy involved. It has an excel- the FCC should leave amateur ra-
lent chance of working as long as dio frequencies alone . If your sen.
others don't interfere with the ators and representatives have
game plan . The quickest way to not become cc-spcnsers of these
destroy our counteroffens ive resolutions , write them, urging
against the FCC is to have the them to get on the stick and do it.
wrong folks file suit against them. The following four, key legisla-
lei the League do it, and at the tors need to hear from you:
proper time. U.S. House of Representatives:
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{Ed. Note: This month we present
a special article dealing with the
methods that will be used to re
verse the FCC o«18r that reallo
cates the lower 40% of the , J40
meter band to land mobile use. It
is authored by 220 Notes editor
AnReis K9XI---one of the nation 's
leading authOrlties on the Subject
of the 1 J40 meter reallocation
debacle . . .de WA6ITF]

How To Oppose Docket 87-14

The Department of the Office of
Eng ineering and Technology
(DET) 01 the FCC thinks it has de
cided the ultimate tate of the 220
222 MHz band (which it has not), it
is our turn to go onto the offensive
in this battle. There are actions we
can take to turn the outcome to
our advantage, but there are also
those best left to the proper
people.

The most important thing we
should not do is to file any lawsuits
on th is metter in any court. This is
the one time that not only do we
have 10 trust the ARRl, but thai
we can. There is a time and a
place for everything, and in Ihis
instance the place is w ith the
l eague's General Counsel, Chris
Im la y N 3AKD . Th e t i m e i s
whenever Counselor Imlay knows
that it is time to file.

Bill Pasternak WA61TF
28197RobinAve.
Saugus CA 91350



Number 31 on your FHdbKtl c.rd

BARTER 'N' BUY

- - - - -

- - - - --- - - - --- - I
I
I

I

I
I
I

I
I
I

I
-.J

COMPUTER CODE COURSE. Apple II
+/cle/GS. C·641128. 37 Modes ,
Graphics, 1-100 WPM, menus, pro
porlionat spacing. variable frequency,
more ($29.95). Wilh word processor
($39,95). Manual (S10). Check/MO.
LARESCO, POB lO18-ST, Calumet
City IL 60409. 1-312-891-3279.

BNB764

VHF TO MICROWAVE: GaAsFETS,
MMIC 'S, t rane ts tora ere . SASE ;
WA31AC , 7148 Montague SI- ,
Philadelphia. PA 19135. BNBn1

HAM PLA~UES Yoyr callsign custom
routed and finished in cedar, approx . 4
II 12. Pertect toe wall or desk. Money
back guarantee. $14.95 ea. plus $2.SO
postage. (In WI add 5%). Send chack
and a SL to: Country Carver, P.O. Boll
18727. Milwaukee, WI 53218. BNBm

CALL LETIERS Attractive MagnetiC
Call Lette r Strip 'or your car in lieu 01
expensive license plates, White on
black with letters approll . 1 inch high.
Send $9 + $1 shippil')Q and handling
with your call and address to BoOJotIn
son, P.O. Boll 14305. Columbus. OH
43214. BNBm

HAMLOG COMPUTER PROGRAM
Full features. 17 modules. Aulo-logS.
7-band WASlDXCC. Apple $19 ,95.
IBM, CP/M. KAYPRO, TANDY, CR8
$24.95. 73-KA1AWH. PB 2015. Pe.
body, MA 01960. BNBn5

WANTED: Stancor lQ--P Transmitter.
Robert Kurth MO. W5IRP, 403 Man
tooth. Lulkin TX 75901. BNB780

ganizat iOn, granted S01(C)(3) status by
the IRS, incorporated with the goal 01

using the theme of ham radio to lurther
a(ld enhance the education of young
people. Your property donation or
f inancial SUPPOr1 would be great ly
awreciated and acknowleOged with a
receipl lor your !all deductible conlri
bution . We sponsor !he " Classroom
Net" on 7.238 at 1100 UTC daily and
encourage your QSl lor our weekly
award. Please write usat: P.O.B. 1052.
New York NY 10002, or call oyr round
the-clock nc tune: (516) 674-4072 .
Thanksl BNB762

NO discounts or commissions are available . Copy must be received in
Peterborough by the firsl of the second month preceding the cover date.
Make cheeks payable to 13 Magazine and send 10: Rebecca Niemela,
a.rter 'N' Buy, 13 Magazine , WGE <:&nter, Peterborough NH 03458.

Barter 'N' Buy adver1ising must pertain to ham radiO products orservices.
O lndlvldual (noncommerc ial) •• • • ••• . .• ", •••• ••• • • • • 25(' par word
O Commerclal • . . . .••• • •• •••. . • •" .•• • • • • • •.•• • • • • • • 60(' per word
Prepayment required. Coum only the words in the sea. Your address ;s
IrH. 73 cannot verily advert ising claims and cannot be held responsible
lor ~aims made by the advertiser . Liability will be limrted to making any
necessary corrections in the neJl1 available issue. Please prinl clearly or
type (doubl..spaced).

DIGITAL AUTOMATIC DISPLAYS All
radios.GRANO SYSTEMS. POB3377,
Dep't A. Blaine. Washington 98230.

BNB728

OIGICOM > 64 : C6 4 PACKET See
AUG 88 73 Magazine (by W2UP) lor
circuit and software details, or write us
for more inlo. Order 1154-KIT for kit
wilh disc at $49.95 or 1154·ASY for
assembled board and disc al $79.95.
Add $2.SO S&H per order. A & A Engi
neer ing, 2521 W. la Pa lma . 'K ,
Anaheim, CA 92801; 714-952·2114,

BNB732

HAM TRADER YELLOW SHEETS. In
our 27th year. Buy, Swap. Sell ham
radiO gear. Published twice a month.
Ads quickly Circulat&-l'lO long wait lot
results . Send "0 SASE lor sample
copy. $13 lor one year (24 issues).
P.O.B. 2057 . Glen Ellyn. u, 60138·
2057 . BNB741

WANTED: Ham Equipment and other
property. The radiOclub 01Junior High
Schoof 22 NYC, rnc., is a nonprofit or-

HAM HOLIDAY in VP5. Join cycle 22
/un from rare OX QTH Turks & Caicos
Islands. We supply transceivers. an
tenna. process license and offer accc
modalions as low as 7 nights $390
each dotJbleoccupancy in privale bun
galow. Direc1 Pan Am servce. 80 min
utes Miami. Details VP5D, P_O. Boll
100858. F1. lauderdale FL 33310.

BNB760

$SSSS SUPER SA VINGS $SS$$ on
erect roerc parts, ccmpcnents, sup
plies, and compuler accessories. Free
4Q--page catalog for sen Addressed &
Stamped Envelope, Gel on our mailing
IiSI. BCD ELECTRO. P,0 . Boll830119.
Richardson TX 15083 or call 214-343
lnO. BNB749
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ROSS ISSSSS USED November
SPECIALS : KENWOOD TM -401A
$289.90, TR·9500 $459.90, TR-2400
$169.90, TR-3600AlTU35B $279.90.
TS ·520SE $449 .90 . E .T .O . 76
$1299.90. 76PA $1999.90, ICOM IC·
215 $99,90. IC-22SWNlP $1 49.90.IC·
730 $499.90. SWAN ASTRO 102BX
$459.90. DRAKE P-75 $69.90, P5-15
$129 .9 0 . LOOKING FOR SO ME·
THING NOT LISTED?? CALL OR
WRITE. WE HAVE OVER 315 USED
ITEMS in stock . MENTION AD.
PRICES CASH, FOB PRESTON. WE
CLOSE AT 2:00 SATURDAYS & MON
DAYS. ROSS DISTRIBUTING COM
PANY, 78 SOUTH STATE. P.O. BOX

ROS S U 5US NEW November
SPECIALS: KENWOOD TW·41 00A
$469,90. TS·440SM'AT $116490. TH·
215A $318.90. TH.J15A $299 .99. Tl 
922A $1359 .90 . ROBOT 1200
$1159.90 , HAL PCI-2000 $479.99,
AEA PK--64A1HFM S209.90. ICOM c
735 $929 .90 , IC·4 5A $289.99, IC
28AW/HM14 $ 42 4.5 0 , IC- 2 7A
$334.99, IC-781 55539,90. YAESU re
751GX $199.90. FT-727R $344.90, FT·
747GX 5729.90. AU L.T.O. (Limited
Time Offer) LOOKING FOR SOME·
THING NOT LISTED? ? CALL OR
WRITE. Over 8780 ham-ralaled items
in stock lot immediate shipment. Men
tion ad, Prices cash, F.O.B . PRE·
STON. WE CLOSE AT 2:00 SATUR·
DAY S & MONDAYS . ROSS
DISTRIBU TING COMPANY , 78
SOUTH STATE, (P.O. Bo ll 234H),
PRESTON 1083263. 208-852.Q830.

BNesse

Wilson BP4 $22 ,95 , Sa ntee 1421
1200(3 pin) $23.95, Motorola: HT~
Slim $29.95. HT220-0mni $34.95. ee
tery Inserts: Icom: BP2IRap $18.95,
BP3/CM3 $16.95. BP5/Rap $24.95.
BP7/BP8IRap $29.95, Kenwood: PB21
$13.95, PB24 $21.95, PB25125H126
$25.95. Alden: 300 $21 .95. Standard
BPlIC118 1 Pace MX·BT2 525.95.
Tempo S1/270 $23.95, Sl .2,4.5)4SO
$23.95. S15 $24.95, Yaesu: FNB3I3A
$32 .95 , FNB4/4A 533 .95, TenTec
2991 $24.95. Sanlee: KTBP $16,95,
KTBP2 $23.95, KTBPH $24,95. R..
build ing : Icom/ KenlYaesu/T·T add
54.00 10 insert prices. Others available,
S.A.S.EJlree catalog. In PA add 6%.
For MC and VISA, add 52/order . Add
$3 Sh ipping/order. 814-623-7000;
CUNARD ASSOC IATE S. Dept 7,
R .D .6 B Oll 1 04 , Bediord PA
15522. BNB628

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road.
Dover PA 11315. BNB698

CALL SIGN BADGES: Custom uceoee
plate holders. Personal. enstmctrve,
Club discounts. SASE. WB3GND, Boll
750. Clinton MD 20735. 301 ·248-7302.

BNB699

S U P E R F A S T MOR SE CODE
SUPEREASY. Subliminal cassette .
$10. LEARN MORSE CODE IN 1
HOUR. Amazing ne..... supereasy recn
niq ue. $10 . Both $17. Moneyback
guarantee. Free catalog: SASE. Bahr,
Dept~, 2535 Mariena, Palmbay, FL
32905. BNB531

QSLs TO ORDER. Variety 01 styles,
colors . card stock . W4BPD a SLs, PO
Dra.....erpx . Cordova SC 29009.

BNB260

QSl CARDS- Look good wiUlI09 quali·
ty printing. Choose standard designs
or fully customized cards. Better cards
mean mora returns to you . Free
brochure. samples. Stamps epprectet
ed . Chesl er ost,s. Dept A. 310 corn
mercial . Emporia KS 66801 . BNB434

COMMODORE/AMIGA CHIPS Autho
rized Distnbulor lor the lowest prices
01 CommodOre replacement chips in
the country (e,g., 6510-$11 .55, 6526
$12.50. 6567-$14.95, 028100/PLA

$13.25)... COMMODORE REPAIRS.
low COSI, fast turnaround. $49.95 plus
UPS..• " THE COMMODO RE DIAG·
NOSTICIAN" An invaluable dotJble
Sided. laminated guide lor filling your
C64I1 541 drive. n diagnoses 72 vari
ables and tells you .....hich chips are
fa ult y; $7.95 .. .VISA/MC ...Kasara
Microsystems. tnc., 24 Wesl Street,
Spring Valley, NY 10977. Call toU
fr ee 1·800·248·2983 o r 914·362·
3131. BNB529

COMMUNICATIONS BATTERIES
NiCd Packs/Inserts/Rebuilding. Ellact
Replacement Packs: Yaesu FNB2 I

THE OX 'ERS MAGAZINE Up-to-date.
inlonnative. inleresting. Compiled and
edited by Gus Browning W4BPD. OX·
CC Honor Roll Cal1ilieste 2-4 , Send
lor free sample and subscription inlor·
malion today . PO Dra.....er OX. Cordova
SC 29039. BNB261

SB·220 OWNERSI-Enhance per.
lormance-add new features. 14 step
by-step mods whiCh include: lul'led-<n
put 6- and 16().meter operation, heavy.
duty power supply mod s. l ull OSK
operation. solid-state bias control. and
many more, Source 01 parts included.
One time 50% rebate lor ne..... mods
SUbmitted and two tree updates. 10
pagescnecn info on the 3-5OOZ.Order
toaay-$10 per copy plus $1 poslage.
SASE lot info. Bob Kozlarek WA2SOO ,
69 Memorial Place, Elmwood Park NJ
07407. BNB581

WRITTEN EXAMS SUPEREASY .
Memory aids from psychologist/engi
neer eut studyl:ime 50%. Novice. Tech,
Gen: 55 each. Advanced . Elllra: 51 0
each . Moneyback guaranlee. Bahr,
Dept 73-8, 2~5 Mariena. Permoey. FL
32905. BNB624
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SCARA INDOOR HAM RADIO AND
COMPUTER FLEA MARKET Sunday,
November 13. 1988a1the North Haven
Park and Recreation Center, 7 Linsley
St ., North Haven, CT. Sellers admilled
al 7 AM , Buyers from 9 AM to 3PM.
Ta bles are $12 in adVance, $15 III the
000r. general admission S3 per per
son. Talk-in on 146.01/ .61. Reserva
tions lor tables must be received wIth
check by November 2, 1988, lind NO
reservations by phone. For information
or reservations, SASE to: SCARA Flea
markel, PO eo.. 81, North Ha~n . CT
06047301' call between 1 PM and 10 PM
Bard at 203-255-6478. SNB783

DIGITAL FILTER DESIGN PROGRAM
lor OPTIMAL FIR fillers of 3 to 128
stages. PCfClones. Lists coettcents ,
plus list lind plot 01 frequency re
sponse, With manual , 545 . SASE lor
<:lela,.,. Paul Selwa NB9K. 61 E. TIlden
Of., Brownsburg, IN 461 12. BNB784

WANTED: old and unique bugs , such
as Vibroplex Zep hyrs, Dow Keys, and
McElroy bugs . Smiley While POB
5150, Frederick sburg VA 22403 .
WB4EDB. BNB785

KITS'PARTS'PLANS We have hard
to find parts! Variable Tuning Capaci
tors, Tuning Coils, Crystal and Magnet
ic Headphones. Germanium Diodes,
Crystal and Shortwave RadiO Kits.
YeaJy Communications, 12922 Harbor
I8OO-B, Garden Grove, CA 92640.

BNB786

ATTE NTION COCO /P ACKE T
USERS: CoCo CliPboard Magazine is
the only CoCo magazine with a regular
column fealuring Amateur Radio and
ttle Color Computer. Plus each issue is
packed wilh practical and business ap
plications. $15 for 6 issues (1 year).

Sample copy (mailed 1st class) just
$3.75. Check or money order to: CoCo
Clipboard Magazine, Dept. 73, 3742
U.S. 20, Box 3, Fredonia, NY 14063.

BNB789

WANTED: Sunair GCU-910A or ecu
935 Antenna Couplet". Ray Dunham,
1030 Hillside Ave., PaCific Grove CA
93950. BNB790

QSLs : Quality at a reasonable price!
Satisfaction Guaranteed. Send $1 for
samples and coupon worth $2. The
Sugarloaf Print Shop. PO Box 563,
Sugarloaf, PA 18249. BNB791

ELECTRON TUBES: All types & sizes.
Tran sm itti ng Rece iv ing . Micr o
wave . .. Large inventory .. same day
shipping. Ask about oor 3-SOOZ spe
cial. Daily EleC1roniCS, PO Box 5029
Compton, CA 90224.~7.

