


Ie OM's versatile fami ly of
handhelds provides superb perfor
mance and reliability to keep you
talking. With an incomparable
full line of in terchangeable acces
sories and opt ions, they're suited
to fit your every radio need.

2MnERS
lCOM's advanced IC·02AT,

compact IC-/-l2AT Micro. and rug
ged IC-2AT dominate the 2-meter
bands from 139.0·163.0MHz.

220MHz
lCOM's deluxe IC-03AT and

dependable IC·3AT are the perfect
choices for 220.00-224.995MHz.

440MHz
Ie OM's outstanding

IC-04AT, IC ·~4AT Micro, and
IC-4AT. have you covered to
440.00-449.995MHz.

1.26Hz
Exclusively ICOM, the

1260_0-1299_990MHz band is
owned by the unique, fu ll
featu red IC-12AT.

ACCESSORIES
With headsets complete with

Vox or PTT control box, a large
variety of interchangeable battery
packs, lea ther cases and rapid
desktop chargers- the versatile

lCOM handhelds will keep you
talking. Meet the full family at
your local, Quality ICOM dealer.

o
ICOM

ICOM America. Inc.
238(}.1 161h Ave N E.. BelIeYue, WA 98004
Customer Servk:e Hotline (206) 454·761 9
31 50 Premier Dnve, Surte 126, Irving. TX 75063
1m Pncemx PaOlway, Suite201,A"anta.GA30349
!COM CANADA, A Division oIlCOM Amenca, Inc"
307 1 - 115 Road. Unit 9. Richmond, B.C. vex 2T4
Canada
All staled specfflcatoons are "~'1.""male and subrec1 to
Cl'\ange WIIhouI noIoce Of obIigal lOll.
Al lCOf.4 'adoos~~ FCC~ """,.
II'Ig $IllII1OUS.' "OS HANOHELOS288.



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

NEW" Telephone initiated control. . .
Operate your base station with complete control from any telephone
Change frequencies from the controlling telephone
Selectively call mobiles using regenerated DTMF from any telephone
Eavesdrop the channel from any telephone
Use as a wire remote using ordinary dial up lines and a
speaker phone as a control head.

DIAL ACCESS REMOTE/IHTtRCOHNECT

•. . ....... .- .
O""f COl CO>< Olte

Private Patch N:

OMNI ELECTRONICS
Laredo TX

PACE ENGINEERING
Tucson AI

THE HAM STATION
EvanSVIlle IN

WESTCOM
San M_CA

CANADA.:
CARTEL ELECTRONIC
DISTRIBUTORS

Surrey B.C.
COM·WEST RADIO SYSTEMS, LTD.

Vancouva< B.C.

CMQ.£ 12 OM ItEA.Dt:IIl KRVlCI CAlIlD

CONNECT SYSTEMS INC.
23731 Madison St.
Torrance CA 90505

Phone: (213) 373-6803

• Connects to M IC and ex t.
speaker jack on any radio. Or
connect internally if desired.

• Can be connected to any HT.
(Even those with a two wire inter
face.)

• Can be op erate d s im plex,
th rough a repeater from a base
station or connected directly to
a repeater for semi-duplex opera
tion.

• 20 minutes typical connect t ime
• Made in U.S.A.

OPTIONS
1. % second electronic voice delay
2, FCC registered coupler
3. CW 10 chip

n9

HENRY RADIO
Los Angeles CA

INTERNATIONAL RADIO SVSTEMS
Miami FL

JUNS ELECTRONICS
CuIYer O ly CA

MADISON ELECTRONICS SUPPLY
Houston TX

MlAMI RADIO CENTER CORP.
MIam i FL

MIKES ELECTRONICS
Ft Lauderdale , Miemi FL

NAG DISTRIBUTING CORP.
M,ami FL
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AMATEUR ELECTRONIC SUPPlv
Milwaukee WI , WiCkline OH.
Orlando FL, Clearwater Fl.,
Las Vegas NV

BARRY ELECTRONICS CORP.
New Vorl< NY

EGL '"
WOOdbrillQe YA

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OIJ1'LET
Anaheim CA, Burlingame CA
Oakland CA, f'hoar'o i. AZ
san Oieoo CA, Van Nuys CA.
Atlanta GA

The new telephone initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operat ing
straight simplex or through any re- ",.
peater from any telephone! From •
your desk at the office, from a pay T
phone, from a hotel room, etc. You •
can even change the operating •
channel from the toucnpad!

Our digital VOX processor flips your •conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri
vate Patch IV if you forget to send #
(to rem otely disconnect) before
hanging up. This powerful feature
wi ll prevent embarassing lock-ups.

The importance of telephone in
itiated control for emergency or
disaster communicat ions cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con
tact your dealer or CSI to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun
icat ions.



Tired o f paying tugner and higher prtccs fo r
V. H. F. magnetic mount antennas? Hu st ler has
the so lution. Two ncw series o f antennas at
supr tstngly affordable price s. Built w ith the
same qualit)' and performance you ex pect
from a HU...uer product. Designed 10 offer you
years of trouble-free operat ion . Priced to
save you money.

RX SERIES (pictured I }' in~ down)

• .~ A db gain I S/8 wave
• IOU wall ra ti ng
• I') foot coax

Pl-259 connector installe d
• Magnelic mo u nt holds 10 7 ') m p h

Model RX- 2 . 2 meter black and ch rome
Model RX-220 , 220 MHz , black & ch rome

FX SERIES (p ict u red m ounred j

• 3.4 db gain I 5/8 wan'
• 200 watt rating
• 15 foot CO:.lX

Pl-2S9 connector ins talled
• Magnelic mount holds to

IOf) mph

Model FX-2 - 2 Meter, hlack & c hrome

Model FX-220 - 220 "1Hz, black and chrome

.\ l odel RX-2
(A I~) A\"ailahlc in Blal.:k )

"'udd FX-2
(Atsc Aui lablc in Black)

ca .

29.95 ea .

24.95
Also Available in Hlack
Modd FX-2B, 2 Metcr
Mode-l FX-2208. 220 MHz

19.95 ea .

Also Available in Black
Model RX·2B, 2 meter
Mod d RX-220B, 22n MHz .. ..24.95 ea

RJJ~=BB)
One x ewrrontcs Plan '

Minenl Wells, Texas 76067
(817) 325-1386

ClllCll 2 89 0f'I READER SERVICE CAItO



CIRCLE 24 Ol'l RUOER SERVICE CARD

FOR YOUR NEAREST DEALER
or t o o r der call toll free

800·647·1800

fledged weal her maps on your print er.
Ot her Inte res t log FAX pictures can also
be p rinted .. such as some news
photographs from wire services.

Any Epson graphics compatible
p rinter will print a wealth o f InIeres li ng
p ictu res and maps.

Autom atic sync and slop le ts you set
II and leave It for no hassle printing.

Yo u can save FAX pictures and
WEFAX maps to disk H ycur terminal
program lets you save ASCII flies to disk.

Picture . and maps can be printed /0
screen In reallimearfrom disk on IBM
and compatibles with the MFJ·1284
Starter Pack.

Yo u can transmit FAX pictures r ight
o rr d isk and have fu n exchanging and
collecllng them. -

SIo.SCan TV
T he MFJ·1278 Introduces you (0 the

excit ing world of s low scan TV .
You'll n ot only enjoy receiving

p ictures from thousands ofSSTVers a ll
over-the-world but you ca n send your
own pictures to them , too.

Yo u can print s low scan 'IV pictures on
any Epson graphics compatible p r inter. If
you have an IBM PCorcompatlble you
ca n print to screen In near real time o r
from d isk wnh the MFJ·12B4Staner Pack.

You ca n t ransmit slow scan pictures
r ight off d tsk-. there's no n eed to set up
lights and a camera for a casual co ntact.

You can save slow scan pictures on disk
from over-the-air QSOs if your termrnar
program lets you save ASCII files.

The MFJ· 1278 transmllsand receives
8.5. 12 . 24 . and 36 second black and wh ite
format SS'IV pictures USing two levels.

Contest Memo r y K e yer
Nothing beers tne qUick response oj a

memory ke ye r d urlng a healed contest .
You'll score valuable contest poin ts by

completing QSOs so fast you'Illeave your
competit ion behind . And you ca n snag
rare DX by slipping In so quickly you'Il
catch everyone by surprise.

You get Ia m bic operation with dot
dash memories. sen-compreung dols and
dashes and jamproofspacing.

Me . sage memories let you store contest
RST. QTH. call , rig rnrc -. everything you
used to repea t over and over. You'll save
precious time and work more QSOs.

You get automatic tncremenung serial
numbering. In a contest It can make the
difference between winning and lasing.

A weight control lets you penetrate
QRM with a d is tinc tive Signal or lets your
transmlUer send perfect sounding CW.

More Feat ures
T u r n on your MFJ·1278 and It sets

Itself to m atc h your computer baud rate.
Select your operating m ode and the
correct modem is automatically selected.

P lus • • • printing In all modes.
threshold control for varying band
conditions. tune-up command. lith iu m
battery backup. RS-232 and TTL le ve l
serial por ts, watch dog t im e r . F'SK a nd
AF'SK outputs. output level control.
speaker jack for both radio pons. test and
ca li bratio n software, Z ,80 at 4 .9 MHz, 32K
EPROM, a nd socketed ICs . FCC approved.
9x Plzx91fzinches. 12VDC o r l IO VAC.

Get yours today and join the fu n crowd!

MFJ
MFJ ENTERPRISES, INC.

Box 494. Miss. State, MS 39762
601 ·323-5869 Tele.: S~-4Sqo MF,ISTKV One Year Unconditional G uarantee

. making quality affordable

baud. You can copy nol only amaleur
R7TY bUI also press. weather and other
excilfng traffic.

A high performance modem lets you
copy bot h mark a nd space for g reat ly
Improved copy u nde r a dverse conditions.
It even tracks slightly d rifting s ignals.

You can transmit both narrow and
wide shifts. The wide shift Is a standard
850 Hz shift with mark/space tones of
2125/2975 Hz. ThIs lets you operate
MARS and s landard VHF FM RITY.

You get both the American Western
Union and the International CCITT
character sets. Autosrart for unattended
reception a nd se lec ta ble "Diddle".

A receive Normal/Reverse software
switch eliminates retuning and Unshifr
On-Space reduces errors under poor
receiving conditions.

ASCII
You can transmit and receive 7 bit

ASCII using the same shifts and speeds
as In the RTTY mode and using the same
high performance m ode m . You also get
Autostan and selectable " Diddle" .

CW
Yo u get a Super Morse Ke y board mode

that lets you send perfect CW effortlessly
from 5 to 99 WPM . Including all prosigns
.- it's tailor-made fo r traffic handlers.

A h u ge type a head buffer lets you send
smooth CW even If you " h unt and peck" .

You ca n store entire QSOs in the
message memories. if you wanted to!
You can lin k and repeat a ny messages fo r
automatic cgs a nd beaconi ng. Me m o ries
also work In RTTY a nd ASCII modes.

A. lone Modulated CW mode lurns
your VHFFMrlglnlOu Cwtmnscetcer for
a new fun mode. Its perfect fo r
transmitting code pra c tice over VHF FM.

An AFSK CW mode lets you ID In CW.
The CW receive m ode le ts you copy

from 1 to 99 WPM. Even with sloppy fists
you'll be surprised at the copy you'I l get
wit h Its powerful b u ilt-In software.

You also get a random code generator
that ' ll help you copy CW faster.

W e athe r F AX.
Yo u 'll beJascInaled as you walch

WEFAX signals blossom truoJu ll

MFJ multi-mode
data controller

• ""
_J "'~ DoIIl ... COl'IlllOl.UR, '.._- -~ -• - ~ ... - - 0 ..• • • • • - •-- _-""..

Amateur rad io's newest multi-mode
data contrctter -. the MFJ·1278 -· lets you
jo in the fun o n Packet. RTTY, ASCII.
CW, Weather FAX , SSTV and gives you a
full fea tured Contest Memory Keyer
mode ... you get 7 m odes ... for a n
affordable $249.95.

P lus you get h igh performance HFIVHFI
C W modems, software selectable dual
ra d io ports, precision tuning indicator,
32K RAM, AC power supply a nd more.

You11 find tt tbe mosr userJrlendly oJ
all rnunr-modes. h 'smenu driven for ease
ofuse and command driven for speed.

A high resolu tion 20 LED tuning
Indicator lets you rune In slgnalsf ast In
any mode. All you have to do Is 10 center
a single LED and you 're precisely tuned
in to within 10Hz·- and it s ho ws you
which way to tune!

All you need to Join the fu n is an
MFJ· 1278. your r ig and any computer
with a serial port and terminal program.

You can use the MFJ Starter Pack to
get on the air Instantly. It includes
computer Interfacing ca b le . terrr nnal
software and frie ndly Instructions . ..
everything you need to get on the air fast.
Order MFJ·1282 rdisk)lMFJ·1283 (tape)
fo r the C·641l 28 and VIC-20or MFJ·1284
for the IBM or compatible. $ 19.95 each.

Packet
P a cke t gives you the fastest and most

reliable error-free communications of
any amateur digital mode.

With MFJ's super clone of the Industry
standard .. the T APR TNC·2 .• you get
genuine TAPR software/hardware p lus
more v - not a " wo rk -a -ltke'rtm n a uon.

Eztenslve tests published in Packet
Radio Magazine (" HF Modem Perform
ance Comparisons") prove the TAPR
designed modem used In the MFJ · 12 78
gives better copy with proper OCD
operation under all tested conditions
than the o th e r modems tested.

Hard.ar e DCDgivesyou more QS<>.;
because you get reliable carrier detectlon
under busy, n o is y or weak conditions.

A hardware HDLe gives yo u full
duplex operallon for satellite work or for
use as a fu ll duplex drgtpeater. And. it
m akes possible s peeds In excess of56K
baud wH h a suitable external m ode m .

Good news for SYSOPs! New software
lets the MFJ·127B perform flawlessly as a
WORLIIWA7MBL bulletin board TNC .

Ba u d o t RTTY
You can copy a ll shlflsand all

standard s peed s including 170 , 42 5 and
800 Hz shlfls and speeds from 45 to 300

MFJ ..

MFJ shatters the 6 mode barrier and the price barrier
with the MFJ·1278 and gives you ... Packet, RTTY,
ASCII, CW, WEFAX, SSTV and Contest Memory Keyer
... 7 digital modes ... for an affordable $249.95
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Welcome, Newcomers!

,

AMATEUR RADIO AND
PUBLIC SERVICE

The Amateur Radio Service was created as
a publi c serv ice . look no further than
the first tenet of the Basis and Purpose 01
the Amateur Radio Service in Part 97 , 10
see this:

(a) Recognition and enhancement of the value
of the amateur service to the public as a volun
tary noncommercial communications service,
particularly with respect to providing emer
gency communications.

A newcomer luning around on the amateur
bands. however , probably senses anything
bu t bien public there. He hears pile-ups cot
ting the 15- and 20-meter bands. Wh ile tuning
around the 40- or eo-meter bands, he runs
across hams chalting amiably about the
weather, new equipment, equipment modifi
cations. and other similarly low-key topics. He
also finds this rag-chewing on the z-meter.
22Q.MHz, and 44D-MHz bands. He soon dis
covers nets where members meel to pursue
common interests-such as Irading informa
tion about equipment from a particular manu
tacturer, playing chess, or reminisci ng about
common war-time experiences. (I once came
across a grandfather clock net where the
members recognized each other by the sound
01 their clocks' chimes')

He may conclude from all of this thai ama
teur radio caters only its own interests and is
unprepared lor future emergencies-a ser
vice straying from its premier FCC mandate.
How wrong he would be! The ccnomcns out
lined below show why amateur radio is the
world's finest and most reliable emergency
communications system.

The skills hams develop in these pursuits
message handling and net con trol-are vital
to the smooth operation 01 emergency com
munications.

Resilient and Fair

Besides retaini ng the largest pool 01skilled
volunteers, the Amateur radio service pro
vides the most enduring communications in
regions ravaged by natural disasters for these
reasons:

-s vstem portability and compactness

-Sett-comameo power supply

eRequirement of knowledge of CW

- Volunteer-only tenet of the Amateur Radio
Service.

There are transceivers avai lable now that,
weighing less than ten pounds, powered for a
number of hours from a car battery. and re
quiring only a d ipole antenna a lew dozen feet
above the ground, alford reliable long-dis
tance communications. Such self-contained
systems let amateur communications remain
intact when a natural disaster such as a hurri
cane or earthq uake stri kes an area and
knocks out telephone lines and public service
electrici ly.

CW and voice are the two most common
communication modes. CW-this much-ma
ligned mode- is the more reli able of the two
during poor condi tions. This is because CW
conveys information using only three distinc t
elements-the "dit" (short tone). the " dah"
(long tone), and the "space" (no tone)-which
stand out in greater contrast to the ambient
noise than do the many amplitudes and fre
quencies that voice uses to compose intelli
gence. Since most countries slitl require aspi-

rants to learn CW to get any sort 01 amateur
license, amateur radio service world-wide re
tains the largest pool of CW operators 01 any
communication service.

One must not discount the non-remunera
tive nature of ham radio . Those who do have
forgotten thei r horror at the callousness of
nurses striki ng solely for pay, or that of a hos
pital that refuses to treat seriously ill patients
who can 't pay for their treatment ! Amateur
radio's non-pecuniary na ture deters preferen
tial treatment.

This policy, ho wever, has not deterred
hams' Willingness to assist in emergencies.
There are innumerable accounts-the most
recent are the vi tal role hams played m emer
gency communic ations during th e 19 76
Guatemalan earthquake , and. documented in
this issue, the Salvadoran earthquake 01OCto
ber 1966. A lew of the many snuaucos are
doctors thousands 01 miles away tatking their
inexperienced colleagues through an opera
tion; summoning medical supplies: locating
loundering ships at sea : finding lost campers:
and directing rescue operations lor people
caught in floods, blizzards, earthquakes, hur
rican es, a nd tornadoes . Jerrol d Swank
W8HXR in his book The Magic of Ham Radio
lists 65 pages 01 the most spectacular rescue
operations our service has assisted ':

The Amateur Radio Service is a great latent
strength. You hopefully will never need proof
of this , but rest ass ured we 're there for you!fl

... deKA1HYfAE
1 - If the message passes only befween coon/roes

WIth third'party agreements

2· The Magico! Ham Rad,o;s sold ;n Uncle Wayne's

8ooIcshelf. found on page 9S Ofth,s issue,

Marriage of Self-Interest and
Public Service

Many nets meet with the intent to rehearse
emergency communications. The conduct of
almost all nets, however, contributes to ttns
end.

Traffic nets and OX nets are two of the mos t
common kinds of ham nets. CW as well as
voice nels are very popular. Members of trat
nc nets relay radiograms. which anyone ',
ham or no, may originate and receive. One
ham relays a message to the next, until it
reaches its destination. People who have
played the " rumor" circle game as kids may
recall how information tends to distort as
it passes from person to person . Traffic
nets have developed a strict procedure to min
imize this distortion.

DX nets meet to provide hams an oppor
tunity to contact other hams in rare countnes.
These nets need tight contrelto maximize the
number of stations contacting the rare station .
lf the situation is left uncontrolled. the hapless
rare station spends more time trying to get
Dxers to quiet down than actually contacting
them!

4 73 Ama/eur Radio - Apri l, 1988

GLOSSARY
Ampl itude-The strength of asignal . CW uses only maximum strength or no strength . The
amplitude of a voice-modulated signal constantly varies.
Band - A segment of the radio-frequency spectrum.
CW - Synonymous with Morse code.
Dipole - A simple and effective antenna popular wilh hams due 10 its easy and fast
assembly.
OX - " Long-d istance."
FCC - Acronym for " Federal Communications Commission." Th is is the US government
agency responsible lor the allocation of frequencies for radiocommunications and broad
casting in the US.
Frequency - As a radio wave travels through space , its ampli tude varies with wave-like
peaks and troughs. The frequency 01 a wave, denoted in Hertz (Hz), is the number 01 peaks
that pass a l ixed point in space in one second.
Part 97 - The section of the FCC Rules and Regulations that deal specifically with the
Amateur Radio Service.
Pile-up - A collection of many stations tuned to the same frequency. Simultaneous
transmissions cause confusion due to mutual interference. This often occurs when many
hams try to contact a rare station .
Radiogram - A telegram which the Amateur Radio Service (ARS) is authorized to send,
free of charge.
Rag-chew - Casually discuss.
Transceiver - A radio station capable of both receiving and transmitting .
Voice - Mode in which the human voce modulates a radio wave.
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To enter your OSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Alln: o st, of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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Daylon in Perspective

Dayton 's doing well. About
30,000 attended in 1987, though I
th ink I heard some mumbling
about a bunch of counte rfeit
tickets, so the actual attendance
may be in doubt. Cramming 193
commercial exhibitors into a small
space made it d ifficult to get
around .

It isn' t much better in the flea
market , with around 1,500 exhi
bitors there. If only $1 ,000 each
changes hands, that 's $1 .5 mil
lion in sales in the Ilea market. No
wonder they're queued up for
hours before set-up time.

The commercial exhibitors
come armed with truckloads of
ham gear, ready to be beat down
to pennies 01 prof it , or even a
slight loss, so they won' t have to
cart it all back to the store. I re
member when Drake used to
trade in on this pattern-letting
dealer back orders pile up, and
then dumping huge loads of their
equipment on their dealers at the
Hamvenlion , thus assuring Ihat
no one made anything much ex
cept Drake. It sure moved a lot of
Drake gear in to midwestern
hamshacks at rock bollom prices,
and it helped put many dealersout
of business.

l ives. II's like the Dayton of the
record industry.

In late May, we're planning on a
snort 73 DXpedition to 5t. Pierre
FPB. You can bet I ocn't plan to
miss that. In June there's the Dal
las hamfest , which is usually a
corker-think I'm speaking there
aqam.

In September I'm planning a
short visit to the Dusseldorf CES
show to see what' s doing in
Europe. Then on 10 Switzerland
lor an IARU international lox-hunt 
ing contest. I hope to get fox-hunt
ing revived here in America , SO I
thought YOU'd be interested in this
event. Right after this , I'll be back
10 give a talk at the Peoria ham
fest-if you're in the area.

over ten years, and it's first rate.
There's always a bunch of hams,
It 's great for sightseeing , for
importlexpor1 business, or just for
keeping track 01 Asian electronics
progress.

For anyone interested in devel
oping bu siness with Ch ina ,
there' s a special China elec
tronics tour November 2- 12 to
Beijing, Nanjing, and Shanghai. If
you're interested in any of these
tours, call or drop me a line and I'll
get the details to you. Business
with China is picking up fast these
days and offering many oppcrtu
nities . You may want to get inside
reports on this via China EDP, a
superb compu ter/elec tron ics
newsletter. for $395 a year. It' s
publ ished by a good Chinese
friend of mine in Hong Kong.

Wayne 's Travel

The Or lando hamfest hap
pened the same weekend as a
music convention in Los Angeles,
put on by the National Associa
t ion of Record Merchandisers
(NARM), so I missed Orlando. As
the editor/publisher of Digital Au
d io and Compact Disc (DA) ,
NARM is where I get to talk with
Ihe mater record company execu-

EVER SAY DIE

1988 Electronic Show Tours

Commerce Tours has Ihree
trips coming up this year that may
interest you. One will get you to
Sao Paulo for the Tropictronics
trade shew. and then to Buenos
Aires for Electronica 88, May 22
June 3. It also stops at Rio for a
couple of days. The lour is great
for sightseeing and for checking
out import/export potent ials , in
case you need a business pur
pose for the trip. The B.A. show
has over 250 exhibitors from all
over South America, and it's prob
ably the best opportunity you'll
ever have to meet with small busi
nessmen.

The tour , including first-class
hotels, airfare, breakfasts, some
lunches, dinners and receptions,
factory visits, business meetings,
sightseeing, etc., is $2,850 from
Miami (a bit more Irom other mater
cities). l et me kl"lOW if you'd like a
detailed brochure and pr ices.
Write Wayne Green, S.A. Tour ,
WGE Center, Peterborough, NH
03458

The annual Asian Consumer
Electron ic Show tou r will be
October 8-22, going to Hong
Kong, Taipei, Seoul, and TOkyo.
I've been going on this tour for



'"•
• Adjustable dial torque
«too memory channels

Frequency and mode may be stored in
10 groups of 10 channe ls each. Split fre
quenc ies may be stored In 10 channels
for repeater ope ration.

• TU-8 cress unit (optional)
• Superb Interference reduction

IF shift . tuneable notch filter, noise blanker,
all-mode squelch, RF attenuator. RITIXIT,
and optional filters fight aRM.

• MC-435 UP/DOWN mlc. Included
• Computer lnterreee port

• 5 IF filter functions
• Dual SSB IF filtering
A built-in SSB fil le r is
standard. When an
optional SSB fille r
(YK-88S or YK-BBSN) is

_ installed. dual filtering
is provided.
• VOX, full or urn!

break-In CW

• AMTOR compatible

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

KENWOOD

• Superior receiver dynamic range
Kenwood DynaMlx- high sensitivity direct
mixing system ensures true 102 dB receiver
dynamic range.(500 Hzbandwidth on 20m)

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

Kenwood takes you
from HF to OSCARI

ComDlere servee manuals are aViI,lable for all
Kenwood Iranscelvers IIf1(1 most IICCessoroes
Sof'Cdlcaroons l no'",ices I re .wb/ecf ro change wllhouf
notICe Of obllgarlOll.

Compact high performance HF transceiver
with general coverage receiver

"

TS-440S
Kenwood's advanced d lgH:al know-how
brings Amateurs wortd-wide ..t»g-rig"
performance In a compact package_We
call it "Dig ital DX-cttement" -that specia l
feeling you get every t ime you tum the
power ani
• Covers All Amateur bands

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

• Direct keyboard entry of frequency
• All modes built-In

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

• Built-in automatic
antenna tuner
(optlona')
Covers 80-10 meters.

• VS -1 voice synthe
sizer (optional)

Opt~KC ••...,....:

• AT-440 internal auto. antenna tuner (80 m-,10 m)
• AT-250 external aulo. tuner (160 m -l0 m)
• AT-130 compact mobile antenna toner (160 m 
10 m) . IF-232C/IC· l 0 level translator and modem
Ie kit . PS-50 heavy duly power supply . PS-430/
PS-30 DC power supply · SP-430 external
speaker . MB-430 mobile mounting bracket
• YK-88Cf88CN 500 Hzl270 Hz CW filters · YK-68SI
B8SN 2.4 kHZ/l .B kHZ SSB Illters . MC-6OAf80/85
desk mcroorcnes e Me-55 tBP) mobile mcro
phone . hS-5/6/7 headphones · SP·40/50B
mobile speakers . MA-5NP-l HF 5 band mobile
helical antenna and bump er mounl e TL-922A
2 kw PEP linear amplifier . SM-220 station momtor
• VS-l voice syntheSIZer . SW-100A1200A12000
SWRfpower meters . TU-B CTess tooe unit
• PG-2S extra DC cable.



SpecJ/Cal/Ons Itnd prICes :wb/eCl ro change w,r/loul fIOl/Ce or oObl/arlOll
Complere se'VICe ma~ .'e available tor a' Kenwood Uitnsce,ve,s itno fl'IO'Il" eccesscoes

2 m and 70 cm FM compact
mobile transceivers
The all-new TM-221A, TM-321A and
TM-421A FM transceivers represent
the "New Generation" in Amateur
radio equipment. The superior Ken
wood GaAs FET front end receiver;
reliable and clean RF amplifier cir
cuits, and new features all add up
to an outstanding value for mobile
FM stations! The optional RC-10
handset/control unit is an exciting
new accessory that will Increase
your mobile operating enjoymentl
• TM -221A provides 45 W, TM -321A,

25 W. The TM-4 21A is the f irst 35
W 70 em mobile! All three models
have adjustable 5 W low power.

• Selectable frequency steps
for quick and
easyaSy'

Optional Accessories :
• RC·10 Multl ·function handsel remote con trolle r
• PG·4G Extra control cable. allows TM-221A1
TM·421A full duplex operation . PS-50/PS ·430
OC power socoeese TSU-5 Programmable CTesS
oeccceo SW-100A Compact S'NRlpower/v{)/t
meter (1.8·150 MHz) • SW-100B Compact S'NRI
powerlvolt meter (140 -450 MHZ) . SW-200A SWRI
power meter (18-150 MHz) • SW -20 0B SWRlpower
meter (140·450 MHz) . SWT-' Compact 2 m

• 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) (SpeClflcarlons guaranreed
lor Amateur band use only)

• TM-321A covers 220·224.995 MHz.
The TM-421A covers 438-449.995
MHz.

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

• Simplified front panel ccntrcts -.
makes operating a snap!

.16 key DTMF hand m ic., m ic. hook,
mounting bracket, and DC power
cable Included.

• Kenwood non-volatile operating
system. All functions remain intact

even when lithium battery
back -up fails. (Lithium cell

memory back-up -
est. life 5 yrs.)

anten na tuner (200 W PEP) . SWT-2 Compact
70 cm antenna tuner (200W PEP) . SP-40 Com
pact mobole spea ker . SP-50B Mobole speaker
• PG-2N Extra cc cetse e PG·3B DC hoe noise
Mer . MC-60A, MC-80, MC-85 Base stereo mcs
• Me-55 (B,pln) Mob.le rorc. Wltrl gooseneck and
time-out tnner e MA-4000 Dual band antenna wl lh
duplexer (mount not suppued) e MB-201 Extra
rnomte mount

• Packet radio compatible l
.14 full -function memory channels

store frequency. repeater offset.
sub-tone frequencies, and repeater
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels lor "odd
split" operation.

• Programmable band scanning.
• Memory scan with memory

channel lock-out.
• Super compact:

approx. 1·1/2"Hx5-1I2"Wx7"D.
• New amber lCO display.
• Microphone test function on low

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

heat sink.

RC-1Q Remote Controller
For TM·22W 32W421A. Optional
telephone-style handset remote
controller AC-10 is specially
designed for mobile convenience
and safety, All front panel controls
(except DC power and RF output
selection) are controllable lrom the
AC-10. One AC-l0 can be attached
to two transceivers with the optional
PG-4G cable. When both trans
ceivers are connected to the AC-lO,
cross band, full duplex repeater
operation is possible. (A control
operator is needed lor repeater
operatronj

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E.Dominguez SI..Long Beach,CA 90810
P.o. Box 22745. Long Beach. CA 90801-5745
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EDITED BY BRYAN HASTINGS KA 1HY

Westllnk, W5 YI Report, CRRL News/et·
ter, and AMSAT, for their news contribu
tions this month. We welcome any and all
news items of interest to hams. Don't forget
black and white or color photos! Please
send them to 73 Magazine, 70 Rt. 202N,
Peterborough , NH 03458. Alln: aRK
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Hats Off to

The Canadian DOC finally decided in favor of
erecting a l-MW ERP Doppler-shih radar site
near Egbert, ant . The radar station may not be
in operation for nearfy two years, however,
because of high construction costs. It's now
believed, too, that its potential for causing in
terference to the amateur 70Cm band is not
nearly as bad as first thOught.