BNB792

QUALITY HAM " SHAREWARE"
SOFTWARE for the IBM-PC and cern
patibles. Many disks for all aspects of
ham radio. Business SASE for catalog.
JK&S, Dept. S, P.O. Box 50521, Indi
anapolis, lN 46250--0521. BNB793

KENWOOD 430s OWN ERSl Stop
scan Slops the scanner on busy fre
quencies resumes scanning automati
cally after an adjustable 1- 10 second
delay. SASE for 1989 catalog. $19.95
kit. $29.95 assembled. $3.50 shipping .
JABCO ELECTRONICS, Rl Box 386,
Alexandria. IN 46001. BNB794

VOICEGATE communications noise
reduction with audio squelch, noise re
duction. VOX cassette recorder coo
Irol. 3 adjustable audio filters, & morel
SASE for 1989 catalog. $3. 50 for demo
tape. $109.95 complete (till 1/1189).
JABCO ELECTRONICS. R1 Box 386,
Alexandria. IN 46001. BNB795

LEARN CODE using your IBM PC or
compatible (256kB RAM). Easy 10
follow menU>driven program on OSIDO
floppy disk fUlly prepares you to copy 5
WPM for Novice license to 50 WPM,
exceeding all license requirements.

Fealures include adjustable ;ntratin
tercharaeter timing with 1 WPM to 50
WPM sending rate, keyboard-selected
character generation and randomly
generated letters. numerals, all FCC
required pu nc tuation/signal s an d
mixed cberecter types. $11.00 includ
ing shipping. LOGICON . PO Box 426.
Lexif'lglon Parll MO 20653. BNB79B

WANT ED: Dead Tempo 2020 lor
parts. Dan Giles VE7QM, RR3 Har
rison Ave., C--6, Ganges, BC, VI5-1E• .

BNB797

R-390A RECEIVER PARTS: CPRC·26
military Manpack Radio. 6 meier FM,
with antenna. crystal. handset: $22.50.
$42 .50 pair . Mili lary -sp ec TS·352
Voltohm/Multimeter, leads, manual :
$12.50. $4.50/piece shipping. $9 maxi
mum. Info SASE: BaylrOllics. PO Box
591, Sandusky OH 44870. BNB798

HAM RADIO PROJECTS. Most under
$5.00. Receivers, Xmtrs, Ants, Test
Qu ip . , etc . SAS E ge ts list. Ham
Projects. 3037 Audrey Or., Gastonia
NC.28054 BNB799

STATION LOGBOOK· OX INFO in a
single IBMlcfooo program. Allows lUll
logging operations with on-line access
to beam headings and country inlor·
mation for Oller 450 countries. User
customizable. 5- '4 ' diSk $20. 3-", '
disk $25. Info SASE.• LEB ENTER
PR ISES , KI6LO. 93 3 FORREST
KNOL L I A18. RIDGECREST CA
93555. BNBSOO

WANTEO- Active filter, Autek Model
OF-1A. Also wanted-Manual for tran
sistor version of USN Q.scope, Model
OS-8E1U, a-rocnCRT. Hank Midden·
dorl, 3930 Eiler, SI. Louis MO 63116.
Phone 314-481-4609. I'll pay shipping
& 1M. BNB801

MACINTOS H Ham Software. Mac
Trak'" tracks satelli tes. sun, moon .
Graphic or tabular outputs. Compat·
ible with Mirage Tracking Interlace for
rotor con trol, $49 .95. OX Helper"
provides OX info including distance.
bearing. sunrise. sunset, propagation
MUF, g reat circ le display , more ,
$24.95. SASE for infO from R. Stege
meyer, P.O. Box 1590, Port Orchard
WA 98366. BNB802

WANTED: Yae-su FTl 01 E: Trade for
Ariston ROl lO turntable? New. paid
$1600.00 plus cash . Mike, PO Box
441 , C'v ille IL6011 0. BNB803

WEST COAST SWAP SHEETS, only
$12 for 24 biweekly issues. Free ad
with SUbscr iption. Low advertising
rates.WCSS. P.O. Box 1553. Bend OR
97709-1553. BNB804

HOME·BREW PROJECTS LIST SASE
to WB2EUF, Box 708, East Hampton
NY 11937. BNB805

WANTED: T5-120. Jan BuckowSki,
PO Box 2852. Petaluma CA 94953
2852. BNB806

QSLs & RUBBER STAMPS_TOP
QUALITYI States, World Maps, USA,
Key, Shuule, Globe OSLs. Report
Form Rubber Stamps. More! Samples,
$1 .00 [Refundable Wilh Orderj. Ebbert
Graphics 0-7, Box 70, Westerville OH
43081. BNBa07

No-Coder

LETTERS
From the Hamshack

Advanced for more than six years.
Though electronics may mter-

After having read your ed itoria l est some students, amateur radio

in the March 1988 issue of 73, I is not th e drawing card. Though
felt I had to write concern ing th e the cl asses do have all ages from
" no code" amateur l icense. 12 to 75, including women, the in-

I have supported the concept of terest is com munica tio ns. Th e

suc h a l ic en se since it wa s modes and methods are far away
broached to the FCC and received from CW o The students are ex-
such p ublici ty in the amateur ceed ing ly inte re sted in a ll theoret-
world. teat aspects , as well as the prac ti-

I am extremely in terested in our cal areas about which we teach .

hobby and spend as much of my W ith the availability of a ll the d igi-
precious spare time w ith it as I tal aspects of amateur radio from

can . There is no doubt in my mind RnY to Packet including sate"
thai we need to encourage our na- lites , CW sits fa r back in the mod-
lion 's youngste rs to join our hobby es o f inte rest.
and enjoy all of its benefits . I am firmly and strongly in favor

I have been teaching amateur of a license without the requ ire-
rad io classes lor Novice through ment of learning Morse Code, but
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st ressin g th eory and p ra ctic al

u sage . We will attract a large
number of supe rb hams and it
will give the hobby a great boost.

Like learning about all of the other
areas, or using any of them, a
ham can lea rn and use CW if he
so desire s . W hy m ust h e be
fo rced to?

I ce rtainly would like to see a
new no-code proposal receive a

favorable rulinq.

Edward N. Ludin , MD K21K
Ch erry Hill , NJ

More No-Code
Th e August edition of 73 came

today, the first edi t ion o f any radio

m a g az in e I su b scr ib e to that
has arrived, and I sub scribe to
them all.

You probably don't remember
me. I have jousted wi th you a cou

ple of time in the pa st. on whether
CW should rema in a requirement
of ham ticensing and a bit about

being behind in product reviews
(refering to the Ten-Tee Paragon).

Well , you made up fo r all your

pa st mistakes with th e product re
view of th e Radio Shack PRD
2004 SCanner in your August is
sue. 1neve cnen wanted to modify

my PRD-2004 sathat it could scan
the parts of the 800 MHz band that
were removed . The rev iew of the

scan ner in the August issue in
cl udes sufficient info rmation to

enable me to do just that (at my
own risk, as you said, hi.)

This assistance w ill insure that I
w ill continue to be a zasoescneer
for may years to come. The views
on CW contin ue to be misguided,
t hough m any other ideas pro

nounced in " Never Say Die" a re
on the mark. Thanks for having
the guts to publ ish " The Hidden
Secrets of the PRO-2004."

Will iam B. Levin NJ7G
Colone l US Army (Ret)

Tacoma, WA



SYMBOL OF ENGINEERING INTEGRITY.. .aUALITY
WORKMANSHIP. . .RELIABLE LONG·L1FE PERFORMANCE

AL·80A LINEAR AMPLIFIER
The At-BOA will provide Q signal output that I, within 1/2 US" unit
of 'he signal output of Ih" mo.' eXPfln,lve amplifier on the
marltel-and 01 much lower coli,

The Ameritron AL-80A combines fne economical 3-S00Z with Q

hea vy duty tank c ircuit to achieve near ly 70% effic iency from 160
10 15 meters It has wide frequency coverage for MARS and other
authorized services TYPICOI drive is 85 watts to give over 1000 watts
PEP sse and 850 watts CW RF output. A new Pi·L output Circuit tor
80 and 160 gives full bond coveroge and exceptionally smooth
tuning

Size 15V2'D x 14"W x e"H Wgl 52 Ibs

AL·1200 LINEAR AMPLIFIER
WITH (IMAC 3CX1200 lUIE

Full legal output With 100 w ort s onve

AL·ISOO LINEAR AMPLIFIER
WITH (IMAC 8877 TUII

Full legal outpu t with 65 watts drive

The COOling system In both am~lfler s keeps the
tube sc teiv below the manufacturers ra tu"'g seven
when operating at 1500 worts output With a steady
co-e r The flk;rnent supply has .nrush current 1r'nit1r'lQ
to Insure rnoxmcrn n ee Ii le

See 1B'h"O X l7"W X lO"H WgT. n lOS

AL·84
LINEAR

AMPLIFIER

The Amerltron AL·... IS o n ecororocotamplifier USing four
6MJ6 tubes to oeveco 400 watts output an CW and 600
wolfsPEP an ssefrom 160 ttvough 15 meters Drive required
IS 70 w typical. 100 w max The oossve Input network
presents a low SWRinput to the e xc iter Power Input is Q()Q
watts The Al -8L1 is on e xcerent boCK-UP. porta ble or
beginner's a mplifier

Size ll'h'W ~ 6"H x 121h"0 Wgt 24 e s

ATR·IS TUNER
The Amerltron ATR·15 IS a
150 0 watt 'T network tuner
that covers 18 through 30 MHz
in 10 dedicated bonds Handles
fu ll lega l power on 011 omcteur
bonds above 18 MHz

•

Five outputs ore seecteo from a heavy duty antenna swrrcn
alloWing the rcoc ct-oce of three cocoo u-es. one SIngle
terminal feed or a occrcec output An internal OOlun ceo
voes 1:1 or 4 1roto s (user seectooe)an the ocoocec output
terminals

A peak reading wattmeter coo SWR t:lr1Clge IS standard In the
ATR·15 It accurately reads e nvelope powers up to 2KW

Size 6'H x uww x 16"0 Wgt 14 lOs

RCS·4
FOR CONVENIENT

INSTALLATION

No co ntrol coble required
Sele c ts one of lour antennas
VSWR : unde r 1.1 to 1 from 18 to
30 MHz
Impedance: 50 o hms
Power capability: 1500 watts
average. 2500 watts PEP
maximum

Remote COAX Switches RCS·8V
FOR SPECIAL

APPLICATIONS

Selec ts up to five antennas.
Loss at 150 MHz: less than .1dB
VSWR: unde r 12 to 1 DC to 250
MHz.
Impedance: 50 ohms
Power capability: 5 kW below
30 MHz. 1 kW at 150 MHz

Available at your dealer. Send for a catalog of the complete AMERITRON line.

A~~.iT.O~
9805 Walford Avenue. Cleveland, Ohio 44102

For more Information: (601) 323·9715 • Technical Inquiries: (216) 651·1740

CIRCLE 3 14 0 N READER SERVICE CARD
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" So what band do you think
will get pruned next? rr

W5YI , who has set himself up as
the VEC king , and who knows far
more about the situat ion than I.

To th ose who are aghast at
VECs taking advantage of this
business opportun ity, I might
point out a couple of things . First,
outs ide of Puerto Rico, where the
discounting seems to have gotten
out of hand, with thousands of Ex
tra licenses being sold cut rate,
VECs have been more ci rcum
spect, and thus most are still in
business. The FCC finally put the
lid on Puerto Rico only a year or so
after my report on the subject in
73 . Speedy fo r a gove rnment
agency.

Considering the recent loss of
40% of 220, I wonder if even the
most fanati c o ld timers are n' t
beginn ing to question their reli 
gious convictions? The pool of
amateurs is leaking like a sieve,
with the number of newcomers
down 19% in just the last year .
Will the day come when we'll be
peti tion ing the FCC to allow
CBers to use some 01 our unused
ham bands just to keep them from
being sold to business interests
such as UPS?

Such an idea is preposterous,
Obviously. Who wants all those
crummy truckers on our valuable
900 MHz band, right? Well, it's
unlikely we'd attract the truckers,
but we might look like fun for some
of the kids who satisfy their urge to
communicate by opting first for
CB, and then find it such a hassle
that they get all over the urge be
fore they ever even hear about
ham radio.

Death before dishonor is the
slogan. We'd rather see amateur
radio given away to Motorola and
General Motors than compromise
our religiou s beliefs about the
code . Being a firm believer in the
therapeutic value of strong reli
gious bel iefs, how can I honestly
raise any objection? No, I bel ieve
we should start mak ing ham club
nags with code keys on them that
we can use during our ham re
union meet ings atter all our bands
are long gone.

Why am I so hepped up about
keeping the code? Some say it 's
because I'm selling Morse Code
tapes- the very best ever made
by a long shot-and it's my per
sonal greed that makes me so
adamant about the co de . My
tapes have helped tens of thou
sands of ha ms get thei r ham
licenses. I can't say painlessly,
because my tapes are the most
bitchin' ever made. They are an
exercise in self-torture. But they

ConlJnued Oil page 86

80s. Find out why your grandchil.
dren aren 't interested in ham
radio. Most of 'em aren 't doing
anything else much .

Buying A License

Since my edito rial mentioning
that a growing number of VECs
have been selling ham tickets I've
had a string of phone calls and
letters (usually with $50 bills en
closed) asking for the names of
these VECs so the callers can buy
their licenses.

Now, before you get all upset
over this, and I know you' ll try , you
shOuld know that each of these
people have what they fell were
legit imate reasons for buying their
Iicenses-in every case it was the
code. FOf instance there was one
chap of 70 who's had seven heart
by-pass ope rations and who's
doctor has forbid him from tack
ling the code- the tenseness in
volved could kill him.

This chap has petitioned the
FCC for a special dispensation.
The FCC's response: drop dead .
So now he'd like to find aVEC
will ing to help him out.

My explanat ion to all these
callers - and there are otten sever
al a day - is to get in touch with

on to do better when they do
wrong, which they will.

If we want kids to get interested
in amateur radio we have to con
vince them that there are some
benefits-like it being lun. Right
now we've convinced them that
getting a ham ticket is a major
drag. The few that are curious
enough to come to a ham club are,
at the very best , ignored. More
likely they are both ignored and
are bored to tears , finding the ctub
is merely an old-man's preserve.

I've a challenge for you. Every
one of you at one time or another
comes into contact with a young
ster in the 10- 15 year range. Get
off your big high horse and talk
with this youngster and get his or
her perspective on amateur radio
and let me know what you find .

Then, if you're a glutton for mis
ery, lei 's see if you can convince
this small person that he or she
wants a ham license. Then ex
plain about the code and let me
know what happens. Come on,
come out of your shell and find out
about the real world of the late

be an inc reasing need fo r two
mete r ham gear to coordinate
smuggling and drug deals.

could be used more productively. I
was ca lled " cont roversial" for
writing such obvious rubbish.

So what band do you think will
get pruned next? Let's see, we've
recently lost a big chunk (25 MHz),
30% of the 1300 MHz band . and
now 40% of the 220 MHz band .
Anyone want 10 take bets on the
FCC find ing better uses lor 430
MHz? Heck, I wouldn't buy fu
tures on any of our microwave
bands. They're worth billions on
Ihe market . and we flat oul aren 't
using them. We don 't even have a
prayer of getting the new and
young hams we' d need to get ac
tivi ty goin g on our microwave
bands. No, without some major
changes in the ARRL resistance
10 no-ecce. I don 't think we're ever
going to realty need or use our
most valuable ham bands-the
microwaves.

Now don 't go panicky and start
selling your two meter HTs off
cheap. There'll be a good mereer
for these for many years-a very
lucrative markel. As long as we
continue to outlaw drugs, there'll

UPS-1 ; Amateur Rad io-O •

You mean they actually took
part of the amateur 220 MHz band
away for United Parcel? Hey,they
can't do that! Oh really? Well , it
did take a while for us to lose it, but
we managed .