73 BBS Back Up!

McNamara

And . • .

Robert H, McNamara has been named the
permanent successor to Raymond A. Kowal
ski as the FCC's Chief of the Special Services
Division. For the past few years , McNamara
served as Chief of the Aviation and Marine
Branch under Kowalski. Roger Madden , who
has been acting Division Chief, is reportedly
returning to his Deputy Chief's position .

ERPRadar

for Technician and 3B for General class tests.
The reverse side of the 610 provides for two
Novice VEs. The forms are available from
FCC, Ann: larry Weikert, Chief-General Ra
dio Branch , PO Box 1020, Gellysburg PA
17326 or at (717) 337·1212.

Meet the 73 Editorial people on the air!
larry NA5E is on the air on Tuesdays and
Thursdays at 1830 UTC on 14.173 MHz.
Bryan KA1HY tsoo at 1700UTC most week
days on 14.200 MHz, and at 2000 UTC on
the same frequency on Sundays. Wayne
W2NSDf1 keeps an irregular schedule, but
listen on 20 meters SSB Saturdays from
1200 UTC.

In an effort to fu rt her connect with ou r
readership, 73 Magazinebroughlthe Bulletin
Board System back up aher a year-and-a-half
interlude , Our readership once again has an
olher medium by which to express their ideas
and comments, and , of course, submit
manuscripts. It is a 24-hourJday service. and a
"sysop" (system operator) will be attending
the system for an hour each weekday . Call us
at (603) 525-4438!

Effective 1 Marc h 1988, radio amateurs in
the Netherlands will be permitted to operate
up t030 watts out on CW on the 50-50.45 MHz
portion of the 6m band. Previously, the 6m
band was off limits to amateurs in this country.

and its annual hamfest. It administers the re
maining scholarships, without cost to the
donors. These donors include the OCWA, 10
10 International, and ARCs nation-wide, many
in lhe DC area.

Some of the scholarships require that the
applicant hold at leas t a General-class li
cense. The awards range from $500-$2000,
and preference is in some cases given to resi
cents of specified geographic areas, and to
students pursuing certain study programs.

For additional info and application forms,
send a letter or OSl card postmarked before
May 31, 1988, to FAR Scholarships, 6903
Rhode Island Avenue, College Park, MD
20740.

TAPR

6m in PA-Iand

In a surprise announcement , Lyl e Johnson
WA7GXD resigned as President of TAPR,
the Tucson Area Packet Radiogroup. He cited
intense professional and family pressures as
reasons lor his resignation . No one, even
those who worked with Lyle on a day-to-day
basis, anticipated this move.

Johnson is instrumental in packet radio
development.

New 610 Forms
As of 1 Jan, 1988 the FCC made available
the new ve rsion of the FCC Form 610 appli
cation for an Amateur Radio station endror
operator license . The revised form is useful for
both FCC Volunteer Examination programs.
The new form has the administering VE's re
port providing for the split of Element 3 into 3A

AMSA T's Phase 3C satellite is calefully lowered
onto a shake table for vibration tests. Launch of this
sa tellite is s/a/ed for late spring. (W4PUJ photo)

Scholar Dollars

More$$For
Ham Scholars

150 Years ofCW
The 150th anniversary of the first demon
st ration 01 the telegraph will occur in 1988.
Special events are planned at several sites
including Speedwell-the restored historic vil
lage in Morristown, New Jersey. In 1838, Sa
muel F.B. Morse and his assis tant Alfred Vail
first publicly demonstrated the electromag
netic telegraph in Morristown. After multiple
careers as an inventor , painter, minister, and
New York City mayoral candidate. and failed
experiments with the telegraph, Morse suc
cessfully transmitted , " A patient waiter is no
loser," at Vail's home in Morristown, New
Jersey . Today, the site's buildings contain
working models altha telegraph with demon
strations and lectures provided. From Febru
ary 1-March 20, the newly established Sci
Tech Center will show its first Morse related
exhibit tilled "A Worid of Wire and Light" and
in April, an International Telegraphers hook
up will be staged from either the Speedwell
site or the nearby Victoria Station restaurant
in Whippany, New Jersey .

The Dayton Amateur Radi o Assoc iation is
now accepting appl ica tions for its 1988
Scholorship Program . The program is open
to any licensed amateur graduating from high
school in 1988 . Awards will be based on a
combination of financial need and academic
accomplishment with consi deration given for
service to ama teur radio and communi ty in
volvement. There are no restrictions on a stu
dents course of study, and applicants are not
restricted 10 those preparing to pursue four
year baccalaureate degrees. DARA will also
consider ham applicants working toward As
secrete Degrees or planning 10 attend an ac.
credited tecnncer institution. Each winner will
receive $1 ,000 toward their tuition at a school
of their choice . AU entries must be postmarked
no later then May 15 with winners an
nounced on or about June 1. For informa
tion and application forms write to the
Scholarship Commiltee, Dayton Amaleur
Radio Association, 317 Ernest Avenue ,
Dayton OH 45405,

The Foundation for Amateur Radio , Inc ,
a non-profit organization headquartered in
Washington , D.C. plans 10 award 28 schol
arships for the academic year 1988-89 to
assist scensec radio amateurs. The foun
dation, composed 01 fifty local area Ama
teur Radio clubs, fully funds six of these
scholarships with the income from grants ,
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• Dual antenna ports.
• Full duplex operation.
• Programmable memory and band

scanning, with memory channel
lock-out and priority watch function.

• Each function key has a unique tone
for positive feedback.

• Illuminated front panel controls
and keys.

• Dimmer control.
.16 key DTMF mlc. included.
• Handset/remote control option

(Re-10).
• Frequency (dial) lock.
• Supplied accessories: 16-key DTMF

hand mic., mounting bracket, DC cable,

Complete servICe manuals are avallable '0-an ~WOOd
'fansc..,VPts and moM sccesscees SoeoI>caloon5. ~lures
and p rICeSale sub/eCf 10change w./ r>oul fI(IIlce OrOOhgar"",

KENWOOD

• •
ISIOn

• Separate frequency display for
"main" and "sub-band:'

• 45 Watts on 2 meters, 35 watts on
70 em. Approx . 5 watts low power.

• Call channel function. A special
memory channel for each band stores
frequency,offset. and sub- tone of your
favorite channel. Simply press the CALL
key,and your favorite channel is selected!

• Automatic Band Change (A.B.C.)
Automatically changes between main
and sub-band when a signal is present.

• Dual watch function allows VHF and
UHF receive simultaneously.

• CTCSS encode/decode selectable
from front panel or UP/DWN keys on
microphone. (Encode built-in ,optional
TSU-6 needed lor decode.)

• Balance control and
separate squelch
controls for each
band.

TM-721A snown w,rn opt,onal RC·lO

Compact mobile speaker. SP-SOB Deluxe
mobile speaker. PG-2N DC cable. PG-3B
DC line noise Iilter. MC-60A, MC-BO,
MC-B5 Base station mcs.• MA-4000 Dual
band mobile antenna (mount not supplied )
• MB-ll Mobile bracket . MC-43S UPtOWN
hand rruc.• MC-4BB 16-key DTMF hand mic.

Optional Accessories:
• RC-l0 Multi-function hanosetnemote
controller. PS-430 Power supply. TSU-6
cress decode unn « SW100B Compact
SWAfpowerllloll meter. SW-200B Deluxe
SWR/power meter . SWT-l 2m antenna
tuner . SWT-2 70 em antenna tuner . SP-40

TM-721A
Deluxe FM dual bander
The Kenwood TM·721A re-defines
the original Kenwood " Dual Bander"
concept.The wide range of innova
tive features includes a dual channel
watch function ,selectablefull duplex
operation, 30 memory channels,
extended frequency coverage, large
multi-color dual digital LCD displays,
programmable scanning, and more
with 45 watts of output on VHF and
35 watts on UHF. TM-721A- Truly the
finest full- featured FM Dual Band
mobile transceiverl
• Extended receiver range (138.000

173.995 MHz) on 2 meters ; 70 em cover
age is 438.000-449.995 MHz. (Specifi
cations guaranteed on Amateur bands
only. Two meter transmit range is 144-148
MHz. Modifiable for MARSICAP. Permits
required)

• 30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency,
repeater offset ,crcss, and reverse.
Channels "A"and ' b" establish upper
and lower limits fOf programmable band
scan. Channels "C" and "d" store transmit
and receive frequenc ies independently
for "odd sons:
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Ham Radio at Its Best

by Jim Sammons KA1PZV

Emergency! Turn to 14.275 MHz
the International Amateur Radio Network.

J

The Key

This is what IAR N is all about: Helping
without regard 10 politics or race or any onne
issues thai a rc irrelevant 10 the emerge ncy .
These arc the peo ple who can respond when
the chips are down.

Literally thousands know where to rum-,
w hat fre q uency w ill ge l t he message
through-1 4 .275 MHz . the Interna t ional
Amateu r Rad io Network .

It is an evening much like any other in
October. There is a chill in the ai r and a
breeze rustles the leaves . Time for a cup of
coffee. ..DI

each and every one has been acknowledged .
Contact with IAR N directors in the UK and
Ge rm any has brought about world-wide
mobilization of emergency radio comm un i
canons .

Meanwhile . support operators pass traffic
to net control using every means ava ilable.
Charlie Mills KCI FK passes traffic to the
zo-mcter ncr gathered from the IO-meter net.
KF5TC reports tha t he is standi ng by on
14. 090 MHz 10 respo nd to RTTY commun i
canons.

In what seems a very short lime. the replies
a re coming in from California : Mexico I is
ok, Mexico 2 is ok. and so on. Radio opera
tors get replies to their queries. and many
tha nk the TlCI for the hel p. T he emergency
could have been much worse. and IARN
wou ld have responded in the same profes
s ional manner.

Jim Sammons KA IPZVlives OIl JOllie tone ill

Fairfield Cemer, ME 04937. He is a former
medical research technologist and serves the
IARN as Director ofComputer Operations.
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whh past experie nce in eme rgency com
ruunications . a well-tuned and oiled emer
gency commu nicat ions network is ready 10
han dle the traffic. Preparations fo r such a
situation have been in place for quite a while
at the IARN . Tests are made reg ularly to look
for flaws in the system. This lime it is not
a drill.

Net Control KI MAN takes command .
He ' s been th rough this many t imes-his calm
control is conveyed over the a ir and brings
about a smooth and orderly process of laking
traffic . assigning coded numbers for reply .
and transmitting the tra ffic 10 California for
query . Hundreds o f signals fro m England.
Germa ny . South America . and every co rner
o f the US come in nearly simultaneously. All
receive a caring and orderly res ponse unti l

III·

begins to reach net control . Reports from the
area tell of destruct ion. fires, several deaths.
and aftershoc ks. CBS News shares their in
formalion with IARN for the next ninety min
utes.

A mateur radio is about to perform as in
tended . T he frequency is now alive with radio
operators from around the cou ntry . some
making queries . some asking if they can be of
assistance .

" Wi thin a few short
minutes, information
begins to reach net

control. "

I t is a morning like many mornings in
October. A s lig ht chill is in the air.

Breezes rustle the colorfulleaves. T ime to get
the blood going with a cup of coffee! The
power is already turned on in the ham shack .
The Coll ins KWM -380 is a live with signals
from faraway lands . The scene is Belgrade
Lakes. Maine . station K IMAN . outpost for
the Internanonal Amateur Radio Network .
Day in and day OUI . seven days a week. fifty 
two weeks a year. Glenn Baxter ma kes him
self available 10 help people when they need it
most.

The Earthquake

This morning will be different from most .
The dale is October I. 1987. The t ime is
10 :58 AM. The phone rings and CBS News
in New York calls 10 inquire if the Inte rne
nonal Amateur Radio Network (IA RN) has
any information concerning the earthquake
that ripped throu gh the Los Angeles area just
12 minutes ago. C BS is asked if they have
ca lled Ihe Earthquake Center in Colorado.
CBS replies . " Yes, hut we were PUl o n
hold . "

The IAR N immediately activates with a
ca ll pUi 001 for information to or from the LA
area. Instantly . Da le Martin KF6NQ answers
the ca ll to confi rm reports of a 6- 6 .1 Rich ter
Scale reading in the area sooth of LA.

A quick telepho ne call to assistan t ncr man
ager KA IPZ Y. and the telephone computer
bullet in board system is ready 10 handle
emergency traffic. The I(}.meter ncr acn
vates on 28 .475 MHz to handle loc al traffic .
and David Speltz KB I Pl turns on the comput
er BBS system for Centra l US operations in
Shaker Heights, Ohio.

W ithin a few short m inutes , information



Ntl4nber on ,our FNd*k eard

O n October 10, 1986, a major eanh
qua ke ravaged EI Salvador, inflic ting

nmsiderablc damage 10 its capital . San Sal
vador. Many countries immediately mobi
lizcd a id for the t iny Central Ame rican coun
try, but weeks later B Salvador st ill had
many needs to satisfy . While tun ing across
the 20-mete r band in early November, I carne
across Glenl Baxte r KIMAN of the Intcma
tiona! Amateur Radio Network. During his
conversation with a Salvadoran ham. the
C(lUnt!)" S conunu,..'d trou ble, became all too
de..r.

In- taut Ynlunteer

All o f the telephone lines were nut of o rder
in San Salvador They needed a voluntee r
ham in the I,:ountry to puss emergency traffic
and coordinate the activities of vo lunteer
medical perso nnel aIready in EI Salvador. I
knew very lillie about the country. but l im
mediately o ffered to help. and Mario Tona
YS I TG cam" on the freq uency and agreed to
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be my host 10 EI Sal
vador.

A,.,.hal

T he fo llow ing Fri ·
day. with j ust a suitcase
and a pair of two-meter
transce ivers , th is new
recruit arrived in Sa n
Salvador. Mario fu rther
offered his HF radio for traffic handli ng and
coordinat ion.

Richard Horner KZI P and Chester Stcmp
YS9C HE me t me at the a irport. Richard was
a lso a voluntee r from the States and had been
the re about two weeks operat ing and repair
ing radio and medical equipment. Chesle r, an
American who lives in San Salvador, speaks
Spanish fluemly .

Gl'lIill~ Down to Ru siness

No time to wa ste . Sho rtly afte r my arriv
al. we began ma king plans for a team of

ninc vol untee r med ical doctors headed by
Dr. F. H , Young K4SF E, to a rrive from
Columbia. South Carolina . We made daily
contact with e ithe r Walt Ockoskis K4V MG
or Bill Weathe rsbee W~UGV in Columbia
to arrange to get the medica l team into the
country .

While waiting for the team to arrive from
South Carolina . we handled all of the radio
traffic for a makeshift field hospital set up by
the Salvat ion Army . The IARN had sent two
volunteer American doctors to work in th is
hospital. There were several phone patches to



the Slates (o r medical suppl ies urgentl y
neceded for rnc hospita l. In the meantime , a
small g ir l caught her hair in a sugar cane mill
and needed urgent medical attention in the
Sla tes. The IARN arranged her trip the re.
Later thi s important network also he lped ar
ra nge a trip to rhc US for a Salvadoran infant
with a congenuat heart defect.

When the Salvadoreans reeded ass istance .
amateur radio often provided an esscnnal link
10 aid.

After we made severa l trips 10 the airport 10
e xpedite the arr ival of medical supplies . the
team from South Carolina finally arrived.
They brought with them over I Ih IOns of
medica l supplies. dona ted tothe rel ie f effort .
These supplies were a ll taken 10 Chester 's
ho me for invento ry and 10 decide where they
were most n...ecdcd. Even 3000 pounds of
med ica l supplies someti mes fell sho rt.
Volunteer doctors and members of the local
ha m club took money out of th eir own
pockets to purchase badly needed drugs when
emergency situat ions arose .

Phone Home

Ham radio also provided essential links
between st ressed and overworked voluntee rs
and their families in the US . Phone patches
with loved ones meant a great deal to e very
onc invol ved .

Thanksgiving Day proved especially up
lifting for the American volunteer medical
learn . The Governor of South Carolina tailed
by phone patch directly 10 the members of the
medical team . Amateur radio 's utility ccr
tainly received a boost then .

On my wife ' s birthday . I talked to Gordon
Carl son N9G DV. who ag reed 10 ha ve
flowers de livered for my wife. Gordon did
everything right. However. my wife hap
pcrcd 10 be listening o n 14. 275 MHz, and
that spoiled the who le surp rise!

I spent 30 days in San Sal vador . After
seeing the voluntee r doctors treating children
whose parents had literally no mo ney to pay.
I was proud to be a small pa rt of amateur
radio and able to do something 10 help .

If you've thought twice about volunteer
ing . think a thi rd l ime . As the Sa lvadoreans
say . " Una Expericncia lnclviduhlc ]"

Thanks .. ,

. . . 10 the members of the San Sa lvador
Ama teur Radin Club (or their t remendous
ass tctance . Spec ial th anks 10 Mario and
Chester. Maggie Garcia de Call YSIZA .
M agda YS9MBB . Franci sco Ro sa le s
YSIA Z , and Francisco Rodrig uez Y$IFB.
Many more local amateurs went OUI of their
way to assisl in the cmcrgc n...-y and make us
feel we kome.EII

AI W9ELR Imrkt'J for 20 vears It" the tndi
aTU1 State Polict' as a communications oDker,
before going on If) Thailand 10 ....ork for the
St(l/e Depanmem us II radiocommunications
advisor, He 's been a ham SWier since 1943 ,
und obtained his culf and mmsmiuing license
if! 1946. His address is R. R. 113, Box /49,
CmmefJ\'iIlt' , IN 4733 I.
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A Promising Educational Program

Number 6 on your F~back c8rd

by Peter W. Kemp KZ1Z

Diverse Slud~ Pmgnlm

The success of the program hinges largely on its interdisciplinary nature. Thc
topics included arc;
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other g rade levels . In adduion to the rcgu
lar cou rse of study. there ' s a wide variety of
co-curricular act ivit ies . Students participate
in the co-curricular acuvucs before and after
school. and in the evening or weekends. Be
s ides hamming , other activities include an
tenna erect ion parties; car pools 10 attend a rea
electronic shows; local amateur rad io club
meetings: and tutorial programs, both as in
structors and learners.

T he Bethe l Edu cational Amateur Radio
Society (BEA RS) Project provides a

series of practical amateur raJio act ivities 10
use in the classroom 10 supplement and en
hance traditional method s of instruction . The
Tech nical Education Depart me nt o f the
Bethel M iddle School in Connecticut intro
duced the program into their curriculum sev
eral yea rs ago. The new Electronic Commu
nications curr iculum better acquaints the
student with the basic fundamentals . theo ries
and practical applicat ions of elect ricity and
electronics. The students learn various elec
tronics specialit ies through a program of
hands-on e xperiences and related research .
AI the end of this program . the students also
qualify 10 take the Novice Class amateu r ra
dio examination.

Th e varied teaching methods used in the
course provide students many opportunities
to reinforce the informati on presented in
lec ture s , media presentations and cla ss
demonsmn ions . The studcr as gain hands-on
experience through grou p and individual ex
penmems. field trips, peer teaching. and in
dependent resea rch.

Electronic Communications b designed 10

lipan ten weds. C lasses run live days a week .
for 45 minut es each period . It is geared for
the eighth grade. By mod ifying the depth of
the knowledge presented . however, a teach
ing group can readi ly apply this course 10

Outstanding Response

All classes have had a capacity enrollment
since the program 's inception . The great po p
ula rity of the program perm its ext ra ooncrcd
it classes after school on the local public ac
cess cable. The commun ity and students learn
how to use the television public access chan
nel at the station.

Since the fo rmation of this program , nearly
4(Xl students have obta ined their Federal
Communications Commission (FCC ) Novice
class amateu r rad io licenses . Alumni from
the middle schoo l arc encouraged to remain
active in the program. These alumni have
greatly encou raged newcomers to the field
with tutoria l assistance and provided trans
ponation to act ivit ies away from the school .

independent study uni ts .
The practica l aspects of ope rating play

large roles in the students ' education. They
do not focus enti re ly on the technical aspects
of communicat ions . As the students commu
nicate wi th other hams. they learn about
world geography, cu ltures , industries and
foreign languages . They listen to majo r news
events as they happen . Such examples in
clude the evacuat ion of U .S . students in
Grenada and the earthquakes in Mexico C ity.
They secure weather data di rectly from the
National Weather Service and the U. S. Naval
Eastern Oceanography Center.

Students relay information to other school
departments . Weather data goes to the sc i
ence department , foreign language text goes
to the Spani sh and French classes , and cur
rent news events arc relayed to the social
stud ies department.

Also, students listen to a host of other
transmissions , including Space Shuttle com
munications . Several years ago students took
pan in an experimental communications pro
ject , attempti ng to communicate with the
STS-9 Space Shunle Columbia .

The students part ic ipate in Field Day every
June. This act ivity . sponsored by the Ameri
can Radin Relay League , involves radio op
erators from the United States and Canada ,
operating unde r simulated emergency cond i
tions . The experience includes sett ing up a
radio statio n, using portable antennas and
oon-commercia l power . and operat ing for a
24-hour period . This real -life applicat ion is a
true test of a stude nt 's operating ski lls . and
serves to develop his o r her potentia l fo r
public se rvice.

More recently . studen ts act ivated special
event stat ion KZ200Z , celebrating the bicen
tennial of the U .S. Constitution.

Language Arts

speech
note-taking skills
loner-writing sk ills
text t ranslat ion

Social Sludit-s

map and globe skills
map projections
international date line
time zones
geography
cultural and industrial
development
current events

Student Act i\ 'il ies

Specifically, students learn how 10 con
struct. assemble and operate an amateur radio
stat ion. They also learn a var iety of commu
nicat ion techniques includ ing Morse code ,
amplitude modulation, frequency modula
tion. single sideband (SSB) . television (faxt
and slow scan modes). satellite modes , text
(Baudot , ASC II. AMTOR , Packe t VHF/
HF). FAX , compute rs, te lemetry and mi
c rowave techniques .

Students who refine their ski lls in any
specialized a rea are encou raged to become
tutors to other stude nts as part of the class '
Peer Teaching Progra m . These s tudents
provide Morse code instruction and basic
operat ing/technical skill practice 10 other
students . In this sense. the electronic com
munications program is self-perpetuati ng .
Further. the students research and explore
var ious areas of communicat io ns through

Foreign Languages

French
Spanish
speech
culture

Music

frequency
sound rep rod uctio n

Graphic Arls

graphic reproduction
graphs and charts
cartography

frequency
mctcrulogy
hasic clccmcuy
rudiowavc propagat ion
technology development
NASA Space Program
The Scientific method

Science

1\ Ia thvmat lcs

formula apphcarion
lI\ea_~uri ng skills
calculator usc
the metric system
graphs and charts
data Interpretation



sion programs on the local cable
television channel and was fea
tured in the recent ly re leased
video, The New World of Ama
teur Radio.

Photo D. BEARS participam Bob Murphy KA /FR£ conct.'nrrart.'s on
code.

•

Recent Developments

The BEARS Proj ect ha s ex
pa nded into born the elementary
and high school levels . Students
from other schools regularly
participate in BEARS activities .
The high school plans to contin
ue the middle school' s electron
ic communications curriculum.

Further, the BEA RS spo nsor
Photo B. lane &~t'r KA IFRQ stlags a f n·t.'ndil· conracr. a shon -te rm equipment loan

Together they set up a complete eme rgency program . The loan provides Novices with
operation s comm unica t io ns cente r. The ba sic on-air equipment and accessories for
cen te r offer s complete coverage of a ll operating from home stations or po rtable 10-

gove rnment and amateur radio freq uencies. cat ions, such as the Boy Scout Jamboree On
It also has the first full -time Civil Prepared - The Air eve nts.
ness Packet sta tion in Connecticut. and a full - The stude nts have also developed an inde-
time Digipcater CKZ I Z-I, 1-15.01 M Hz) pendent learn ing cente r for elementary level
serv ing the weste rn pan of the state. The students, complete with sho rtwave receivers
middle school radio station is authorized to and portable antennas. This has motivated
provide ba ck-up ccmmunlcanons fo r thc younger students toward the major BEARS
Office of Civil Preparedness in the event o f activities that go on at the middle school.
an emergcncy. The program re
ceived suppo rt from local ama
teur radio clubs, c ivic organiza
tions , and community members.

The BEARS operate the first
220 MHz repeater in northern
Fairfiel d Cou nty ( KZ I Z / R
224 .32 MHL), using it for tech
nical trai ning for the students
and an ongoi ng public service 10

the community. Repeater users
also handle National Traffic
System messages.

In 1984 the schoo l became a
test ing site for thc FCC amateur
radio exami nat ions . The Elec
tron ic Communicat ion s pro
gram has also sponsored televi-

PhOio A . A uuJt.'m jinJinK tht.'/ocarion ofa recrm
contact-and dr vrioping Kt.'OKruphica/ ski/b.

Students currently enrolled in the program
arrive early to usc the school's radio equipment
and depart long after the school day has ended.
Students and their parents have the opporruni
ty to use the facilities during special Saturday
morn ing and evening sessions .

The students o ften die the Rad io Field Day
participation as one of the highlights of the
program . The participants enjoy the planning
and teamwork it takes 10 make it a successful
event. Parents are also encouraged to assist
in the overnight camping /communicat ions
activity .

Stud e nt s f req uent ly write about th is
program' s activities in thei r language arts
journals, as wel l as in local and schoo l news
pape rs . The BEARS abo publish a ne wslette r
10 e ncou rage members 10 participation in
ongoing programs in many levels .

Schoo l and Community Response

The school and community overwhelm
ingly suppo rt the Electronic Communications
program . The Parent Teacher Organization
supported the program by allocating a portion
of the proceeds from the school's annual
magazine sale for amateur equipment for the
school 's radio station. State and local educa
t ional grants have provided additional fund 
ing . Amateur radio ope rators. bu sinesses and
estates of community re sidents have very
generously donated III the Society . also.

The BEARS program suppo rts the co mmu
nity in tum . Area newspapers o ften visit the
faci lity du ring major news eve nts to secure
up-to-the-minute reports of domestic and for
e ign happenings. During the recent events in
Grencda. the Bethe l M iddle School Amateur
Radio Club relayed messages to the island for
a family of a local resident attendi ng SI.
George' s Uni versity.

The school has recently assisted the local
Office o f Civil Prepared ness in the devel 
opme nt otacommunuy communic ation plan .

Ph" w C. Mocl"", American C.,rhic ?A fusr-scutl TV
sys tem heM by Norbi" Tawla N I EZI ({t'/timldlohn
MmDolla M N IERL

It's Great!

Th e BEARS Program prov ide s for the
needs of students at a ll level s, elementary
through adult. The program encourages par
ticipants to pursue the practical applicat ions
of technology both vocationally as well as
avocationally . It stresses the lntcrdiscipinary
natu re of amateur radio , thus enhancing all
a reas of the curriculum . The BEARS Pro
gram provides all participants with a sense of
pride in accomplishme nt and, at the same
time, it·s jUn.S

Peter W. Kemp has received mtJny outstund
ing a'....ardsf or his achievements in education.
He lectures professional educators on cur
riculum development and implementation of
electronic communications programs for the
Connecticut Slate Department of Education.
He currently serves on two local gm'em ment
committees , the Cable Television Adl'isor}'
Council and Emergency Telephone Commu
nications (E-9 /1) Stud}' Group, and is the
Coordinator of Techn ical Education at the
Bethel Middle School.
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"They said I couldn't work
OX with just 100 watts.Espe
ciallywith a radio that has
less than 1000 switches on the
front panel.

But the truth is,I'm working
lots ofOX, more than some of
these blockbuster types, thanks
to my Yaesu IT·747GX.

You see,my no-nonsense
FT·747GX was designed with
me in mind,so Ican hop around
the band fill to nail those OX
stations. While the other guys are
warming up their amplifiers, I'm
working the new country!

~ly IT-747GX has a super
receiver,with a directlydriven
mixer for great overload pro
tection. And,Yaesu included the
CW filter in the purchase price

(Iused the money I saved on post
age for the QSL cards').

And my IT-747GX is loaded
with other features.The receiver
works from 100 kHz straight
through to 30 MHz, and it's a
fantastic shortwave broadcast
receiver.I can use all twenty
memories for that alone' Plus it's
got dual VFOs. Anoise blanker.
Split frequencyoperation for the
pile-ups,And scanning up the
band helps me check out open
ings as they happen.

Ijust put in the optional
crystal oven,and next month I'm
going to pick up the FM board.
I can't wait to tell my buddies I
worked England on a repeater!

And with the money I saved
when Ibought my FT·747GX, Igot

a second ten-meter antenna for
satellite work on the high end of
the band.Iuse mypersonal com
puter to tell me what satellites are
going by, and the computer even
sets the frequencies on the radio
for me.

Now my friends are getting
IT-747GX rigs, too.I knew theyd
figure out my secret weapon
sooner or later. But now I'mset
ting the pace'

Thanks,Yaesu.You've made a
rig that makes sense:

jaesu U&\172JO Edwards Road, Cerri tos, CA907()]
(21:))~O·I -2700, Repair Service:(2n) -1l).l ·UI8-t
Part'\: (213) -104 --\8-11: Prices and specifkations
subject to fharIAl' 'Aithout notiNo.

,

ClltCU 11 t ON READER SlAVIC( CAAO

"Theyla edwhen theysawmyradio.
Thentheysawmylogbook"
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You 've discovered the greatest hobby in the wo rld. Anll 73 Amafl'ur Radio captures the e xcitement of amateur
radio like lJOother ham magazine in pnnt todey. With 73 , you' ll haveftm discovering the th rills oflhis great hobby.

Anll ....hile you 're at n. ) 'ou 'll also learn more aboul ham radio.
Don't take the ri ~k of mis.sing OUI on all 73 has to offer. You can have you r issue of 73 de livered 10 your home
every month for just $ 19.91 (\ 2 issues)- that' s 43 % off the cover price!

And wilh every paid subscription we'll send you a FREE GIFT ; a great look ing 73lxtscball cap.
A home del ivered copy of 73 means you'll neve r mos out on Illest' lremeooously popular
monthly col umns: ...-~~

-Con~t ruet ion projects: The~I homebre.... projects any...hl'l'l' .

«Prod uct reviews : BclIY-lo..be lly marchups of new gear.
eAcrial View: Everything you'H ever want to know about antennas .
- QRP: For low power aficionados .
- WEATHERSATS: Gcl lhc latest fax on the wearber .
- !'Oever Say Die; Anll you bel l .....on ·l .
- 73 International; 73 A mtltl' lH Rlldio is the on ly ham magazine

wuh monlhly news fro m every corne r uf the world.

SUBSCRIBE TODAY.

FELLOW RADIO AMATEURS,

A nd remember-with every paid sub sc r ipt io n

o rder. you "H rec eive a FREE 73 BASEBALL

CAP . and SAVE43 'i OFF THE C O V E R PRICE!
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Handheld OX
with the
OX Handy"

The idea of handheld OX seems tar
fetched, but it's actually very simple. The
OX Handy is a battery powered (six penlight
AA drycells included) SSB/CW transceiver
with two watts output. OX Handy can also use
nicad rechargeable batteries, or be powered
with 9 VDC.

Two variable crystal oscillators (VXOs),
each with 50 KHz range, can be selected
with a top panel switch. Crystals for 28.250
to 28.300 and 28.300 to 28.350 Mhz are
included, and other crystal ranges for the
10 meter band are also available at a
nominal cost.

CW operation can be by either the built-in
push button or with an external key or keyer.
External speaker and microphone jacks are
also provided, and the telescoping antenna
is included. The DX Handy also has a top
panel a-meter/ output power meter and an
effective noise blanker circuit. OX Handy is
housed in an attractive gray metal case com
paring in size to popular VHF FM handhelds.

Ten meters is coming back strong. With OX
Handy all amateurs, novice to extra class,
can enjoy the thrill ot working handheld OX.

AEA
Advanced Electronic Applications
P.O. Box C2160
Lynnwood, WA 98036-0918
(206) 775-7373

Specifications
Ge""",1
• Frequency cceerece : Ar'rf two 50 KHz segments in the

28.0-29.0 MHz Amateur Band (28.~28.30 and 28.30-28.35
MHz supplied)

• Frequency Control: vxo provides 50 KHz O! continuous tuning
with a single crystal

• Frequency Stability: Within =- 500 Hz from a cold start
• Antenna: 50 Ohms Unbalanced, BNC connector
• Power Requiremern: 8.4-9.0 VOC

(Induded): frM Dry Cells (1.5 1101t.'cefI) '" 9.0 VOC
(QptionaI): 7-M NiCads (1 .2 Volt-cell) '" 8.4 voc:

• Current Drain: Receiving · Approx. 70 rnA
Transmitting . Approx. 620 rnA

• DimensiOnS: (W) 66mm x (H) 39mm x (D) 142mm
• Weight: 710 Grams (1 lb. 9 oz .) with batteries and

""""""
Transmitter
• Output Power: 2 Watts at 9.0 VDC
• Emission modes: A3J (USB) and A1 (CW)
• Spurious Emissions: More than 40 dB down

--.
. 5ensitivity: less than 0.5 uV for 15 dB SiN
• Intermediate Frequency: 11.2735 MHz

Controls and Indicators
• On<lfl ........ ~"'''','''bOl.T''''

mounted Potentiometer
• Beceiver Incremental Tuning

(Rll) : Top mounted
PotentiOmeter with center
off detent po5Ibon
.~: Top mounted 50

KHzVXO
• Frequency Range: Top mounted

2-position switdl
• Noise Blanker: Top mounted

OrvOlf switdl
• S'RF meter: Top mounted S 'RF

meter
• Built in CW key: Top mounted

momentary switch
• External Speaker output Top

mounted y,,, pholle }ack
• External Microphone input: Top

mounted 'Ie" phone jack
• Antenna Connector: Top

mounted Female BNC
• Transmit IndiCator: Top mounted

Transmit LED
• Push-To-Talk: Side mounted

momentary switch
• External Power: Bottom

mounted 2.1 mm coaxial
• Extemal key irlJul: Bottom

mounted '/",- phone jack
• Mode selector Switch: Bottom

mounted 2-position switch
• Charge/Extemal Power: Bottom

mounted 2-posilion switch
selectll1912 VOC extemal power
1uI1diori

AEA Retail $379.95 Amateur Net $319.95



Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmlr/Excller Board

seT 4108 UHF Transmitter Bd. or Any.

- Similar 10 SCT1 10, 10 Wis. nom.
-Includes " on board " proportIonal Xtal
Osc.lOven circuitry fo r very high sta bility!

-BA-ot040W. UHF AMP. BO. & HEAT SINK

SCAP Aulopatch Board
- Provides all basic autopatch lunctions
-secure 3 Digit Access; 1 Aux On.Qt1function, Audio
AGC; Built-in timers; etc . Beau1ilul Audio!

-0/1 inhibil bd , also available
_Wrilelcali lor details and a data sheet

-10 WI• . Output . 100~ Duty Cyclel
-Withstands High VSWR
-True FM for axe . aUdio quality
- Designed specilicialiy for con linuous rptc. service.
Very low in " while noise."

- SpuriOus - 75 dB. Harmonics - 60 dB .
. With .0005% Pf9Cision grade Xlal.
-BA-30 30 Wt. Amp bollrd & Heat sink , 3 sec. L.P
filter & ret. pwr . S9flSOl".

-BA75 75 WI. unit .Iso .v.i..ble

SCT110 Transmitter Assembly
-SCT11(J mount«1 ln shl~ housing
-sereeas used on SCR 1000 & 2QOOX
-Completely assmbld. wlF.T. caps, S0239 conn.
- 10, 30, or 7SWI . unit.

RPCM Board
- Used wlSCAP board to provide " Reverse Palch"
and Land-Line Control 01 Repeater

- Incl udes land-line " answering" circuitry

lightning Arrester For Autopatch
-Gas Discharge Tube shunts phone line surges to

.~""- Handles up to 40.000 Amps!
- The Best device available 10 protect Au10palch
equipment from lightning damage. $ 17.00 -+- SIH.

~
Plug.ln

Coding Card

•

•

ID250ACW 10
& Audio Mixer Board

-Improvedl Now Includes " audio mute"
circuit and " Emergency Power 10"
option.
_4 input AF Mixer & Local Mic . amp.
- PROM Memoty- 2S0 bits/channel.
- Up to 4 diHerent 10 chatlnets!
- Many Ofher lealurEMI . Factory programmed.

\
\ ~.:-..~: .

. . .. "
; .. •.:

- SCP 12 12 VDC@O.3A MAX.OUT.
- SCP51 2 12 VDC @ I A & 5VDC @ O,4A out.

(l.t A total max . out.)

• SCP5 12 .t. As above, but erso wl -12VDC @O.IA

TTC300 TOUCH TONE CONTROLLER

CTC100 Rptr. COR Timer/Control Bd.
-complele solid state control for rptt . COR;'Hang"
TImer. " Time-Out" Timer. TX IocaJ & remote Shu1
downlReset , etc.

. Includes inputs & outputs for panel controls &
lamps.

Power Supply Boards

- High performance, Super versatile design . To con
trol any ONIOFF Function al a remote site via DTMF
Rad io Link .

- u ses new high quality Xtal Controlled Decoder IC ,
wlhigh immunity to Ialsing

-oecooesall 16 digits
-3 0N10FF Functions per Main Card. Easily e!tpand-
able to any no. ollunctions wfExpansion cafl)S.

-ccoes quickly lield programmable via plug-in C0O
ing cards. Many unique J.<1igit codes available. No!
basicalty 1-digil as with competilive units.

- Latched or pulsed outputs.
- Transistor Swi tch outputs can diractty trigger solid
slate circuitry or relays, etc. lor any type 01 con lrol
lunction .

- t owPower Consumpl ion CMOS Tachnology.
SVDC Input. Gold.plaled connactors.

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VOC oul. 1 151230 in, 50160 Hz.
- 3OA@ 70% duty. 25A @ 100% duty.
- MaSSive 30 lb . Transfo rmer & Heal Sinks .

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

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

Spectrum Repeater/Link
High Perlonnance Boards &Sub-AssembliesNew FL-4 UHF

Helical Resonalo,r,s~ ''I'
Inlltalled in Recelver ~
Of FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A·VHF SCR450A·UHF
• Totally Advanced De_/gn/
oS Pole Front End Fltr. + wide dynamic range
Reduces Overload, Spurious Rasp. & lntermod.

oSenl . O,25 1JVf12dB Sl NAD typo
0881. -&l8 @ ± 6.5 KHz . · l 3OdB @ ± 30KHz. (8 Pole
Crystal + 4 Pole CeramiC Fltrs .

o'S Mete r' . DisctiminalOf & DeviatiOn Mlr. OtJtpI.ll$!
0e _c. audio quality! Fast squelchl wlO.OOO5% Crys
tal . ("Super Sharp" IF FIt,. sJsoavail.)

• ~w'30KHzB.W. fFFInM
ft:K High SPHd P.ckel.

Receiver Front-End Preselectors

Call or Write for
Data Sheets

Complete Receiver Assemblies
oRcvr. Board mounted in shielded housing.
-Completely assembled & tested. wlF.T. caps,
S0239conn.

-As used in the SCR 1000. Aeady 10 drop inlO your
systeml

_UHF Revr. Assy. Now Available wlSuper Sharp FL
4 Helical gescnators. Greatly reduces 1M & "out or
band" interference!

oFL-6: 6HI Q Resonato,... with Lo-Nolae Transistor
Amp (2M or 220 MHz)

-FL-otH : 4HI Q Heli cal Resonato,... & Lo-Noiae Tr .
Amp. in shIelded housing. (420-470 MHz)

-Provide. tremendous releellon of " oul -of
band " . ignal. w/oullhe usual lossl Can often be
used instead 01 large expensive cavity fillers.

- Extremely I'Ielplul at s ues with many nearby trans
miners to " fill er-out " these OtIt-ol-band Signals .

" When You Buy, Say 73" CIRCLE 51 ON READER SERVICE CARD
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Module

I ing block with countless applications.

by Rick Littlefield K1BQT

Photo A. . This lJiljustJ.h/t'~nd/ supply and3A. pt.''''''t'r·pcl('kfor a QRP rig art'
j u_<t t""YI ofmany possiblt moault' appiications.

«wiring a second LM -317 (U2) in
parallel with V I is a " quick-and
clean " way 10 increa se the current
limit ing threshold to 3A without
sacrifici ng sbort-circu u protection.

- When more than 3A is required ,
the regulator module can be used 10

drive the base of one or more pass
transistors (sec Figure 3B).

(Figure 28) . Be sure to connect transfonncr
leads , the voltage output lcud , and the LED
output indicator lead before mountin g the
board in place . Use IA" spacers to provide
clearance for regulator. A %H hole in the PC
board provides access for U I mounting hard 
ware . Use healsink compound and a TO-220
insulating kit to isolate the regulator mount
ing lab from ground .

Applications

The regulator board can be used
as is or modified to meet other
needs. For example . a 5kO panel
moun! pot wired in place of the PC
trimme r creates an adj ustable
voltage bench supply. The user
needs only In add a simple von-
meter circuit to mon itor outpu t
voltage. Wh en th e de mand re
quires more than 1.5A, the basic
module is mod ifia ble in several
ways to extend curre nt-handling
capacity (see Figure 3A) .
- Add a 2200--4700IlF capacuor at
the output (C2) 10 stabilize output
voltage ......hen momenta ry peaks ex
ceed I .5A. C2' s buffering action
also improves Vls ability to track
sudden load shifts , such as those
encountered during CW or pulse
ey ing . The I N4002 diodes protect
against the possibility of C2 dis
charg ing back through UI and de
st roy ing it. Adding a IOIlF elec
trol yti c to th e vo lt age-control
tenninal (C3) improves t ransient
response further ,

•

•

V I will not drop out of regulation.
Pans should be easy to fi nd . The circuit

hoard was designed around o ff-the-shelf
items avai lable at most Radio Shack stores.
Before sta rti ng constructio n. usc the PC
board as a template to mark mounting-hole
locat ions on the power supply cabinet. Then ,
mount all pan s as shown (Figu re 2A). Note
that VI is located underneath the board , al
lowing it to usc the cabinet as a heat -sink

I

Ph" ,o B. Nt'arlvaff p()ln:r .,u('ph pans mOllnl on thi.' 1*· .r 2 Ja w (4.2 .l 7.3
em} circulr b<N./rd al left 1'1 box. No/(' that UI fastens to 11r(' {'(Mer supply
callilWI ll' /l i.-/r scn'cs II.. II h(,ul.~illk.

Circuit Description

Th is project ta kes advantage of
the flexibility offered by UI , an
LM -3 17 adjustable regulator (Fig
ure I ). This device provides so
ph ist icated short-ci rcuit protection
and automatic current limiti ng at
I .SA . Input vo ltage 10 the regulato r
is supplied by OB I. a 4A 100 PIV
full-wave bridge rectifier. Capaci
tor C I provides initial filtering . V I
provides additional elec tronic
filte ring as pan of the regulating
function. The output level of the
regulator is scr by trim-pot R I.
Bypass capacitors on the input and
output of V I prevent high-frcqucn
cy oscillanon.

T ransforme r selection is impor
tant . Wh en using abridge-rectifie r.
the cu r re nt rating o f the trans
former must be at least 1.8 times
the rated continuous-duty output of
the supply. This means that a I .SA
supply should use a 2.7A trans
former. For light or intermittent
loads , a smalle r 2.0A transformer
may suffice as long as il does not
ove rheat o r sho w an excessive
voltage drop. Make sure the full
load output o f the bridge is at least
3-4 volts above the desired out
put of the supply to insure that
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N ccd some power to make that project
play? Here is a un iversal ci rcuit that

adapts to many applicat ions!
All too often . po wer supplies arc "crash

efforts ." Hams etten hast ily concoctthem to
get a project off the bench-supply and onto
a ded icated source. However. the safety ,
re liability . and appearance of those supplies
often reflect a slap-dash approach.

To gel around thi s , I designed a "one
fi ts-all" reg ulator board 10 allow me to build
supplies quickly. ..... ithout placing
valuable cqu ipmem.Hves. and real
estate at r isk!



uniden@
CBRadios&
Scanners

Communications Electronics~
the world's largest distributor of radio
scanners, introduces new models of
c e, radar detectors and scanners.

NEW! Bearcart 760XLT-SA
List price S499,95/ C E pri ce '294 .95
12-s.nct" 100Ch."".I. C,.,.,.,,.••• AC/DC
FreqlJfmeyr.fll1fJ: 21N!i 4, I j 8- 174, 406-5 12, 808-956 MHz.
f~c!u<1u 813.gS75·S4g.0125 lind 8d89875·89/101 25 MHz
The Bearcall60XLT has 100 programmable cneo
nels organized as l ive channel bankSfor easy use.
and 12 bands of coverage including the 800 MHz.
band- You also get automatiC scanning of prepro
grammed aircraft, police, marine, and emerg.ency
services. II also ind udes Weather Search, Priority,
Squelc h, lOCkout and Delay. It has automatic and
manual band search to f ind ne.... active frequencies
In other areas 01the radio spectrum. The Beares/
760XLT mounls nes tly und e r the dash and con
nects d ir ectly to rcee blockor battery. The unit also
has an AC adactor. flip down sland and telescopic
an tenna lor desk top u se. 6-5/16~ W x l '110" H x7~"

O. Model Be 580XLT-SA is a similarverslonwithout
the 800 MHz. band for only 5219.95.

Be 760XLTb J-J

Regenc~ TS2-SA
List price $499 .95/C E pri~ $309.1I5/SPECIAL
f 2-..nd, 75 Chennel. Crrar."• • •• AC/DC
F'filuene~,.nge:Z.54. I f 8-1 75. 40tH i '2. 80e-950 MHz.
The Regenc~ TS2 scanner lets you monitor
M ilitary, Space Satellit es, Government, Ra ilroad,
Justice Department, State Department , Fish &
G ame, Im migralion, M arine , Police and Fire Depart 
ments. Ae ronaut ical AM band. Para medics, Am
ateu r Rad io. plus Ihousands of othe r rad io ne
(lUenci83 most scannersean't pick up. TheRegenc~
T$2 leatures new 40 channel per second Turbo
Scan· so yoY wont miss any of the action. Mode l
TS1-RA is a 3 5 channel version oI lhis radio without
the 800 M H z. b and and CQ8ts only $239.95.

Regency· RH256B·SA
U st price 5799.95/CE prlc. 132 9 .IIS/SPECIA lf.C,..""., • 115 Wert T,.,..csi,.. . Ptloilt)
The Regency RH2 56B is a siJIl een-channel VH F land
mobile tra nsceiver deSigned tc co-er any freQuency
between 150 to 162 MHz. Since ttus radiO i$
syn thesized. nc expens ive crystals are ne ed&d to
store up to 16 frequencies without battery backup.
All radiQ8 come w ith CTCSS tone and scann ing
cap abiliti es. A monllor and n ighVday s witch is also
slandard This t ransce iver even has a pr io rity tunc
tion_The RH256 m akes anid eal ra diofor any pol ice
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150- 16 2
M Hz. version called the RHOO6&-SA is ava ilable
for $429 .9 5 , A UHF 15 watt, 10 channel version 01
this rad io called the RU1 50B-SA is also available
and covers 4 50 -48 2 M Hz. b ut the cost is $ 41 9 .9 5

SALE Bearcato' 100XL·SA
List price 5349.9 5/ CE prlc. S15 9 .95/CLOS EOUT."rHI, ,. Che,.,.eI. PrIMIfy • Seen tJeI.~

-....ch • Um lt I Hold I I..ocll~ lAC/DC
Ni'Q'U.flCY rlnpI: 30-50. llB-1 74. 4 0~H5 IZ MHz.
Uniden hils aulhorlzed CEliO CloseoUtlhe lamous
&tarelt 1QOXL to me.ke room lor new models. Tllis
scanner has a rull 16 channels wilh rreQueney COIIe,age
thai includes all public service blflds. Wow... whal a
scanner! Included in our low CE price ill. a aturdy
arrying ase, earofl.one, ballery charger/AC adapler,
lix AA n~d ballenes and fle xible anlen".. Smce Ihis
is a special closeout price on our laSI 200 pieces, ~ou
must oroeryour 8 e. rc" loday to take .ctvlflt~ 01111.1
e~ceUenl .canner O\)I)Or\unity.

*** Un/den CB Radios ***
The Urudefl .ne of CitiZens eafld Rad IO t.anscewe... is
styled 10 compl,ment other mobile aud'o eqUIpment
Un.den C8 radlOl are $0 rel.able thaI I he~ have a two
year hmiled warranl y. F,om the fea lure pac ked PRO
540 e to Ihe 310e handheld, l he,e IS no better CIt izens
Band rad io 01 the market loday.
PR0310E·SA Un,de,, 40 Ch Ponal)le/MOboleCB , . $B5.95
PR0330E·SA Urnde..40CI'l. R....oIemoo.o..lCB ... 5109.95
NINJ....SA Pm)3 I OE...~h ,een.rgeat>le Dollie<}' pad<. 59995
& 1C>SA I 2VM N.-c.dn.lI lor N'IIjiI IMl oI' 101 52095
KARATE·SA unl(Jen 40 cl'l ",,1 'es<:uft _ 5&9.95
PR0520E·SA Vrnae.. 40 Cl'l CB Mobole 559.95
PRI)54OE·SA UrnI;' e" 40 cl'l. " 1CB MO!)Ile _. . 511995
PROlWOE·SAV",de" ~O Cflan"" SSBCB moblle , . , $15995
PR0 71 0 E·SA VM'," 40 cha.....1CB Base. , .. 5119,95
PR081 0E·SA U..,den40channaISSBCB Basa. . " $179.95

**.Uniden Rad., Deleclo,s•••
Buy lhe Itnest V ..,de" radar de lectors rrom CEI toda~.
RD1·SA U,,_ vOiO< mounl ,adar dela<;1or .. . .. 5109.95
Rl»-SA v..,.,." · PaMPO't" I,n, radar <MoIa<;Ior .. , 5129 95
RDlIXL·SA Un_ -mocro· .... 'ada' dela<;lor. 5159 .95
RD25-SA v"",,,,, v<5Qf mou..1<adal dela<;lor . . . 55995
RD!IOO-$ A Unld en "'&0' mou"l 'ada' deleclor . 579.95

N~Bea~ato'200XL~SA
New Product...Avai lable May. 1988
List price $509.9 5/ C E price $299.95'''' '"d, 200 Ch.""., • BOO 11Hz. H."dh.ld
S..,ch • Unllr • Hold' Priority e Locll~
Freg" ""c, ,.ng. 19·54. " 8· ' 14. 408·5 '1. _ -95S MHz
h elude.8n 9875-8490'25 and8U 9"5-89'0115 MHZ
The Bea,cal 200XLT se ts a new standard for I'Iand
held scanners in performance and dependabi lity.
This full featu re d u ni l has 200 pro grammable
channels w ith 20 scanning bankS and 12 band
coverage II you want a very similar model without
the 800 MHz. band and 100 channels. order the
BC 1OOXLT·SA lor only $ 2 19.95. Includes antenoa
carrying case w' fh bell loop. n-cee battery pack.
AC adapter and earphone. OrderyOUrscannernow

Bearcat" 800XLT·SA
Ust price $49 9 .9 5/C E price $25 9 . 95/ S PEC IAl
f R-B. n d, 40 Ch.nn.I • No--cr.,.re' .cenn.r
Priorlt., con'rol • S • • rch/Se.n • AC/DC
Bands· 29'5". l1B-1 7" . "06·512. 806·9 I 2 MHz.
Thtt Un,tlen 800XLT 'ace"," 40 channelS In two benks.
scan. t5 channelS eer seeeoe. SLZe9V. " x4 ....·· • lZ Y, , ~

If yOU do nol need tne 800 MHz. band. a .,mllar model
called the Be 210XLT·SA II aVBllable for S196 .9 5

Bearcat· 145XL-SA
U st price$ 189.95/C E price $98 .95/SPECIAl
,o-B.nd. t. Chenn.I • No-cr.,.r.I .cenn.r
Priorlt., con'rol • W. ether .ee r c h • AC/DC
Bands' 29-5". 136·114, " 0 6·5 12 MHz.
The 8earcar 145XL is iI 16 Channel prOllrammabie
sca",- covenng len IrllQuerlC)I band$. The unolle.tures
a b\"lt·In delay runctlon lI'lat ,dds a lI'lree second delay
on,1I cnannels 10 prevent mISsed IransmlSSlons.

Bearcat· 175XL-SA
U st price$279 .9 5 / C E prl c e$15e . 9 5 /SPECIAL
ft-B.nd, ftl Ch.nn.I. W••tll.r S••rcll
Prlorlr., con'rol • S••rch/Se.n • AC/DC
Ba nds: 29-5". 118· 17".406·512 MHz.
The BU,caI175XL I'Ias an . ul om all(; lea,ch fealu,e to
locale new r'eQuencies PrIorIty. lock out delay and
sca" speed are all ,ncluded

Regencr' Informant'" Scanners
F,equencycoverage:35·54. 136· 174 406 ·5 1Z MHz,
The new Regenc~ Inf o rmant scanners cover virtu
ally all fhe standard police. lire. emergency and
we athe r trecoenoes. These sceoer scanners are
p reprOQramml!'d by stale In the uno" memory Just
pick a Slate and a category. The Inlormant does the
rest. Alllnlormant radIOS have a tee ture called
Turbo Scan· to scan upt0 40 Channels per second.
The INF1·SA IS ideal/or trucke rs and is only
$1 99 ,9 5, The ne w INF2·SA rs a deluxe model and
has ham radio. a we athe r a le rt and o ther e xci ting
features built in for only $239.95, For base station
use. the I N F5,SA is only $1 49.95 and fo r those
whO can aHord tne best. the IN F3·SA al $209.95. is
a state-of-the-art. recewer that SPells out what
service you're listlnlng to such as M ili ta ry. Airphone.
Paging. State Police. Coast Guard or Press.

Regency· HX1500·SA
Lis t pr ice $36§ ,95/CE p ri ce $179 .95/SPECIAL
f '-B.n d , 55 Chenn.I. H.ndh.ld/Por'.bl.
S..rc h • Loellout • PriorIty. B.nlt. S.Iec'
Sid.1II Ilqu#rlerr.t.,dl .ple.,. £AROJI JI.mo#y
Direct Ch.nn. IAce•• • Fa.'ur• • Se.n d.,.y
B• ...,s 1 9·54. " I- 131S. ' •• '!14. • 06·410. 440.5'1 MHz
The new handneld Regenc~ HXtSOO scanner is
lutly keyboard programmable for the u lt imate In
ve rsat ilit y. You can scan up to 55 channels a t the
same t ime including the AM a lrcra lt band. The LCD
display is e ven sideli l fo r night use, Includes bell
clip. fle xible anlenna and earphone. Operates on 8
t .2 Vol1 rechargeable N,.cad batler.es(not included),
Be Sureloorder batteries and battery charger Irom
the accessory list In th iS ad.

..** Uniden Cordle•• Phon• • ***
A ma;orconaurner mag-.,Ine did I comparison study on
cordless phones. Tile cIleek POIntl included clarity.
ettieien<;y and price. U"iden was retec best bu~.

XE300-SA Vnu:,e.. Cordle.s PhOrI. , , 569.95
XE500-SA Uniden Cordle.. Phona ilh pagi"" ", 584,95
XE100-SA Un'l1e"Co,d'''' Pho"" ilh.peaker ... 5114.95

• ** b'.nd.d W.".n". P'OfiIrem ***
If you PUfC_ • seanner. CB. ,..., del a<;lor or cordle..
phone ',om any IIore in Ill<; U.S. orc._ _ II"" lhe last 30
....... yOU can get 1,10 10 1I'l,.. ye... 01 , . tended wa" anty
......eef""" W. " . ntecl'l. Th"..,..;ce ext_ p1a"beg_
.".r It><! m<lnulaeture(1 .... "."ty . 'or'''' w . " . nt:ecl'l ...lIt
perform 11I1 nec ry I.bor .nd ...,11 not charge for ,elu,n
'I'lippO"". Exlended ".nl... are no....' e/und.ble . nd apply
onlylo lhe or~I"'1 purch..." Atwoye" e. ,ended...a" antyon
• mobile or bIIMscannl" i8 529.99 andIhree~'" ;;539.99
For n. ndheld te.nners, 2 years i, $59 .95 and 3 y.a,. "
579.95. For rada' deteclorl, two y ii 529.95, For CB
radios, 2 ye... ill 13999. For cordi phon.... 3 yea.. "
~ 99 , Orde, yOU' .... ".nty lor yOUf mercha_ 10000y

OTHER RADIOS AND ACCESSORIES
".-.Fee 55Xl-SA a..rc. / I Ochannal scarnef ... 51 1495
ee 70 Xl T·SA Baarca/20 CI'l."",,1 Ieann., ... ", 51 69,95
Rl 0G0-SAR" gencY' 5cl'l,scan""r . . , CLOSEOUT 5119.95
Zeo-SA Rege" ey 60 cl'l. SCl nn., .. , CLOSEOUT S129,95
UCl 02·SA R""ncyVHF2 cl'l, 1Walt lransc"",,,,, 51 17.95
BP$5-SA R",,,,,cy 16 Imp ,,,,,, . PO"''' .uppO y 5169.95
~l»-SA DrOP'inCflaroer lor HX12oo&HXl 500 58495
MAll&SA W. II charger for HXI 500 _"'- 51 4.95
" "'53-SA Csny;"'lI cue lor HXl500 KInner 519.95
MA251·SA CIQa"tlleloghler cord for HXI211500 51995
MM 17·SANo-Cad bltterypeck IorHX1000/1200 .. 134 95
8P205 No-Cad blllery pec;l<for 8C2OOIBC1 ooXl1. .. 549.95
&8·810 1.2 V M ",;.cad balleries I.el 01 eight) . " . 517.95
' & E·$A F'IKI..enc~ Oi'eelo<y lor En lern U.S, A .... 5 I 4,95
'&W·SA F,equency Oi ,ecIoryro, WeslernU,SA ,. , 514,95
ASD-SA A" Scan Oi,eclO<y , 51 4.95
$RF·SA s..fIIIV" Radio F'eouency O"a<;Iory, $ I 4.95
TSGSA -Top $<t<;rel'" R"",illry 01' u.s. Govt. Fteo- .. . S14 95
n c ·SA T_"lQUes for Inl-""" Comm- 514.95
f1f1F·SA Rallrotld "eouency d"ecto<y , 51',95
EEC-SA Embuay&Es.poonaogeCommu"ic:allo", •. 514 95
CIE·$A Covert lnlalhganct,Elect.Ea_ OIlt)ing .. , 51' ,95
101I " ·510 M'dwe.1Fede,. l F,equ. ncy d'reclOfy . . .. 514.95
Aeo-SA Magnet mo"nl mobile scanne' anlenn• . . . $35.95
A70-SA Ba.e "alion scenner antenna. . . 535.95
USAMM·$A Mag mounl VHF anI. / 12' c.ble $39.95
USAK·SA ,,"" 1>018 mOUn! VHF anI. / 17' ubl• • . , 535,95
USA~SA ,,"" _ moun!UHF_ .../ 1 7" able .. . 535.95
AddS3-ooaftQlr'Olor... acCllsones _eel II \tIe_twne,
Add 57.00 .I'lOlPP'fIQ per 'adoc and 53.00 per anle""..

BUY WITH CONFIDENCE
To pet tit. , ••t••r ".,,..,.,., trom CE or any teanner,
Sttnd 0' phOfle your order directly 10 Our Scanner
Oist ribulion Cent e r~ Michigan reSidents please ,dd 4 %
H ies tax or suppl~ you r ISx 1.0 , "umber. W' ille n pur
eneee orde,. are accepted from approved QO\Iernmenl
agencies end mosl well ra ted firml et a l~ lu rella rge

lor net 10 billing. AlIINlIeS a re sutlject to ,v.ilebility.
acceptance and verihc'lion. All sales on aceesaories
Ire f,nal. Pncea, terms and specitications are subject to
change wol !loul notice. All pri(:e$ "e in U.S.doIl.rs. Out
01 stock itemlwill be pl aced on bac korder aulomatica lly
unleas CE ia Ins tructed dllfe,ently. A $5.00 additional
handling fee will be charged for , 11 orde rs with a
merchand ise tOlal under $50.00, ShipmenlS are F.O.B.
Ann Arbor. Michigan. No COO's, Most producl s Ihal we
H il have a mlnufaClu,e(s warrenl~. FrH eopoes of
WIlrranties on Ihese products a'e available prior to
purchtl$8 by wnl,ng to CEo Non--cerllfoed cheCk. require
blnk clearance. Nor resoon&ibIe for typograplliclll errors.

M.n o rd.rs to : Communicat ions E lectron
ics~ Bo x 10 4 5 , A n n A rbor, M ic higan 4 8 10 6
U.S.A. Add $ 7 .00 per sca nne r fo r RP.S./U.P.S.
ground s hipping a n d hand ling in the co nlinental
U.S.A Fo r Can ad a, Pu e rto R ico , Hawaii, Alaska,
or APO/ FPO d e livery. shipping c h a rg es a re
th re e t imes con tin enta l U.S. rates. If you h ave a
D iscover, Visaor M a ste r Card , you may call and
place a c redi t card ord e r. O rd e r ten-tree i n the
U.S . D ia I BOQ-U SA-S CA N. ln Cana d a , o rd e r tol l
f ree by callin g 800-22 1-3 475 . FAX anytime,
d ial 3 13-971 ·6000. If you a re o u t s id e the U.S.
o r in M ic h igan dial 3 13-9 7 3 -88 8 8. Order today.
Scanner Ol.tflbution Cenle, - and CEIIOlIOSa' e trade
m,rks of Communications Electronics Inc.
l harca'.' ,,,,,,,"e'''' l"dem<l,k 01' unde" Cotporlloon
II'Iagoe..ey .nd Turbo Sc....re ...... ," er.., l radem. rks 01'
Revency ElectronICS Inc. AD _020168·SA
Copyright 0 1988 Com m uniC81lonl Electron lcs lnc.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
P.o . Box 1045 D Ann Ar!Xlr.MlCnogan~ I06-1045 U5.A
' or o rd . ... cen 3 13·913-8888 o r FA)( 313-9 71-6000
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tor boards at a time, and keep
the spa res fo r lat er projects .
Sooner or later, they always find
a home!1II

References

Dejvtaw,"Some Power-Supply
Design Basic," QST, January ,
1987 .
Thc A RRL Handbook , 1985 .