I remember several years ago
when I proposed that we set up
the middle 3 MHz of 220 as a no
code entry ham band for newcom
ers in order to get some activi ty in
it-use it or lose il. The FCC liked
the idea and tried hard to get a
no -cod e li cense go i ng. Th e
League got their member clubs to
kill off the FCC's plan , with our old
timers cheering their vic tory. I
hope the ashes of that victory
taste good now.

As I reported in my editorials,
the FCC was extremely con
ce rned about the drop in new
ham s, particu larly when their
Long Range Plann ing Committee
(LRPe) looked over the potential
for providing emergency commu
mcatons and found that amateur
radio-and only amateur radio
had the potential for providing this
badly needed service.

The LRPC also found that the
volume of traffic that any serious
emergency would generate was
way beyond the capability of what
a few ha ms, wo rking w it h 40-
year-old techno logies, could pes- My Take
sibly handle. More hams were I've heard all the complaints
needed . We needed a whole lot about the kids, but they' re the
more hams. We also needed to product of th eir parents-and
encourage these new hams to de- that's you . It's yo u who have
ve tcp reliable automated high turned your kids over to the TV
speed communications systems, set. II's you who've let our educe-
something old timers will obvious- ticnal system turn to mind rot. So
Iy fight to the death to keep from let's not blame the kids . If they 're
doing. lazy it's because we've taught

After research ing the situation, them to be lazy-or, more likely,
the FCC decided that the only vi- we haven't bothered to teach
able solution to getting more them anything.
hams was to do away with the How do yo u teach kid s to
code test, that youngsters every- work hard for what they want?
where agreed was their major One way is by not giving them
stumbling block. When this pro- things they haven't worked for. t
posal was killed by the AARL,the know that's a novel concept . Do
FCC disbanded the LRPC and the you mean to tell me that shower-
amateur radio National Industry ing things on a kid is going to spoil
Advisory Committee (NIAC) and the kid? Ridiculous!
gave up even trying to solve the You train kids the same way you
emergency co m mun icatio ns do animals. You convince Ihem
problem, despite its critical impor- that what you want them to do is
tance to our country. what they want to do. You show

I wrote about the above situa- them the benefi ts of doing what
ucn in my editorials every step of you want. No, punishment doesn't
the way and warned that the next work with animals, nor with kids.
step was obvious: the FCC would You give positive reinforcement
parcel out our ham bands so they when they do right and urge them
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ting ham radio growing, nothing is
going to change. Why should it?

Never Say Die
Continued from page 6
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" . .. anyone with any interest in
personal progress (snoutd) read at

least 50 magazines a month. "

Never Say Die
coouooea from page 84

sure knock down the time it lakes
to learn the code . They are not
for people with seven heart
by-pass operations. They proba
bly wouldn't live a day after get
ting 'em.

You th ink you 're upset with
Wayne Green? You should talk
with anyone who's used my code
tapes. They may have their Elltra
Class license, gotten fairly and
squarely, bul they'll sputter in
anger at the fiendishness of my
tapes , Heh , heh! But me money
that pours in for the tapes is used
for a good cause. It goes to make
up for the boycotting of 73 by sev
eral major advertisers whO prefer
to get fewer sales per ad dollar
spent in another ham magazine
that shall go unnamed, but which
is fast sinking due to the poor ad
results it provides . It would be un
ethica l to mention which maga
zine this is.

The whole Novice code thing is
moot anyway. My sales of Novice
code tapes have plunged to near
zero as a result of the recent arti
cle in 73 that explained hOw to
pass the Novice license withOut
even bothering to learn the cod e.
And , with 10 meters wide open
these days, what are newcomers
waiting for? Pass the word.

ARRL Declares War On FCC

The league, in a move that
could easily move the FCC to step
up their re-allocating of relatively
unused ham bands in retalialion,
seems to be at war with the FCC .
President Price, apparently not
considering the ram ifications of
his statements, said , " We've lost
a battle, but not the war." He went
on to threaten carrying the battle
10 Congress, into the courts and to
the administralion. Just what we
need, the gauntlet thrown down .

Is it smart polit ics to threaten
to harass the FCC 10 force them
to do what we want? Mightn 't
this lead to some thoughts of get
hng even? Hey, we 're dealing wilh
the landlord here-one whO is in
the comfortable posit ion of mak
ing all our laws. It we cause too
much aggravation we could get
thrown out .

So should we, as ARRl mem
bers, enl ist in this hOly war by the
ARRl against the FCC? I suspect
we might do bener to learn from this
one and , for a change, do our
romewcra. If, instead of trying to
fight the FCC on the 220 proposi
tion, we'd come tothem witha prac
tical plan for uli lizing Ihe band , I
think we might have won the day .

We're wide open for further cuts
of our bands . We're flat out not
using sill mete rs these days.
There are only a handful of active
hams there. How many sill meter
construct ion projects have you
seen in OSTin the last five years?
And what about 900 MHz? How
many projects for gelling on that
band have you seen anywhere? A
couple of our ham manufacturers
have stuff for 1296 MHz, but out
side of a few moonbounce groups,
what are we using the band for?
As far as I know, 99% of the world
activity on 1296 is in Japan.

If the league would use some of
its millions of dollars, that it has
saved for a rainy day , to get us
more hams-younger hams
instead of spending it on a legal
war with the FCC, that has the
almost unlimited resources of the
government behind them 
wouldn't we be better off? What
do you think?

I'm a big fan of the ARRl, and
they do a lot of great things, but I
wonder if this war they've chosen
against the FCC might not turn out

to be as disastrous as that Iraq.
Iran war. let's cool down Presi
dent Price and try to get the FCC
to work with us to rebuild our dying
hobby. I've never found the FCC
to be againstthat-only frustrated
at Ihe league for lighting them in
their efforts to hetp us. I suspect
the two MHz loss on 220 has more
to do with this frustration than with
Ihe needs of Ihe UPS_The FCC
may be trying to get our attention .
So are we going to become even
more self-destructive and possi
bly trigger further losses?

UseCB

A call from an outraged Chi·
cago ham asking for advice got
me to th inking . He 'd come across
what he'd perceived as an emer
gency, so he called into the 88
rep eate r (paid member) and
asked someone to call in a 91110r
him . He was told to stop his car
and use a telephOne-to get off
the repeater.

So naturally he complained to
the FCC, who as usuat didn't want
to be bothered . I was next in line
for the hand-wringing .

It's been a While since I've writ-

ten about this, so I guess it's lime
to re-explam the facts of life . First,
in case you missed what's been
going on, we're now giving our
own license exams and we're sup
posed to be self-palicing. So stop
wasting the FCC's time when you
have a beef and do the self-polic
ing. All bitching to the FCC does is
make them more anxious to get
rid of our frequencies to someone
whO will cause them less trouble,
and there are stacks of commer
cial services and their lawyers just
waiting to explore our every weak
ness. Why bother with a bunch of
Whining , troublesome old men
whO are doing little of value for
anyone , inchJding themselves?

I 've had several occas ions
where I've needed help while driv
ing . I remember once I was driving
to New York to visi t my folks for
Thanksgiving. The traffic in Con
necticut was terrible, so I wanted
someone to call my lolks COllect
tor me to let them know I'd be an
hour late , and not to hold dinner.
There was no possible way to stop
to make the call. I tried several

repeaters, but was turned down
by all of them. So I went to CB and
got last, happy service . They even
called on their dime instead of
collect!

What a pity! Here we have a
hobby that holds the keys to the
world of electronics and commu
nications. We have a hobby that
not only allows, but encou rages
us to educate ourselves, and we
waste this incredible resource al
most totally by using it purely for
our own personal en tertern
ment-with not a little back·biting
thrown in.

Isn't it odd? Here we have most
of the relig ions 01 the world telling
us that love and friendship are
important . You want love? You
get on the air and try to help some
one and see how many angry, bit
ter ops are all over your case. If
you want to help get medical sup
pl ies to Africa, you 'll have some
one jamming you. Mal( Meyers
W2BlB is gone 1lOW, but I'm sure
we have no shortage of volunteers
to take over his nastiness and per
petuate it.

I suggest an investment in one
new piece of ham gear for the

shack. This is a large mirror to
hang overthe rig so you can take a
good look at the chap who is
broadcasting from your station.
You really want to suffer the ago.
nies of hell? Invest further in a cas
sette recorder and tape your end
of a few contacts. The hell will
come when you sit there in front of
your mirror and listen to yourself ,
when you force yourself to hear
what the chaps you've been coo
tacting have had to listen to. I'll bet
you can't stand it for two minutes.
Repent!

When's Ihe last time someone
told you that the contact with you
was really fun? That they honestly
enjoyed it? let's see , was it 1963
Of 1953? We were all off the air in
'43, so it wasn't then.

As you si t there sarcastically
pUlling things and people down,
or, worse, mindlessly reciting your
rig and antenna setup---instead of
trying to find out what your contact
is interested in- perhaps YOU'll
understand why amateur radio is
a dying hobby.

let's take this self-policing to
heart. And self-regulating . This
means starting with yourself. Are
you spreading fun and love over
the air, or anger? Other than
gelling even for something which
is your own personal devil, I don't
know of any rational excuse for
not being fun to contact. lithe only
jokes you know are ethnic or
dirty, buy a better joke book. If
all you can do is complain, do it
into your tape recorder, not over
the air.

Now, about having interesting
contacts. How many magazines
do you read a month? Kami, in his
book " Trigger Points," says he
reads 1SO. He recommends that
anyone with any interest in per
sonal progress read at least SO. If
you read Discover, Popular Sci
ence , Business Week, News
week, Fortune, Scientific Ameri
can, Analog (the fact article), New
Age , National Geographic, Car
and Drive r, Consumer Reports,
US News, Insight. Kappan, Edu
cational Digest, New York, The
New Yorker, Reader 's Digest and
Omni, it's a start. If those don't
give you el'lOugh to talk about for
the next month, you have an even
worse problem than I thought. I
scan through 2SO magazines a
month-computers, electronics,
aud io, phOtography, music, ham,
commun icat ions , skin d iving ,
cars, business, education, And I
read a few books, 100. I want to
understand as much as I c an
about as many things as pass;"
ble--don't you?BJ
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SAVE MONEY
Why throw
away your toner
cartridges?

SAVE A
BUNDLE
WITH US

CIRCLE 17 ON READER SERVICE CARD

PRINTER PRODUCTIVITY
316 Creek Bend Dri....e
Wood stock. ee.30188
(404) 928-1587~_

-~ Pl'inlert: 3O-5O'Ilo more CCII*S than .... c¥',-
-e.non PC l;l,:p.ers: 1~ more copie$ lhane'- ear·

tridge
--Ce" ridge can be 'emanufaclur8f.! 5--8 t,mH
--Hogher qualoty prints

-Colors; Black. Utl'a Black. Brown. Blue
--Neoor~percopy.~CMlndge

............ 2epercopy
· I~ uncond"oona1\1......an'....

Printer

Prlnler PrDducliv it y
remanufactures your
loner certnoqee. We
disassemble. ma nual
ly clean and inspect
lhe cartridge. then 1111
Wllh premium quality
toner . Pr int er Pro ·
ductivity is backed by
o....er 20 years experi_
ence in the laser printing industry . We offer free
shipping via UPS tor prepaid orders

ARE YOU READY TO START
SAVING MONEY?
1. Place cartridge AND qreen cleaning wand in

as much origi nal packaging as possible,
2 . Clip this co upon and include wit h order to

recerve $10 off prices below .
Series lor II _ _ $79
AllCanon PC copiers $59
Brown or darll blue _.. $149

3 . Ship 10 :

DATACOM, INT.
8081 W. 21ST. LANE
HIALEAH, FL 33016

AREA CODE (305) 822·6028

CIRCLE 14 7 ON READER SERVICE CARD

COMPUTERIZE
YOUR SHACK

YAESU 747. 757GX. 757GXIl. 767. 9600.
KENWOOD T8·440. 1S·940. 1S·140. TS·680.
tCOM H71A. H7DDD, 735 . 751A, 761, 781.
DRIVERS FORRADIOS AREMODULAR .
JR CNRO 525.
COMPLETE PROGRAM ENVIRONMENT
MENU DRIVEN AND DESIGNEO FOR EASE
OF USE,
SCAN FUNCTION ADDEO TO RADIOS THATDO
NOT SUPPORT IT.

MENUSFOR THE FOLLOWING:
AMATEUR HF-AMATE URVHF

AMATEUR UHF
AM BROAOCAST-FM BROAOCAST

TELEV1SION BROADCAST
SHORT WAVE BROADCAST
AVIATION HF(SSB)-AVIATION VHF-

AVIATIONUHF
HIGH SEAS MARIN E- VHFMARIN E
MISCELLANEOUS HF. VHF. UHF
MOST POPULAR FREOUENCIESALREADY

STORED
ADDITJONALLIBRARIES AVAILABLE
COMPLETE LOGGING FACILITY
ALL FREQUENCY FILESMAYBE ADDED TO.

EDITED OR DELETED

AVAILA£:LE FORIBMPC. xr. AT. 80386 256K RAM
1SERIAL PORT AND1FlOPPV MINIMUM

PROGRAM WITHINlTIAl LIBRARI ES 9U5
RS- 232 TO TIl lNTERFIlCE ONLY
NEEDED IF DON'T HAVE MANUFACTURERS
INTERFACEALLOWS4 RADIOS 99.95
SPECTRUMANALYZERMODULE (CALL fOR PRICE)

CtRCU 90 ON RUMR SfRVIC( CARD

LOGWRITE'·

lI alr·Squ ar~ Q RV.DX Monobandu :,>
WoO'; DX " ; Ih :"0 TO\\~r and :"0 AmplifIer.

~
CUI noise. ",llIear ,is\. build DX oig:l- kiU QR~l.

•.'I~t~o B 'I ~t ~ri 2t 'I~t~rl JO 'I~t~ rl

529.95 S39.95 $49.95 $69.95
C<-o~ F«J. &<.1_ Poll<ft.~ Pt»tilt. 1lo<aJ\, ... u..

. ~"", Highest OX Gain per Dollar

~;:::-":"~':"~'~' wJ S~ f\><1>1" So; H• • J I,"~Inf"l""t Sl
b,' hI d... "",il. ntennas 'Vest

&;,.!OOO!'=s.""" ..... lJT "-WI5 18011 .l7.I- ltJH

Cl ltCU 8. 0"'1 RUD£R SERVICE CARD

1988 CALL DIRECTORY
(On microf iche)

Call D irectory • •• • ••• • • •••• •• $8
Name Index • •••••• . •• . .••.•• 8
Geographic Index •••. .• • .•• .•• 8

All three - $20
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894·5777 800: 282·5628

Arc you ,,,«I " I ",a'''''g you r ' i",< and mu"q ,.n ><lb' I'"
log.gin~ I,,,,,,,.mo' Pr;n~ your " . h M inlo th< compu ler 08"
.",h lOG\\ IIITE. II>< '1""I,ly m<nu drove" ",." frWndly
..... fI"OlI:,am ,."," .... b)' Ed Troy I~Gl\·1 I.OGW RITF. i.
,i>< pm"" -=->ry for the c-.pl<t<" h&m ....''''''_ II ..mp;-
rO<$ ,.,.., at_ afl<l p""" _ ,I>< '->p<1;'iv<: ..... in
ron,...; MId DXn'll I.OG\\ RI TE ..."ks with 011 IBM Pes
and """,poht>W.

LOGW Il IH :'. unique tpln ""oe" k a tu," .11".... for "mul l'
nC"U' 1"llll i"8 and 'e" proce"""8 l.o;:ginK «alur<' i" d ude ,

_In" . n•••II<.ign o. profi. san-h
-!'rint Ed". or ' "Ot¥o' "x<Wd.
-1'I«I'yol room lo< ...,.".. &.dd.......
·AutomMK 'UD<!_ ......pi..