Rick Littl f'field KIBQT lives in
&rrington NH with his Wiff' and
son. He is president of Omnicom
Productions, a company deduxu-

ed to producing training videos f or education
and industry.

ing the right transformer. and finding a box to
put it in . 1gcnerally build twoor three reg ula-

Voltage Regulator Module Parts List

1 - 4A, l00V PIV monolyttuc full-wave bridge (DBt)
1 - LM·317 adjustable regulator (U1)
1 - 4700~F. 35Velectrolytic (et)
1 - 2.2kQ, V. w
2 - .11JF ceramic, 50 volts
1 - 5kO , PC vertical-mount trim-pot
1-150n, V.W
1 - Drilled and planted circuit board.

Concl usion

This module has reduced the task ofdesign
ing and building supplies toa mattcr ofselect-

Remember to follow ba s ic
sa fety practices when build ing
uny power supply. Use a three 
wire or polarized line cord, and
install a fuse or circu it-breaker in
line with the transformer primary.
Switch the AC line. and bypass
the primary aga inst RF . Use
shr ink-tubing to cover exposed
ter m ina ls c a rr y ing AC l ine
voltage. Finally. make sure the
DC supply is heavy enough to
handle (he current .
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Figurt 2A and 28. Parts layout ami mounfinK detail for tht po....er supply
regukuor _ >duft. Tht circuh board is ovaUabftfrom Rudioot.
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Figurt 3A and 38. Circuit modifications tha, increa..t transiem response and
f"urrt nt-handling capacuy of,ht mod..te.
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HAM RADIO
SELF STUDY COURSE

NOW ONLY $1995
",",1200
shipping & handling

VISA/Maste rCard Accepted
Prepare for th e fantastic world of amateur
·radio. Study at your leisure. No technical
background required. Entry level amateur
radio operators can now talk on the ten meier
band and FM repeaters.. .even link their ham
rad io stations to the public telephone system
and personal computers. Privileges never
before available to the beg inner! Complete
FCC license preparation course conta ins
everything you need to know to pass both the
written and Morse code examination in a very
short time. Written in easy-to-understand
language,Contains fully illustra ted text book,
two long·play code learning cassettes, all 302
wo rd-for-word FCC license test questions,
answers. ..and much more! You can't miss!
Sold with a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
instructor discounts available.

W5YI·VEC P.O. BOX #10101
Dallas, Texas 7520 7 . Tel: 8 17-46 1·6443
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POLICIES
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Where are the Novices?

There's gOing to be a lot 10 talk about
Novices this year at Dayton. It's now clear that
the Novice Enhancement has been a total
failure as far as anracling Novices 10 Ihe h0b
by is concerned. The sad tact is thai we're
losing newcomers even faster than we lost
'em before, apparenlly due to the increased
difficulty of the new Novice exams.

The number of newcomers to the hObby had
been dropping about 10% a year. Now that
ra te has inc reased 50% , for a l o t a l
1055 of 15010.

Yes, I've read the rosy reports of mobs of
new Novices. Now, it terns out, as we look
more carefUlly allhe 1987 FCC figures, all the
ado and sen-ccnqraunauone was over a two
month anomaly: Novices rushing 10 gel their
tickets before the new, stiffer rules went into
effect .

Despite my call for ham clubs to make the
licensing of Novices their # 1 prionty, the num
ber of newcomers has dropped even further.
Yes, a few clubs are making an effort, but
most of the club newsletters I get are full of
chit-chat , with little about Novice classes, and
with not one mermen of a club sponsoring a
radio club in a neighborhood school. Not one.

Perhaps this year at Dayton it's l ime for me
10 discuss how we can best enjoy the few
remaining years of our once wonderful hobby.
Maybe it's time 10 stop Irying 10 fight the tide,
10 go with the flow . Bad language, jamming,
everyone for himself seems to be where we're
going. Should we have awards for net jam
ming? How about art icles on how to bui ld re
peater trashers-little hidden oscillators thai
randomly time repeaters out?

There goes Wayne, being rotten and sar
castic again . What'd you expect, Rodney Dan
gerfield? You want one-liners, try Neil Simon.
So, do I have the halt-baked notion that this
whole mess lies on Ihe conscience of what
remains of our ham clubs? Pretty much, yep.

The scenario: more Novices '"' more hams
= more engineers/technicians/scientists ..
more American electronics = more manufac
turing of high value goods = regaining Ameri
can financial leadership. Yes, that 's simpli
fied, but that's the basic way I see it-and I'm
not going to expand it 10 a complete book
right now.

You know as well as I do thai electronics is
the key 10 the next century. You also know that
Japan is WOrking diligently to be #1 in every
aspect 01 electronics: communications, office
equipment, entertainment, and finance.

At my Dayton talk, I' ll try to have a place to
put your walkers, an oxyqen section for the
emphysema sufferers. an ambulance stano
ing by for stroke and heart attacks during my
talk. I may have petitions for you 10 sign for a
return 10 spark using the original and now
largely forgotten Morse Code. Narrow band
spark , naturally. Bring posters to wave. We're
going 10have ball!

The Dayton officials tell me Ihat my talk
draws the largest crowd of the Hamvention.
Well, outside orme banquet. anyway . Hmm, I
think the last time I addressed the Hamvention
banquet was around 1956.&1
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73 Review by Rick Littlefield KlBQT

TR-ll0 Transceiver
Small, simple, and reliable to-meter rig.

Amp Supply Co.
6307 Chapel Hill Ad.

Aaleigh NC 27607
Price Class: TA- l l 0 xcv r: $330
Mobile mounting bracket: $9.95

Noise blanker module: $24.50
250-Hz CW filter: $44.50

Rick KIBOT got his first ticket in 1957 at age
13, and is currently an Extra-class licensee.
He publishes in many amateur radio publica
tions including CO Ham Radio (Japan). His
forte is building QRP equipment. Those inter
ested may reach Rick at Box l J4 , Barrington
NH03825 .

mise for SSB and CW operation . limiting was
effective over a wide range of signals without
pumping or cracking on voice peaks. Crank
ing up the AF gain revealed plenty of audio
power, good for comfortable mobile opera
tion . The one receiver feature lOCal net opera
tors may miss is a squelch.

CWTest

For the next test, I tuned down to the bottom
of the band and plugged in a key. Again, work
ing into South America was no problem. The
TA -l 10 is surprisingly pleasant to operate on
CWoIt features semt-csx operation and ad
justable sidetone. The test unit didn't have the
optional 250 Hz filte r, but it's usually not nec
essary for casual CW operation on this band.
(Twenty-melers is a different story). Checking
the keying, I found the wavefront hard but free
of clicks. Attac k of the first character, the T/A
switching cycle was audibly soft but not objec
t ionable. On-air reports were good.

A couple of days later a friend Barry K1 ZDS
loaded the TR·ll0 into his diesel VW Rabbit
for a mobile test ride. He too enjOyed the radio
a great deal. During his travels around New
England, Barry made several mobile contacts
into the Southeastern United Sla tes and the
Caribbean-including Cayman Island . In the
diesel-powered vehicle , there wasn' t any on
board ignition noise to contend with. Barry
noted , however, that the opt ional noise
blanker would be helpful in city traffic. His on ly
real complaint was that the microphone cord
was a bit short lor his VW floor mount.

Conclusion

Overall, 1 found the Amp Supply TR-l10
a very respectable little radio, and highly
recommend it. The TA-series of mcnccenc
transceivers carry a standard factory warranty
through a fam iliar and reputable import manu
facturer (Tokyo Hi-Power Labs] , and are
manufactured to( Amp Supply.m

Performance

For initial tesling, I set the transceiver on the
bench and connected a dummy load . A quick
check into a cal ibrated power meier revealed
the transmitter was delivering the promised 20
walls in bot h modes. I then con nect a
Cushcraft A3 112/\ vertical and began tuning
across the band. As luck would have it, a few
strong South American signals came in. Righi
away, I contacted FG5BM and AY60F-.od
received good signal reports.

Next came a OSO with a jocat ham, familiar
with my voice. He said the audio quality was
good, and I sounded very natural. To compare
his observation, I monitored myself on a sec
ond receiver and observed the waveform on a
scope. To my ear,lhe audio quality was nate
rar. though perhaps a bit 100 " mellow" to
punch through heavy a RM and noise. Serious
DX hunters may find some advantage in sub
stituti ng a microphone with more bite. On the
other hand , the scope pattern was clean.

Though I didn't measure sensitivity with a
calibraled signal generator, on-a ir observa
tions suggested a very hot front end . The de
sign uses a row-noise MOSFET RF preamplifi
er , which may explain why the TA-l 10 easily
outperformed a $1,000 all-band transceiver in
side-by-side weak·signal comparisons . The
AGC rate seemed to be a pleasant cornpro-

The synthesizer sets itsel f to 000.0 on power
up. As long as the power cable remains con
nected to an active power source , the radio
may be turned on and off wi thout disrupting
the last frequency selling. A small green LED
in the frequency display window indicates
transmit status .

A conventional meter to the left of the fre
quency display indicates signal strength and
power output. Min i-jackS are conveniently p0

sitiened next to the microphone jack for con
necting a key and headphones. A sturdy 3 "
speaker is ported through the bouom of the
cabinet. and a tilt-bail elevates the front to
improve sound quality and provi de a better
view of the panel.

Look ing under the hood, it was evident that
the TA-ll0 is not a CB conversion or cut-rate
rig . The circuitry is that of a radio designed
specifically for ham use.

Operation

The TA-ll 0 comes in the traditional loam
shipping box , complete with a mobile-type mi
crophone, DC power cable, and spare fuse .
The mobile mounting bracket is optional. To
get on the air, all the buyer needs is a 5-amp
13.8 volt power source , and an antenna. A
rapid-duped 12-page manual spells out instal
lation and operation, and provides a blOCk dia
gram 01 the transceiver's inne r wOr1o;ings.

The front panel is enrecuve. conveniently
laid out , and, best of all, simple . A large, easy
to-find VFO tuning knob is located on the right
side of the panel. This drives a smoorn opto
controller, which provides two tuning rates.
Slow rotation yields a 5 kHz per turn rate in
100 Hz steps, while fast rotal ion boots the
synthesizer into overdrive for large frequency
excursions . Two smaller knobs control AF
gain and AlT. One can easily iden ti fy these
three controls by touch-a real plus for mobile
operation. A vertical bank of four push-button
switches select the band segment (10 meter
version only) , CW or SSB mode, optional
noise blanker, and a dial-lOCk circuit.

The transceiver 's fou r-digi t freq uency dis
play uses easy-to-see .4~ red LEDs and reads
out to the nearest 100 Hz (the display doesn't
indicate whether the 28 or 29 MHz band seg
ment is selected from the puSh bullon control).
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T en-meter DX is improving rapidly , and
Nov ice Enhancement has c reated a

whole new wave of activity. Consequently,
many folks are discovering (or re-discovering)
how interesting and how much fun this band
can be. The te-meter monobander from Amp
Supply couldn't come at a better time!

The TR-ll 0 is actually one of a series of
new rigs from Amp Supply Company , with
other models covering 15, 20, 40, and 75180
meters . Packaging i s c o m p ac t and
lightweight, measuring 2-% ~ high by 7" wide
by 10~ deep, and weighing ju st over 5 pounds.
Tuning covers the entire band in both SSB
and CW modes. Output is 20 walls, plenty of
po wer to work the world without packing
mega-pounds of DC supply. As 10 meters coo
linues to open up, I suspect rigs like this will
provide an exciting alternative to VHF-FM m0

bi le operation for Novice and Extras alike.



Number 6 on )'OI.Ir FHd~k card

I n ham radio. as in many ot her endea vors.
he lping people in time of need is one of the

most satisfying rewards. Of course for hams
thi s requi res skill. procedures. and equip
ment . W hile many g reat inventions have
come "in the heat of battle " or while faced
with a cris is of some so rt, nothing heats ad
vanced preparation .

Packet radio offers many advantages for
disaster and emergency communicat ions. It
offers fast , error- free, transm ission of data.
names and addresses , in a form that can he
viewed, stud ied, and even printed . and a
modicum of security fro m the ubiquitous po
lice scanner listeners . Thus. thi s tinkerer de
cided 10 pUI together an emergency /d isaster
packet stat ion.

Fo r the station, I wanted to be able to ha ve
either a user termi nal or a digital repeater.
called a " d igipeater .·· It had to be small and
light-weight-nearly pocketable-for easy
po rtability . O f course , it had to be self-po w
cred and afforda ble. It turns out thi s is IlOI

hard to do . if o ne accepts th is eq uipment as a
temporary , e me rge ncy e xped ie nt, and
doesn't expect the convenience. reliab ility .
and full features o f a pe rmanent set-up.

T he Components
The radio for the s ta tio n is the ICOM

02 -AT. An assortment of rechargeable NiCd
batte ries can po wer this. Alternate supplies
are two alkaline AA pack s; a rechargeable

l ith ium pack ; and 12 vol ts from a storage
battery , that could be part of, for example , an
automobile . It offers two outpu t powers. Iii
wall and 5 watt s, and its " ru bbe r du cky " is
attached by a standard BNC connector. so it 's
easily replaced by a larger antenna.

T here ' s another adv antage to the 02-AT.
Whil e most packet activity is on 2 meters .
there ' s also a lot on 220. Th is is either " back
bone" stuff for the PBBSs or local activity in
the Novice segment. The 02-AT sports a 220
twin sister, the 03-AT , that uses the same
connec tors and accessories . If a packcteer is
set up with the02-AT on 2m. he need s only to
substitu te a 03-AT to come up on 220 .

The ICOM 2-AT, or the 1.I2-AT . arc ac
ceptable substitutes. Their main problems arc
a lower maximum ou tput power and inability
10 ru n di rect ly o n 12 volts DC, or course.
"overshoes" in the fonn of one of the small,
12 volt . I watt to 10 walt amplifiers such as
the Heath HA·20 IA ca n be added 10 either
hand-held for a bit more umphf!

A fixed freq uency handie-talkie might need
a bit less stand-by power than a synthesized
one and would lessen the possibility of chang'
ing frequency acc idently , but for eme rgency
work , a "rock-bound " rig is very limiting.

T~C

The best cho ice by far is the GlB PK l -L.
At25 rnA. it uses about one tenth the current
of the nearest competitor. A NEDA 1604

alkaline (the regular 9 volt "transistor" bat
te ry) will run the TNC for about 20 hours!
The only problem that so me may have with
the PK l -L is a co ntrol code structure that is
d ifferent fro m the TAPR and TAPR clones . I
pe rsonally favor the Gl.B 's commands. For
exam ple. if one ge ts a . ' busy sig nal" it's only
a keystro ke In reuse the sa me connect string.
If a T APR-compatible person uses the sta
t ion. however. he 'll need the cheat-sheer of
instructions and st ill be exasperated.

The Com puter

I use the NEC 820 1A laptop. for no better
re ason than finding it o n sa le at a local
computer store. It also runs on AA alkalines,
which last for about a month o f occas ion
al use .

The major disadvantage 10 thi s type of
compu ter is its 4O-colum n-by-8-li ne liqu id.
crystal display . The sc reen is large and easy
10 read , but 320 characters is a pretty small
wi ndow o n a text file (most computer tenni
nals o ffer 80 columns and 25 lines. or 2,000
cha rac te rs . at a lime ). Also. the W0RLI
PBBS software is based on 80 columns so,
with 40 columns, PBBS entries don 't line up
under their headings and formatting is shot.

This won' t be a big considerat ion for cmer
gcncy work , however. un less a lot of arcane
data is passing to or from a PBBS or other
" unfriendly " computer facility . Of course .
using an 8O-co lum n printer skirts th is prob-
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- 117· VAC house current . All o f th e se
devices can use individual AC power sup
plies , pro ba bly o f the integra l wall-plug
transformer type, With the house current,
however, there 's less to carry and it's less
confusing to use a s ingle 3 or 4 ampere · 'CB
type" 13-volt regulated brick powcr supply
to power the Iz-vo u distribution system.

-Gel cells. Two six-volt gel cells st rapped
together and kept on " float charge " serve as
an excellent emerge ncy power sou rce . Sever
al types of connectors hard-wired 10 the cells
make the power pack extremely versatile.

Figure 2. Rlidio-f<J-TNC ClIMe schematic.

ICO M 02-AT - either six or ten 1.5-volt
AA alkaJines (This depends on the bat 
tcry case. The 2-AT can't use thc ten 
cell casc.j

.. .. Ie .q TO " ~V SOu~C[

CABLI~G Radio-Io-T~C

Ideally , one would run the audi o connec
tions to the discriminator and to the modula 
tor to avoid noise, and , particularly , to by
pass the audio shaping thats meant to
enhance voice communications . The problem
is that go ing that route spells some radio
modification . Rad ios couldn't be swapped

- Il-volt storage battery. or an automobile
with one. The GLB and the Ol-AT can be
connected directly to 11 volts, but the NEC
820lA (or RS M- IOOl and the ICO M 2-AT ,
or Il2-AT (if used as a substitu te) need no
more than 8 volts , They require a 7808 solid
state series regulato r. This calls down a little
" spider box " distribution system to house
the 7808, fuses. and the plugs for the various
cables , (See Figure I.)

, '
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Power

A good emergency packet station should be
able to use any of three alternative power
sources (and 10 swap from one to another},
dependi ng on the situation,

Fig14 r~ J. Power di.urib14ti()ll box schematic.

elnternal batteries. The complete set of dis
posables:

T NC - one 9-1,1011 alkaline
Compute r - fou r t .s-volt AA alkalincs

" very little" to " not enough ." Both NEC
and Radio Shack. as well as several afterma r
ket firms, sell RAM expansion modules. I 'm
using the ones from Purple Computing. On
the ba sic 8201A , two 8 KB modules fill out
the first32 K ba nk and four more add a second
32K bank . Th at may not sound like a 101 of
storage these days, hut at least the term inal
program is in ROM , and so doesn't take up
RAM space.

There are much more powe rful (and expen
sive) portable and laptop computers that
wo uld work very nicely, Thcse have 25 x 80
screens and much more storage capac ity. I
rejected them because of weight, fragility ( if
equipped with a disk drive) , and most impor
tam , power consumption . The " la rge " ma
chines have much bigge r and heavier batte r
ies , but most st ill get only 4 to 5 hours of
operation on a charge.

There 's one other possible accessory : a
po r ta b le batte ry -ope ratcd pnnre r. T h is
moves the stat ion set-up out of the " poc k
etable" category, and battery Iifc (of four C
cells) is limited , but u's certa inly viable for
those who need hard-copy capability . (See
Photo I.)

IL .J

lem . (The 4O-column limitatio n if> only on the
screen and docs nOI affec t ha rd-copy .} Usi ng
a printer, however, may not be practical in
the field .

Slowness in displaying is another problem
with the LCD. The NEe insists on displaying
all incoming material. AI high data speeds
(such as 4800 or 9600 Baud ) the d isplay can't
keep up. Run the compurer-ro-TNc link
slower , te. g. 1200 Baud) without using flow
control . This translates to a TELCOM Status
of SI7INN. (This will make sense to the
operator when he gels into the documentation
for the NEe's ROM·res idcm TELCOM pro
gram.)

The Radio Shack Models 100/102 are very
similar to the NEe 820 1A. and would also
work well in this applicat ion. The Radio
Shack and NEe models listed here , inciden
tally, are made by the same firm . Both come
with ROM-resident terminal emula tors in
cluding file up- and down-load capability.
The inherent up- and down-load capability is
important . It al low s prepa rat ion of a message
"off-line. " where it can be reviewed and
edited on the screen. then sent in a burst. It
also allows storage of an incom ing file for
later study or re fere nce . Th ese computers arc
also capable o f simuha neously priming an
incoming file thai it is sto ring (with a pa rallel
primer hooked up ).

These computers usually come wit h RAM
(Random Access Memory) varying fro m

Photo A . mcplug with compont nts.

Photo B. To prt'part' tht' coaxial
cabf~f"rc(}fln~cwratlachmt'nI , strip
rht' outt'r insufa/ion and bufK~ tht'
.Ihit'ld . . .

Photo c. .. , tt'as~ a d;am(1~uJ-s~d

holt' near /h~ t'nd of /ht' insula
tion . . .

PholO D. , . .bend tht' coat and ..v ti
ft)ol through tht' holt' und pull tht'
unur inIu.lu/ion IIx,p clear . . .

Photo E. " .and rnassagt' /h~ sh i~Jd

j1(//und tight.
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Figure 3. This half-....ave antenna made from coax
ial cable ....iff provide milch better performance
than an H T's rubber duck.

l
' 9 , .... ,•. CENH R CONOVCTOR wl TM

CENTER INSULATION (SMIELD
AND J"C~ET Rn 'OVEDl

buzzer or LED directly, even if the operator
had battery power to spare. There are also
some uncommitted inputs and outputs (in oth
er applications, the uncommitted outputs
could be used , for example, to switch fre
quencies, if remote commands are enabled) ,
but I left these inputs and outputs unconnect 
ed for this use .

TNC Digi Jumper Plug

If the set-up is to be a pure digjpeater
(i .e ., no communications at the digipearer
site) the operator has to inform the TNC
program of that fact by holding the RS-232
RxD (receive data) line high during power up
or reset. To do this, he needs to wire ajumper
between pins 2 and 5 of the DB-25P.

TNC-Computer Cable

This is the eas iest cable-simply connect
two DB-25Ps pin-ta-pin . The most common
way to make this is to usc two insulation
d isplacement co nnectors (lDCs) with 25
conductor ribbon cable (take one conductor
from a 26 strip) . Hand-wirers need only pins
1-7 and 20. I made my cable fairly long (5' or
so), in order to keep the connections between
the radio and T NC short and still move the
radio around for the best signal. Positioning
fl exibility is important when using the inte
g ral antenna, and because of the ability of the
syste m to QRM itse lf with ce rta in ge
omet ries.

Mark well the power cables for the radio,
TN C , and computer for extended use ,
when l2-volt exte rnal power is available .
The computer cable needs a 7808 voltage
regulator to run from a 12· volt source . So
does the radio, if it's the ICOM 2-AT or
Ill -AT . An operator should be able to con
nect this cabl ing array to both an automobile
c igarette lighter and to the posts of an auto
mobile storage battery , with BIG battery
clamps. CJearJymark positive and negative
one never knows who ' ll be hooking it up , and
it might in the dark!

i-a ........ SMIELO TWISTED ON
CENHR CONDUC TOR
AN D SOLDERED

TUNI NG STuB - fOLD DOW N AGAINST
"n o LINE 'FHR SOLDERI"". TMEN
fl u, wlTM RTv S ILIOONE "NO CIW ER
" 'TN M E"T' S" R I N~ TUBE OR TAPE

_ " HOLINE· H RMINATE WIT M BNC
(LEIo'GTM NOT CRITICAL)

r
Il l.... "

L

nons . One is that, in unattended digipeater
service, the PKI -L is capable of accepting
re mote co mma nds to cha nge operatin g
pa ramete rs , beacon te xt , a nd eve n the
dig tpearer call. Now , this is both a useful
feature and a real opportunity for mischief.
The commands to change these parameters
aren't that hard to fi gure out .

Therefore, I suggest disabling the remote
commands by tying Pin 23 of this connector
high . They who are gfunons for punishment
can mount a mini-sized slide switch in the
side ofthe plug shell to switch Pin 23 between
high and ground. It will suffice , however, to
just hard-wire it in the position of choice .

Thi s connector o ffers a RESET pin, but
that' s red undant with the internal reset
switch, accessible through a hole in the side
of the TNC case. There ' s also a "connected"
signal, but it 's too low-power to drive a

quickly in the event of a failu re. An operator
has to accept a bit of signal degradation , work
with the mike and speaker plugs, and at least
partially compensate fo r the aud io shaping
with capacitors .

Both radio connections use RG-174-U.
A 2.5mm plug is used on the mike line and
a 3.5 01 01 plug on the speaker line. The re are
nice cords made fo r use with computer
cassette tape recorders, someti mes found in
ham fl ea markets, that combine the mike and
pho ne plugs . If it looks cheap, suc h as
the mike co rd for a cheap audio cassette
recorder, watch out for poor or intermittent
connections in the plug end. The T NC end of
the cable is a DB-25S that needs some compo
nents within the shell to compensate for the
audio shaping in the rig and to combine the
transmit audio with the push-to-talk for the
ICOM (Figure 2 and Photo 2) .

A small note of explanation for " R" in the
diagram. The Ie OM uses a single line for
both transmitted audio and for push-to-talk.
If the value of " R" is too large , the rad io
won' t detect the PTT closure . If it ' s too
small , the aud io level and the bias of the input
transistor will be lo wered , causing poor
audio.

Connecting the ends of small coax is a bit
tricky. First remove the oute r insula tion by
cutting around the wire without nicki ng the
shield. T hen slide the shield back a small
amount to loosen it (Photo B) and bend the
sn ipped part of the coax sharply right next
to the end of the outer insulation. With a
jeweler's screwdriver (o r similarly pointed
too l), tease a diamond-shaped hole between
hunches of the shie ld braid (Photo C) . Work
this hole large enough to pull the ben t loop
o f insulated cente r conductor out throug h
it (Photo D) . Try to avoid cutting or break
ing any strands o f the braid . The brai d
can now be massaged down small and flat
(Photo E).

In addition to providing the radio interface ,
this connector offers some intere sting op-

Pho{(l F. Prepare the antl'nnl/ pieces by stripping
braid, f ....iuing the end of the tuning stub, and
.wlderiflg the center COfl<!IIC((IrI together. Phorn G. Next connect Ihe pieces ' braid as shown.

Pho((l H. Bending Ihe slub down parallel 10 the
feedtine, secure ....ith electrical tape , waterproofthe
joint wilh RIT, and cover with heat-shrink tubing,

73 A m a le ur Rad io • April , 1988 27



work at thi s point will be rewarded du r
ing thenext flood whe n the mayor points
out you and your equipme nt to the gov
e rnor , mentioning your invaluable pub
lic serv ice .

The Final Step
Install a BNC connector on the oppo

site end of the feedline . and test the
antenna using a VSWR bridge and the
trusty 02-AT. Erect the antenna using
heavy fishline or twine th rown over a
tree branch or suspended from a piece
of 2·by-4 or other nonconduct ing sup
pert , posit ioned vertically and as fa r as
possible from the trunk or support .
Measure and plot the VSWR every half
MHz over the 2 meter ham band. II
should show a null somewhere just be
low 144 MH z . If it does. dip about 1.4·
off the insulated center conductor at the
top of the antenna. and remeasure and
replot the VSWR.

Most 2 meter packet activi ty is
a round 145.01 through 145 .09 MH z, so
stop sni pp ing when measure ments
show the null there . It' s a good idea ,
however. to bring the null up a bit fur
ther in frequency. bearing in mind the
possible need to operate voice . Most
repeaters inputs are above 146 MHz .
When the length is correct. c rimp a ring
connector onto the inner insulation (not
the cente r conductor) in order 10 t ie the
suspension st ring to it .

For field e rec t ion, fasten either a
regular fish sinke r or a heavier-weight
"sounder" to a piece of st ring, which
is in turn tied to the end of the amen
na. Throw the we ight over a convenient

tree . Many often use a sling-shot for some
antennas , but for this application the extra
bulk and weight may not bejustified .

Accessories

Spare batteries. Any of these compo nents
can be run from NiCd batteries, but a lkalincs
last two to three times as long and are more
reliable in se rv ice.

A set of fresh batteries in the equ ipme nt at
the stan and a spare set in the pocket shou ld
sec one through almost any disaster. Since
both types are very common trade s izes , an
operator can likely find them even in the
field .

The operator should have pockets full of
j unk, a BNC-to-PL-259 adaptor. 1.4).. and Vi )..
collapsible ante nnas. pocket beam. spare fus
es. and coaxial extension cables with adaptor
fillings. He should also have electrical tape.
duct tape, d ip leads. and waterproof plastic
bags. One can make a "quicky-digi' by plas
tic-bagging the rad io with a whi p antenna and
T NC and duct-taping the 101 10 the top of a
telephone pole or other conve nient rnasr. Of
course. this lasts only as long as the radio
batteries. One will also need an extension
powe r cord with a fork at the eod to allow
bot h radio and TNC to ru n from a storage
bauery at the base of the pole.

One very handy tool to have is the Camillus
Boy SeOUl knife !

nated without messing up the dimensions.
Whcn soldering, usc a hot . heavy iron in
order to get in and out fast without exposing
the center insulator to any more heat than
necessary .

The stub can now be folded down parallel
to the feedl ine (Photo H), the spaci ng be
tween the braid s and the center conductors
checked, and the whole joint filled wit h
" RTV" (room-temperature vulcanizing) sil
icone rubber . Try to find and usc a hydrogen
peroxide cure material . such as GE Si licone
II window and door sealant, instead of the
acetic acid kind. This reduces the chance of
electrical leakage o r corrosion. If the label
doesn ' t specify . check for the vinegar smell
of acetic acid .

When the RTV has set up . any rough spots
on the outside of the joi nt can he smoothed
with sandpaper or a file.

To "ice the cake. " bot h the end of the coax
shield and the stub connection and stub can be
covered with the proper-sized heat-shrink
tubing . The' 'official " tool for shrinking this
tubing is pretty expensive , but one of the new
electric paim-smpping guns does well if used
vel)' carefully . The paint-stripping gun is
quite capable ofmehi ng the stub-joi nt solder
under the tubing Good electrical tape will
suffice in the absence of the right-s ized heat
shrink tubing .

In addition to increasing reliabil ity , neat

Photo l . A comptere pole-top Jillipt'<I//;'f ",i lh 1fT </11</ TNe
protected ",ilh 0 plastic bag and WCUf/;,J ",ilh durtlng I<Ipt'.

Easv-to-vteke vertkal

Jack Knott of A ire Sciences suggests
a great emergency ~).. vertical. eco
nomicalto ma ke and easy to carry and
use . It ' s shown in Figure 3. It can be
hauled up a (non-metallic) flag pole or
pulled up bet wee n two tree s using
thrown (or sling-shotted) fishing line .

One can ma ke Jack's antenna either
from RG-58A/ U or RG -174/U . The
former offers lower losses, but is not
quite as easy to ma ke, store. and han
dle . (Bear in mind that anten na and
feedl ine are one picce.) The length of
the feedline will always be ei ther too
sha n or too long, but it's not c ri tical.
Mine' s about 20'.