T... p«ICftI<>f I"",u Ou_OC wont ....." bo<~ cor-
r«!, ....ttcTolh"ll. Ttl y you. ~.nd POp<'<:
T",nd., Y"'" ropy ofU)G \\' R IT ~: compl<l. wilb ,,,,,,,,,,lion
m""uol, "" oJ 12'.95 ,Po. re<;,"'n,....w II SO ""Ie. "'.1,,,

Ae''''I,a.< C"".u lt in 8
P.O llo.lSb. Gwyncdd. r o. 1'#4)0;

"'40, "","",y,bo< k ......n, ...
Otaoll I 11I0O'I J.'i.. I56 .... 5.llOordn wi,1>Y;>AI.~
._"-;" 3.5 Of US iDeh IJowr 1

CIRCLE 7 0"'1 REAPER SfRVIC£ CARD



-

GUY ED TOWERS ECTIO NS:
25G .._.._..•_••.....165.00 Sections and
45G ._._. 132.00 ...u "'cc.ssories
06G _ ..__ 165.00 Call IOf eUl'Tltlt prien

FOl[).OVERTOWERS:
FK2!>l8 _ _ ~\,. fK.54L......... '!v"
FK2!)58 _ ~ ct;o:. FI(~ ,.
FI(2568 ............ F1(456<1 ~. (.i
Prle.. 10% higher I" w..t.1n .111 .

TOWERS

1'01'0" CA8LI
Stdl&22.2·181...._..0 .18 HW)' ($.1e. 2·111) . .• 0.3&

01....... In lloek.

AIll,,"EMOl CONNECTOM
PL·25lt. IId/1llwrn.1I0n .•~..~............•.0...., .2S1 .411
lKUl B (ll2el) Type N M. " ......~••...•...................2.11&
T·. , . "gl.., ld.plOf., lee"', I; BNC In ,'ockl

COAX "'VM IN E IlI'1 :>rr L!NCITHI wmt
OOI 'IElCIO.. ATTAO lID

• 'COAXIAlIWTTCHU ••

ANDREW HnJAX" CONNECTOfI:8
w- UIF"-5OA ~_ CALL 1,." UlF5-6OA _ CALL

ROOFTOWERSICUMBINO BELTS..._CaIII

TOWER HARDWARE
G.,.,..IfIo: 3/leEH5 1 'Ao EHS, per n .._.1O.1S1O.18
cc... Cable Clem,.:3/111 1 '4 . __.0.3IilI'D.49
Turnbuckle': 3IlI~ E '- EIE .. J ~_._.._...__ .U Ii5I7."

.... .. E" EIE &. J ..._... _... _..~._•.1295t13.lil5
Thlmblel, 'Ao " l3I1e &. ',I;, ~ e.bIe) _ O.38
Elnh Al'I(;hOt: .. fl. Scfe...-~n 13,lil5
P,,'orm.d " Blg Grip."; 3/1& l '.4 ~ •••.•2 i(2.i9
Guy In.u l.'o r. : 500~ ..~ 1,1SiJ2.99

PHILLYSTRAN OUY SYSTEMS
HPTa.21001-«I0OI-&100 Cable••_ O.XW.5a'.10
CaDle End. :9801LOt'9902lD. ._._ U l5110 "
Sockllllli Potting CmPd ..__ _ __ 15."

WIRE & CABLE
BElDEN COAX

9913 10...- 10...10.45111 RQ-8X(ll258) .•... 0,20
RQ·2131U(62en Utl RG·l1A1Ul.62e1 j • . 0.41
AG-&'U(823n o.311 AG-5lIAJUl82581 • . 0.15
RG-&'U(82ul 0,"0 ~82411 · .. . 0.1&

RG-21~ $2~.

450 0Iwn Udder LIM ...••.. . .••••.•.••. . .O.to

AG-21W (IE _ " e-... II toOCII ...ny
. t "'" pdce), o.~.

CO"EAWELD ANTENNA WlAE
SOlId: 12 ga. .~ ~ 0.10 1"ga. ~.~ O.oe

Slr."ded1 4 g. ...... 0, 10
PlUI W1cM SMec110n Ill"",, lneu ll tonl,"-~

ROHN
SelI..up-porll"i: Rating s: H08X 11 18 f1,
HBX 11 to fl. 8 X.1 e fl .

HBX 40 ..._.._._.$225.00 HDBX 40 .._ .._ 282.00
H8x48.._.._.••~•. 305.00 HOBX 48...._..._ 380.00
H811 56._ _ 389.00 ex64.•••_.._.._••~ .:i.00

G.tnnlzed .11.1 wllh b....nd rOIOf Pl.t • .
TOd.y·. besl buy. Fre lg l'll .ddltlo".1but you ..~.
with our volume .hlpp.r·. dl.cou,,11

HY.QAIN
Cr."k p, ..1l"uPflOrtl"g. g.Iv''''zed , tM '
10...- SS reled • • 9 rt. HO., 1& tt.
HQ-31SS HQ·52SS
HG.54HD CALL FOR PRICES HQ.1OHD

MFJ
KEYERS r

ACCESSORIES IJN£/ilSC\.OCl{S

TEN-TEe

VAESU

--•. _.
@::~

MODEL sel CORSAIR 11

OTHER TE N·TEC PAODUCTS:
MoclIl 565 P,,1QO'l
ModIl "25 Til.., Unear Ampl lli.,
ModIl 229A 2KW...nl....n.I Tune<
MOOII 2510 Sf,lelUt. Slat lon

Full ' '''' of 111'1_, po...-.- I "ppl'-I, mobil.
' ''''''''' 1, .nd ._I-OfIe. In ltoell.

NYE·YIKING
MB·Y·A

MAGNUS SOLID STATE HF LINEAR AMPS

AMPLIFIERS & TUNERS

Model989B
Anlenna Tuner

851 ELECTRONIC I MICROWAVE
MODULES TRANSVERTERS. PREAMps.

I ACCESSORIES. CALLI

FT·757 GXII All Mode Transceiver

ASTRON POWER SUPPLIES
R. ek mounl . f'ICl ,peaker mod.l . I" Siock '

R$..I;A $31,9$ R$·1A.... ..995 RS·12" .. e9 95
RS-2OA 88.95 RS--35A .. t3!i 95 «3-5OA .. l9395
AS-20M .. 1011,95 ~ .. 153.95 RS--5OM .. 21e95
V5-2OM .. 12. 95 VS·)5M .. 111.95 VS--5OM .. 23295

THS/r,lk2S
TH3JrS

,....
GfOOI-4()OflC . . . • . •• CALL
~ •• •• . • . • • . , CALL
KR:2OOOAC CALL
G5"OOB ....... •... CAlL......

"A~ PE CAlL

MOSLEY
CLASSIC 33
PR0 -67

TH10XS
bplor....'. --

TA·33
TA-34

~8AS 2058AS
1M BAS 10!SBAS
103 BAS

VHF, OSCAR &. VERTICAL ANTE NNAS '
NEW! Hlllh Pel1onnl ncl ' .... 432 MHI An'lnna• .

C~l For Prk..,

~
&IITV .. .•••.. $13495 5BTV •....... $12U 5
0&-1 B_ II& G1·1411 __.. _._. " " ,11&

G1220 ... 11" .11&
en;1 II: HF I.IU'.,......... CAlli

The MAt SR · 1 ho1 !MtlanGe< wItrI a ll
" . lnIeU 1 1 h..d ......

Add 30 or 010 meter. * Il ll ."lnl", na ,d......
Ttl, "" 744,5"

A3IA3SK. 5tllnl, .. KI1 .
AT43Add -onKIl .
A3SK &. .,,4SKStallll,.. KIl • ..........

AV3 &. AV5 Vlrtr<:al• .•••..••..••...•...•••.••..
API&. APf'll8. .
.t().2CO 2 ~ MI, . e..tro _ .

1itonoIHo.... f or 10. 11, " 20 III S'ocll'
e17.e& e MI, BOOMEA.__

o
•__._

"'50-5, ....50-11 .••...•...•••_ ••_••_••__._._••
.'41·11 , A1 ..7·m .
21SW8 l23OW8 15 &. JO . 12 MI• .•..•.
AOP·1 Sf,1.1I11. Sytl.m ,
4218XL &. 321' IOf 1 44·1~ M z ,
22OB, 4248 BOOMERS .
urv- '''"'ItOI)' Of 0 "'nt nal • aee...on-.

IUTIERNUT
"'FeV.•__.•_. '" "'F2V.••• ••._... '"

""Kl lIOI to" ~Io. to"
l1IA-IUiCol..__ V sc:rm~. " V

...F5B __ .. ... . CALL

.AU'RA.'DIlJA
Oll.".....$.-&,II& OX·OO .. &495 OX·KT.... 21.50

NEWI ex-ec A'I bl"d dIOQI . .....$ltI.11&
Full II". Al ph. 0 . 1t......lIe"'. &. T..nll.I"PI'

Wortcl CIlI•• AnI........ lor the S IIf\ouI Aml...l
K1306" ,$395.00 KT3<lXA S58500

Monobaflde..: $l).lO M '
HIth P..-tonnanc:. VHF ' UHF Inll"n...

Tan
HDIWIXL.•.CAll,
T2Jt.__._CAlL
HAMf'i.__CAU..
co.' CAU
- -""'-

ANTENNAS
KIM

TONNA
ANTENNA SPECIALISTS

ROTORS

ALiNCO. AMERITRON. AMP SUPPLY. ANTENNA SPECIALISTS. ASTATIC' BENCHER' B & W • CREATE. DAIWA
• KANTRONICS' LARSEN. MFJ • MOSLEY. NYE·VIKING • PALOMAR. SANTEC • SHURE. TONNA • WELZ & MORE

CIIlCU 142 ON READIER SIEAI/IoCI: CARt!



Have you been t rawl ing the bound ing main for a new prod uct'! We have just
netted it-the TP-38 microprocessor co ntrolled community repealer panel which
provides the complete interface between the
repeater receiver and transm itter. Scutt le _"M _ ~~
individua l tone cards. a ll 38 EIA standa rd
CTCSS tones a re included as we ll as t ime and hit accumulators. prog rammable
timers. tone t ranslation. and AC power supply at one low price of $595.00.T he $595.00 each
T P-38 is packed like a can of sardines with fea tu res . as a matter of fact the only $59.95 DTMF module
addit ional option is a DTM F module fo r $59.95 . T his module a llows complete $149.95 Digital CTCSS module
offs ite remote control of a ll TP-38 fun ctions, including add ing new customers or
deleti ng poo r paying o ne s, over the repeate r receiver cha nnel. with..

O ther fea tures include C MOS c ircuit ry for lo w power consumption. non-vol at ile available s
memory to re ta in prog ramming if po wer loss occurs. immun ity to falsi ng, pro- NOW C1CS
grammable security code a nd much morc. The TP-38 is backed by our legendary v·gHat
I year warranty and is shipped frcsh daily. Why not sc t passage fo r thc abunda nt wate rs 1
of Communicat ions Specialist s and cast your net s fo r a TP-38 o r o ther fi ne catch.

..COMMUNICATIONS SPECIALISTS, INC.

~
!!!!_'426 West Taft Avenue • Orange, CA 92665-4296
i_ Local (714) 998·3021 • FAX (714)974·3420 YrSlI ;

_ Entire US.A. 1-800-854-0547
CIIl(:U 10 ON READER SERVICE C4 RD

-~ -~----------



10k pot
270 ohm
30k
220k
39k

l OOk
t 5k
2.2k
560
66k
27k
47k
10M
10k

1OIlF.2Ov
O.l IlF. 5Ov
47IlF, 2Ov
0_047IlF, 100v
470pf. l 00v
3OIlF.2Ov

2N2222 NPN Transistor

LM3240pAmp
l M311 Comparator
SSI -202 DTMF Decode r
5089 DTMF Generator
74HC139
74HC374
74HC24Q
74LS123
SN75432

12v coil . SPST
600/600 ohm audio

Rl . 12, 22
R2
A3,16
R4
R5
A6, 17, 19, 23,

24,28
A7. 10 , 13. 18
A8, 9, 25, 26
Rll
A14, 27
A1 5 , 33
A2O, 2 1
R29. 30
R3 1, 32

C 1, 4.7
C2. 8 . 9
C3
C5
C6
C l0

Q l

U1 ,U3
U2
U4
U5
U6
U7, 8
U9
U'O
Ull

Re lay
Transformer

Normal mode switching is delayed or inter
rupted whenever the 10 is generated . to pre
vent it from being cut sho rt by other t ime-outs
o r user action .

Pans List tor the
Laptop Repeater Controller

Alllixed res is tors are v. wan , 5%

How W ell Does It Work?

As stated in the beginning of the article.
this design has been operating for nearly a
yea r with only a few minor teething prob
lems. At present. th is approach is probably
slightly more expens ive than a special-built
controller. At the rate the prices of micro
computers a re falli ng. however. it may soon
become much less expensive . The problems
one might expect when using a computer ncar
high power RF transm itte rs d id not appear ,
and the compute r d id not affect the receive r.

The program to dr ive the lap-top repeate r
is too lengthy to publi sh he re . It' s available
in machine-readable form from the author.
on e ithe r 3 %- or 5 1A-inch d iskettes . fo r S5 .

Th is type of design is far more versati le
than the usual controlle r, and could be
expanded a lmost limitlessly. For example .
you could attach a printer to log re pea ter
operation and pho ne ca lls. Almost any
computer accessory could enhance re peater
operat ion. Controlling the repeater uses only
a fraction of the computer' s power . so the
rest is on tap for whatever the programmer
can dream up. fJJ

Contmued 'rom page33

Station Identification

Four types of IDs. controlled by 3 software
counters (which count the II I s-secord d ock
ticks) . a re generated . If the repeater has not
been used recently . the software will generate
an 10 a few seconds after it is first keyed up.
The ID will be CW if the input ca rrie r re
mains. o r voice if the user releases his key
and removes the ca rrie r. At this time. two
timers will sian . a convenience t imer and a
mandatory timer. Ifthe repeater user releases
the key after the convenience timer expi res .
but before the mandatory timer expires. the
controller software will usc this opportunity
to do a voice 10 and both timers will be reset.
This t imer is usua lly set to between five and
eight minutes. If the mandatory timer expi res
(it should be less than 10 minutes ). and the
use r has not removed his carr ier, a CW 10
will be generated .

These three timers will sa tisfy the require
ments that the repeater ident ify itself at the
beginning of . at least every 10 minutes with
in. and at the end of. each QSO.

Lap Top

access password . tones which follow will be
interpreted as control functions . pennitting
the control operator to enable or disable the
patch or repealer . If the number sequence is a
prefix and valid phone number. the phone
number will be echoed back by the speech
synthesize r. and the ca ll will be placed . Num
bers beginning with a 0 or I are rejected. to
prevent long distance calls. A three-d igi t
. ' speed -d ia l" number (including 911) will be
recognized . a nd if a matc hing pre-pro
g rammed phone number is fou nd . that num
ber will be dialed. The program. with up to
640K of RAM available in the computer. can
store phone numbers for th ree -digit speed
numbers from 000 to 999 .

Once a phone ca ll is established. de tec
t ion of a O. I , or # terminates the call im
med iately .

~Iode Control

All the above input flag s and control fl ags
a re examined by the mode contro l log ic . to
dete rmine i f the operat ing mode should
change . For example . if during the IDLE
mode the receive carrier on flag is set. the
mode control logic will clear that flag and
change the mode to the REPEAT mode. This
results in the transmitter being keyed and the
receive audio being routed to the transmitter.
Table I shows the major operational modes
of the software .

Another example is when the receive carri
er off flag is set , indicating that the re peate r
use r has released his key . The next mode
depends on several prio r conditions . If , for
example . the OT MF tone queue contains a
valid access code and phone number , the next
mode will be the OFF HOOK mode . This will
cause the phone to be taken off hook to get a
d ial tone . and the phone number will be
placed into the speech que ue , to echo the
number back to the use r .

TALK IS
CHEA~

Asubsidiary of Zenith ElectronicsCorporation

Prices, product availability and specmcenons are
subject to change wittlout renee.

If you have
a mode m.

the HV-2000
Computer Voice will a llow you r
computer to reci te re ference and
research info rmation from time
sharing services. Or, speak rad io
tra nsm itted ASCI I informat ion.

The HV-2000 Computer Voice
Card . containing speech synthesize r
and audio am plifier. plugs into any
AT or XT-compaliblc co mputer's
expansion slot. An external speaker
is also included. Versati le . Hea th-
deve lo ped so ftware gives you a
wide variety of voices and easy in 
terface to high and low level
languages .

The H V-2000 Computer Voice .
At le ss than $90.lalk IS cheap. To
order. ca ll toll-free 1-800-253-0570.
Use you r Visa. Maste rCard . Ameri 
can Express o r Heat h Revo lving.
Charge ca rd . Or ca ll 616-982-3614
fo r the nearest store locat io n.

Have you heard? For less than $90
your AT o r XT-co mpatible com
purer can talk! All it needs is the
HV· 2000 Computer Voice Kit from
Heathkit

Reading letters, transcriptions
and co mpute rized instruction can be
easier and qu icker than you ever
thought possible. Computer games
gain a new dimension. Your co m-

puter can eve..n.e~n~t~e~rt~a~in;.;Ch~i~ld~r~e~n;.._'1
with sto ries ~
and songs.

Heath Company

92 73AmateurRadio · November, 1988



You're In A Separate "Class" With The SB-1400 Transceiver

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

Address Apl. _

Cily _

Heath Company

Name _

Slate ....,.-:-,----c-::-c:-:.z •p ...,...==,--- _
" ..,l>oKl,.ry 01Z""rl~ EIKI' o<>oGS eo.-.'"""

AM-4S1Al

II D Yes, send me a FREE Heathkit Catalog.
I Send to: Heath Company, Dept.011·714
I Benton Harbor, Michigan 49022
I
I
I
I
I
I
I
I
I

For a FREE Hea thkit catalog, send in your
OSL card, mail the coupon below or call 24 hours a
day TOLL FREE:

1-800-44-HEATH (1-800-444-3284)

The world is at your fingertips with the NEll'
Heath 5B -1400 All-Mode Transceiver featuring dual
VFOs and 20 memory channels. With a price tuned
into your budget, the SB-14oo is a n assembled
SSB/CW/AM a nd optional FM transceiver-that
delivers lOOW of PEP output on aUnine HF amateur
bands, with l00kHz-30MHz general coverage
reception.

The 5B·1400 is the latest addition to Heath
Company's full line of amateur radio equipment -.
everything you need to complete your ham shack.

Heath Company also carries an extensive line of
other electronic products. From com puters to
television sets , from test instruments to ste reos, e\'I.' I}'
Hea thkit'" product - kit and assembled - is backed by
40 years of dedicated attention to design, qual ity
and durability.

I
1-



•

The NEW Generation of T.T.& T. Hand Held Transceivers
From Alinco Are Just Around the Corner!
Introducing The DJ-100T 2 Meter Hand Held Transceiver
• Tiny ~ 1-3/16" 0 x 2-3/8" W x 6-5/8" H

• Tough = 6.5 Watts (With Optional ESP-8NAl Nicd Battery Pack)

• Terrific = Features and Benefits

• LCD with Switchable Backlighting

. 10 Memories

• BNC Antenna Connection

• 16 Button DTMF Pad

• Easily Accessible Dip Switches For Encoding
Sub Audible Tones

• Battery Save Draws 15mA For Extended
Battery life

• .20uV Sensitivity

• 144.00 MHz to 147.995 MHz

• CA P and MARS Modifiable - Simplex on ly

• Standard Battery, EBP-9NAZ
Has DCfDC Converter Built In

• Sto res Standard Repeater Offsets In Memory

• Full Range of Accessories

. 220 MHz and 440 MHz To Follow Shortly

(Optional EBP-2NAZ Ni-Cd battery)
ClRCU 6 7 OM JlEAOU s.t:RVICf: C" Ml
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Number 3S o n your FeedbKk c:.reI

73 INTERNATIONAL

Noles from FN42
Hambassadors (co""sp on.

dents) take note: Themes for the
12 issues of73 Amateur Radio for
1989 which you might want to
keep in mind as you send us your
reports are as follows, Remember
we must have reports HERE two
months In advance: November
1 for the January issue, Decem
ber 1 for February. etc. Janu·
a ry- Workbench /Gadgets ;
February-Product Reviews;
March-Sateflites ; April-VHF
and above Antennas; May-Edu
cat ion/L icensing/Upgrad ing
(What is going on to promole ama
teur radio to young and old?);
June-Field Day/ORP Operation;
July-Microwave/ATV; August
Packet Radio; September-HF
Antennas; OCtober-OX; Novem
ber-Annual Holiday Shopping
Guide; December-HTs.

A Word to the Wise: Don ·t be
silly enough to believe all you hear
or read about W2NSDI1. It is an
election year in the USA. and
Wayne is a candidate. We respect
the constitutiona l right of free
speech when criticiz ing, but
sometimes it is exercised by indi
viduals who misuse the privilege.
This is an individual (unaulho
rized) editorial statement from the
RP part of GGG. (For those who
missed last month's column, eee
means the entire "all-C-ing" edi
torial staff of the magazine, acting
as super-editor for the material
sent in 10 us by our international
Hambassadors.)

November's events around the
world: I-National Day, Algeria,
Antigua (24th for Zaire); 3-Cul·
ture Day, Japan; Independence
Day. Panama (181h for Morocco,
22nd for Lebanon, 25th for Suri
name, 28th for Albania); 4- Flag
Day, Panama; 7-Revolution
Day, USSR; 8-Queen's Birth
day, Nepal; t t -s-vetersne Day,
USA; Armistice, France; Remem
brance Day, ceneae: (12th for
Bermuda. 13th for Great Britain,
and (Volkstrauertag) Germany;
14-Dynasty Day, Belgium; 15
Proclamation of the Republic,
Brazil; 17-ArmyDay,Zaire; 18-,
National Holiday, Oman; 20
Revolulion Day, Mexico; 23
Labor Thanksgiving Day, Japan;
24-Thanksgiving Day, USA;
29-Proclamalion of the Repub
lic, Yugoslavia.

edited by C. C.C.

Roundup

Great Britain. A " self-financing
organisation that sponsors a
varied award programme based
on working [hearing, for SWLsl
stations in Greal Britain & North
ern Iretand" recently presented a
Diamond Award to " the first ever
claimant trom North Ameri 
ca ... Jim Thurber K9KQ " of
Clarkson . New York (for 1100
areas logged). The Worked All
Brita in Awards group, which
was started in 1969 , makes
donations 10 help disabled and
handicapped hams. The WAB
Awards are based on areas
worked; Ihe more than 4,000
areas are those created by the
National Grid Reference (NGR)
in Great Britain and the Irish
Grid. They are 10 km by 10 km in
size, up to 100 in each of the sixty
one 100 km by 100 km " large
squares." The former are idenli·
fied by 00-99. the tatter by leiters.
Examples: SP42, GB2.

The Awards are Basic, Bronze,
Silver, Gold , Platinum, and Sap
phire, for which the requirements
are stations logged in 100, 200,
400, 600, BOO, and 1000 areas,
respectively (for European sta
tions the requirements are 300,
500, 750, 1000, 1500, and 2000
areas, respectively). There are
other area-based awards also, in
cluding (for non-European sta
t ions) the W.A.B Overseas ln
trocluctory Award calling for 25
areas and 10 (Of the 78) counties.
A WAB special record book may
be purchased.

For further information write
Membership Secretary Brian Mor
ris G4KSQ, 22 Burdell Ave., Sand
hills Estate, Headington, Oxford
OX3 BED, England, or Dave Bird
AA6DB, 11226 Quinn St., Downey
CA90241, USA .

Ireland . Bai le Atha Cliat h
(DUblin, that is), in its celebrations
of " One Thousand Years as a
cny" (see Roundup, p. 98 , April
issue), worked Dublins all everme
worid on March 17th. The Millen
nium Amateur Radio Commiltee
reports contacts wilh Dublins in
Australia, New Zealand , the USA
(in Georgia, New Hampshire ,
Pennsylvania, Texas, and Virgin
ia), ancl on Banana Island 011 Sier
ra Leone. The call was EllOOO ; a
pre-stamped QSL card from the

Irish Postal Service is available
direct at PO 2223, Dublin 1.

Israel. From Ron Gang 4X1MK:
The four stations for the 40th An
niversary in April (Of both Israel's
independence and Ihe IARC),
4Z401 , 4X40A, 4X40R, and 4Z40
C, made tens of thousands of con
tacts,and QSL cards have gone to
all stations QSO'd. A special cer
ti ficate is available to any who
contacted all four stations- appli
cat ion with documentation and
US$5 or ten IRCs should be sent
10 Anniversary Certificate, IARC,
PO BOK 4099, 61040
Tel-Aviv, Israel.

4Xl AUfl (eK 4Z4RU) is the call
of Jim's packet gateway station
tying the national 144.675 MHz
network with HF on 14.1075 LSB.
Alon 4Z4ZB also has 4Z4SV/ l
running a BBS on the same fre
quency in the evenings. Packet
has caught On by leaps and
bounds in Israel, and one out 0 1

every le n stations now has packet
capability.

Kenya. Fr o m Rod Ha l len
KB7NK, 5Z4BH (Box 55, APO
New York 09675): The Radio Soci
ety of Kenya (ASK). IAAU-alliliat-

ec . is a very active group indeed.
Consisting mostly of Europeans
and Americans, it is working to get
Kenyans involved , with classes in
basic electricity and Morse code.
There is no Novice license now,
but the club is working to rectify
that. It also sponsors an SWL pro
gram and issues identifiers (e.g.,
RSK- 001 , RSK- 002, etc.j. The
club has one 2-meter repeater in
Nairobi and soon will have a 70cm
one on Mount Kenya. An FM re
peater is planned. There is no re
ciprocal licensing with the U.S.,
but licenses are routinely issued
(a 2-3 month process) to anyone
holding a General or higher class
license from his home country, or
10 anyone passing a Morse, theo
ry, and regulations test . Licenses
are renewable annually.

eee invites 5Z4BH to be a rov
ing Hambassador for Africa-but
where will we mail his free sub
scription? One of his main infer
ests is DXpeditions ("being one,
thaI is, remer rhan working one "),
and for the next four years he " will
be traveling extensively in East
Africa and would like to operate
from as many countries as possi
ble. " Bill KE3A will be handling
his OSLs.-Ed.

RO
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the 230A Linear Amplifier
Something new in a high power, high quality, HF linear amplifier

T he Advanced Radio Devices (AR D) 230 series represents a new genera tion in high power
linear amplif iers. Uti l izing microprocessor control, the 230 provides full "HANDS OFF"
au tomatic operation.

.. Full pewee i, alway. available

.. Completely automatic

.. Microproceuor controlled tuning

.. No time limit for QRO

.. Full QSK
,. LCD metering
,. VSWR readout
.. Microproeen or controlled protection
.. Automa.t ic t ube monitoring
.. Easy modific ation fo r 10 rnetera
.. RS -232C output for external control
.. Modular conltruetion
.. Export /commercial venionl available
.. Remote antenna twitching control
.. Remote control up to 250 fed away
,. UPS shi ppable (3 boxu )

_.•
Frequency: all amateur (1.8 - 21 MHt)
Drive: 50 - 80 wattl (or fu ll output
Output: 1500 watta PEP
Input Impedence: 50 ohma unbalanced
Input VSWR: 1.5 :1 (higher on WARC)
Output Impedenee: 50 ohma unbalanced
Harmonic Supp: greater th:l.n - 45 dB
Intermod p rods: more th:l.n -35 dB down
Duty : CCS (cont . commercial eve.]
Tubes: EIMAC 3CX800A1 (t wo)
ALC: 0 to - 6 VDC
Output Configuration : Pi -L
AC Power: 230 VAC at 20A
Site (WHO in inche. ) ok Weight

Microcontroller: 10x6x9 at 5 lb•
RF/AC u nit : 14x22xl3 at 86 lb.

Orders: 800-368-3270 Loc7~3~3~.c~3;3fO

EEB Electronic Equipment Bank
516S Mill S1. NE, Vienna, VA 22180

(ju.t minute. from Washington . DC)

IRON POWDER and FERRITE PRODUCTS
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Addresses in China lor aSLing_

lu (we call him ZUlU); other mem
bers are Chen (YL), Wu (OM), and
Zh ou (O M) . So please ca ll
650674.

Shanghai's a-meter net. Last
month the fi rst 2-mete r net in
Shanghai opened-it also was the
first VHF amateur net in China .
The p refix is B4 , and the net
consists 01 26 a-meter FM sta
tions . How this came about is in
teresting.

One year ago, when BY4AY
(the club station lor the Center of
Shanghai Child ren SCience and
Technique) was set up, many oth
er organizations hoped to set up
clu b stations. However , li rst
among many knotty problems was
the lack of HF transceivers and
any equipment special to ama
teurs; p rofessional eq uipm ent
is too expensive . BUI BY4AY
learned trom the Shanghai Post
Office that there were obsolete
2-meter transceivers in its depost
tory and there was a plan to sell
them. So BY4AY bought them,
changed the cryst als lor amateur
bands and adjusted them. Now
they have 10 fixed frequencies
and to-wert output power, and 26
secondary schools and branches
of the Shanghai Childrens Center
bought them and set up the net . It
is planned to extend the net, and
to use itto attract more people into
ham radio.

No Bureau in China . La st
month a member of our club came
back from Beijing city with a pack
age weighing 3 kilograms. It was
all QSL cards from all over the
wortd, some, we were surprised to
find , mailed a year or more ago.
Amateur radio is new in China and
we do not yet have a strong orga
nization. BY1PK is the club of the
CASA (as W1AW is 01 the ARRL),
but lacks members or funds to be
a aSL service. So hams should
send ost,e direct. Here is a list of
some BY stations. (Table 1.) lf you
don 't know the a TH you contact
ed, send your card to another
station in the same city. We hope
the CASA wilt provide a aSL ser
vice as soon as possible; foreign
hams too.

City
SuZhou
FuZhou
Shanghai
Shanghai
Nanling
Shanghai

Beijing

Table 1.

PO Box
51
507
205
227
2405
5304
6 106

BY."
452
5QA
4AA
4AOM
4AN
4AV
8AA

As his farewell report, Jim sent
in a long, detailed article on Willis
tstena. " ... a tiny coral outcrop in
the eoral Sea " now celebrating its
67th anniversary as one of the
Bureau of Meteorology's remote
Observing Offices. We will use
p arts o f i t over th e com ing
months, but not its last paragraph,
because that belongs here.

- Ed.]

Please call 650674 . When you
come to China, maybe you hope
you can operate in BY. In tact.
many hams ask me about this
when I work on the air. Yes, it's
possible . When you arrive in
Shanghai, bringing your license,
you could call BY4AA's telephone
number and you will be told the
requirements and how to get to
the station. BY4AA is the club sta
tion for the CASA branch and has
many high-quality rigs. You can
work in not only CW and SSB but
also SSTV, OSCAR, and a 'rtv.
The manager of the station is Xu

CHINA

Chang Han-Dong (BY4AOMj
Institute of Estuarine

and Coastal Research
East China Normal University
Shanghai 200062
People's Republic ofChina

BY, BT, and BV. Maybe you
have worked several 01 these Chi
na or Taiwan ham stations. Soon
you will hear the voices of BZ and
BG. So ta r as I know, BZ will be
earner: it is the prefix of private
calls and must be worked at club
stations. BG is the prefix for pri
vate stations, and because 01 the
price of SSB equipment, most of
BG stations will work in CWo Some
01 my friends are going to make
CW transceivers. When BG sta
tions appear on the air, it means
that Chinese ham radio will enter
a new stage.

Finally. Aller l ive years of being
the WIA's Official Correspondent,
and having written in that time
over 60,000 words, trying to give
the rest of the world an insight into
Amateur Radio down under, I now
feet it is time to step aside for
some new blood to take over with
new ideas andlor a dmereot ap
proach. Thank you for reading the
••Aussie column" over the last five
years. Cheers and beers for the
last time, mates! Jim VK3YJ .

column-which did not appear in
that issue but in May, page 96.