To prepare the antenna , cut the outer
insulatio n carefully 39-;1 inches from
one end of the coax, then work it off the end
of the cable with a ser ies of pushes and pulls .
Cut and remove the shield, heing careful not
to nick the insulation around the cente r con
du ctor . Now, cl ip that piece of coax to length,
and at the other end of the same piece, re
move the outer insulatio n from the coax and
separate the braid from the insulated cente r
conductor tight to the outer insulat ion as
shown earlier in the d iscript ion of the TNC
to-radio cable preparat ion .

Prepare bot h the feed linc and the stub in the
same way. To shan circui t the opposite end
of the tuning stub. cut the outer insulatio n to
length, then force the ce nter conductor with
its insu lation out through the braid by about
'.4 " , Str ip the '" • o f the center insulat ion off.
then pu ll it bad so that there is about 1.4 · of
center conductor and shield braid at the end
with no center insulator between. Chec k the
length of the center insulation. then twist the
braid down around the center conductor and
solder.

Now the antenna can be assembled as
sho wn in Figure 3 and Photos F-G. Make
sure everything fits before soldering. and
make doubly sure thai the center conductors
have not been nicked while stripping the in
ne r insulators. The first t ime I made one of
the se antennas , I damaged one of the center
conductors. wh ich broke at the last momem.
Of course only the feedline can be re-rermi-
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Antennas
Of course the easiest and least effec

tive ant enna to use is the rubber du ck
that comes with the radio. However,
because the ICOM Q2·AT, 2-AT, and
jJ2-AT use a standard BNC ante nna
connecto r, a lte rnat ives abound . Al
ways carry a quaner wave BNC· type
pull-out rod antenna. Also, very impo r
tant in any bag of good ies is a BNC-ta.
UHF adaptor (UG -255/U) that allows
the use o f an automobile roof-top ,,,)..
or Vi).. whip. or even a structu re-mount
ed 2-meter aerial. Here in southwestern
New Hampsh ire , some ham s have
" pre -insta lled" pe rmanent 2-mete r
anten nas on severa l c r itica l public
build ings such as schools used as evacu
ation centers.



Pholo J. Margar~l LtPa8~ NIFBC~r(J.I~S lh~ ~merg~ncy pam zstation just
aft~r a N~....Hwnpshir~ snow storm. lt pays to 1H prepared.

Case for a Caw

All of this material (with the obvious e x
ception of an automobile storage battery) fits
into an attache case found in many local dis
count sto res . I've used one of these, and for
many situations, it's very effective . I am also
apt to respond to an emergency situation in a
surplus military field jacket, the kind with
BIG pockets! Whcn called on in most emer
gencies, one can get some idea of the nature
and duration of the service that's needed, and
fi ll these pockets accordingly.

Finis

A lot of fine equipment for emergency
use is wonderful, but it' s not enough if an
operator doesn't know how to operate it.
Hams have the advantage here in that . in an
emergency , they do something they normally
do every da y: co mmunicate. To exploit
q ua lifica tions and eq uipment pro perly ,
hams must plan and drill , even if only in
formally.

When the emergency packet station is set
up as described here, try it OUI under varied ,
simulated emergency condit ions . Pay part ie
ular attent ion to transm it and rece ive audio
levels settings. which are covered in the man
uals . Find out before the emergency that the
plugs don't mate or the SSID of the big digi
on a little-used frequency . With some thought
and practice. hams can maintain and improve
their reputation as a valuable nat ional d isaster
resou rce ! III

Merritt Computer Products , Inc .
2925 LBJ Freeway, Suite 180
Dall as TX 75234
PH, (2 14) 942-1142

The " SafcSkin" flexible
waterproof keyboard cover is
avai lable for $30 from :

Purple Computing
420 Constitution Avenue
Camarillo CA 93010
PH, (800) 732-5012

Aftermarket Equipment

The RAM expansion for NEC
820lA or Radio Shack M -lOO for
$20/8K_ and the bauery-operated
printer for $99, are available from :

Frank and Linda Reed
15 Daniel Webster Highway
Hudson NH 0305 1

GLB Electonics , Inc.
151 Commerce Paekwav
Buffalo NY 14224
PH: (716) 675-6740

The " Ham Sack" is a padded
carrying case for a hand-held. It ' s
nicely-made with zipper
compartments for spare battery
pack and antennas and connectors.
It's available for $12 from :

NEC Home Electronics (USA) Inc.
140/ Estes Avellue
Elk Grove Vii/age IL 60007
PH: (311) 228-5900

The Lithium battery pack kit for the
ICOM is available for $99 (US)

from :

MoliKit
PO Box 2460
N. Burnaby BC Canada V5C·5ZI
PH, (800) 663-0658

ICOM Amf'rica . Inc.
2380 J16th Avenue, N.E.
Bellevue WA 98004
PH: <2{)6) 454-7619

References
Equipment/Accessory
Sources

in case" antennas
on any buildi ngs
that might be used
du ri ng disasters .
t hey sho uld also
have a listing of ex
actly where 10 find
the radio end of the
coax tn'H probably
be hidden from the
no nnal build ing oc
cupants) and how 10
tell which is which
i fthere's more than

\

one.
This information

constantly changes.
Someone should be
responsible for the
periodic updatin g
and distribu tion of
the infonnation in
the " eme rge ncy
book." The middle

of an earthquake or a tornado is nOI a good
time 10 try 10 del iver a year 's worth of revi 
sion sheets!

All of this literature can go into a slim
Accopress Binder that ' s kepi in a plast ic zip
top envelope along with some folded light
plastic . Many disasters are accompanied by
such inclemencies as wind and rain! Those
really prepared will take along a flashlight.
candles and matches. There' s also a great
" soft -ease" First Aid kit thar ' s availab le
from any American Red C ross Chap ter
House for only $25 .

\

/

Supplies

Paper, logging fonns, penc ils, and erasers!
Also take along manuals and/or command

" cheat sheets" for all the equipment that's
commo nly used in the area in ques tion.
Photocopy the essential instruct ions out of
manuals. In many emergency situat ions, an
operator may be relieved from his station by
someone far less familiar with both packet
and the equipment.

Get a list of all the avai lable frequencies in
the area . Get also a list of tone-codes and
instructions for any compute r-controlled
voice repeaters in thc area . Don 't forgc t
packet system maps. lists of Qccodes , and
ARL numbered messages . Bear in mind that,
in an emergency, one will likely be using
unfamiliar procedures and facilities and may
be called upon to provide information for
others that the operator wouldn ' t himself may
001 reed .

Take also state road maps, and copies of
local area Coast & Geodetic Survey Quadran
gles (topog raphic maps). A number of orga
nizations (such as Civil Air Patrol and, in this
area , the New Hampshire Forest Fire Ser
vice) have their own grid overlays for maps
that allow them to specify map locations by
alphanumeric groups . It' s helpful to have
keys for these locating schemes. Typical of
government (or government-related) organi·
zations, CAP is not gene rally aware of the
Fire Service grid , nor is the Fire Service
aware of CAP's!

Many newer VHF and UHF rigs (as well as
thc ubiquitous scanners) are able to monitor
the adjacent public service bands, so it helps
to have frequency lists for police , fi re dis
patch , utility and similar services , as well as
other disaster helpers such as the Red Cross
and CAP.

Of course , it' s always wise to have a listing
of phone numbe rs. both for area public scr
vices (civil defense, fire , police, hospital.
utilit ies , e tc. ). Often one can also get (and
should keep confidential] unlisted numbers
for town/county/state d isaster officials and
coo rdinators .

If an emergency group has installed "just
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Kenwood 15·1 4 0

-

73 Review by Bill Clarke WA4BLC

Numbet" 10 on your FHdbadl card

Trio-Kenwood communcaucee
1111 West Walnut St.

Compton CA 90220
Price Class: T5·1405: $ 900

YK-455C- l CW filter: 90
TU-8lone unit 37

IF·1Qe interface kit 45

Photo A. The business end of the TS-1405
(courtesy Kenwood USA).

Tcc-ct-tne-nne radios are expensive, and
the prices seem ever increasing. Ken

wood-Trio,however, attacks the high price of
high quality HF gear with the T5-1405.

The T5-1405 is the first low-cost HF
transceiver produced by Kenwood in several
years. It is light weight, small-sized, full-lea
lured . and all solid-state. Although a line rig
for mobile operation, many 1405 will find warm
homes in shacks.

First Impressions

The r8-14O is Kenwood gray. 01 course. It
weighs in at just 13 pounds. Its 36 front-panel
controls are laid out in a handy manner, and
the display is much more than just digital fre
quency reed-ou t.

The nice features include ATTY , Packet,
AMTOA and optional FM operation; UPI
DOWN microphone buttons for scanning and
tuning; tun-break keying; selectable AGC; 20
dB attenuator: speech processor; VOX; and
adjustable AF power output control.

The bu ilt-in speaker, althOugh quite small,
provides very nice audio.

Operating Impressions

Belore operating me TS·14O, I read the en
tire instruction manual, especially concentrat
ing on the memory operations. I highly recom
mend a new 140 owner to do this.

Every button and control operates easily
and crisply on the TS-14OS. At lirst the main
knob tuned too lightly for my taste, but a
simple twist of the knob's collar weighted
properly.

The rear panel has the VOX con trols , anten
na and ground connections, key and external
speaker jacks. and several accessory plugs
for remole control, optional antenna tuner,
and other functions.

Receiver

The bllJeoCOlOred digital frequency read out
is part of the 14O's display panel. I find it eas ier
on the eyes than some of the red LEO or green
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LCD displays seen on other radios. Other in
formation (VFO in use, memory position, AIT,
mode, scan, etc.) shows on the main display in
an assortment of red, blue and yellow colors.
All are very readable.

Kenwood sti ll includes the option of a 1Q-Hz
read-out on the digital frequency display . The
user can select this from the front panel. There
is no need to open the rig and make any inter
nal modi lications.

The tuni ng rate is 10 kHz/revolution of the
VFO tuning control. This seemed too fast , and
five kHz per turn would be suitable. Fast tun-
ing is done by using the Memory Channel
knob . Tuning rate for the Memory Channel
knob is 10kHz per click, which is 240 kHz per
turn . AI first the idea of using two knobs for
tuning seemed complicated . After the initial

Photo B. The RF deck. foJds out from the main
chassis for service. Note the farge heal sink.

30 minutes of use, however, I found it quite
natural.

The memory scheme used on the 140 is a
little complicated. The re are 31 memories,
broken into banks of single frequency, split
frequency, programmed band marker, and
scan. The manual explains clearty their use. I
had no probtem programming them from the
very first entry.

The TS-140S has almost all the necessary
fillers built-in . Only the 500 Hz CW fil ter is
optional. IF shift is included, which works well
to augment filtering for interference reduction.
It is detented at the zero point.

The receiver is very quiet and doesn't get
100 excited by background static . It is almosl
as quiet as the Ten--Tec Corsair. I found reduc
ing the RF gain made receiving quieter when
condi tions were very noisy. This is normal with
all sensitive receivers, and the 140 is very
sensitive.

The 140 has two noise blankers_The first
attenuates "woodpecker" noise, and the oth
er attenuates other pulse interfe rence, like ig-

niUon noise. They both are very ettecuve.
even with household noise generaled by nuo
rescent lamps and some light dimmers.

The TS-14O has both band and memory
scan. scan speed is adjustable from the front
panel. The ope rator can also manually scan
memories by pushing the UPtOQWN buttons
on the mike.

USBlLSB selection is made by the rig but
may be over-ridden by the operator. The user
can also select fast or slow AGC action.

Transmitter

Like most current rigs, the TS-14O has two
VFOs, a nice touch for working SSB and CW
splits . The two VFOs also allow split-band op
eration . Also, the 140 is easily modifiable for
use on MARS frequencies. Modification is re
quired, since the CPU doesn't allow transmit
ling outside the ham bands.

The TS-140S sports semi- or lull break-in
keying. a SK operation was greal . It could
be broken with a dit or two. The CW note had
good reports.

I received consistently good audio reports
on SSB. Each indicated excelle nt quality
voice transmissions. None slated I was over
driving the rig. All contacts were made using
the standard microphone supplied with the
radio.

I 've Got Memories

The TS-14OS has 31 memories to comple
ment the two VFOs . The memories are
changed from a knob on Ihe front panel or with
the microphone UP/DOWN buttons. A user
can program the mode in all memories.

There are four typeS of memories.
-Eleven single frequency memories are used
lor receive and transmit.

Proto C. Bottom board of the 140 shows the
computer-like layout.



Wrap-up

Wou ld I recom mend the
TS-140S? Yes! It has all the
necessa ry fea tures of the
heavyweights and is certainly a
very capable transceiver, yet
the price is remarkably low.
Don't think low price means
low quali ty. The 140's price
brings the featu res and capa
bilities of expensive rigs 10 fi
nancial reality.

Would I personally purchase
a TS-1401 As a mailer of fact ,
Idid .

Thanks to the folks at the
Electronic Equipment Bank 01
Vienna, Virginia , for the loan of
a new Kenwood T5-140S, and
the use of their very complete
test bench,OJ

Bilf WA4BLC regularly reviews
amateur equipment for 73
MagaZine. His address is Box
2403, Falls Church VA 22042

and Mobile Antenna Tuning _Even worse was
the ment ion of bonding the accelerator lor
mobile noise reduction. The latter could prove
to be very dangerous.

Kenwood USA is now aware of these condi
tions . Hopefully they will soon improve their
manual lor the 140.

The 140 has no notch l iller, but I didn 't miss
it. Past experience has shown me that notch
filter controls are too sensitive to set quickly.
In lieu 01 built-in notch liltering, I use the Da
tong Automatic Notch Filter. The later is some
thing no modern station should be without .

Keypa d direct frequency entry is another
modern innovation I have come to like on an
other rig (ICOM IC-761). I plan to use the
Stone Mountain Engineering aSYer for key
pad direct l requency entry on the T5-14OS.

The slide controls on th e
right side are delicate to oper
ate, but they are usually only
irregularty adjusted.

Amplil ier users need to open
the rig and set a switch to the
ON positio n. This switch actt
vales the relay coil for the re
mote con tacts. Kenwood says
they leave it in the OFF position
to reduce operational noise .
Even when on, however, nei
ther the relay nor the cooling
Ian on the final amplifier is very
noisy. Its operation is barely
noticeable.

Many of the front panel se
lections provide feedback with
beeps, which I found annoying.
The beeps are CW for the mod
es and alarms. Blind operators
may find this leature a bonus,
however. Some can be turned
from the panel. All can be si
lenced by an internal eojust
ment .

110W PEP (160-15 meters)
l00W PEP (12-10 meters)
.ow
100W (160-12 meters)
95W (1 0 meters)
50W(10meters)
± 5kHz
less than - 40 dB
greater than 40 dB
greater than 50 dB
500-SOkO

Transmit:

so kHz to 35 MHz

1.8 2.0
3.5 4.0
7.0 7.3

10.1 10.15
14.0 14.35
18,068 18.168
21,0 21.45
24,89 24.99
28.0 29.7

SSB/CWfFMJAM
CPU-based 10 Hz step digital PLL synthesizer
± 10 PPM (parts per million)
(14 to 140 degrees F)
500
121016 VDC (std . is 13,8 VDCI
11 ' /' . x 4"/"12 x 12 inches
13.4100

FM

AM
CW

SSB

Hewlett Packard 651A Audio Generator
Bird 43 Wattmeter
Hewlett Packard 8551Bf851B Spectrum

Analyzer
Cushman CE-5 Monitor
recuoncs 475 Oscilloscope
Remember that the performance of current

ly avai lable amateur transceivers generally
exceeds the capabilities 01 Ihe human ear.
propagation, and atmospheric conditions .

Drawbacks

The instruction manual for the 140 is com
plete and contains many charts and diagrams.
It's generally easy to understand, A few in
structions, however , are written incorrectly.

I was particularly disturbed at the incorrect
instructions lor IF SHIFT, Tuning Knob VFO,

Modes:
Frequency Control:
Frequency Stability:

FM Deviation:
Spurious Emissions:
Carrier Suppression:
Unwanled Sideband Suppression:
Microphone Impedance:

KENWOOD T5-140 SPECIFICATIONS (as stated in the manual)

GENERAL
Frequency Coverage: Receive:

Double conversion superheterodyne
tst IF 40.055 MHz
2nd IF 455 kHz

Sensitivity: SSBICW for 10dS SIN
500 kHz-1.62 MHz less than 3.981N
1.62 MHz-30,0 MHz less than .251JV

AM lor 10dbSfN
500 kHz-l .62 MHz less than 39.81JV
1.62 MHz-JO ,O MHz less than 2.51JV

FM for 12 db SINAD
21.5 MHz-3Q,O MHz less than .351JV

Squelch Sensitivity: less than .321JV
Selectivity: SSBICW 2.2 kHz! - 6dB 4.4 kHz! - 60 dB

AM 6kHz! -6dB 18kHz! - SO dB
FM 12kHz! -6dB 25kHz! -50dB

Audio Output: 1.5 W at 10% distortion into an aonm load
RIT Range: ± 2.5 kHz (20 Hz step)

TRANSMITTER
Output Power:

Antenna Impedance:
Power Requirements:
Dimensions:
Weight:

RECEIVER
Circuitry:
IF Frequencies:

- Splitlrequency. There is a frequency in this
memory for transmit and another tor receive.
This is most useful lor t o-meter FM repeater
operalion, and spli t OX . li the same frequency
is entered for both transmit and receive, then
a split memory wilt function as a normal mem
ory. There are 10 split memories.
-The programmed band marker . The user en
ters upper and lower band limi ts in this memo
ry. A Novice, lor example, may wish to enter
28.300 MHz and 28.500 MHz as the two band
limits . From that time forward , when thai
memory is selected, turning the VFO knob will
change frequency, yet excursions wilt auto
matically be kept within the limits 01 the pro
grammed band markers. Continuous tuning
will cause the Irequency 10 stop at the end of
the programmed limi t and restart at the other
end or the limit. There are ten
program med band marke r
memories.
- The last memory contains
band scan limits. These are the
highest and lowest frequen
cies that will be scanned. 0 1
course this memory may be
used as a standard memory il
both frequencies entered are
the same. There is only one
scan memory.

Inside the 140

The inside 01 the T5-14O is a
complete departure from all
Kenwood HF equipment built
to date . The unit is made of two
circuit boards and an AF deck.
The tatter hinges away from
the main chassis for service.

The first thing I noticed upon
opening the 140 was that there
were very few inte rco nnect
wires. Most interconnections
are handled with ribbon cable.
This results in a very unclut
tered interior. Atthe side of the
top beard is a place to msran
the optional CW filter.

The computer-styte in ter
connections and well-planned
circuit board will lead to excer
lent reliability . At the very least
they promote easy service.

Bench Testing

Bench test ing is the only
method of checking a trans
ceiver 's specifications againsl
those published by the manu
facturer. I completely checked
the 140, and it met or sur
passed all published specifica
tions (see sidebar).

The fo llowing equipment
was used in checking the per
formance of the TS-1 40S:

Leader LDC 8243 Frequency
Counter

Marconi Instruments 2022
Signal Generator

Hewlett Packard 606 HF
Signal Generator
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-COR·3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & ume-oct nme-s.
local spkr ampl. courtesy beep
. . . . . . . . . . . . . . . . . . . . . . . . $49
-CWID Kit. Field programmable.
timers, the works $59
-TD·2 DTMF DECODER I
CONTROlLER Kit. Full ie eigne.
switches 5 functions, toll call
resmctor. 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 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
abo ve for sim plex eutocatcn
. .. . . . ... . . . . . . . . .. . .. .. $39
-MO·202 FSK DATA
MODULATOR Kit. RUI'l up to
1200 baud d igita l si gn als
through any tm transmitter "WIth
full handshake s. Rad io link
com puters , t e lem etry gear,
etc $39
-0£·202 FSK DATA
DEMODULATOR Kit for rcvrend
of link $39

SH UUIo6 tor tuII """ at2rt Ir-.mIrrIIl6
cOII..n«t for "" """,.Il ltU tl!y $ 79.

L~"Amp/ItIM..,1IL ... kt 50 • .

RECEIVING
CONVERTERS

You 've wai led a long t ime for a
simple, reliable, low-cost 969'
ba ud PACKET NETWORKI NG
system. Now you 've got it! OUr
new MO·96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA's outPUt 15
or 50W. c.ll ftN' complete Info
on the ,I.hl system 'or your
application.

lis';;' ;;,;;~~, Inc.
65-}MOUL ROAD-HILTON NY J 4468-9535
Phone:7J6-392-9430 _ ••__

HELICAL RESONATOR
PREAMPS

lOW-flOlse preamps With hehcal resonators
reduee Intermod .. ero..-band ntetererce in
critical appliCatlOl"lS.
MODEL HRA-i' " $49Yhf. $84 1111.

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24/...

$39 ......K I..

• Sp«tfyt..............~_ 143·150. ISQ.
J58. J58·J62. J62-174. 2J3 ·233. 420-450.
450·465, or 465·4 75 MHZ.

LNS-{*)
IN-LINE ":::::
PREAMP ~~;

ONLY $79/••,
$99 ......K'..

' 511«" )' t"""'6 rttn6e dftIrea J 20- 175 .
200-240. or4QO-SOO~.

, Speedy tI.nIn,- rllfJlle~. ~30. 46-56.
137·150. ISQ.JT2 . 2 10-230. 400-4 70 . QT
sco-......

GaAs FET Preamp
SIfl'IIIar to LNG. eM:ep1 lIesig.ned for leN COlt
& 1nlll1lu. Only 518"W l 1·5i8·ll 3WH.
Easily ll1OI.I1tS II Il'I(I'lyradios
• Spec,fy f\.o1fnj! r""'6e _ ed' 2 5·35. 35·55.
ss-sc. 90- 120. 120-1 50. 150·200.200-270.
QT 4QO.SOO MHz

GaAs FET~ 'II'IItI1ean.res smiIar 10 LNG
seoes. escect 8IItornatkIIy . wltdles out 01
line durlnll trMIIIlIt. Use With base or mobile
treesceeers up to 25W,

FEATURES:
-y.,LowNolM: ' .7dBVHF.'.8dB UHF
.....GIK 13-2tdB.dependrlgon freq.,ency

0WlCM~Rqt: 10resist oYerIo&d

°Suble: new-type dual·gate GaAsFET

LNG -(*)
GaAsFET
PREAMP

ONLY $59!-..

°FM EXCITERS:
Kits$99.WIt$1 79.2W
continuous duty. TCXO &
dal oven options available.
-us1 for 11M, 6M, 2M,
151·174,221 MHz.
-'A451 for uhf.
FCC type accepted for commercial bands.
-cau for latest information 00 900 MHz transmitters.
-VHF & UHF AMPLInERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models. kits starting at $ 79 .

- send $1 for 36 page catalog by return mall.
(send $2.00 or 41RC', for overseas mailinJ)

-Order by phone or mall - Min $3 S& Hper order

-Use Visa, Mastercard, Check, or UPS COD.

FCC TYPE·ACCEPTED TRANSMITTERS II RECEIVERS AVAILABLE
FORHIGH-BAND AND UHF. CALL FOR DETAILS.

-R144JR221 FM RECEIVERS for 2M,
15G·t74,or220MHz. GaAsFET
front end, 0.12uV sensitivity!
Both crystal & ceramic
fitters plus helical resonator
front end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Autter-proof squelch . AFC tracks
drifting transmitters.
Kit $149, wft $229.
-R451 UHF FM RCVR. Similar to above. Tuned line front end,
0 .25uV sere. (0. 1uV with optional her. res. preamp). Kit $149,
wit $229.
-R9Il FM RCYR fOR 9M MHZ. Triple··t»rwersion, GaAs ITT troot
end,0.2uVsens. Kit$169, wit $259.
oR76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without net
res or arc. Kits ooly $ 129.
-Weattlel satellite & AM Aircnft receivers . Iso ..... 11.

KIT,ONLY$675

WIRED $975

VHFOR UHF

FEATURES:
• SENSITIVITY SECOND TO NONEI GaA.FET front end on vhf
models gives 12dB SINADof 0 .12uV (vhf). 0 .15uV (22 0). UHF model
I .25uVstd. 0 .1uVwittl optional helical resonator preamp.
·S£L.ECTlyrry THAT CAN" BE BEATI Both a ·pole xta! fi lter &
ceramic f ilter for > I.IdB at only ± 12kHz. Helical resonator front
end to combat oesense & intermod.
•CI.£AN, STABLE TRANSMlnER. up to laW output standard: 50W
'A"ith accessory power amplifier .
-FCC TYPE ACCEPTED 'or commercial high band aOO uhf.
-Court..y beep, field-programmable CWID, nuner.proct squelch,
automatic frequency control to compensate for ott-frequency trens
mitters (all standard features).
-Full 'ana. of options available. such as autopatch, phone line or
radio remote control , sub-audible tones, dupleJlers.
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Ten-Fee

Tuner 229B

-

HEll
EQUIPMENT
IN STOCK

, -....,
PRIVATEPATCHW DuplexBOOO

le-R71A, 751A, 781. 28A1H. 38A, 48A. Mocro2l4,
R·7000, 1C- 78 1, 1C·37SA, 27$A1H, 32OOA, 475A1
H. 735 .1C·900,IC·781

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

Los Prec ios Mas Bajos en
Nueva Yon . . .

C E ~ ~.mp ,O!' , Au lo p a " " S'O S A W ," P .." .. ~ ....
hdn~c<'''''' TO YO" , Te ,.. p ..on.. G'",,' ~o,

T",,, p"O"',, Cd"S ~ ' Off' ,,"01)"" To B..~e 5,"'pl"
TO U~.. . 5 10SA.'5 1OSAII

NYE MBV·A 3 Ki lowatt Tuner
SANTEe
ST·222IUP
ST-20T
S T--442IUP
HT-7

Co,...ir II , PARAGON , Argosy II

New TEN ·TEC

O NY Safety
belts-In s tock

Ya esu FTR·241 0, W il son
ICOM IC·RP 3010 (440 MHz)
ICOM IC·RP 1210 (1.2 GHzl
ICOM IC·RP 2210 (220 MHZ)

ALINCO ALD-24T, ALR·206T

long·flr>ge Wife le ss

Telephone t o< e '!>OI1 ,,., ~ .oc~

Comple,e Butternut Antenna
Inventory In Stock!

BENCHER PADDLES.
BALUNS, LOW PASS FILTERS

IN STOCK

OIGlTAl FREQUENCY COUNTERS
TnOrly.... . Model lR-IOOO, 0 ·600 MHz

AMP SUPPLY STOCKED

MIRAG E AMPLIFIERS
ASTRON POWER SUPPLI ES

Saxton W ire & Cable , Int'l W ife•

KITTY SAYS; W E AR E N O W OPE N 7 DA YS A W EEK.

Saturday & Sunday 10 to S P.M.
M onda y·Frida y 9 10 6:30 P M Thurs. 10 8 PM

Come t o Barry ' s l o r t h e best buy s in low n.

Co m pule r Int erlace s
Stocked: MFJ-1270B,
MFJ·1274, MFJ·1224, AEA
PK·67, MFJ·1276, PK-232
W/FAX.

Buclwig ANT. Products
NEl·TECH OVK· lOO OJgUl VOICe Kr,er
FLUKE 77 Multimeter

KA NTRON ICS
UTU. KAM . UTU-XT.
KPC 2400 . KPC IV

-"4 EIMAC
3·500Z ~ ,

572 B. 6JS6C ~
l2B Y7A & I
6 146B ~

BIRD ~ . ~~
wattmeter s &~. ~~Iot: y .'

Element s "~
In Stock '='

M, '" '' M t'r" ",~

A' " "I<'Uf RMloo eo..".... SGIGI GIS

_s FT-767GX, FT·757G XII , FT· 3 11 RM ,
~<: FR(i.8800, FT·736, FRG-9600, FT·2111
~ 711RH, FT-2700RH, FT 2121712RH.
~.,

.. Yo\ESU ICOU l e nd Moll l~ HIT

..... ' oe> FT.231731331727R IC2AT/12AT Mi(lle ndlSl e""'e '"=....'" FT.2i 1i709" ' H IC02AT-32AT Wilson M..on
,,_ FT.190311123 ~AT Vus u fT C.,n,ffC"U

TS UOS iA T. A· ~OOO . A. 20 0 0 . TS .HO Sl AT FTH.2'CllY.>IlOOS 1C-A2JU 18 ICOM IC--'S I_ t " 11lOT_If-.
Hoi n u.i '2' A. T"' ·2 H OAlSOAJ3 0A, TA·1S1A.

~.n..ood 5<0,.;<. iAs """. T"'· 12'A, TS-111 '8"A

TU3»eA. TIi205AT. T1i21!IA. rw-<l ' (lOA, TM-32'A,

TS'OOS, TS680S

KENWOOD

We Give You the Besl In Amaleur and
Commerc ial Radios... Cail Us. It' s Lew
W2BiE , Kitty WA2BAP, end Jen KB2RV
See You March 27. OVRA, Tren.on, NJ
See YOU April 16. FlItrnIngIon Hamlest.CherryvoIIe,NJ

Antennas

VoCom/M irage/Alinco
Tokyo Hy·Po w er fTE SYS TEMS
Ampl i f iers &
5/S }.,. H T G ain AMER ITRON AMPLIFIER AUTHO RIZE D DEALER

A nlenna s IN S TOC K

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
A NTEN N AS

MAILALLORDERS TO: BARRY ELECTRONICSCORP.. 512 BROADWAY, NEW YORK CITY, NY10012 1FOURBLOCKS NORTH OF CANALST.)

N Y k Cit ' LARGEST STOCKING HAM DEALER
ew or y. CO MPLETE REPAIR LAB ON PREMISES

All
SALES
FiNAL

We Stock: AEA, ARRL, Alpha. Ameco, Antenna Specialists, Astatic , Aslron,
B & K, B & W, Bencher, Bird, BUllernut, CDE, CES, Communicalions soee.,
Connectors, Custlcralt, Daiwa. Demren, Digimax, Drake, Eimac, Encomm,
HeilSouncl, Henry, Husllef (NewtroniCs), Hy-Gain, Icom, KLM, Kanlronics,
Larsen. MFJ. J-W. MIller. MIrage, Newtronies, Nye Viking, Palomar, RF Prod
UCIS, Radio Amaleur Callbooll., Saxton , Shure, 'resex, Tempo, Ten-Tee, Tokyo
Hi Power, Trionyx TUBES, W2AU, Wa.ber, Wilson, Yaesu Ham and Commer
cial Radios, Yocom, Vibfople)( , Curtis, Tri-E. , Wacom Duple)(ers. Repeaters,
Phelps 000ge, Fanon Interooms, Scanners, Crystals, Radio PlJblications.

Commercial Equipm_n.
Stocked: ICOU. UAXOH.
Mi d l and , Standud ,
Wilson. YIle$U. We ....
municipalihes , busoneu
as , Ci.n Oe lense , ere .
Portables, rnobi' 8s,~
f81)e .le<1; . _

I•....." F",,_ T~ I \lYE HO\IY STOCK COIliMERCI...... COMMUNICATIONS SYSTEIliS
HAM DEALER INQUIRESINVITEO PHONE INYQURORDER '" BE REIMBURSEO

COMMERCIAL RADIOS atocked & e.rvlc.d on pr.ml•••.