W or ld . The In tern ati on al
Telecommunication Union (ITU)
has published three new econom
ic studies which may be obtained
in English, French, or Spanish for
the costs listed below by writing
the ITU Sales Service, Place des
Nations, CH·1211 Geneva 20,
Switzerland .

For 45 Swiss francs-Telecom
munIcations and the National
Economy: the role telecommuni
cations plays in increasing the et
fiCiency of economic,commercial,
administrative, social, and emer
gency act ivities and services . For
33 S f r- T h e Benef its 01
Telecommunications to the
Transportation Sector 01 Devel
oping Countries: a case study in
the People 's Democratic Repub
lic of Yemen. For 37 Sfr-Contri
bution of Telecommunications
to the Earnings/Savings of For
eign Exchange in Developing
Countries : a case study of the
Kenya situation.

AUSTRALIA

JE Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria
Australia

[Jim Joyce saw to it that Aus
tralia was represented in these
pages evo!)' month from Novem
ber, 1983, to May. 1985, and. on
average, every other month since
then. He writes, "I feel, reluctant
ly, it is time to give it away. . . {so] J
have sent in my resignation [ to the
WIA] as their 'Official Correspon
dent ' to your magaZine." We will
welcome his rep lacement when
the WIA names him/her, but we
warn the new Hambassador for
Australia that Jim will be a tough
act to follow. His interest in and his
competence in reporting may well
be matched, but Jim often went
beyond the call of duty, purting in
his time and purting up his own
money to help many hams who
called on him for advice and intor
metion. (In fact, it will be best if the
new correspondent doesn't put up
withunreasonable requests, includ
ing the majOrity of them-those
which were not intentionally unrea
sonable.) So thanks from all of us,
Jim, and our very best wishes.

-RP.

Netherlands. From Joseph A.
Snemcut PA0vDZ; Two Guiness
Book of Records successes for
VRZA! At the annual Amateur
Radio Campingweek, we intro
duced the world's largest and
smartest keys-PD0PHA's , 6.55
mete rs long, and PA3EQN's,
measuring 15.4 8mm. PMJWX
made a aso from the camp ste
lion (PA6JUT) with PI4VRZlA us
ing the big one , and the little one
was used to make a aso with the
VAZA station, PI4VAZlA in Apel
doom. (Belgium held the record
lor the biggest belore, and maybe
will now take the next stepf} The
protocol lor the event was wrillen
by PA0JY, and the officials were
Chairman PA0PRT and PA0VYL,
an official from Radio Controle
Dienst, the Dutch PIT.

A steam train was chartered
lor the hundreds 01 camping
amateurs for a "train-mobi le" trip
from me-en to Apeldoorn and
back. A 220-volt generator fed two
transmitters (80 and 2 meters),
and we had a 5J8-wavelength an
tenna for the latter and a nauwave
dipole stretched over the tops of
two carriages. " The only trouble
was sometimes the TAX (had to
go) QRT [since before eachj tun
nel the antennas had to be let
down. "

Repub lic 0 1 Sou t h Africa .
[Welcome , our new Hambas
sador, Peter Strauss ZS6ET, whO
will appear in our January issue
with licensing andpacket intonne
tion!) He wrote, " While on a busi
ness trip from Johannesburg to
East london I found a copy of 73
by accident. I have not seen [it] for
years it's a real collector 's
item at US$5 lin Johannes-
burg) for the April 88 issue."
ZS6ET recently received the Am
ateur of the Year Award from the
South African Radio Amateur
Foundation for his ach ievements
in the foreign licensing field lead
ing later to bilateral agreements
with the US, Germany. Swrtzer
land , Portugal , and Israel. At
present he is the public relations
representative for the Packet Ha
die Working Group 01 the SAR
league and the spokesperson on
foreign license affairs for the Jo
hannesburg branch 01 SAAL. He
is alsoS4ZET and DF4YE , and ex
A22PS.

Taiwan. In last month's list of
special assistance to hams visit
ing other countries, the offer of
Tim Chen BV2A/BV2B should
have appeared. See the March is
sue, column 2, page 90, and his
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1988 we enJoy excellent commu
nications through regular air ser
vice. di rect overseas dialling.
telex, and facsimile , surface mail
is surface mail, and the Earth is
just as large as it was at the begin
ning of time! And by the way-be
sure your IRes are stamped on
the left hand side by the issuing
post office. They are not legat ten
der without the stamp.

Amateur radio activity on the rs
land is a bit up and down. We have
lost Phil VK9NP. who returned to
VK2 in February . VK9NS and
VK9NL were absent on the HIOXA
DXpedition to Howland Island .
KH1, and the aSLing took up a lot
of l ima, keeping us off the bands.
Our hny post office is coping well
With the thousands of items of
mail. It does happen that we find a
little notice in our box about "an
item too large for the box awaiting
collection inside ." This turns out
to be a large mail-bag jammed full
o f ma il. One recent peaceful
Sunday Jim opened the box
and got a shock when a hand
appeared out of the box with a
ba lch of mail. He thought it
was the Adams Family " Thing."
It was a member 01 the postal staff
who saw daylighl appearing in
the box and took the opportunity
to get rid of some of the overflow.

Visitors. Bruce VK9AO, son of
VK9NS' visited over the crutst
mas period and was quite active.
but as there usually is adequate
activity from Norfolk Island . real
DXpeditions here do not ta ke
place these days.

Harvey Brain made a surprise
visit strictly lor holiday purposes.
Old timers will remember him
as VQ9V and V09HB from the
Seychelles . operating f rom SI.
Brandon and Agalea in 1963, fol
lowed by Farquar Island and
Desroches Island later. He also
was V08HCB when operating
from Chagos in 1964_He lives in
New Zealand now.

•• • • •
Two hundred yea rs have

passed since March 6. 1788.
when a small group of convicts
and their over seers stepped
ashore on the uninhabited Norfolk
Island and began to clear land to
establish a settlement. So Norfolk
Island, like Australia and the U.S.,
is celebrating a Bicentennial. It
has been 200 years of ups and
downs. booms and busts, but the
people here toclay are proud to
see their flag as a symbol of a tiny
island which has emerged as a
modern , largely self-supporting
and economically independent
community of the 1980s. III

about 125 people from the UK. the
US , India, Senegal . Bermuda ,
New Zealand , France, Ireland,
Belgium, and Germany. The 22
lecture program covered digital
signalli ng techniques on Bnnsh
Rail. amateur satell ites . RnY pic
ture compos ition , high-speed
modem design. and packet radio
networking: along with the last
named , a number of visitors, in
cluding some from the US. de
scribed their own networking.

The symposium was such a
success thai the RSGB quickly
announced a second Data Sym
posium to be held the weekend of
July 8-9,1989, also at the Harrow
SChOoL

The growth in tile amateur pop
ulation continues. seemingly with
out end. At the time of this writing
[August ] cansiqns in the series G0
J.. and G7B.. are being issued.

..... ......
1.1

NORFOLK ISLAND

Kirsti Jenkins-Smith VK9NL
PO Bo. 90
Norfolk Island. 2899
Australia

Ou r flag . When Norfolk Island
gained a measure of self determi
nat ion back in 1980. our flag also
came into being. It is flown proud
Iy from all our public buildings,
alongside the Australian flag
which, of course. represents "the
last say " in important mailers
like foreign policy. ccmmumca
ions. etc .

Our stamps. It has been many
years since we started issuing our
own postage stamps 10 boost lo
cal finances. We still receive. how
ever. a number of SASEs with
Austral ian stamps-strangely
enough mostly from ma in land
Australia! Many Auslralians have
only a hazy idea of what and
where Norfolk Island is. They of
ten confuse us with Lord Howe
Island which is in fact classified as
a pan of New South Wales. These
SASEs have to be bulk-mailed to
Iriends on the mainland 10 be
mailed there.

Your IRCs.While on the subject
01 stamps and SASEs. keep in
mind that one IRC means surface
mail postage. and surface mail
leaves Norfolk Island only every
couple of months, meaning you
might have to add two months to
the usuat two or three months it
may take for surface mail sent
overseas from Australia . While in

Visa, MC, COD

Only
$299

Designed and
built in the USA
Value + Quality
from over 25 years
in ATV..W60RG

discount to encourage use of this
band.

The highlight was the opening
ceremony, performed by His Roy
al Highness Prince Philip. Duke 01
Edinburgh . Introduced 10 RSGB
President Sir RiChard Davies , the
Duke said in his opening speech
that although he had broadcast a
great many words by radio, he had
never been a radio amateur. II
turns out, however, that on one
occasion at school he had built a
work ing crystal set. He said he
took much pleasure from being
the RSGB Patron.

The whole opening ceremony
was broadcast live on special
GB2RS uansmtssions on 80 , 40,
20 . and 2 meters. GB2RS. the
weekly news stat ion of the RSGB.
used the equipment of the ex
hib it ion special event station,
GB75AC. So far, signal reports in
dicate satislactory reception in
Britain and Europe. The Duke
later transmitted a message of
greeting 10 another special event
station, GB75ER, at Windsor
Castle-the only type of transmis
sion allowed by a non-license
holder!

Only two weeks alter the NEC
binge, the first RSGB Data Sym
posium took place at the Harrow
School in North West London, at
tended on each of ns two days by

(818) 447-4565 m_1 S.m-5;3tl pm psi.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

TX23-1 one wan ATV transmitter crystaled for 1289.25
MHz runs on 12-14 Vdc @ .SA. PTl TIR switch ing.
7x7x2S. TVC-12G Downconverter $109. Transmitters
sold only to licensed amateurs for legal purposes verified
in the latest Cal lbook or with copy of license sent wil horder.

GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorf Heights
Ha wley Hill
CamberleyGU179JO
England

TheUK Scene
The main event celebrat ing tile

75th ann iversary 01 the Rad io
Society of Great Britain has
passed off with tremendous suc
cess . This very special occasion
was marked bV a nalional exhibi
tion and convention at the Nat ion
al Exh ibition Centre in Birming
ham. It featured eu the mater
suppliers and retailers of amateur
radio equipment and specialist
groups some used the occasion
10 announce new products or spe
ci al offers . Yaesu showed the
FT·747 aueenc transmitter and
full-coverage receiver : tCOM
demonstra ted the IC-32E dual
band VHF/UHF hand-portable ;
SNOS had the ux-maee 144
MHz. 25 Watt transverter that's
advertised as " user-friendly,"
and also Irom the UK, Microwave
Modules promoted the a-meter
(70 MHz) equipment with a $35

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 phone
jacks . Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps , and antennas for the 70, 33 , & 23cm bands.
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HI' Eq uipmont
T5-94OSI"T Gen Cwg xc'" 2449.95 Call S
T5-44O$lAT Gen Cwg Xcv, 131995 Call S
TS-l.a5 Compact Gen , Cvg
,~ "." Call S,.,

T5-tl 1A All Mode a- 25* ",'" " C...
Tl'I-7S'A All Mode MoCiIe 25W e.. " C. ..
TM-221" 2m 450w '" " "'".TM-255OA I'M MobIle~ ." " "'".t ....257OA I'M MobIle 70w "''' "'".TH-2 15A 2m HT Hili h All "." C...
TH.25AT 5w Pockllt HT NEW a.. " C...
TId-121A 2mItOcm I'M Mobi .... ..." Call SU.,
TM·42 ' A ComPICt I'M 35w 4-49 95 Can S
TH·45AT 5w Poc k.. t HT NEW 36995 Call S
220 MHz
TM·3530A I'M 220 MHl 25w 499 95 Call S
TM·3,21 " Compact 25w MoQ;Io 4-49 .95 Call S
TH-31SA. Full Fell1ufeod 2 5w HT '" " Call S

HI' Equlpmem IC·735 .... JUN ',
OCON
10-781 New Delux. HI' Rog "'" Cd •
10-761 t oeded wtU1 b tru "" c...
10-735 Gen , C"'ll XCV!" "" "'".1C-7S1A Gen Cwv XCV!" .... Cd •
".,,"'~
IO-R7000 25- 'JOOI Mloll Revr "" c...
IO-R71A 100 ~ loll·30 MHl Revr '" Call S

'"'1C-228A/H '0'"'' Call S
1C·28A1H I'M Mob;~ 25wl45w 4691499 Call S
rc-oacr I'M HT 409 95 CIIII S
1C.2Q" T 2m 7w HT 42995 Call S
1C·900 S ix Band Mol:KJ6 ." Call SU",
1C-46A I'M MobIle 25* "" Go"
1C.()o&AT I'M HT «. Cd •
IC-olGAT «OMHl HT ."..e Go"
220 MHz
1C-38A 25W I'M XCV!" '" "'".IC32AT 2mftOem HT "''' C...

y.uSU
HI' Equ4>il.."
n ·767 GX Gen. Cwv Xevr 1929 95 C.. .
FT·757 GX II Gen Cwv XCV!" 1129 95 Call S
FT·747 GX N_ Economical

Pllrlorrner 86U5 Call S
FL·7000 15m·t6Om AMP 199500 Call S

'"'FT·212AH NEW 2m 45w 459 ,95 Call S
FT·t12AH 70cm 35W 499 95 CRlI S
n·29QR All ModIl Portablll 599,95 Can S
n ·23 RITT Mini HT ,.." c...
FT·2Q9AH I'M Ha ndtleld 5w "''' "".VHFfUHF Fuh Duple_
FT·7J6R, New All Mode

'""""" H4995 "'"......-FT,721R 2mftOem HT '"" "'".FT·109RH New HT '" " G.. ,

KENWOOD
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lIMON tW()HE i Q'j

CP-'O'~ .....11. , , '00 00
CP-OS' O ,_11. , • 3' 4 00
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, • _00

W. CIorry' I lu llllrll 01 K C_lor III ou' •.-lios.
elll ul lor Inlormil ion on long rlnge Ivl l du plex. ru rl'
mobil. or polnl lo polnl.
We Cl rry Rldla- Te lepllon..wl1h up 10 e 60 mile rl nge
10. d ome s t ic or ex port u...

RADIU" ~ ~ 1~« WI

COMMUNICATION S I': ~~ "(21J) nt~71i6
1025 S. LI Brei Ave .

LOI Ange~. CA 90011

ProvJState _

CIACl.E 362 ON RUO EII SEIIVIC E c ARO

Emergtll ·PtlCk
'0·/0 s 9 ~
10: ~,.,

ClRCU J04 Oft READERSEIIVICE CARO

MEMBERSHIP APPLICATION
Name
Street
City ~ _

C1oIlCL£ 344 Oft READER SERVICE CARO

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

Government Liaison and More-Much More!

Charge to 0 VISA 0 Maslercard 0 AMEX 0 Discover Expires _

Carel Number Signature _

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

$25 in U_S_536 elsewhere (US funds) Licensed amateurs. or age 65 o. over, upon submlltlng
prool of age, may requeslthe special dues rate 01$20 In the U S 528 elsewhere, in lU,S, lunds)
Persons age 17 and younger may quality for special rates. wrile for appncancn

For postal pu rposes , fi fty percent of dues is allocated 10 OSl, the balance fo r membership

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

KENWOOD TS940 OWNERS
Are you frustrated luning in sse & CW signals
because of the 100 last main luning rate 0110
KhZ/revolution???
Try ,he NEW Copyrighled Giehl ElectroniCs
Software Kit !!

Features:
oMs'll lur,,,"9 rale 012 KllzJrevolullOl'l LSB. USB. CW & FSK
_Main tuning rate Of 20 Khzlrevol ut;on AM & FM
• Tunu,.g rate automatIcally increases when 1M Imob

IlPfted exceedS 2 turns per second to make Ihe long
asv', la st

- sp!'l lSOl CW problems tolved
- Easy to ""'laM (sImPly remove l~ old IC eIlop fJQm its
IQf;k" ."., plug 111 !tloI ...... G....... Eleclronoca IC tl'Mp1.

oCompiete inslfUClIOM

Send check or money order lor $2510:

Giehl Electronics
e.o.80.18335, crocoeeu. Ohio 45218

PERS O NAI .IZU) I\I (JGS
YourCall ,ign & ARIH. logo on a 1001, coffee or 15
Il l . beer mug

A (;KEATGlt, 'U)EA OR c r.uu "WARH
1001. M"8 ~.\lS 2fo,SIO,'1S
IS",. Mug S7.9S ~h"SI4'IS

' pilon Gill "",,' dIU~""" dn.Igml ,.,... SI ,so ,...,. Onlt'
AII<>oo 6 .. k> del" ...·,.. 'C ""'''''''''' -.id 5'1 I..

SetlI:I ClIOI:~ Too.o~ To CALL SIG" C UPS
' _0 IlOX 17Of.;!. ~rh . >,;C 2761'1
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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.

Facsimile Screen Display

Brings you the
Breakthrough!

Advanced Electronic
Applications, Inc.

P.O. Box C-2160
Lynnwood. WA 96036

206-775-7373

No matter what computer or ter
minal you plan to use. the PK-232 is
the best choice for a multi-mode data
controlle r. 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 reviewed 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 radio 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. You deserve the best you can
buy, you deserve the PK- 232.

3 Proven Winner

••
•

While you ca n use most modem or
communications programs with the
PK-232. AEA has two very special
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 printer operation, and a
second program for transmis
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5 -1/4" disk and the Com
modore programs are plug-in ROM
cartridges,

2 Software Support

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 fo llowed by a limiter dis
criminator with automatic threshold
control.

The internal decoding program
(SIAM tln

) feature can even identify
different types of signals for you, in
cluding some simple types of RlTY
encryption. The on ly software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Displ ay

1 Versatility

CIRCLEss ON READER SER VICE CARD



STATE

One Newtronics Place
Minera i Wells, Texas 76067

(817) 325-1386
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L':"'-~ Yes. please send infor
mation on your line of amateur
antennas to:
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I
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I
I
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: . "
shipping USA: tncl. pre-wtred. tested
computer Interface, dtsk, cables &.
manuallstmplex versllXl on request)

SYSTEM OPTIONS

·_lor l.IAAS. \/01 F..., · ".., f_lC!l<)splly
£"T, e-COllSI AI'\J PaIa _IIli: • F~RIr9t 1:J6.17 ~ Of

·FoJIyFoeIdProgr_ lJO-512mH.!
•9!1 QIameIs • FCC &DOC IYPf~
• True <lO Wall~ •low Cost OT,",F ""'. a.~.
•b t,.",.;y A"!l9"'I • O'>t'fnogPll $I'Io1lll"'9 A.;JIla~

• Shopped Complele "" Mike. MoboIe Shde Mounl &POWIi' C~ble
• e... SlatlOO P S , mobole Aot" ooas "!C _'" StOCk

..\X:\llnl'orpllrall'd
1l7'l I IA",raSI.

(;anl"n (;r...., CA "2h.1ll-2.121
W.-. Ofc.. 71~-638-aII07lor""'-' ..1ot<Mt....

CIRCLE 2U ON REAOER S ERI/ ICE CARD

wnex DOES O:>E EQUAL TWO?
wuzx IT'SATAII \ IKBITHA:"SI'EIHR

r o m n:KClU & _-H IATH RB,-\\IlS 1\ oxr rxrr
.~

----

"·S UP E R COMSHACK 64" ·

•I I , IC02 ;04; 2AT; Ul6; n 727R;209;23;73
Module Inslalls ln slde the radro In 15 Min . Donst audlo
to 1 watt! I.(MI standby draln/ Corrccts low audtoy
1000'. of h .ppy WIlen . Minature audio amplifier
Us ed by Pollee. F ire, E m e rl e ney ••dds 40 dB lain!

for a ll H.Ts when it needs 10 be 1.0L"D! ......... _-a :
~ Model ABI S-$ 22.95~

•

CIRCLE 263 0 ... AEADU St:RI/1Cf: CARD
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CIRCU: 5 0 ... READER 5I:RI/ICE CARD

FOR THE BEST INUN EAR AM PliFIERS.ANTENNA TUN ERS,
TRAN SCEIVERS, METERSrn:. REPLACEMENT PARTS. FAC
TORY SERVICE. NEW PRODUCT INFO. DDMESTIC.INTER
NATIONAL DEALER INQUIRIES INVlTED _

1'0". H
E 1Itc• ." U
NY 11$11. USA

n"",,",...,.""

i 45 14 Ji:D.AY I =
2DiE~ p'r:liV§l ~
1foI')'57 .~.=
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C64 VIC20: 128 ; IBM. A must fOl" repeaters...Decod.e.A.Pad.. *TSUQ D ecoder AQUAD Option

works on all computers Model DAP $ 89.95 · +8 to +20 v. s upply: low power drain
r::r::r::--:::::r:::-:-r:::::::::-::-:-r::-::- · Field p ro,lt. j umpers: 50,000 codes

·Moment ary &. Latching: DPDT relay
·WronRd lg. rcset:LED's d lw ts+latch
· 24 I'ln Conn. hook up &. Expansion
"Qu.d .dd. (4 ) DPDT 2A. Rel.y. II:
indlvtdu.al3 to 5 Digit on/off codes
»Statue outpu ts: wired & tcsted

TSDQ $79.95 QUAD $99.9
"

Touchtone to RS232 300 baud interface
am your computer In sic to e mu ti 19lt sm ogs "

sound alarms. observe co de• • Include. b.sle pro,ram for

>:kz E NGINEERING
I~ C ONSULTING

Programable Repeater Controiler/HF & VHF Remotes! Aufopotch/CW Practice
RotorControiNoice Melers/ Pa in IUser L~ In / Unlimiled VocabuJory/Pac ket BBS

1·1 'i Set u p your 0\l0TI personal or
club repeater With any Dual
band radio from your home or
c1ub stte. Delete any user'. a e
c e .. c ode without affecting
alhere . The CSG4S n ow h as
the meet advanced control
feature. available .t an rice!

}7757, 767, 980
TS440, 940, 140 r-t-
IC7JS,761

III II ~

. ,., 27R, 767, 736, TS711, 811 (l tor Control
REPEATER CONTROLLER AUTOPATCH REVERSE PATCH
Remote Change all vanabr ·10 20 118 dl,.,t) tele. ill's storm
Clear Synthesized voice 300 use n {CTCSS+ 2 t one page
Program mail bcx 0:.- select 5 0 enabJe/d L..ble tel. " .
10 tall voice message or CW Directed / genenl/re_rae page
"Alum e1ock: a u t o execu te Programable answer me..age

( Macro str1ngs/ uSCI" lq:Wrtg Fun or Half duplex Oeve! cont.j
Indlvtdu.1 WIler .y• . codes Security mode ; T.Tone readback ·Eldern.al Rel.y Control. 3 DPDT r

,. CW Code p ractice &. Voice ReveneP.teh .ctlve.all mode. laY$; 5 Open 001. oul ...CS-8 $79 .95
'ITalklnR meters: hi /la alarm -c an waitl nR/Qulck dial/au to oIT "Con vert rotor D.C. meter voltage t o

H.F. REMOTE n "Contr ol via Patchymem redtal digita l display&. voice...HMl $49.95
,. 20 Ma cro mcm/m ode eel . V.H.F. REMOTE '2 · 2 Voice Meter &. Alarm Inputs/8 On/
i· Scan u p /down;set rate / ere "Dua l Vl-'O 's / RcvISplit/COH off ccnt , jPa cket. BBS ..PK8 $ 149.9S
i. VoIC't' a ck . a ll comm ands "Set Scan In c , &. offset /resu me · EPROM Aulo boot CArtr1dgc custom
rSc1cct any C.A.T. radio · Monl tor mode &. U nk repeaters Wi th your system CART $ 99.9 S

· Manu a l Refunded MNI 15.00
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Number36 on your Fee-db.ck c. rd

DEALER DIRECTORY
Burbanl::

!'ie.. HAM ~on: open and ready 10 mal e. DEAL.
We carry allliOC'S. ship UPS. and are open Sunday .
A·Tt:CH F.LF.CTRO"",CS. 1033 lI o11p . ood
W.~. Burb<l.nl:: CA 91S05; 181 81845-9203.

San IMgn
Hard 10 find pans. su rpl u~ t1t<:1ronics. standard line
ilems, Hams, hoIltlyisl\ . indu~rial profcssionals
from nuls & bolts to laser diodes.. .Elcctronically
s[K'aking. Gateway's gOI il! M-F 9·5 :-'0 Sal. 9 ·5.
(;J\Tt:WA v t:U:C1'RO:'llICS. 46.B Cumu~ sr.,
SlIn ()i~" C A 92111; (6191279..f>t«12.

CALlFOR:> IA I
So. Wa~hini!l on . 'hllint:lon. K./i. 67152. (316)
326-6314.

~IASSACHUSETfS I
Uttkion

Reliable hamstore >ervicing )1;1'..... England. Full line
of Ken.....ood and lCOM -.locla! and serviced . AEA .
A RRL Publica tions. Anpnenct . Alpha Delta .
Austin. Avami. Alinco . Amoco. Bencher. B&W.
Cusbcraft . Carol Cal'ole. Daiwa , Husller. KLM.
Kenpro. Larsen. Rohn. RF Corcepo. Tokyo Hy
power . Trae Kcyc rs, Vibroplex. w elz , etc . TF.I...
CO"'I. rxc.. 675 G ITIII Rtllld (Rt. 119) Littleton
MA 0 1460: 15Olt)486-_\400. (J040I.

TIO'S. 'lIS ;'I; ..rth M;oin SI.• JamNmon ;'I;Y
14701. (7 16~5.

:'Ii".. Ycwl::
)l;C'" York Cily 's Laq!CSl Full Servia' Ham and
commercial Radio Srore . BARRY F.U:CTRO,\
ICS. 512 Brolld.. n . ;'1;" .. Yorl:: ;'I;Y 10012:
(2 1 2 )l)1.~7000.

z-.;ORTH CAROLINA

Gl'("Cnsbnro
9a.m , IU rp.m. Closed Monday. ICOM our spccial
ty-Sales & Service . F&:'ol ELF.CfR():'IlJ('S• .1520
Rocl::inj(ham Road. Greensboro !'iC 27407:
(919)29'1-3437.

OHIO

T",HlSt
Same: Location for over 38 yean. HA\ITRO'\lCS.
01\' . or TRt:YOSE F.1 _F.CTRO:'liI{'S. 4033
Rro"IMil ll' Road. T ....u _ PA 19047; 11 151357
,-100.

Columllus
Central Ohios full- line authorized dealer fur Ken
wOlld, ICO M. Yaesu . Ten-Tee. Info-Tec h. Japan
Radio. AEA . Cushcraft . Husder. alkl Butte rnut .
New alkl usal <:qu ipme:nt on display and operational
in our 4(XX) sq.ft . store. Large SWL dl'panlllCm.
1<10. US l n :RSAL A:'oIA1'F.UR RADIO. 1180
Aida Urh" . R e~noldsburlt (Col um hus) OH
4"068; 16141866-4267.

IPE:>:>SYLVA:>IA

NEW HAMPSIIIRE

MISSOURI

SI. Louis
Hard 10 fi nd pans. surplus electronics. standard line
ilems. Hams. h" llbyisls . induslri~ l professimmls
from nuls & llu l!.s ttl laser diodcs.. .EI~tronieally

speaklOg. Galeway 's llul it! M·F 9-5:30 Sal. 9-5 .
GAIT'\-'AY t:UTTRO'\lCS. 8123 Page Bhd.•
Sl: . Loui\ M06JIJO; (314)427-6116.

Ik'm't'r
Hard 10 filkl pans. surplus electronics. slandard line
items. Hams. bobbyisrs, ind u ~ria l profes, ionals
fn >m nuts & bolts to laser d iodes... Ejcc tronically
'f'Caking. Gale.....ay·s gol il! M·F 9·5:.100 Sal. 9 ·5 .
(;ATF.WAY F.1.t:CfRO:'liICS. 5115 S . I:rdo-ral
Bhd. d 2. Ik'mff CO tI022 1; I_'03 )4~s.us .

:'\1''' ClI-~k

FlICl"T)' aetb ortzed dealer! YaeMl. ICOM . Ten-Tee .
KDK. Kenwood. AEA. Kanl ron il:~ . Santee. Full
line of ecces-cries. S o sales I.aX in Delaware. One:
mill" off )·95 , 1lF.I.AWARF. A\1AHTR Sl'P
PI .\". 71 \lelldo.. Road. :,\".. Cast le llE 19720:
('\o2JJ28-n lS.

CO LORAllO

TEXAS

D-.IIIa.~

In Dallas since 1960. We featu n:: Kenw<lud. ICO:\.{ .
Yacsu. AEA . Buuerma, Rohn. aOlaICU r puhlica
lions. and a full line of aoccn'iOries. Faoc1ory autho
rized Kenwood ~rvi« Cemer. F.1.F:CfRO'\IC
C F::'Ii1' t:R . 1:'IiC.. 2809 R....s Ale.. Oall . s TX
7520 1; (214)969-19)6.

HOlL'\ton
Hard 10 find pan-s. surplus electronics. sUndard line
items. Hams. hobb) iSls . indu!>lrial profCMionals
from nuts & bohs to laser diodcs... El«tronic. lly
speaking. Ga leway ' ~ got it ! M-F 9-5:30 Sal.
9 ·5 , (; A1' F: W A \· F:LECTROS ICS. 10645
Richmond Ave, # 100. lIouslon TX 77042 ;
17131978-6575.

Soulh...est Houston
Full line uf Equipment and Accessories, in-house
service . Texas ' I Ten Tee Deale r! MiSSiON
CO MMUNIC ATIO NS. 11 903 Aller-Clodine.
Suile ~lIfl. I iouslon TX nO!!2; (7131879-7764.

TENNESSEE

Memphi~

M·F 9·5 ; Sal 9-1 2; Ken.....ood. ICOM. Ten-Tee.
Cusheraft, Hy-Gain , Hustler . Larsen. AEA. Mi
rage. Amcruron , etc . MEMPHIS AMATElJR
t:tt:Cl ·ROS ICS. 1465 We lls Stlltl"n Road .
I\lenlphis TN .UU 08; cen Tun Free: (81 IO)2JK
61611.

JallJ~ttl...n
Western New York 's finesl amateur radio deale r
featuring ICOM - Larscn-AEA- HamlrOnies-As·
trcn. New and used gear, VlIF COI\ IMU S ICA-

Pari:: Ridt:"
Bergen Counly ' s oIdcst and only SWUAmaltur
dealer. Specializing In HF receiving systems, amen
na~, hilm/SWL acec~s, boob . Ken...'ood. JRC.
Yaesu. lcom . I milo: from Garden State Parkway
Exil 172 . T u- Fri 10-5 ; Sa t 10 - 3. GILFF.R
SHORn"Ave.52 "'.lfl:: Al ""ue, ParI:: Rid!:c.:'Io:J
076~; (201) 391·7Kll7.

L,ndhursl
A full service Ham R.....io Ston::! Discount sak.'S and
service on mosl major Ilrands. ~onday to Friday
IO:<Xlam to 7:00pm. Salunby 9:<Xlam 10 3:00pm ',4

mile south of R1. 3. ABARIS Sl'S1'E\IS. 227
Sl upl'Slin l Al enut . I.)ndhu nl ;'I;J 07071 ;
(2011939-0015.

Eatontown
Electronics Supplies fur amate urs . Ten-Tee, Barker
and Wilhamst"'. Cllshcrafl, Husller. etc , ATKI:'Ii 
SO:'ll AND SMITII . 17 Le wts SI. • Eat"nl""" NJ
07724 (201l 5012·2....7.

NEW J ERSEY

NEW YORK

IDAHO

~o"
R""" WB7BYZ has !he large!>l -.loc1r. o f amalcur (1.ear
in lhe lntcrmoemaln WeSl and !he bc-.l prices , Call
me: for all your ham reeds. ROSS 1l1!'1,.RIBliT
l:"ro( ; . 78 S. Seate, Preston 1D 1IJ26..'; 12(8)8S2

Oll."'.