Amateur Radio Courses Given On Our Premises, Call
Export Order. Shipped Immedl.tely. TELEX 12·7870

"AQul S. Habla Eapanol"
B ARRY INT ER N AT IO N AL TELEX 12·7670
MERCHANDISE TAKEN O N CONSIGN M ENT

FOR TO P PRICES
M ond.ly _Froday 9 A M to 6 30P M Tn,,'~ayl08 P M

S.ot"rday '" SoJllda y 10 A M to S P M (Fr.... Par~ , "1i)

A UTHORIZED DISTS M CKAY DY MEK FO R
SHOR TW AVE AN TENNA S & RECEIVERS

IRTllEX···Spring 5 1, Stalion '
Subways: BMT-"Prince St. Sta tion"'

IN O··'F "' Tr. in,Bwy. Si alion'·

Bus: Broadwa y #6 to S p r in g S I.
Plth-9lh St.lfi lt, A.e . Sl. tion.

C.AClE 4 1 ONRE",DEA SE RVICE C",RD
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73 Review by Pete Putman KT2B

Number 11 on your Feedbick card

,

ICOM IC-900 Multi-band
FM Transceiver Syst e m
The World 's most advanced
mobile transceiver.

tCOM America, Inc.
2380 11 6th Ave NE
Bellevue WA 98004

Price Ctass: Fiber optic basic controller unit: $590
Band units: $295-349

Photo A. A three-band IC-900 package. When properly insta lled, the
only visible portions of the radio are the LCD control unit and mien>
phOne. The display unit is easily removed for extra security when
parked.

Where is It 1!
This is one of the most unusual product

reviews I've ever written. It concerns a mobile
e-eanc (10m, ern. 2m, 1.25m, 7OCm , and
23cm) transceiver that ... well ... uh, isn 't vis
ible! Provided, of course, if it's installed as
ICOM intended, in five different places with
interconnecting cables and a fiber optic link
between the two main chassis.

Using the IC-900 requires a radical change
in thinking. The concept of remoting the butk
of the radio to the trunk or under a seat isn 't
new. This idea dates back to older
GE Proline and Motorola mobile
transceivers with separate control
heads . Although the IC·900 in
volves connecting three separate
chassis and outboard accessories
to make it work on one band, addi
tiona/ bands can be added in no
time at all.

Photo A shows the individual
units that make up the IC-9OO sys
tem . (Take a close look-you won 't
see them again.) The key compo
nent is the controller, a small btack
boll that is 5 JI,- W X 2- H X 1- D.
ICOM supplies both a rigid bracket
and plenty of Velcro fasteners. The
veicrc system is ideal for easy re
moval in a vehicle.

The controller displays a weahh
of info rmatio n, including d ialled
frequency. memory channel, repeater offsets,
signal strength, and subtone actuation. The
display is a soh backlit near-turquoise green,
pleasing to the eye and easy to read . It also
disptays the receive frequency of the second
selected module, u temec on .

The compact fron t panel keyboard sports a
wide range of functions.
ePower OnIOIl;
- VFO selection;
- Memory Recall;
-Sub Band Switch;
- Main/Sub Band Selector;
- Hi/Low Power;
- Call Channel;
- Memory Write;
-Tuning Step ;

-t cne Squelch;
- Duplex/Simplex;
-Suotone Switch;
- Reverse Switch;
- MHz Tuning; and
-setSwitch (parameters).

The remaining tiny button mutes the audio
of the Sub Band .

There are almost too many buttons
crammed onto the front panel. The main tun
ing dial, however, lies just to the right of these
pushbuttons, and it's plenty big enough to

easily grasp. The Volume and Tone controls
are another story. They are dual pushbutton
mode controls. with the left side lowering the
squelch thresholdlvolume and the right side
raising thresholdlvol ume. Whi le any of the
four are depressed. a visual display shows the
increment of squelch or volume selected. A
clever idea-for a base station. I find that more
conventio nal controls are considerably easier
10 use in a mobile situation where you often
perform most functions by feel- not by sight

At this point, the reader may wonder how all
those con trols lit in that little boll. They don't,
but the sophisticated microprocessor controls
allow for multiptex signalling via the supplied
three-wire miniature cable, This connects
from the controller to Interface Unit A.

Interface A
This is designed to lit under the driver's or

front passenger's seat, and provides the mi
crophone, speaker, and Interface B connec
tions. This is the "brains" of the IC-900 sys
tem. Its microprocessor takes the command
signals and actuates the necessary band
units, controls two different audio outputs and
squelch sett ings, and keeps track of main
band and subband selection.

A bracket secures Interface A under either
seal. Either physically bolt this bracket to the

car chassis or just let it float under
the seat. The microphone has a
special multi-pin jack at the end of
an extension cable which is se
cured near the center transmission
area. The supplied HM-14 then
connects at that point . (This is not a
DTMF microphone, by the way.) In
terface A also has two mini-jacks
lor speakers, The first monitors the
main selected band , while the sec
ond works on the subband. Only
one speaker comes with the IC
900, and it connects to the Speak
er A jack.

Aside from these connections
and the min i-jack connection to the
main controller,there is a DC pow
er cable and the unusualliberoptic
cable to Interface B. All low.Jevel
signall ing to change bands and set

frequency and power levels occurs through
th is line . ICOM strongly cautions against
bending or cutt ing the fiber optic link, and
more than enough cable is supplied to make
any conceivable connection. I suggest loop
ing the unused portion near Interface Band
securing it with a twist tie.

Interface B

Consider this black box as the " analog"
part in this " digitallanalog" combination . It
directly powers up and supplies operating
voltages to the various band units. Only the
optical fiber cable from Interface A and a
heavy DC power cable to the car battery con
nect to this unit. Interface B is considerably
heavier than A and shOuld be very securely
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fastened somewhere in the trunk or rear of the
vehicle.

The front 01 Interface B contains a re
movable panel that allows interconnection of
the various band units , and there are plenty to
choose from, accord ing to the owner 's
manual. When I received the test unit, the only
module available was Ihe UX-29A 2 meter
module. Since then, other models have been
introduced for operation on 28 MHz, 50 MHz,
220 MHz, 440 MHz and 1260 MHz. A small
joint cable is needed between the selected
band unit and Interface B. A front-panel LED
verifies that power is on.

Finally, the UX-29A and other band units
nestle atop Interface B and can be secured to
it with the supplied brackets . Incidentally ,
these brackets look as if they' ll allow up to
three band units to be chained logether, so
more brackets would be required to enable
additonal bands. As I mentioned, the short
ribbon cable connects the first band unit to
Interface B. Each added band unit daisy
chains to the preceeding one with a similar
jumper. Finally, a srort length of coax with
either type N or UHF connectors mates with
the antenna of your choice.

Photo B. Interior view of the 198 7 Toyota Corolla LX, showing the IC-900 control head and
microphone. The main interlace lies underneath the driver 's seat. The rest of the system is in the
trunk.

Impressions

Still trying to make sense of all the pre
vious paragraphs? I' ll adm it I spent a few
hours staring at all of these interface units,
wires and lots of hardware trying to make
sense of it . After all , I reasoned, why would
anyone want to spend the extra money to
wire all of this into their car just to get on 2
meters? Deb Davis at ICOM said , however,
there is, indeed, a demand for a remote, hide
away multi-band FM transceiver, and ICOM
has tried to satisfy this market in their best
fashion.

I installed the rc-sco in a brand new 1987
Toyota Corolla LE Sedan. Careful study of the
Corolla interior revealed a path through which
to route all the cables without drill ing any
bores. The key was the fold-down split seat
back in the LE, which allowed access to the
trunk .

Interface B and the a-meter band un it
snugged alongside the left rear wall very well .
However, I did loop the remainder of the fiber
optic cable alongside the combination and
tied it with a twist tie. Interface A nested under
the driver's seat, left unsecured since the
area around the unit prevented any lateral
motion. The microphone extension attached
to the transmission housing with the supplied
bracket, and the speaker fit all the way to the
rear of the lower map/change tray.

Figure 2 shows the end result. The micro
phone rests inside the lower compartment
and the controller sits on the dashboard. Noth
ing else is visible. An alternate postion for the
controller is atop the dash directly behind the
steering wheel-not in the line of vision, but
easy to get at .

My wife Gayle KA9ESB at first suspiciously
regarded the IC-900 cont roller. She soon dis
cove red, however, thai she could pre-pro
gram ten different repeater and simplex chan
nels for instant access-just by tuning the
large black knob. One need not know much

about the radio to perform that function! Most
of the time, we use four or five channels for
local work .

When one of the repeaters nearby went to
subtone access to alleviate a co-charmer inter
ference problem, she used the SET key to
select the 151.4 subtone and load it into that
memory channel. Piece of cake.

Receiver produces PLENTY of audio vol
ume for even Ihe loudest interiors. The catch
is remembering where it's set, since the oper
ator has to depress the volume buttons to get
the displayed increment. The same goes for
the squelch-ordinarily lelt alone-during
tropo condi tions. The memory channels are a
must in heavy traffic. There's no time to look at
the display and program all of the necessary
buttons for the seiecnon.

The pushbuttons themselves are somewhat
difficult to read unless the operator sits right
in front of the controller. The backlighting
doesn't make it any easier at night.

I used the 1e-900 on several long trips last
summer and received excellent audiO reports
through et least 10 different repeaters. The
receiver is on a par with any FM mobile
transceiver I've ever used, and the signal
strength indication is fairly honest. After many
miles on both smooth highways and a lair
amount of bumpy roads, the trunk-mounted
Interface B and UX-29A band unit don', ap
pear any worse for wear. Power output at
146.000 was measured at 25 watts when I
installed everything, and it was still 25 watts 3
months later.

One feature not tested here is the dual re
ceiving mode, whiCh allows stmunanecus lis
tening to both main and subband units. Of
course the operator can mute the subband
receiver when the main band is in use. Any
two-band unit combination is configurable
this way from the controller. An accessory
duplexer is available for simultaneous 1461
440 MHz operation with one antenna.

Conclusions
The road tests showed the IC-900 receiver

to be as good as many contemporary mobile
transceivers I' ve had the chance to use.

There are a lot 01 credits to the IC-900. One
of them is the ability to hide the bulk 01 Ihe
radio in the trunk . On the other hand, com
parable small-sized as-watt mobile transceiv
ers abound on the market for considerably
less money than the lC-900. Budget-minded
folks shOuld check out the next paragraph.

SSS Comparison

The interface units and cont roller sell for
$590 list , according to a Fall '87 catalog from
one of the largest retailers of ham equipment .
This is just the set-up sans band units! That
kind of money can buy an IC-28A with a few
accessones.

The UX-29A 2 meter band unit sets the ham
consumer back another $295. This adds up to
$885 just to get on 2 meter FM with 25 watts.
The cost per bal"ld decreases, however , as
additional band units are added. With four or
more band units, the IC-9OQ may make eco
nomic sense. Besides, most people haven't
room in their car for two, much less four ra
dios, and the IC-900 can fill their needs.

The le-900 is, indeed . a clever radio design
and very reliable. It' s easy to use once config
ured, but I don 't recommend dialing up fre
quencies or programming while driving' The
keypad is difficult to read under most condi
tions. The main tuning is easy to use and the
display rates very highly as far as information
and readability.

Should one buy an IC-900? If multi-band FM
operation and rig inconspicuousness are pri
orities, then the IC-900 is worth considering
if price is no object.

The IC-900 represen ts a quantum leap in
amateur transceiver technology, and is proba
bly the ultimate FM operating system ever
seen in this country.

73 Amateur Radio • April,1988 35



•

n,ASTRON
I~ CORPORATION

9 Autry
Irvine. CA 92718
(71 4) 458-7277

INSIDEVIEW- RS- l2A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY· AUGGED • REliABLE·

SPECiAl FEATURES PERFORM..., SPECIFICATlO'S
• SOL ID STATE ELECTRON ICALLY REGULATED • IN PUT VOLTAGE: 105<125 VAG
• FOLD-BAC KCURRENT LI MITING Protects Power Supply • OUT PUT VOLTAGE: 13.8 VDC ± 0.05 volts

lJam excessive curreflt & continuous shorted OutPut (Internally Adjustable: 11-15 VOC)
• CAOWBAA OVERVOlTAGE PftOTECTION on all Models • RI PPlE less than 5mv peak to peak (lull load &

IIC.,I IS-U . IS...A. I S-5A. low line)
• MAINTAIN REGULATION & lOW RIPPlE allow line input • AI...n lldl. wi.. l tD VAC I. , . t "III"
-go

• HEAVY OUTY HEATSINK. CHASSIS MOUNTRJSE
• THREECONOUCTORPOWER CORD
• OOE YEAR WARRANTY . MADE IN U.S.A.

MOOEl RS·50A MODEL RS-5OM

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

Cutin... ICS' Silt j'"' ,_,,,i'l
_ DOEL D.I, 1.... 11 1..· .11 Mx Wx ' WI· llh·1
RM-l2A 9 12 5'10 x 19 x 8% 16
1W-35A 25 35 5'1. x 19 x 12'ft 38
AM-SOA 37 50 5'1.0 x 19 x 12'/i 50

• 5eparale Volt and Amp Meters
AM-12M 9 12 5'1. x 19 x 8\10 16
RM-35M 25 35 5\10 x 19 x 12'" 38

MODEL RM·35M AM-SOM 37 50 5110 x 19 x 12"" 50

RS-A SERIES Cutin. .. les ' Slz. tlNI '_1,,1',
MODEl O.I, IA_,.1 [A.,ll H x W x D Wl. jl h .)"',. 25 a 3 x4'4)( 5),o •IlS-<A , • awx swx s 5
"'SA • s 3", x 6", x 7% 7
"']A 5 7 3" x611 x9 9
"'78 5 7 4x7'hx lO'N 10
RS-10A 7.5 10 4 x 7'k x 10'1. 11
RS-12A 9 12 4'h x 8 )( 9 "RS-12B 9 12 4 x 7'12 x IOlio ""'20A 16 20 5 )(9xl0", ""'35A 25 35 5 )(11)(11 27

MODEL RS-7A "'50A 37 50 6 )(13l,i, )(11 ..
RS-M SERIES C•• li..... les' Silt l lNI U l,,111

MODEl DlI, [....' 11 IAII, I) " xW xl WI. Ilh .1
.. Swi1chable volt ard Amp mete!'

RS-12M 9 12 41'l x8x9 ".. 5e!aatt volt and Amp meters
"'20" 16 20 5 x9xl0\lr ""'35" 25 35 5)(11)(11 27
RS-SOM 37 50 6x 13'4)( 11 ..

VS-M ANO VRM-M SERIES .. Separate Volt and Amp Me!efS . Output Voltage adjustable from 2·15 volts " CoI'renllimi1 adjustable lJam 1.5 amps
klFuIlLoad- Culi.lf.. ,,,. linlill "i" l••
MODEl O.I, ll. , . ) Il • •al I x Wx D WI. [lh.1

@13.8VOC @10VOC @5VDC @13.8V
YS- 12M 9 5 2 12 4'lz x 8 x 9 ta
V5-2OM 16 9 • 20 5x9x 10'1z 20
V5-35M 25 15 7 35 s x tt xn 29
V5-SOM 97 22 10 50 s x 13"'- x 11 ..

• variable racll. mount power supplies
VRM-35M 25 15 7 35 5\10 x 19 x 1211 38

MODEL VS-35M VRM-50M 97 22 10 50 5V. x 19 x 12'1z 50

RS-S SERIES • Built in speaker

C••li..... ICS' Sin 1111 " i" I••
MO DEl b', Il.,11 ,1,_,. I x Wxl Wl.llh ·1
"'75 s 7 4 x 7'1z x 10,," 10
""OS 7.' 10 4 x 7'1z x 10J,> 12
'"129 9 12 ee x ax s 19
"'205 16 20 5x9x1011 18

·tCS-lmermitIerII Communication Service (5O'It Duty Cycle Smin. on 5 min. 011)
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Stop, Look, and Listen!
A shortwave program guide unlike any before it.
Paupor1 To World Band Radio
International Broadca'itinR Servsces, Ltd.
400 Pages, SI5 reviewed by Larry Ledlow, Jr. NA5E

Just a short nme ago, shortwave broadcast listen
ers (SWL~) in this country were few and far be
tween . Many SWLs had discovered the rich and
varied programming available on the HF bands
while tTaveling or living overseas. Still others ( like

myself) found SW broadcasters qeue by ao;cidenl. I
first heard the Voice of America as intermodula
lion on all inexpensive radio I had received for
Christmas, Many hams have long known shon 
wave broadcasters as liltle more than sources of
great coecemanon . especially on 40 meters in !he
evenmg.

Twenty years ago SWLs were a small , slightly
eccentric group, bUI no longer. More and more
people discover SW listen ing eve ry day. Most
modem ham transceivers receive all of the HF
broadcast bands. Sony , Panasomc, Grundig, and
oeber electronics companies market quite afford
able ponable SW receivers , These manufacturers
have responded to the increasing interest in SWl·
ing, which has largely come about from John Q.
Public 's boredom with American network offer
ings. In general. too. we are moving towards a
global community , 1be public' s interest in interna
tional affairs has increased accordingly.

tune for the best reports on the air , Read a frank
profi le of Vladimir Posner, a well known Radio
Moscow announcer. Maud Blankso n·Miles takes
readers to Ghana and lhen tells them how 10 listen
tothat West African country . China offers a fantas
tic mix. of world band broadcastmg, as Bob Hill
discusses in his essay , Anyone care to tango?
Check out Pussport's guide to traditional latin
American music.

The book ded icates 43 pages to dozens of receiv
er ratings anddelailed reviews for the most popular
models. Newcomers 10 shortwave listening will
appreciate the frank evaluation of these roldios.
larry Magne and RDI have impeccable reputat ions
and will not lead would-be buyers astray,

Of course, the heart of Passport 10 World & 00
Radio is the blue page section. 1be blue pages. all
255 of them, provide information on broeocasrers'
schedules , languages. power , and target areas
from 2300 to 2 1605 kHz. The book 's ingenious
encod ing scheme clearly illustrates all of this infor
mation . Not much mystery here , The schedule
guide is exceptionally easy to use.

Want to know when Radio Zambia broadcasts in
Eng lish" Just turn to the " World Scan" guide
preceding the Blue Pages and find 9505 and 11 880
kHz. Tum 10 9505 kHz in the blue section and note
Zambia keeps an irregular schedule bet .....een I6CX)
and 2100 UTC . 1beir programs are beamed to
southern Africa. The world at the flip of a few
pages.

Passport to World Band Radio has a slick, mud
em look , It is rightfully aimed at an audience far
broader than the SWls of old. 1be number of
world band radio listeners is growing more rapidly
than eve r before. Some soothsayers predict more
than half of American households will have short
wave broadcast rece ivers by the next decade . . .
and that's just around the corner!

Passport to World & nd Radio is here 10 meet
increasing demands for timely information of
and from the busy world around us . It satis
fies those needs like no (l(her book can. Travel
to foreign lands has never bee n eaiser, Just tum
a page and spin a dial. . . a nd don't forget
your Pas.\port.1F.II

Most shortwave broadcast stations transmit on frequencies agreed upon by members of
lhe tnternalional Telecommunications Union (ITU). Some out-of-band broadcasts occ ur,
but most fall within the following frequency ranges,

Hams may find s hortwa ve listening useful for thei r own operations , too. Activity o n the
SW bands may indicate c urre nt or impending ham band OX openings . Further, many
stations feature propagation reports and OX programs. Some SWL clubs and s ta tio ns
offer various achievement awards. Most broadcasters confirm SWL reports with QSL
Card s, too. Numerous stations offer en-the-air language and c ulture cou rs e s, and still
o thers provide useful radio compute r programs to listeners. Try it. You just may like it!

A lIand)' Program G uide

listeners can' t just pick up the local newspaper
to check the tra nsmission schedules of Radio
Moscow or the BBC, Until recently. SWls relied
on direct mailings from broadcasters and the aneu
al World Radio TV Handbook from Billboard Pub
lications for schedule informalion. Several years
ago SWl extraordinaire larry Magne and compa
ny created Radio Dalaoo.\e Inlernaliona/ , which
provided a comprehensive Jist of hundreds of
shortwave broadcasters ' schedules.

In 1988. there is a much improved RDI ofTering,
Magne' s Pssspon to World &nd Radio . 1be " in"
word for shortwave broadcasting these days is
world band radio. As the title implies, Psssport ro
World &00 Radio offers both new and expert
enced listeners an excenenr and easy-to-use guide
10shortwave broadcasting . More than just a sched
ule lir.ting . the book offers fantastically useful in
formation on receivers 10 buy , antennas, and more .
Lcrs more !

Don Jensen gives an mrerestmg essay on Jackie
Gleason' s SWl interests. Canadian broadcaster
Ian Macfarland discusses broadcasting north of the
border. News and weather hounds learn where to

120 meters
90 meters
75 meters

60 meters

49 meters
41 meters
31 meters
25 meters
21 meters
19 meters
16 meters
13 meters
11 meters

2300-2498 kHz Tropical countries d omestic service
3200-3400 kHz Tropical countries domestic service
3900-3950 kHz PacifIC and Asia
3950-4000 kHz Outside the America s
4750-4995 kHz Tropical cou ntrie s domest ic s e rvices
5005-5060 kHz Tropical countries domestic s e rvice s
5950-5060 kHz
7101)-7300 kHz O utside the Americas
9500-9900 kHz
11650-12050 kHz
13600-13800 kHz
15100-15600 kHz
17550-17900 kHz
21450-21850 kHz
25670-26100 kHz
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Advanced Electronic Applicat ions
P.O. Box C2160

Lynn~, ViA 98036
Price Class: $25

•

AEA PK·FAX Software
Push PK-232's FAX to the max.

I merest in amateur radio and commercial
facsimile commun ications is growing

steadily .
In tale summer 01 1987. AEA (Advanced

Electronics Appl icat ions, Inc.) 01 tvnnwcce.
Washington, decided to make a major tm
provernent to the FAX mode in their popular
PAKRATT PK-232 data controller. The PK
232 's FAX receive mode was limited 10 dol
matrix nero-ccpv printouts. AEA hired Sieve
Stewart, a free-lance computer hacker in cen
fcrnia, to develop " PK·FAX," a program that
also sends a composi te video signal to the
monitor. It's packed with bells and whistles.

" PK·FAX" is for those who haveAEA's PK
232 or (Heathkit's) HK·232 terminal data con
troller, at least a January 1987 PC-PAKRATI
software update, and an IBM PC cr cione. The
PC must have at least 256K of memory, two
floppy disk drives (or one floppy and a hard
drive), DOS 2.0 or above, an available serial
port (and card) , a serial cable capable of 4800
baud operation (included with PK-232 unit at
purchase), and a receiver. Users can also en
hance the program's usefulness with a dot
matrix printer capable 01 bit-graphics, a paral
lel port, a Peintbrush'" (ZSOFT Corp.) pro
gram, and a transceiver. There may be one or
more software upgrade verscn before Dayton
in late April. The software package costs
$24.95.

Start Up

First, copy PK-FAX on 10 a disk with a PC
Painlbrush (Microsoft Paintbrush, logi Paint,
etc.] program. A hard disk is very helpfUl here.
A hard disk can store many more FAX pictures
than a floppy disk drive, and the user can then
take full advantage of Ihe neat AUTOSAVE
feature.

A 5-V. inch floppy can store 6-7 pictures. I
requested AEA to provide some son 01 a im
age directory callup within PK-FAX. The test
program required an exit 10 DOS for a directo
ry list .

LOAD the program by entering PKFAX >
(not the brackets) . An initial Menu will ask for:
- (C)onliguration
-(Y) FAX recewemansmn - disk and printer
- (N) FAX, disk and printer
-E(X)it

The configuration option re te users cus
tomize the PK-FAX control program applica
tions . The program leis Ihe user select serial
port, printer port states. baud rate to printer
(300-9600), parity, printer designation, graph
ics density (120 dbi default), and video graph
ics type. PK-FAX will support Epson, IBM, Ra
dio Shack, Apple (G) or (S), okrdete. Star
Gemini or Micronics, GX-100, Gorilla Banana,
Texas Instruments. Genicom, NEC, and mis
cellaneous printers. Also , the user can select
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Hercules or IBM Color (CGA or EGA). graph
ics, a six-character Morse 10,and AUTOSAVE
start and stop limes.

The (Y) command starts the PK-FAX pro
gram to set up communicalions wilh the PK·
232 unit .Once initialized, the TV monitor goes
to black except lor a white status line indicator
at the very bottom of the screen . This very
helpful status line indicator displays mode and
status while operating the PK-FAX program
features . This STATUS line includes Fl
(HELP). LPM (default 120), ICC (Index of Co
operation or Aspect ratio, L-R (Scan direction
adjustment), buffer (full or empty), time clock ,
percentage (transmit/receive percentage sent
or received) and Mode (STBY or SYNC). On
the Nov. 20, 1987. software upgrade, the F1>
key now gives a quiCkon-screen HELP MENU
window. Any picture in memory is unaffected
by the window .

" PK·FAX is a program
that sends a composite

video signal to the
monitor. "

Tuning in on FAX

FAX is transmitted using a 8DO-Hz shift. The
PK-232's fillers require a signal tuned to a 1.7
kHz center frequency. The PK·232 barograph
display aids correct tuning. With a signal prop
erly centered, remove the PK-FAX program
from STBY to SYNC (receive active) by hitting
the Y > key. B> returns PK-FAX back into
STay. The l > key cycles through 50, 90,
120, 180 or 240 LPM scan rates.

The I > key determines the aspect rete.
IQC 288 (one out 01 3 lines) is for WEFAX
satellites, ICC 352 (one out of 2 lines) for wire
photos, and ICC 576 (2 out of 3 lines) for
weather charts.

The D> key controls the pictures scan di
rection (LEFT to RIGHT or RIGHT 10 LEFT.)
Some foreign images come backwards to
USA viewers, so this control becomes quite
useful.

The up/down or left/right ARROW keys
brings an on-screen target cursor. This cursor
identifies the edge of the picture for automatic
justification and image alignment wilh the J >
key. This image is then saved to disk. Unlike
less sophisticated programs or FAX hardcopy
machines, the PK-FAX user can manipulate
the image on screen for perfect realignment at
any time. The Control > V > key toggles the
incoming or captured picture in reverse 8NV
form.

The actual video display can show only two
thirds of the captured picture at a time. Page
up> and Page down > keys allow the viewer
to took at either the top or bottom two-thirds of
each picture. TheEND > key shows aO.67 (or
two-thi rds) reduced picture . Hitting the
HOME> key gives the viewer a 4X zoom pre
sentation. PK-FAX allows LOOK and ZOOM
anywhere in the captured picture by using the
ARROW keys. The true " whOle picture" and
best resolution comes out when the captured
picture is printed on a uct-matnx printer. Keep
on hand a hefty supply of well-inked ribbons!

To SAVE captured pictures, hit the W > key
and give a file name. To retrieve an image
from disk, hit the R> key and give the file
name. The special AUTOSAVE feature lets
the user program start and stop times , so the
computer will automatically record and save
FAX images. Weather stations normally ad
here to a transmission schedule with maps
and photos sent at the same time every day.
AUTOSAVE makes unattended reception of
particular items of interest a snap.

Transltting FAX Pictures

In a word, simple! Just hit the T > key, and
that's it! The STATUS line indicator at the
bottom of the screen goes from STay RCV 10
STaY SEND. The PK-232 interlaced to a VHF
or HF radio sends out a black lone for 5 sec
onds, then START sync pulses (5% white)
tone for 30 seconds, and finally the FAX con
tents of the picture . It usually takes anywhere
from 8 to 13 minutes to transmit a full FAX
picture.

The program can use Paintbrush-type pro
grams. This opens the door to computertsts
who want send more than just captured
weather-type photos! First save the pictures in
a 128().dot by 4OQ-dot screen. A program
called FRAME reduces or rotates pictures to a
more convenient form for the Paintbrush pro
gram.

The FCC authorizes FAX transmission on
all amateur HF, VHF and UHF bands except
160 meters. 14.240-14.245 MHz is the best
place to find other workf.wide FAX operators
on 20 meters.

I anticipate amateur radio facsimile to blos
som in the next few months as more and more
AEAcustomers and PK-232owners obtain the
new PK-FAX software. A whole new group of
sending and receiving facsimile enthusiasts is
about 10 be born, and we have the fine people
at AEA to thank for opening up this opponuni
ty! " you see me smiling a lot this year at
Dayton, it's because I have an informed
feeling for what directions AEA is heading
next with yet another great technical ac
complishment! Stay tuned and " see you" on
the Net! IJJ
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Monitor Receiver
25 -550 MH1J800 -1300 MHz

AR2002
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Bicycle-Mobile
Packeteer ing

It 's time to putt packet radio out of its in fancy!

by Steven K. Roberts N4RVE

M y ramblings hardly seem like a bicycle
trip . It hardly even seems like TR AV·

EL sometimes , with the familiar intertwined
layers o f Dataspace swirling around me no
mailer where I roam. Whether clipped into a
modular j ack in Jackson . hunkered down at a
pay phone in Pboneron. o r prowling through
NET/ROMs from Netcong. I always fee l a
sense of connection with my stable electronic
community . Somehow. the pedaling inter
ludes seem bur playful diversions-an end
less source of tales and insights to kee p those
keyboard fingers e xercised while living com
fortably in Date-pace.

The network world is home alright. but
culturally . the amateur packet commun ity is
still in its infancy. For well over a decade. a
complex soc iety has been developing in the
large computer networks, prowled not only
by the original hackers but by a diverse cross
sect ion o f human ity .

I mention all thi s because hams possess a
unique se t of tool s qu ite the envy of tradition 
al net workers everywhe re . Yet ham s have
hardly beg un to develop the ' ' nth- layer proto
cols" that govern style and be havio r . . . the
essentia l underpinnings of human culture. In
stead , we get " ·connected and ta lk about
ou r technology o r offer hardware for sale .
Very few true pe rsonas have emerged-for
fame in the packet community comes instead
from authoring a BBS package or owning a
big -gun digipeater .

I propose that we make every effort possi
ble to outpace the limitations of our demo
graphics and use these new tools to build an
electronic neighborhood .

Every network has to graduate fro m a
period of self-e xamination to surv ive. In
the early on-line days, there was an obsess ion
with "who we are " and " what a ll th is
implies ." I remember rhapsodizing into the
night on the CompuServe CB simula to r,
re lea s ing real -t ime pheromones into the
cosmos and tossing though ts through my
e lec tro nic wi ndo w, pa usi ng e very fe w
minutes to comment to unseen friends about
the magic of this med ium. We soon became
as god s , da nci ng th rou gh th e e the r in
po rpo ise -play fu l a lac r ity. weav ing a nd
bobbing among the indelicate compu-boo rs
a nd D UMB -TE RMI N AL USE RS WH O

ALWAYS SEEMED TO SHOUT ALL THE
T IM E. There was an endless buzz of inte llec
tua l energy , for we recognized in ou rselves a
species a-bo rn ing .

Thcn we matured , forming subc ultures
within subcultures, and life on-line became
every bit as real as real estate . When I finally
sold the house and moved to a bicycle , there
was nary a glitch in my sense of home .

And it wouldn 't BE home if it weren't
robust, diverse, and infinite in possibilities.

Packet radio grows now on the fringes ,
e nabling another major step in disconnection :
the elimi nat ion of a wire umbilicus to the
closest network node . We have the technolo
gy to make a major impact ... but do we ha ve
the culture? Do we have the d iverse range of
intellects , the craz ies, the impostors , the mad
fl amers , the playfu l hac kers , th e se xy
prowlers? O r is packet desti ned to remain a
mix of practical messaging, publ ic service ,
point-to-mult ipo int technical e xchange, fo
rum for its own documentation , and OX fron
tier for those burncd out on HF contesting'!

It's up to all hams. Here ' s a suggestion:
When on packet AND on a big network, take
steps 10 download culture as well as software .
Inject network style and commentary onto
145 .0 1; seduce wire-bound networkcrs into
our lair. Proselyt ize . Build a gateway . Put
your SELF onto packet , not j ust the equip
ment. Bring women online and f1i n with them
e lectronically . Play with software-controlled
multi-connects and build multipon confer
enci ng syste ms to speed things up . And

Pholo A. The Winnl'hit o 's pm·tn station uses a
Puc-Comm Micropowe r-Z mc. u Y(/esu FT-290
t",o mner radio . and /1 RmJio Sh,u·t Model J()()
COlIlfJUll'r ...i ,h i ts displa .\· un inlt'Kruf pun of thr
hitt" s console.

then .. . let the madman ins ide come out to
fro lic in the comparat ive ano nymity of life
onli ne.

Now'. . . 110"' the System ,,"Ol"ks

First , the int rod ucto ry overview piece in
this series ("On the Road and On the Air, "
February 1988) is prerequisite reading for the
art icles that follow . Those who missed the
original issue and want a photocopy , send $1
to the Computing Across America address at
the cnd of thi s ankle.

At its bean , of cou rse, the wmncbtko's
packet system contains a TNC-thc original
CMOS unit from Pac-Comm (which is about
to be replaced by thei r nifty new 40mA " Mi
cropowe r-j " u nit) . The TNC is s tan
da rd ... but at a ll levels , its interface to the
outs ide world is non-t radit ional.

The board is buried deep in the console
electronics package . so its stat us LEOs arc
rcmorcd to the control panel - along with a
switch for power and another to allow a con
venient loopback test. Likewise , on-board
linea r vo ltage regulators are d isabled to save
powe r , since the bi ke's efficie nt switching
supplies already provide 3, 5 , 6 , 9 , and - 12
volts in addit ion to the twin iz-vou battery
bu ses.

The radio interface is a bit more elaborate
than usual, s ince the Yaesu 290 is a major
communications hub in thi s mobile system .
The TNC's push-to-talk line is ORed with
both software and handlebar PTf commands
before being passed o n to the radio: a s imilar
me rging occurs with mike and speaker lines
through a small " aud io nexus board " that
includes such things as preamps, a a -pole
fi lter , m ixers , a nd so on . There ' s q uite
enough thought required to ru n the system
wit hout having to manua lly establish a eon
ncction between T NC and radio every time !

Serial POl"l

Readers may recall from February tha t el l
data co mmunicat ion among the bike systems
takes place throug h a "serial crossbar net
work" under control of the bicycle control
processor (BC P). When design ing the ma 
chine, I knew that I'd wa nt to ru n packet in
two completely d iffe re nt sett ings: on the road
whi le mobile , and through the HP laptop
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PhOlo B. n.~ Pac-Comm Micropo..-er-L TNC.
buried deep ..'ilhin th~ COIUoI~ , dctUlJII,·up/Vurs as
a nod~ in th~ seriai crou oor n~/lov,* COfItroll~d b)'
th~ bicycle control proullfIr (BCP,.

while parked . II was also essential that the
hardware architecture allow automation ofall
packet functions to support the BBS as well as
future security and telemetry systems.

The T NC appears as a node in the serial
crossbar network. which acts as a central
office fo r all asynchronous data floa ting
around in the bike. This logic can be con
trolled by 4 -bit commands from the BCP or
overridden via a front-panel rotary switch.
II does its job with an array of 74HC4016
analog swi tches wired to permit connection
between all possible pairs of transmit and
receive da ta lines ... with much less over
head than a trad iti onal LA N. From the
TNC' s standpoint. of course. the only mean
ingful connections are to the front-panel
DB9 (for the HP Portable PLUS) and the
Model 100.

In the simplest case, the laptop drives the
TNC with no other system components pow
ered up . Things arc a little more complex.
however , when I'm on the road. Three pro
ccssors come alive and work together to sup
port a packet QSO.

Besides the TNC , a heavily modified Mod
el 100 with a tree-structured operating system
(Travel ing Software ' s Booster Pak) runs BBS
and terminal software. displaying its activity
on a console LCD . For the last few thousand
miles, this machine has been processing un
der the de lus ion that it has a normal key
board , but as I noted back in February . its
paral lel co nsole port is l ied to a chunk of
interface logic owned by the BCP.

The Handlebar Keyboard

To understand how this subsystem works,
it's necessary 10 view it in three parts: the
handlebar keyboard itself. the interface soft
ware . and the the hard ware that links the BCP
to the Model 100.

FiN. there arc a total o f eight waterp roof
keys on the grips, four on each side. The
connection between them and the 68HCII
board that runs the bike has become trivial .
After riding a few months with a flaky ha rd
ware interface. I wised up and tied the push
buttons to an input port through some Schmitt
triggers. Why mess around with timing logic
and noise-sensitive edge detection when
there 's a fast and lightly-loaded CPU spin
ning in a wait loop all day long? The BCP
now polls an input port to sec what's happen
ing back on the handlebars.

The code is straightforward. more or less.
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Photo C. 1h~ Mod~1 /00 accepts illpUt from th~

t>ight 1umd/~bar kqs. which are rm4lrd through
Schmitr triggers, 1h~ Bep "'Ulch~s for fJ(li .'ity
transitions att~ kr)t>oard1NjoJ?fu,,~r dnvdi1lK.

As I type in a variant of parallel ASCII, the
processor watches for a transition from "no
keys down" to " any keys down. " As long as
that condition exists . it light s a console LED
and O Rs together any active bits that com
prise the characte r to be latched as soon a,
"any keys down" ret urns to "no key s
down." This eliminates any tendency toward
timing-sensitivi ty. something that wou ld be a
nigh tmare on bu mpy roads with Morse .
Braille , or any other one- handed system re
quiring both setup and strobe actions .

From here. a few checks are made to see if
the cha racte r is " ignore me " (F F helt) or
contai ns bit combinations that imply a local
command to the BCP itself. Then it's passed
on to decoding and looku p logic . In short , this
maps the handlebar character onto the Model
100's keyswitch matrix , assembling an g·bit
value that co ntai ns row address , column ad
dress, and a special bit to denote simultaneity
(control. shift, graph, and code keys). This
byte is then output to hardwa re with a co rre
sponding flash of another console LED.

But it's not ready for the 100 yet- that
machine expects a keyboard full of of passive
switches in an X-Y matrix . There 's an active
17-pin interface to deal with here, in which
decoded column strobes are ex haled by the
100 while row data arc inhaled . To emulate
all this . a comparator watches the termer.
matching them against a decoded version of
the three column bits in my sy nthet ic charac
ter byte . When a match occurs. it causes the
appropriately decoded row code to be ge ner
ated .. . with anothe r mul tiplexed into the
same cycle if the key has a simultaneous
modifier.

Handlebar Key/Char-acter Setup

To keep things reasonably simple for the
operator. I shuffled the handlebar bits enoug h
to allow my five strongest fingers, working
alone. to generate tower-case alpha . The
right little finger causes upper case; the left.
control. The left ring finger signifies numeric
or special characters (hmmm) and various
combinations of those th ree yield less-com
mon columns on the code chart or a short
library of frequently-used words. Alone. the
three minor fingers produce return . back
space , and space.

T he thumbs handle 2- and t t-mete r PTT.
air horns. and sirens . The fleshy outsides of
the palms handle two o f the three dimensions
in the 54-speed transmission, and the entire

hands abort thei r typing and squeeze like hell
when the disc brakes are needed . There are
many degrees of freedom remaining , but I
need to steer and stay sane as well.

E~onomicsof Mobile Packet

Heh . It ' s a common quest ion: " How d 'ya
concentrate on the road when run ning thct
compute r?" The answer is that the two activ
nes occupy such different parts of my brain
that virtually no wetware resource-manage
ment is necessary. ( I can see it now: my last
words captured in a RAMdisk file like the
data in a DC-9's " black boll." They peel me
off a mountain. reconstruct the bike like an
airplane to determine the cause of the crash ,
and find in a file called LSTWRDS .DOC the
following text : " Aaaaauuuuggghhhhhhh
hh!" )

Actually. running bicycle-mobile packet is
pure pleasure-s-and not just because of the
naughty sense of beating trade-offs by invent
ing new rules and then ignoring them . The
pace of packet radio is slow enough that the
intrinsic synchrony of a handlebar keyboard
(limi ting me to about 30 wpm) is not as frus
trating as it would be in. say, a GEnie real
time conference room. In a perverse way. it
fits bicycle tooring perfectly ....

Imagine chatting d igitally with Sourcevoid
Dave, himself ca r-mobile , while pedal ing
from Palo Alto to Menlo Park . Sending mail
to an Internet friend in Sweden while negoti
ating city streets. Patching together 15 ,000
miles of NET/ ROM links , including two
passes through the wormhole , while waiting
for KA8ZYW to emerge from a sto re with an
armload of burrito thi n"s. Gelling directions
to W2ICZ's house in Buffalo while pumping
along the Lake Erie shore. Watch ing out a
restaurant window as the BBS accumulates
mail, the bike's CON. STA. KEY . DCD .
PTT , BUSY, and OK lights blinking in the
dusk of an unfamiliar tow n as it opens its
electronic doors to a tired wanderer .

Electronic communication is an essential
pan of today's lifestyle . My perception of
ham radio changed a lot when I real ized it
could be much more than a celebration of
technology . a medium for competition. and
an off-hours hobby for those not already
burned out on knobs and swi tches. A deli
cious melding is happening now-a synthesis
of widely divergent tech nolog ies.

Readers who want to sample network life
and have direct access to Steve and his online
ramblings (over 40 chapters so far . as well as
a dozen or so technical articles), sign onto
GEnic. Usc a modem to call (800) 638-8369.
and when connected, hit HHH and wait for
the U#= prompt . When it appears, type 000

trol -R followed by XJMII878.GENIE and
hit RETURN . Have credit-card or checking
account data ready-the system goes through
a one-time sign-up and then bills the user
SSfhour for subsequent non-business-hours
access. Steve can be reached by electronic
mail as WORDY; Larry Ledlow. the editor
of 73 . can be reached online as L.LEDLQW
o r EDITOR73 . Finally , please note that
my call has changed from KA80VA to
N4RVE.1II



ClRCLI II ON RUDER SERVICE CARD

lJVTERFEREIYCE?

AND YOU CANWORK IT WITH
THE NEW RANGER AR3500

10 METER
DX IS HOT!* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VOC Operation

/-.~-~---

New Technology (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shift radio direction Imcer. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnid irectional antennas. low noise, high
sensitivity for weak signal detection. Call or write for full details and prices.

rl DOPPLER SYSTEMS, INC. P.o . Box 31819 (602) 488-9755t-' Phoenix, AZ 85046

* Security Monitoring

* Interference Location

* Stuck Microphones

* Cable TV leaks

ORDER TOLL FREE
(800) 426-2820

• Convenient, easy-lo-use trent
panel controls

• All Mode operation
• Swncnabe noise blanker-highly

eaecuve on ignillOfl l"l()lseS
• 100 Hz per step
• Prog rammable band scanning
• Five selectable memory channels
• Split frequency operation
• Easy-to-read LED frequency display
• Available in outputs 013D & 100 watts
• MicrophOne and power cord SUpplied

RECEIVER
Frequency Range 28()()()()'29 9999 MHz
CirCUit Type' Superhet, dual conversl()l'l
Ctantier Range' !::500 Hz
SenSitiVity SSB & CW better than 0,3 ,N lor

10 dB S . N N_FM bener than 0,5 IIV
Selectivity- -&1B - GOdB

SSB, CW 2.6 KHz 47KHz
AM. FM 6_0 KHz 18 KHz

TRANSMITTER
Frequency Range OO-29.9999סס.28 MHz
Power Output 30 wan Model: SS8 -25 Warts.

AM FM- 8 waes, CW-30 Wans
Input 12.5 VOC. 6A Max

Power Output 100wan Model' SSB- 100 watts.
AM,'FM - 30 warts. CW-150 Watts
Inpul 12 5 VOC. 25A Max

WARRANTY
limited one year warranty by Clear

Channel Corporation of Issaquah, WA.
AA35000-3OW [Reg, 359) Call Us
AR3500-100W (Reg. 449J Call Us
Scan, Mlc & Mod installed .•.•. . . . . .. . . . . $45.00
SP·1 Speech Prccessce 33.00
CW Bd. Auto bfeak-in 39.95
3 Element Beam 26-30 MHz . . . ...... •. ••. 89.SO
Penetrator Mobtle Ant 44 95
RS-7A PWI' Sup lor 3OW 4995
RS-35A Pwr Sup lor mow 13495

KENWOOD

FT-736R VHF-UHF BASE STATION
• SSB, CW, FMon2 Meters and 70cm
• Optional SO MHz. 220 MHz or 1.2 GHz
• 25 Wans Output on 2 Meters. 220 and 70cm
• 10 Wans Output on 6 Meters and 1.2 GHz

· ' 00 M.~i., ~

VAESU

R-2000R·5000

D IICOMI

KENWOOD

IC·900 SIX BANDS IN ONE MOBILE
• Remote Controller , Interlace A Unit,
Interlace B Unil . Speaker, Moe and Cables

· s« Band Units to Choose~
• Ten MefTl(lfies per Band ~

• Programmabkt Band Scan Sp..\,.:
• Fiber OptIC Technology

CIRCLE30'~ " EADER SlJlVICE CAIlO

ORDER LINE and'or TECH HELP

L ,~"6~1 744-0728
FAX (619) 144. 1943

Qulntlty PrieIng "w.~ ~ 0rder1 Aeeepted
Ordln -eWld by 1 PM PST IIIipped UPS_~.

COD , 'lISA I Me JrWl1 lily UPSdeIi.", ... ltb6t
ORDER DESK ONLY - NO TECHNICAL

(800) 854-1927

SPECIAL PRICE
CALL NOW

SPECIAL PRICE
CALL NOW

HAMTRONICS, INC o&-~~
4033 BROWNSVILLE ROAD ~

TREVOSE, PA 19047 ~

(21S) 357·1400 PA Residents & Service Info.
Hours M,T,W-9·6 Th·F-9·8 Sat.-9·3

• Prices subject to change without not ice '

Authorized Sales & Service-Yaesu • Kenwood. Icorn
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Manufacturers of Quality Communications Equipment

Hi Pro HPC201 MICROPROCESSOR REPEATER
CONTROLLER & AUTO PATCH

,

HPC201E DELUXE
MICRO COMPUTER
(AS SHOWN)
THE AUTO PATCH IS
CAPABLE OF60
EMERGENCY AND
300 USER SPEED
DIAL NUMBERS &
INFORMATION TO
PRQGRAMTHE
SPEED DIALER
SUPPLIED
WITH
ORDER.

THE HP20tEDELUXE
MICROCOMPUTER IS AVAILABLE
FOR l ESS THAN 5500.00 COMPLETE

LISTED BELOW ARE SOME OF THE FEATURES AND FUNCTIONS
Of THE HP201E DelUXE CONTROLLER & AUTO PATCH

#1 MICROPROCESSOR CONTROL WI TH 16 DIGI T DECODER
#2 USER PROGRAMMABLE CODES BY RADIO OR TELEPHONE

' 3 USER PROGRAMMABLE 1.0. BY RADIO OR TELEPHONE

' 4 REPEATER RINGUP AUTO PATCH WITH ON OFF CODES

#S UNIVERSAL PULSE DIALER WITH ADJUSTABLE SPEED

' 6 SINGLE OR MULTI DIGI T AU TO PATCH ACCESS CODE

117 AUTO PATCH TIMER TIME OUT WARNINGS
'8 CALLER CONTROLLED REVERSE AUTO PATCH WITH USER

PROGRAMMABLE ACCESS CODES
#9 EXCUENT AUTO PATCH AUDIO WITH AOJ. INPUT & OUTPUT

LEVELS

no SMART AUTO PATCH

UI DIAL9 FIRST, PaXFEATURE

U2 SEPARATE REVERSE AUTO PATCH ON/OFF COMMAND

U3 CO MPU TER PRI NTOUT OF SPEED DIALER NUM BERS

U4 TOLL RESTRICTWITH ONIOFFCOMMAND AND ADJ. MIN. AND
MAX. NUMBER OF DIGITS TO BE DIALED

us COURTESY TONE NOTIFICATION Of A.P. STATUS

116 USER AND EMERGENCY SPEED DIALER INHIBIT

117 REOlAL CAPABILITY Of LAST NUMBER DIALED

11 8 EXPANDABLE TO OVER 800 SPEED DIAL NUMBER S

HERE ISA LOW COST REPEATER CONTROLLER
AND AUTO PATCH THAT ANYONECAN AFFORD

WITH A CHOICE OF STANDARD OR DELUXE
PROGRAMS JUST JAMM PACKED

WITH OWNER AND USER
FUNCTIONS. THE SMALL

SIZE ALONG WITH
LOWCURRENT

DRAIN AND
STATE OF THE ART

DESIGN WITH
ALL FEATURES
REQUIRED FOR

TODAY'S
DEMANDING

REPEATER
OWNERS AND
OPERATORS,

OVER BO USER
FUNCTIONS

#19 INPUT TO DISABLE AUTO PATCH WHEN LINE IS IN USE.
ALLOWINGMULT. USE OF PHONE LINE

#20 TRANSMITTER SHUTDOWN WITH PRESENCE OF TONE

#21 UNIQUE TONE NOTIFICATION OF AP DISCONNECT

122 ADJUSTABLE AUTO PATCH TIME OUT TIMER

#23 DTMF TONE MUTE AND COVER TONEMASKING

'24 REPEATER TIME OUT TIMER WARNINGS

#25 PROGRAMMABLE IDENT IFIER OVER THE AIR AND OVER THE
PHONE LINE

126 SEVEN DIGIT CONTROLLER COMMAND CODES

127 SMART CW IDENTIFIER. IDENTIFIES AFTER INPUT CARRIER
DROPS AND AFTER ANAL Q50

128 OK. NOTIFICATION OF VALID FUNCTION CHANGE

#29 BAHERY BACKUP NOTIFICATION WITH BAH ERY BACKUP
CAPABILITY ,

#30 CAN BE ORDERED TO USER INITIAL POWER UP FUNCTIONS
AND MASTER CODE AND IT ALL WILL LISTED ON THE
SUPPliED COMPUTER PRINT OUT.

131 BURGLAR AND FIRE ALARM INPUT WITH SPECIAL ALERT
FUNCTION

#32 SEVEN 500 MA OPEN COLLECTOR CONTROLLER OUTPUTS

SEE YOU AT DAYTON!
ASK ABOUTOUR REPEATERS, LINKS,
RECEIVERS, TRANSMITTERS, C.O.R ,'SAND
COMPlETE REPEATER SYSTEMS

PLUS
MUCH - MUCH - MORE

Maggiore Electro n ic Leboretorv
600 WESTTOWN RD. TELEX; 49 9 -0 741 -MElCO
WEST CHESTER,PA 19 3 82 PHONE 215-436·6051

WRITE OR CALL FOR OUR COMPLETE CATALOG
CIRCLE 4 7 ON RUDER SERI/ ICE CARD



- Unificaticn . This is when two
neighbors combine under a single
government.

-Partmon. This is when a country
is split into more than one country.

-trcepercence.

Accreditation Criteria

No single part of the DXe C
rules ca uses more probtems than
the accreditation cntena. under
which a given amateur operation
from a oxec country is accepted
for OXCC credit. From the days of
Don Miller's lawsuit against the
League arter having one of his
operations not accepted, to the
recent controversy surrounding
Frank Turek's Mt. Athos opera
tion, the accre ditation cri teria
have been the center of ill feelings
and misunderstandings. The DX
AC line-tuned the accreditation
rules by spelling out some of the
documents that woutd make the
operation acceptable lor OXCC
credit. These inctude contract
agreements wit h governments,
detaits of " license" authorize
tions, and detai led landing infor
mation for uninhabited islands.

Other Changes

The t hree new sin gle-band
awards are the most dramatic
changes in the DXAC report, but
there are many other, more subtle
updates in the new rules . For ex
ample, the DXCC rules now spell
out how to get on the DXCe Honor
Roll, and specify that new Honor
Roll recipients will be listed
monthly in O$T. There is also a
provision for a #1 Honor Roll
plaque for those DXers who have
worked every coun try on the cur-
rent DXCC list. Another new rule
involves Q$L cards: each card
must contain the call signs of both
stations, the country , mode, date,
time, and frequency. (Note that
signal reports are not requ ired fO(
OXCC credit.) The OXAC recog
nized that the add ition 01 new
awards and more detai led rules
might increase the workload of the
DXCC branch.

Thus they suggested that the
League investigate the possibility
of having the initial 100 cards for
DXCC checked by volunteers, at
other than ARRL HQ., as is done
fO( most other awards. This sug
gestion was send to the Member-
ship Services Committee of the
ARRL Board for further study.

The OXAC study of oxec re
structuring has cleared up many
of the problems with the existing
DXCC rules. Although th is is
unlikely to be the rest word in
DXCC, their efforts will have a
significant impact on the DXCC
program for years to come. RI
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ceived after July 1, 1968, will be
numbered in order of date re
ceived. The same procedure will
be used for 80 and 40 meter
single-band oxec awards.

OXCC Country Criteria

The DXAC also clarified one of
the more controversial parts of the
OXCC rules: the country criteria.
These are the guidelines whereby
new countries can be added to the
DXCC list. The OXAC elimina ted
some of the ambiguities and fuzzy
language from the old rules, and
incorporated some 01 the informal
country criteria that the DXAC has
been using for many years, but
seldom published .

To determine if an entity is suffi
ciently independent to qualify as a
new country for OXCC, some of
the characteristics to be consid
ered include membership in the
UN or specialized agencies of the
UN, such as the ITU; authorized
use of rru-assiqnec call sign pre
fixes; d iplomat ic relations with
other countries and maintaining a
standing army; and regulation of
commerce, trade, customs, immi
gration, and licensing, and the is
suance of currency and stamps.

Another clarification of the
country criteria might be called
the anti-Pribolof rule. The Alaska
OX Associ ation has been trying
for yea rs to add t he Prtbolot
Islands to the DXCC list, on the
grounds that they are more than
225 miles lrom the mainland of
Alaska. Their petition was consis
tently denied, based on the pres
ence of other islands between the
mainland and the Pribolofs.

The new oxec rules are unam
biguous , and will prevent any con
llicting interpretation such as the
Alaska OX Association issue.

Deletion Criteria

A new section of the DXCC
ru les is the detet ion cri te ria .
These rules spell out the circum
stances under which a country is
removed from the oxec list.
Again, this is a format presenta
tion of a co llection of informal
ru les that had been used for
years . Among the reasons for
dropping a country from the OX
CC list are:

-Annexation. This is when a coun
try is taken over by a neighboring
country, such as when China an
nexed Tibet .

Number 15 on ,our f eedback c.n:1

Even without making maj o r
changes to the program, the DX·
AC review will have considerable
impact on OXCC and OXing in the
future. Here are some of the new
DXCC rules, and how they affect
nxers.

Single-Band Awards

The new OXCC rules provide
for three additional single band
oxec awards. OXers will soon be
able to apply for awards on BO, 40
or 10 meters, as well as the previ
ously existing awards for 160, 6
and 2 meters. The application
deadlines for these new single
band awards will be phased in
over the next year, to ease the
workload at the OXCC desk in
Newington . For example, applica
tions for the to-meter single band
award will be processed starting
July 1, 1968, with the BO and 40
meters awards starting November
1, 1968 , and May 1, 1989, respec
tively. These dates are the appli
cation cates. Contacts for each
award may be made after the date
of the start of post-war OXCC:
November 15, 1945.

They chose the early start date
specifically to reward old-time
OXers, without penalizing new
comers. The League is still smart
ing from the outcry that ensued
when they used January 1, 1975
as the start date for the CW
OXCC.

There is a new wrinkle to the
application procedure lor these
single-band awards. All previous
OXCC awards were numbered in
order 01 date the application was
received. When the 160 meier
DXCC started , for example ,
W1BS showed up early in the
morning at ARRL Headquarters to
be the first to submit his applica
tion, and get 160 meter OXCC #1 .
For t h ese new si ng le-band
awards, the ARRL will accept ap
plications during a two-week
" window" priof 10 the official ap
plication date. Thus, applications
for to-meter OXCC will be collect
ed June 15- June 30. The ARRL
will then review all applications re
ceived by July 1, and award the
certificates in order of most coun
tries confirmed. The station with
the highest t o-meter country total
gets #1 , and so on. In case of ties,
the stat ions will get the same num
ber, and the euesequenr number
will be skipped. Applications re-

Hams Around the World

Ox

New exec Rules
and Awards

cnoa Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

At its regular January meeting,
the Board of Directors of the
AAAL voted to update the OX
Century Club (DXCC) rules, and
10 sponsor some new, single-band
awards.

These changes resulted from a
comprehensive study of the entire
QXeC program, dating back to
July 1986. At their July 1966 meet
ing, the Board directed the OX
Advisory Comm ittee (DXAC) to
"consider the adv isability of re
structuring exec," This study
was intended to be far-reaching.
The Board motion said , " This
group will nol be precluded from
considering any possibilit ies, up
to and including even a ' f resh
stan' award, rep lac ing the
presentOXCC."

Over the next 18 months, three
subcommittees 01 the DXAC , and
the DXAC as a whole, looked into
all aspec ts of the DXCC program.
The group solicited comments
from DXers all over the wo rld .
They were rewarded with about
1500 opinion polls, comments,
letters, suggestions , and ideas.
The s ixteen members of the
DXAC then produced a carefully
considered , well-reasoned up
date to the entire DXCC program.

In his cover leiter to the ARRL
Board, DXAC Chairman John Par
ron W4FRY says, " The eucre 'If it
ain't broke, don't fix it,' became
the battle cry of the DX community
worldwide when it became known
that the DXAC was studying the
possibility of restructuring the
DXCC program. The message
the DXAC received was loud and
clear: add a few more awards,
clarify and simplify some of the
rules, but don't change the basic
program-just fine-tune it." John
continues, " Many worthy recom
mendations were considered and
discarded because they were not
practical to implement or manage.
Other majority recommendations,
such as dropping or she lvi ng
DXCC countries that have been
inactive for long periods of time,
were considered as not being in
the best interest of the DXCC
program."



M •

P.IC_. W
"'W,,.
zc,.

Du c.lptlon
VHFMile fIrItnoIc. USIt..
P1.-2S9Phtno1M:.~

P1.259I~,~

l.H' "'M Sih'l11tfqo. USA
~lorllG-sa

l'Ie<ll.cer lor llG-59 £ _ 8

THE RF CONNECTION
"SPECIALISTINRF CONNECTORS ANDCOAX"

CIRCU: 3Df1 Ofol RUDIER SERVICE CARD

P_" No .
pt ·2591USA
U lSP-I050
83-a22
P1.-259<ST
loG l15
loG 17~

SRC-10
REPEATER/LINK

CONTROLLER

o TMF ......Ing
In-'lIg..,IIO·..

Au.lllo1.you!pull
boIy lG__

......... """.:too Input
T"i"hJ "'~ _ _

Low _ CMOS. n- @1lY
o.ol ' l~ ..Cc :t ,_

PI""".'.' 1Mcos .........R~ 1 1 "" "_y_
Sy.........Ml _ ,.- ton.~...,

$149.00 All:'
CREATIVE CONTROL PRODUCTS

3' t.$ _ "" ...._
G<_ J_ co "501 'm"

I303J UO·_ _

THE R.F. CONNECTION
213 North Frederick Ave. #1 1

Gaithersburg, MD 20877
(301 ) 840·5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA. MASTERCARD. ADO 4 %

UPS C.O.D. AOO 5225 PER ORDER

uG-2tMl IO_RG-8.213.214."""- 2.9$
UG2 1!l1U IO_~. 21l. 21&. 1l.fIC. 4.00
99t~~ 10 _ P'O'I Ior99 l l , 9086, 8 214

f,u.1JG-2101U &""2IBIU 10 '. ISO
1JG- 2101991l ~ Malelor RG-8 .. 't/1 9913 P'" 395
1JG. :l11li991l 10 "'* lor RG-8 .,U1 9913 PIn 4 .1 $
I.JG.t4MI 10 _ 10 50-239.I~USA SOO
1.JG. 83IU 10 f_1O pt·259. Tef\oII USA 5.00

" THIS LIST REPRESIENTS ONLY '"
fRACTION OF OUR HUGIE IN\lIENTORY "

5·100 MHz PREAMPLIFIERS
NF G P(ldB) $
3dB 13dB 8dBm 54
4 11 12 58
4 22 12 83
3 20 18 109

W LA21M
WLA22M
WLA23M
WLA24M

-.-
Coo>t .. t .I,., ....-TlIJ f or f .... U \Dlog
l_ " f ".. '., CI.. ) .
_ " ~9 , P>. yA l~

(0-1__ 1.-,,.,.. ". '_ 1

r-~='04·484·0140==:
Til. "" '" " . ",...... ,,00.~1 '.oHD' " ""."
'OU III" 0"", ' 00' 1' -0"1 0"' . ' 00.1" 01. " o.
. 11 H"~' . "" I 1r 1"''' '.~ . ' "U II .l1~ <0. 1.

• $\I"lt u gg ,

CWlCU 1so ON RUDIER SVlVJCE e.t.RD

ClRCLIE 31!1 ON RIEADIER SERVICE CARD

r-- DIs~over--..,

110 0 00 .'_".at ...._ .."".... - .""
tro",..UII .

W ILAM TECHN OLOGY, Ojv. of

W1-COMM ELECTRONICS INC.
P.O. Boll 5174 , MASSENA, N.Y. 13862

(315) 769-8334

.. .

At t • •
•• DID woo ..... ..~ ' .
CDHUCT ,port I

430/50 MHz CONVERTER
RXC431 .15uV 20dB 99

........ IWIIO IoOlt;S "'"XU:tI; AN: OWl[ WIn. PR IC£ Ct.I
TK ~'CNO II OC , ' 10 v.vus.o. .