Stuart
Radio Stlllek Compulep.> and all other equipment.
Nalilmwidc. Be-.l prices. Call FREE "n orders over
S50. C0 1'RO " ICS I" C.. Radio Sh:Il:1:: I~all'r .

2200 S. L t·tdt:nd lIi~h.. a,. SCoart . n . 34994
(4117) 2/16.J040.

FLO RIDA

Wilmint:lu"
Delaware's friendl iest ham store. Also Shonwave
supplies. A\IAH:t'R & ADVA,\{'t:1) {'().\(\IU
:\ICATlO~S . 3208 Cencurd l'ik~ . Wilrninl:lon
me 1'11111.\: (;\02)478-2757.

KANSAS

Wellin l:lon
We have it! ASTRON. BUlTERNUT. ENCOMM.
HEATHKIT. GORDON WEST. KANTRONICS.
LASER CO MPUTERS. MFJ . RADIO SHACK.
TEN·TEe. VALOR ANTEN NAS & more . Small
town service with discount prices, UANllYS. 124

1_ -----=-::-:-=_ _

DEALERS
Your co mpa ny name and message can conta in up 10 25 .....ords fo r as lill ie as S 199 yea rly (prepaid ), o r $50 for three months (prepa id ). No mention

o f mail-order bu siness pe rmitted . Directory text a nd payment m ust reach us 60 days in ad va nce of publicat ion. For example . auvemsing for the
April ' 88 issue m ust be in ou r hands by Februa ry l st. M ail 10 73 Amateur Radio. Rebecca Niemela . WGE Cente r . Pe te rborough . N H 03458 .

102 73 Amareur Radio . November, 1988



ATLAS RADIO &UNIDEN ELECTRONICS
TWO LEADERS IN AMERICAN HAM RADIO

AR/HR2510
10 METER MOBILE TRANSCEIVER

Comes complete· ready for Installation: Mobile mounting bracket,
Scanning microphone, power cord, etc., etc.
Call for price, you will not be disappointed.

That's right.
Atlas Radio together with Uniden Corporation of America
have joined forces to bring you this new exciting product.

The 2510 tenmeter mobile transceiver.

Many of the exciting new features are...25W PEP USB/LSB and 25W CWo
LCD Digital readout display with full frequency coverage from 28.0000 MHz
to 29.6999 MHz Digital VFO Synthesized for Superior stability. Prepro
grarnmed memory channels. RIT receive Incremental tuning Noise Blanker.
Touch Tone scanning microphone & much much more. Remember Atlas
Radio Co. will warranty your 2510 mobile transceiver for two years, full
replacement , no questions asked. From Atlas Radio & Uniden Electronics,
two World Leaders in portable communications. Order direct from this ad.
Call anytime day or night, seven days a week, or write for free color brochure.
Export inquiries invited .

Note: Atlas Radio is fully
equipped to service our past
models of equipment, 180,
210X, 215X, 350XL, Etc.

'/ -,\\.1ATLAS
~,_;::o" RA 01 0 1N C.

PO Box 763' Lynbrook, u, NY 11563

(516) 678·3904
CIRCLE 363~ RUDEll SERVICECARD

,



269.95
263.95
299.95
265.00
29<.95
269.95
286 .95
299.95
28<00
CAll
CALL
299.95
284.50
299.95
299.95
259 .95
29995
299.95
269.95

New Hampshire
New Store Location

MFJ 1278
$244.95

includes
MFJ 1278 TNC

1284 Starter Package
UPS Brown Shipping

TS440AT
$1379.95

includes
TS440AT HF Transceiver

MCSO Desk Mic
Astron RS20A Power Supply

UPS Brown Shipping
EGE One Year Extended

Warranty

CALL FOR OTHER
PACKAGES

UNDER $300

PACKAGE
DEALS
TSl40

$929.95
includes

TS140 HF Transceiver
Astron RS20A Power Supply

UPS Borwn Shipping
EGE One Year Extended

Warranty

ALiNCO ALR72T
ALINCO DJ100T 2M HH
DOCKBOOST.WP72701
HYGAIN 155BAS
HYGAIN HAMIV ROTOR
ICCM 03A.T 2'2ONHz I+l
ICCM U2AT 2M HANDY
ICCM U4AT 440UHz 14-1
KANTRONICS KAM
KENWOOD TH205AT
KENWOOD TH25AT
MFJ 989 3KWTUNER
SONY SW1 S RECEIVER
UNIOEN 200XLT SCANNER
UN10EN 760XLT SCANNER
YAESU FT23R 2M HANDY
YAESU FT23RITT 2M HH
YAESU FT33R 220MHzHH
YAESU FT73R 440MHl HH

249.95
249.95
225.95
215.95
239 .95
225.95
249.95
234.95

153.95
169.95
173.95
199.95
164.95
156.95
184.95
175.00
152.95
179.95
174.95

119.95
124.95
135.95
119.00
122.95
137.50
130.95
129.95
109.95
129.95

UNDER $150

CUSHCRAFT A3 HF BEAM
CUSHCRAFT R4 HfVERT.
D1AWA CNW419 TUNER
HEATHKIT HK21 PACKET
KENWOOD TH31BT 220 I+i
UFJ 1278 ALL MOOE me
SONY 2003 SM RECEIVER
YAESU 6M736 6M MOOULE

UNDER $250

UNDER $200
CUSHCRAFT AP8 HF VERT.
DOCKING BOOSTERWP20
HYGAIN 10SBAS 10loI BEA'"
HYGAIN CD4SlI ROTOR
ICOM FL44A SSB FILTER
ICOM PS15 PWRSUPPLY
KENWOOD AT130 TUNER
KENWOOD PS430S
MFJ 1274 PACKET
SANGUN ATS803 ACVR
UNIDEN ?OILT SCANNER

ALLIANCE HD73 ROTOR
ALiNCO ELH260D 2M AtoIP
UNID£N 55XL SCANNER
BllTTERNUT HF6VI
D1AWA LA206SR 2M AtoIP
HYGAIH 18AVTIWB
)COM SM1 0 DESK MlC
MFJ 12708 PACKET
YAESU M01811 DESK Mle
YAESU SUn6

89.95
92.95
91 .95
9<95
8<.95
8<.95
83.95
99 .95
79.00
79.95
79 .00
89.00
91 .95
92 .95
89.95
79 .95
72.90

72.95
81.95
71 .95
66.95
5<.00
66 .SO
65 .00
6<.SO
69.00
70.99
70.99
13.95
59.95
64.95
59.95
61 .95

UNDER $75
ALINCO ELH23OG2M AMP
ASTRON RS10A PWR SPlY
ASTROH RS12,1J>Wq SPLY
8&W ASW60LSWL ANT
BENCHER BY1 8l.ACK
BENCHER Bn CHAOtoIE
!COM BP5 BATTERY
ICOM EX243 KEVER
ICOM FL32 CW FILTER
ICOM RC11 OR RC12
KENWOOD HS5
MFJ 931 GRNOTUNER
SHURE 4440 DESK toIlC
YAESU FN84 OR FNB4A
YAESU FN812 BAmRY
YAESU FTS12 ENCODER

UNDER $100
ALIHCO ELH2300 2M AMP
"STROH RS12M
ASTRON RS20A PWR SPLY
B&W ASSO 80U 0lP0l.E
CUSHCRAFT A743
CUSHCRAFT A744
CUSHCRAFT 215WB
HYGAIN 40M KIT EXP.14
ICOM BC35 CHARGER
ICOM BP7 OR BP8
ICOM GC5 24HRWORLDCLK
ICOM 5MB DESK MlC
MFJ 482B MEMORY KEVER
MFJ 9410 TUNER
SANGCAN AT5801 RECVR.
SONY AN 1 ACTIVE ANTENNA
TEl.EX PROCOM250

49.95
35.95
35.95
38.95
<0 .95
<0 .95
38.95
31 .99
31 .99
35.95
24.95
45 .95
49 .95
29.95
49 .95
49.95
49.95
45.95
49.95
44.95
43.95
29 .95
<0.95
26 .95
29.95
31 .95
29 .95
45.95
41.95
41.95
41 .95

5.00
24.95

5.00
5.00

1B.00
16.95
19.95
24.50
24.50
20 SO
13.95
18.95
19.95
19.95
19.95
24.95
19.95
16.95
14.95
19.50
20.95
22.95
24.95

' .95
21 .95

UNDER $50
ALUANCe Ul10
ANT SPEC AP1513G
ANT SPEC AP4503G
CUSHCRAFT CS147M
CUSHCRAFT ARX2B
CUSHCR AFT ARX450B
CUSHCRAFT 124WB
ICOM HM46 SPKR MIC
ICOM HM46L SPKR WIC
K 2RAG RAG10,15,20
JURAG RAG4 2KW BAl..UN
K2RAG RAG40 "OMOIPOLE
K2RAG RAG8080M DIPOLE
KANTRONICS KANTER'"
KENWOOD SMC30
KENWOOD SMC31
K ETSU5 ENCODER
KETSU6 ENCODER
LARSEN KG144
LARSEN KGl44PL
LARSEN AD2f70
LARSEN KD14142HW
MFJ 250 1KW WET
MFJ 260 'JOCi'N DRY
MFJ 1286 GREV llNE AOV.
NYE 020001LOW PASSFLT.
NYE 404l102OSCL WiKEY
VAN GORDEN GSRV
YAESU FN810 BATTERY
YAESU MH12A28
YAESU MH18A28

UNDER $25
BK136 TECl«iEN MANUAl
CALL BOOKS 11189
E1K1., EXTRA-ClASS
BK120 REPEATEROIRECT.
BK102 "NEW "ANTENNA SK.
LARSEN K04142HQ
KA~RONICS MAX-fAX
ICOU HS10 I-EADSET
ICOM HS10SAlSB
ICOM LCll ,12, OR 14
ICOM LC24,25,26, OR 27
MFJ 109 WOALOCLOCK
MFJ 108 2"HR.DUAL LCD
MFJ1282 STARTER KIT DISK
MFJl284 STARTER KITTAPE
MFJ 284 SPEAKER MIC
MFJl702 2POS.AHT.sw1TCH
UNlDElLA W2AUl l
VANGORDEN Hl-Q
VANGODEN 010 10M
VANGORDEN 015 15M
VANGORDEN 020 20M
VANGORDEN D40 .wM
VANGORDEN OSLCARO
"'RRL 1989 HANDBOOK

Virginia ICOM Day
Saturday. November 12

~ REMEMBER - BUY EARLY ~

YOUR BEST CHRISTMAS BUYS
GIFT SUGGESTIONS

Orders & Quotes Toll Free 800·444·4799

ege ~
New Fe1l1988 Buyer.

Guldew'Calalog
Available-Send $1

EGE VIRGINIA
14803 Build America Drive, Bldg B
Woodbridge, Virginia 22191
Information : (703) 643-1063
Service Dept: (703) 494-.8750
Fax: (703) 494-3679

Store Hours: M - F 10-6; Sal: 10-4
Order Hours: M - F 9-6, Sat: 10-4

EGE NEW ENGLAND
224 N. Broaa.....ay
Salem, New Hamshire 03079
New England (NH Included)
Toll Free: 800.444-0047
Info & Service: (603) 898-3750

Store Hours: MTuWF: 10-5
Th: 12-.8; Sat: 10-4

Our AHod.IiI I1_:
lxotTtle Dillrtuorl
o.v;s & Jackson Road
P.O. slu m
lxotTtle. LouiIiIm 70445
Phone: {504) 1l82·5355

11188

CIRCLE 1 3:1 ON REAOER SERVICE CARD



FT-4700RH control head
(115/16" x 5 7/8" X1" )

IntroducingYaesu's FT-4700RH
dual-band mobile. Choose Yaesu's FT
4700RH ,and you open the door to a lot
of tight spaces,

While other dual banders just won't
fit in todays small cars, the F"f.,!'iOORH
utilizes a versatile "remote head"design.
So you can mount the "brains" on your
dash,visor, or door,and hide the "muscle"
under your seat.

Hlgh-performance package. Packing
a solid 50-watt punch on 2 meters (40
watts on 70 ern), the FT-4700RH includes
Dual-Band Watch for simultaneous moni
toring of both bands,with independent
squelch settings on the main and second
ary bands. \\ 'hen you transmit,opposite
band monitoring goes on in a full-duplex
mode,

You can adjust the relative volume of
the two receive channels with the balance
control, too.And with 'iaesus bright LCD
display, transceiver status is clearly visible
in sunlight or shade,

Convenience on the
road. Human engineer
ing,longaYaesu
specialty,. .
IS an Impor-
tant aspect
of the IT
4700RH design.The ten-button fron t panel
keypad incl udes a "do-re-mi" audible com
mand verification, and all important con
trols are backlit for night operation. Plus
you get extended receive coverage of140-174
~IHz ( ~lARS/CAP permit required for
transmit on 140-150 ~1Hz, or 430-450 ~lHz

on 70 em). Xine memory channels on each
band,High/low powerselection(lowpower:
five watts).One-touch reverse repeater
shift button. OptionalCTCSS mod ule.And
lf l-key DTMF microphone,

Optional accessories. FTS-S CTCSS
uni t. ~IH -15DS Autodialer Microphone
with to -telephone number memory,SP-3
or SP-4 External Speakers. And YH-l
Headset/Boom ~lic or ~tF-I A3B Flex-Arm
Boom lbc, both with SB·1O !"IT Switch
Unit.

Discoverfaesu's FT-4700RHtoday.
And see what "high performance" really
means. For dual-band mobile operation,
Yaesu's FH700RH really fits!

\'aeSQ [ SA 1i 210 Edwards Road,Cerritos. C:\ 9OiOi
(213) 404 ·2700. ReJl3:i r Service: (213) 404 -4884 .
Parts:(213) 404 -4847. Prices and specmceuons
subject to change without notice.

YAESU
CIRCLE 165 oPoI REAPER S(RVICE CARD



,
•

TH-25AT/45AT
New Pocket Portable
Transceivers
The all-new TH-25 Series of pocket trans
ceivers is here! Wide-band frequency ccv
erage, LCD dis~ay, 5 watt option, plus •••
• Frequency coverage: TH-25AT: 141-163

MHz (Rx); 144-148 MHz (Tx). (Modi fiable lor
MARS/CAP. Permits required]
TH-45AT: 438-450 MHz.

• Automatic Power Control (APC) circuit for
reliable RFoutput and final protection.

- 14 memories: two lor any "occ split"
(5 kHz steps).

• Automatic offset selection (TH-25ATl.
• 5 Watts from 12 VDC or PB-8 battery pack.
• Large mum-runcton lCD display
• Rotary dial selects memory. frequency,

CTCSS and scan oeecnon
• T-ALERT for quiet mOflltOring. Tone Alert

beeps when squelch IS coenec.
• Band scan and memory scan.
• Automatic "power off- crcurt.
• water resistant.
•cress encoder {decode! optional (1SU-6).

• Supplied accessories: StubbyDuk, PB-6
battery pack for 2.5 watts output. wall charge,
bell hook.wrist strap,water resistant dust cal

Optional accessories :
• PB·5 12V, 200mAh NiCd pac'l lor 2,5Woutput · P8-6
I2V.600 mAh NiCd pack . P8-1 I2V.1100 mAh NiCd pack
• P8·8 12 V,600 mAh NiCd for 5Woutput . P8-9 I2 V. 600
mAh NiCdwith buill-in charger . BC-tO tcmpect charger
• Bc-n Rapid charger . BY-6 AM bm ery case . DC-lIPG-2V
DC adapter . HMC-2 Headset withVOX and PH . SC-l4.15.
16 Soil tasu . SUe-30131 $feake! mtts.• TSU-6 CTCSS
decode unrt • WR·l Wate! resistant big

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E,DominguezSt.. Long Beach,CA90810
P. O, Box 22745, l ong Beach, CA 90801-5745
Compll' le se'VI<;(lmanuals a,e avarlable (0' aUKEnwOOd
tranSCt1rVE"S and most accesscses SpeCIfIcatIons. fl-atu.e'
and prrces are SUbjffl 10 changtl wunour nOllce Of oMg",,,
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