The Mean Little Kit
ThIs 24-PIOO! kIC ot computer elettfOl'"ll: tools IIICludes
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Introducing
the True Value Software

TV$·701 B REPEATER CONTROLLER
Controls Repeaters & Remote links
and is Fully Remotely Configurable

(no ROMS-no jumpers)

The 701B also monitors batteries. power
levels. etc. wlYoltage telemetry and

alarm features.

Protection- POwel' fail ure protected w/watchdog
timer & EEPROM

Security- Four levels of control security
Versatility- 74 'unctions and digital inputs!

outputs lor au ~iliary control & alarms
Reliabillty- 50 accumutalad years 01

mountaintop operation

ALL YOURS FOR LESS!
Easy to build k it price $190
Assembled and tested S300

CALL OR WRITE TO NOW:
True Value Software
2805 E. Sherran Ln.
Phoenix, AZ 85016

602·956-4259

-------------------------,
1

CIRCLE 138 ON RIEADIER SERVICIE CARD

TipS from ,he expert on
boo~fing fhe perfo rmance
of your redio equipmenf.

EQUIP-tip3

By Bob Gro""
WA4PYQ

CIRClIE 16 9 0N RUDIER SIERv leE CARD

Th e Gro ve A NT2
Sl.ywire is a 66-1001
long outdoor dipo le
constructed of heavy
gauge copper w ire and
Iearunng p ro fessional porcela in insulator!> and
a custom con nector ready for your Pl-259
fill ed coax cable (50 or 72 ohm ). Full instru c
tions included.

Only ' 19 plus $l.5O UPS shIpping In US

b Grove Enterprises
140 Dog Branch Road Brmtown. N.C. 28902
(704)837-9200DI (MC.Visa &COD DIl ly) J.800...U8-8ISS

Low-Cost, High Gain SW Antenna

While expensive t rap dipoles
offer satisfactory in te rnat iona l
broadcast receptio n. they do so at
the expense o f oth er frequency
bands. W h y pa y m o re fo r an
ante nna that gives you lessr

Tip: The Grove ANn Skywi re
offe rs full 100 kH z- 30 MH z
fr eq u en c y co ver age wit hou t
compromises and may be erected
in a var iety o f co nven ient co n
figuratio ns. Designed for use with
any genera! coverage recei ver o r
sbortwave. medium w ave or long
wave radio.
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Compiled by Rebecca Niemela

PRODUCTOFTHEMONTH
SR·1 S SCANNING RECEIVER

Cobra announces its new miniaturized , tuc-cnannet unit with
electronic digital tuning and five memory banks. The SR-1S is a
pocket-sized hand-held scanner . This unit ($300 suggested
retail) features t t -eend coverage for police , fire, paramedic,
government, military, aircraft , business and amateur radio
broadcasts. There are many automatic operating functions.
including normal scan , automatic search , channel lockout, chan
nel priority, selective scan delay, channel hold. and manual scan.
lis five memory banks stores up 10 20 frequencies each.

The SA·1S scanner is 6~ H x 2Jt. · W. Accessories include
flex ible rubber antenna, rechargeable NiCd battery pack, AC
adapter/charger, earphone, and carrying case. For more infor
mation contact : Cobra Consumer Electronics GrouplDynascan
Corp., 6500 West Cort land Street, Chicago IL 60635, (312) 889
8870 or circle Reader Service number 201.

EPSILON

EpSilon is marketing a software
package for the long-wire antenna
experimenter called Long Wire
Pro. This software allows the user
10 model several horizontal wire
antennas and optimize their use,
even before starting ccnsmcucn.
It takes into account wire length,
height, hit with respect to the hen
zoo. kind of ground, and (when
using vees and rhombics) the
apex angle, all to determine rad i
ating lobe alignment . Using the
above factors, the program gener
ates a sinusoidal projection of

TINY TNC-2
Pac-Comm announces a totally

redesigned TNC-2 clone, which
uses unmod if ied TAPR TNC-2
software. This new Tiny TNC-2 us
es an integrated circuit modem
and simplified circuitry. This in
sures reliability and size reduction
at a much lower cost. The 1200
baud unit includes as standard
leatures: 32K RAM , 32K EPROM,

R8-232 and TTL compatibility,
watchdog timer, modem discon
nect header, switch selectable

rad iated power. It snows the re
sulting pattern over a hall hemi
sphere al a time. One sees how
the lObesare formed and how they
are affected by various traoe-ctts
in design . It's astonishing how
mislead ing the usual z-o.men
sionat patterns in most antenna
books can be.

The Long Wire Pro software is
$35, For more information con
tact: Epsilon Company, Box 715,
Trumbull CT 06611 , (203) 261
7694, or circle Reader Service
number 203.

terminal baud rates, and 12V DC
operation. Th e Tiny TNC-2 is
about half the size 01 the original
TNC-2, and comes fully assem
bled and tested.

The Tiny TNC-2 relails for $120,
plus tax and shipping, To order,
call (800) 223-351 1 (in Florida,
(813) 874-2980). For additional in
formation , the address is: Pee
Comm Radio Systems, Inc., 3652
W. Cypress Street, Tampa FL
33607, (813) 874-2980, or circle
Reader Service number 204 .

.-..::ow _ ____ --
" ... '.

, •-• " . : 1- • .. '. a •..
AYCOM

AVCOM of Virginia, Inc ., re
cently developed the SCPC
2000E Single Channel Per Carrier
Receiver to rece ive FM SCPC sig
nals from satellites operating in
the 3 .7-4.2 GHz ba nd , The

SCPC-2000E is capable of tuning
up to 4 specmc crvstai-contronec
channelslrom a transponder, and
adapting 10 variety of de-empha
Sis requirements. A sophisticated
phase-locked cavity oscillato r

referenced to an oven warm
crystal oscillator provides excep
t ional frequency stab ility. The
SCPC-2000E allows very high au
dio or dala signal-to-noise ratios.

The SCPC-2000E receiver
comes with a 1-t0-2 or 1-t0-3 ex
pander module, selectable low
pass 15, 7.5, and 5 kHz audio
filters, on-board driver stage lor
Iow·impedance headphones, and
wideband or narrowband models.

The SCPC-2000E is rack-mount
able and may be used with the
AVCOM SS·1000 SCPC ce
modulator for simultaneous re
ception of additional channels .
Suggested retail price is $1,875 .
For more information contact:
Kevin Nolan, at AVCOM of Virgin
ia Incorporated, 500 Southlake
Blvd., Richmond VA 23236, (804)
794·2500, or c i rc l e Reader
Service number 202_
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• •........",U, "" """ "" """ "" If , The Netli nk uses FSK mod

ulatio n , requ i ri ng a 25 · kH z
receiver bandwidth at 19 .2 KB.
Its operational temperature range
is - 30 to +60 degrees C, making
it suitable for use at sites having
unc ont rol led ambi en t tem 
p erature s . It meet s Part 97
specificatio ns.

The list price is $799 , $699
Amateur net. For further informa
ti on , co ntact GLB Elect ronic s,
rn c . . 151 Commerce P kw y ,
Buffalo NY 14224, (716) 675
6740, or ci rcl e Reader Service
number 208.

GLB ELECTRONICS

GLB Electronics announces a
digital.in, digital-out data radio de
signed for high-speed packet link
ing. The Netlink 220 High-Speed
Data Transceiver features 220
225 MHz simplex operation , 2
watts of output, and a data rate of
19.2 KB . The design was opti
mized for digital data transmis
sion, provid ing a superior enema
tive to th e adaptation of voice
equipment. One can adapl it to
use with any Node Controller ca
pable of generating and accepting
5-volt CMOS logic levels. such as
theTNe-2A.

and generates random aSC-type
code practice. Users can calibrate
the program for different PC clock
speeds from the keyboard.

Morse Tutor sells for $19.95
plus $2 for shipping and handling
(California residents please add
$1 .20 sales tax) . To order. send
check or money order to GGTE ,
21881 Summer Circle , Dept .
MTS, Huntington Beach CA
92646. Dealer inquiries are wel
come . Circle Reader Service
number 206 for more information.

COVERS TIE o-O>CT ERli
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MORSE TUTOA

GGlE announces Morse Tu
tor ©, Version 2.1 , It teaches the
International Morse Code, and im
proves the skills ollhose already
familiar with the code.

Morse Tutor is available for IBM
PC. xr, AT and equivalents. The
program features both the SIan
dard Method (words and charac
ters at same speed) and the
Farnsworth met hod (characters
sent laster than the actual word
rate). Morse Tutor also constructs

u ..~ u"'..~u"'u_"''''u,'''~u ..'''..''' ~..''' ~~ ~ ~ ''' ,
ItA I .. HEN.1 ,

'DDDODDDODDDODODoOOooODDODOOODDOOODDOOODOOODDDDOODDDOO~DDOODDDOOODDDOOD'

l ... ...., 0 It ,.. nq Too•• ''-'''. ~_IS for ;Z .j "" t __ • ,
•
•
•
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EASY-UP ANTENNA BOOK

Easy·Up Antenna for Radio
Listeners and Hams is a practical
antenna book for rad io amateurs

and prospective rad io amateurs,
as well as for shortwave broad
cast , FM broadcast , medium
wave broadcast. LW, utility and
scanner rad io listeners. All 01 the
basic and some of the more
advanced antennas are covered.
The antennas in it are easy to
constru ct, erect, and put into
operation.

The handbook is in two parts.
The first is for radio listeners, the
second for hams. Information in
both parts, however, that is valu
able to both hams and listeners.

This 157-page book sells for
$16.95 plus $2 P +H. For further
informal ion contact: Edward M.
Noll W3FOJ, Box 75 Chalfont PA
18914, or circle Reader Service
number 205.

AMPIRE INC

Ampire, Inc., offers a mast 
mounted preamplifier with a helical
filter installed in the preamp itsel!.
Th is GaA sFET preamp is RF·
switch-able, and is voltage-regulat
ed and RF·surge protected. The
three models of preamps avail
able are the 146, 1460S, and 440.

The 146 and 1460S have a
noise figure of 0 .92 dB and 19-dB
gain . Model 146 covers the entire
2-meter bane!. Model 1460S has a
3-dB bandpass of 600 kHz, and is
also factory-tunable for a specific
frequency at customer's request.
Both models handle up to 160
walls,

Model 440 is factory tunable
at 430-440 MHz or 440-450
MHz, It has 0.75-dB noise figure,
15-<18 gain, and handles up 10
100 walls.

Models 146 and 1460S are
$179, and Model 440 is $189. For
further information call (612) 425
7709, write Ampire Inc ., 10240
Nathan Lane, Maple Grove MN
55369, or circle Reader Service
number 207.

-. '-

PK-FAX Program

PK-FAX Program allows display
and transmission of Facsimile
using pes and compatibles. See
page 38 for PK·Fax Program
Review.

some history of radio. Two photos
show the original site of Marconi's
" wireless cable" commercial ra
dio communicat ions stalion, the
first to establish transat lantic mes
sage traffic, starting in 1903.

In the US, Canada and Mexico ,
the 1988 Amateur Radio Calendar
comes, first-class postage paid ,
for $9.95. Overseas, tne price is
$12. Ordering two or more calen
dars sent to the same address re
duces the prices to $8.90 and $11
(overseas) each . For more infor
mation , contact: KB1 T Radio Spe
cialt ies, Box 101 5-Y, Amherst NH
03031, or circle Reader Service
number 209.
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KB1T RADIO SPECIALTIES

The 1988 edition of KB1T's at
tract ive Amateur Radio Calendar
is a must tor every shack. Keep up
with amateur rad io contests. ma
jor gatherings , and important
historical dales throughout the
year. The calendar also features a
handy generic contest logging
form , ITU and ca zone maps , a
North American grid locator map,
and much more .

The photos for each month at
tempt to cover the range of activi
ties of the hobby. The topics are
contesting, DXpeditioning , QRP,
Field Day , Novice, and antennas.
Th is year 's calendar inc ludes
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Call $
Call $
Call $
Call $
Call $
Call$
Call $
Call $
Call $
Call $
Call $
Call $

Jun.
Call $
Call $
Call $
Call $
Calt $
Call $

Call $
Call $
Call $
Call $
Call $
Call $
Call $

Call $
Call $
Call $
Call $
Call $
Call $
Cail $
Cali $
Call s

995.00
1895.00
459.95
579.95
299.95
359,95

1095,95
479.95
599.95

IC-735
IC-761 New r coct t me
ic-ras een.Cvg, xcvr
le-7S1 A Gen. evg. Xcvr
R7000 Gen. CV9. Revr.
R71A Gen. Cvg . ACVL
IC-28A1H FM Mobile 25wf45w
IC-37A FM Mobile 25w
IC-900 Super Multi Band Mobile
IC-04AT UHF HT
IC-48A UHF 45w
IC-3BA FM Mobile 25w
IC-02AT FM HT
IC·I-I2AT Micro HT

FT 757GX
FT-757 GX Gen. Cvg. Xcvr
FT·7674 Band New
FT·211RH
FT·290R All Mode Portabte
FT-23 RJTT Mini HT
FT-209RH AM Handheld 5w
FT·726R All Mode Xcvr
FT727R 2Mf7OCM HT
FT2700AH 2M17OCM 25w

I"•

~A.r
• P~~~~~=~H

....c.o. CD. TOKYO HY·POWER

ValOf
MFJ

.ALMA.'DEltA
.A.1lII••IT••M@

SANGEAN INFO TECH
SNAP-ON CHOKE BENCHER

JAPAN RADIO GROVE

CIRCLE 3 18 ON REAOER SERVICE CARD

For more in fo rmation and the name of
the nearest Canad ian Dealer call:

4i -/ ~J 'fl· 'I· •J'. -,.I - fj ... -' L ,A.- ')
5035 NORTH SERVICE ROAD, UNIT "'016

BURLINGTON, ONTARIO
CANADA L7L 5V2 (416) 332·5944

" SPEC-COM
Published 10 Times

Per Year
ByWBlDQCD

(Serving Amateur Radio Since 1967!)

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,

RnY, EME, LASERS,
or COMPUTERS, then you need

t.

SPECIALIZED COMMUNICATIONS
FOR TODAV'S RADIO AMATEUR!

" I learned all 01 my code and theory white
driving to and from work , it was easy ."

II you uont have time to lead bOO kS & take notes at
home for the thllQry exams or spend hours cop yi ng code
practice you can learn them by simply listening at your
leisure. You wilt ieam not on ly the exact Questions and
answers on your test but the dltatled thlory behind each
one. You will thoroughiy understand what yo~ are being
aseeo and wh y the ans wer is correct

New Novice , New Tech~ic ianlGlne rat. AdvancM, Extra
Thl llry courns on l udio austlll• . $19.95 tao

Learn code ~on stop enme way from scratch through
NO'Iice to Ext ra cla ss speed (0 to 23 words per minule)
with one cou rse, COde is learned at a high rate with wide
spacing between characters . A completely structured
course wh ich will take you in easy steps to your license
class speed, Simply listen at your leisure

Cadi COUlSe on lUdic cnsl lIIl, $19.95
VEC typl Cod l Genlrll or El\ra b amtape C90 $7.95II .

Shipping 3,00 per theory or code course , Exam tapes
$1.00, Check. MO, Visa or MC, Courses shipped same
day received

AMAT EUR RAOI O SC HOOL KB6MT
Jlrry Ziliak KB6MT (7 years instructing st ~dents)

2350 gesaua Drive. Dept B. Puuetcn. CA 92635
(714) 990-8442

CIRCLE 2 8 8 ON READER SERVICE CARD

SIGN UP TODAY AND GET 3 BACK ISSUES "FREE"I

* * NEW * *

loaded with News, Articles, Projects, and Ads.

Join our growing membership at the regUlar $20 per year rate and we will send you 3 back
issues (of your choice) absolutely " free" ! We also have 2 and 3 year discounts at just $38
and $56. Foreign surface and air mail subscriptions also available, please write for
details. Add $2.00 for a soeciar ts-veer " master article index" issue, Allow 2-3 weeks for
your first issue . Special rn8-8OC, Commodore 64. Apple. IBM Software Catalog Availablel

! r~
~"':."""*2>"".'
.~~-=

THE SPEC-COM JOURNAL
P.O. BOX H,

LOWDEN, IOWA 52255
Credit c.nt Orden- (5~ added) Iowa flesiderrts Add 4% Slate Sa'" TalC CIRCLE 2 12 ON REAOER SERVICE CARO

CIRCLE 69 ON REAOER SERVICE CA RO
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PART111OF A FOUR PART S ERIES
BY DR. WILLIAM HESS W6CK

Number 17 on ~our FHdbeck ".rd

DRIFTING ALONG

THE TELEGRAPH

TRAIL
Memoirs ofa Former Telegrapher

M any arc the tales w id about "boomer"
telegraphers. the legendary charac

ters who tra velled extensively througlxllllihe
United States and Canada during the years
thai telegraphy was the only mea ns of com
mumcanon.

My wife. a registered nurse, could cu rrent
ly arrive in any city and be employed with in
an hour at a hospital because of the great
demand today for trained nurses. The same
situation ex isted with telegraphe rs years
ago- their services were in great demand,

and employment anyw here was never a prob
lem . There were five hund red full- lime teleg
raphers em ployed in the city of Atlanta alone
time.

The Tra nsient I.ife

This plethora o f employment opport unities
was one reason the boomer telegrapher often
walked off the job without even a day's notice
- at times he even quit work in the middle of
a shift. So when the boome rs working
for railroad s in North Dakota felt the ap-

preaching winter, they would be on their way
via freight train to Florida where the breezes
were soft and warm. and where they could
steal oranges off the trees for breakfast.

The station agent at Death Valley Junction
on the Tonopah and Tidewater Rai lroad ,
after giving his son six months of instruction
in the American Morse code . felt that the
young man was sufficiently expert in telegra
phy to pound brass by the larger railroad with
which t T and T connected. So, armed with
a pass Los Angeles, where the Chief

,
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Dispatcher would e xamine him on his telc
graphic abi lities and knowledge of train
o rders, the young man boarded rhe T and T
passenger train and rode it 10 the junction
with the big railroad where he would have to
wait a couple of hours for his westbound
train . Thai he would pass the required exami
nations was a foregone conc lus io n, since his
services were badly needed .

While wait ing for his train , he fcll into
conve rsation with the boomer teleg rapher on
duty at the junction . The boomer wore leather
puttees as protection agai nst the nume rous
raulcsnakcs in the area. As the conversa tion
and a fre igh t t rai n closely approached, a far
away look appeared in the boomcrs eyes .

" Hel l, kid " the boomer said, " You don' t
have 10 go allthe way into L.A . 10 hire OUI ,
you' ve gO( a job right here! " The boomer
tossed the depot keys to the young man and ,
wirh the e xpe rtise born of years of practice ,
bearded the slowly moving train and was
gone .

Thus, the Chief Dispatcher. in absentia,
placed a new employee on his payrol l without
having even see n him.

Sha ke a Kc~

I once wo rked with a boo mer operator
who , although he had been wa ndering around
the U.S. and Canada for fony years as an
uincramtelegraphcr, had not seen fit 10 buy a
suitcase. He said it would be foo lish 10 spe nd
good money for one when whiskey was so
cheap .

In lieu of regular luggage, he had a nail
keg. Matching holes had been d rilled through
the sides of the keg, near the top and corre
sponding holes were also in the wooden cove r
of the keg . A light rope had been threaded
fi r~t throug h the sides of the keg and the n
brought out throu gh the ho les in the keg cov
er. Th e two ends then tied togethe r. T he rope,
of course , was the carry ing ' ' ha ndle" fo r this

woode n " suitcase . " The rathe r cleve r
method of inserting it mro the keg insured that
the more weight pur into the keg, the lighter
its wooden cover would be seated into the top
o f the keg .

" the boomer
telegrapher often
walked off the job

without even a day's
notice-at times he
even quit work in the

middle of a shift. "

Exira Cash

During the many yea rs Morse telegraphy
was in its hey-day , Western Union had what
they termed " bo nus" wires operating be
tween the major cit ies of the United Stales . A
di mi nutive man , less than five feet tal l ,
wor ke d o ne of the bon us w ires at the
" Wo od s " o ffice of W e st ern U nio n in
Chicago. (T his was the largest te legraph of
fice in the world ,) Every day , after he had
received IWO hundred messages (ca lled his
"snnt"). he would say 10 the telegrapher in
New Yo rk City (with whom he worked seven
days a week) " Let's ski p 400 numbers ."
After their st ints. each of these telegraphe rs
would be paid a bonus of two cents a message
for each message they sent or received during
the rema ining hours of their shift , Every mes
sage was numbe red . Skipping 400 message~

numbers at two cents per message meant that
each of these operator wou ld be paid an extra
e ight dollars for messages they had never
actua lly handled . This proced ure resulted in a

big increase in their take-home pay . .....hich
was only nonnall y about three dollars pe r
day . A dollar a day insured the cooperation of
the file clerk (.....ho was supposed 10 audit the
"bonus" message account), and the fraud
continued unchecked for years.

However . jhe little ma n foolish ly started to
quarrel with the Chicago file clerk. with the
result that she repo n ed the cheating , conve
niently failing 10 ment ion her own participa
lion in the scheme for many yea rs. Th e tiny
teiegrapher was, of course , immedi ately re
quired 10 repo rt to the office of his boss who
threatened 10 " blac kball" him so that he
could never gel another job te legraphing any
where in the United States.

This was an idle threat. ho wever. There
were no Social Security numbers in those
days or any other means of identifying indi 
vid uals. The discharged telegrapher would
merely adopt a new name and jou rney 10

another c ity where instant employ men I
would be availab le to him because of the great
demand for telegraphers.

However , the sma ll man looked his boss
squ arely in the eyes and said , " Look, I have
my own home paid for here in Chicago, and I
have it fixed up just the way I want it. So I
don' t want 10 leave C hicago. But if you fire
me and PUI some boomer in my posrion. he
will sian skipping numbers the fi rst day on
rhe job , because he will have nothing to lose
and doesn't give a damn whether he slays
here one day or a year. He can gel a job
anywhere . If you keep mc on the job, I
promise by all that 's holy . I will never skip
another number as long as I live ."

The boss digested th is statement for a
minute or IWO and said . " I guess you arc
right. Now go back 10 your poslnon . I'll be
checking on you, and don't let me ever catch
you skipp ing numbe rs again !"

(The fi nal pa n of this se ries wi ll foll ow
next month ,m
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CIRCLE 322 ON READEIl SERVICE CARD

CB-TO-TEN

, Til l<- I nu~

1 Bandplan and Cryl lalln fo May 71
2 Conve"ion Dala May 77
3 Radio Sh.ck TRC·47 Jul 71
4 B F,]ohnson Me. ""n8e, I23A Jul 77
5 lly ,Cain f>70B Jul 77
(; Anl~nn. Suggestion, De<; 77
7 Ra<!ioShackRnll,IIC TIlC· 1I OK 71
8 TM Publicorn I Fri>18
9 How aboul SSBConv~"'on,· Jul 18

10 Rad",ShackTRC· lIandTRC-74 Aug 18
II RadioShack Reall'lIC Mini 23 Sep 78
12 Hy,R,onge68IAtHy-Ga,nl Sep18
13 K,aeo KCB2310B 0c178
14 Lafayelle Tel..t SSB-75 Nov 78
15 Radio 5haek Reali.. ie TRC-452 Nov 78
16 C B Walkie ·Talk ie C""v,"" ion Nov 78
17 Sha rp Mood CB-800A Jan 74
18 Slit: Sidebonde. m a nd Pace 123A Jan 79
19 Mid la lld 13-882C and Orhe. PH Rip May 79
20 Lafaynte SSB·15and SSB-l00 Jun 79
21 Roy"" I-6SS Nov 79
22 Joh05Ofl VibrtB 352 Nov 79
23 CB 10 10 f .'o1· Pari I ).on 80
24 C B10 10 nl - Par1 11 feb 80
25 .'o1".., Talk Powe' for Ihe TRC· ll Ma. 1lO
26 Sea's RoadTan.,e , 40 Ma r 80
27 Pe nney'. SSB Rig Apr 110
28 The Poly ·Pak, 4(j·Channe l CB Boa'd Jun 80
29 The Cob' a 132 Jut 80
30 New l ife fo' SSII CII Rig> l uI II()

31 Double You, Channel s in SSBCon... , ..on, ]ul80
32 On T~ n FM Aug 80
33 Pu' Thai Hy-Gain CB Board 10U"" Sep 80
34 Pn king andTwnkingH y-GainBo.mb .'o1a , 82
35 C BloC'W?IHy-Ga,nl , ..182
J6 Ma.im"m Mod" Ia' ion for CBCon...-.-. De<; 82
31 Il«fUP You,CB-Io-ev.'Coovenion f eb 83
38 Add a Digital Readou' u, y ou , C BConv~r>ion Feb83

Send 53.00 for the flnl a'hde and 1l.50 uch IhereaHe.. J... t
choo"" the n lide number. and can wilh a e'ed i1card number
0' ""nd a check or money o,de' to; CB to T.", 73 A",ale~ r

Radio M'l$Oli"., w e E C." ler, p.,1""'>",,,~h Nil 034.>;8 (603·
525-4200

73 Iwu 1«11'" way on CB·to-IO rr'W'In con...,nion~ Tak~

a<!vanU#oI ou,oIfn to"'lpfOU.Bt1 on I O rr'W'l~n bri".., I'"
....nspou p"ak again 11'1nlY and ..~ y<>ol money'

CIRCLE 29 ON REAOf R H RV lCf CAR D

ANT NNAS
50-5, 1 109 -U2-4.21H 466
50-7,1 TBE 220-5,1 55
144- 481 55 220- 1181 81
144-2x4 67 220-1 981 129
144-2x9 111 902-2381 67
144-9port 77 902- 4x23H 365
144-9fix 75 1296-23.1 57
144-13. 1 83 1296-4x23H 365
144-17.1 129 1255-23ATV 67
435-9.1 67 1296-55, 1 99
435-19. 1 77 1295- 4x55H 489
432-21DX 92 2304-25, 1 89
438- 21ATV 92 POWER DIVIDERS
435- 2x19 85 144,220,432,902

1296,2304mHZ

TRANSVERTERS
MICROWAVE MODULES

MMT50!l U 20w 2m IJ . 489
l.lMT50!28S 20w 28mh z I.F. 489
l.lMT l 44/28 lO w 28mh z l.F. 259
MI.l Tl44/ 28R 25wGaAsFET/08 1.l 489
~~T2 20/28S 15w 220-25 279
~1.l T43Z!Z8S l Ow W! OSCA R 369

/N'THE PX SHACK Inc.
52 STON[ WYCK DR .
BElLE t.l[AD. N.J.

(201) 874-6013 Oe~2
HOUlI:s : I OAW-3Pw ORDERS

7Ptol-l0Pt.l TECH.

DAYTON 88
SEE US AT BOOTHS 335 & 336

TONNA

KASARA
M ICROSYSTEMS, INC.

33 Murray Hill Drive
Spring Valley, NY 10977

_ (914) 356-3131 _
~ (8 0 0 ) 248·2983 -

' ' '''0 uPS

Cr128~ IlQIoOS I:JI ...,ft -.. "S319!>

'511 F_~ Il()t,O III "l'O 9!>

"'(;()IoI"'OOOIlf OlAG..OSTlC......- F.n...."' .....
.... 10 I.. ..... C+l1_.ptl. ..., 1_ 6.000 00IClI

",.....><1 . 0""':::'==:::::::,,,:::;
PR,..THEADS, R/WHe..,. lOJ '~." BO', 02. 0 3 aM
Ol ~.' ,.'" h.'d ' 0 OlliS '" ,10 m.

AUTHORIZED

COMMODORE
REPAIR SINCE 197 8

C-64 REPAIR

"$ 3 9 95 Includes All
Parts & Labor

COMMODORE CHIPS
At Low Prices

651 0 . 9 .95 325572 10 .9 5
6526 995 325302 .. 12.9 5
6567 14 75 8 72 1 _. 12 50
6 58 1 ... .. . 1285 8520A. 11 .65
f>LA!1l2S,OO .. 12.50 901 ROMS ... 10 95

AM IGA CHIPS AND MANY OTHERS

.;; As~ tor quantify Pricmg ~

Send lor Ca talog 01 Parts & Chips

There is always time for some
friendly fun that you don't need a
license to enjoy - and appreciate ...

Are you into Packet Radio? Thinking
about it'! Then you deflnltely need
CTM! During 1987 we had 65 packet
and packet related articles and that
doesn' t even count the other HAM
articles or the many Computer articles.
The other four ham magazines" only
had 26 packet articles during 1987.
There' s someth ing for everyone in
CfM! Ju mp right in, you' ll find the
natives friendly - and helpful, too!

· CQ'"" S articles; /lam RadioTN 10articles:
QST"" 5 articles and 7:JN 6 articles _ 26
articles for 1987 for Ihe other ham magazines ...

NOW which do you need to
SUBSCRIIIE?
crM ofcourse!

CTM Magazine
Circulation Manager

1704 Sam Drive
Birmingham, AL 35235

(205) 854-0211

HeyLQQK!
Your Friends have been talking!

The Secret's Out!

You ' ll find it ALL in CfM

C f M is the ham radio and computer
magazine with that "down home
flavor", dedicated to the practical
aspects of Amateur Communications.
Just starting out'! You ' ll find our well 
illustrated tutorials friend ly and open;
we show you how. If your inte rest is in
High Tech, you 'll find reviews and user
reports of the latest thing to come down
the pike and they are written so you can
understand them too! If your interest is
in training, you' ll find ankles for ham
radio, computers and emergency
conununica tions.

$18, year U.S. · 6 Months $10.
Mexico & Ca nada $32. year

Other Countries (air) $68. (Surface) $43.

(V./SA ) Add S% for credit cards (aJ
INa;;.:- - ----- - - -"]
ICall Sign: I
Address: _

ICity· <T 71P I
l!:h2!!'1!o~ _ b d
52 73AmareurRadio . April, l988 CIRCLE II~ ItfADfR SERVlCf CARD



The Next Phase in Packet Radio

Is Just Over the Horizon

CIRCLE 239 Of( Il£ADEIt Sf:RY1CE CAItO

1988 ARRL NATIONAL CONVENTION
The "CITY OF ROSES" and the Northwest Amateur Radio Council

invite you to a "CON VEN TION BEYOND EXPECTATIONS"

Red lion Inn - Jantzen Beach. On the Banks of the Migh ty Columbia River . Portland. Oregon

Banquet Speaker:

Tony England. WHORE
NASA
•

Major Awards:
Ambassador 01 the Year

- A f A
Young Ham of the Year

- Westlink Report
Humanita rianof the Year

- ARRL

Reglstn Uon &I Housi ng:
503·255-0739 Of 503-2S6-3823 or wrlle 10: P.O. Box 30805, Portland. OR 91230

Flu Market Informalion:
503-478-3790. 503-296-3466 levt$.) or ~92-1Z86ldaYII

Exhibitor Information:
503-297-1175 or 503·640-5456

For general In formation, call 503-640-5456 or write 1o:
1988 National, c/o N.A.R.C., Inc• • P.O. Box 25088. Portland, OR 97225
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Number 18 0n your Feedback card

The 4 + 1 Tone Decoder
Decoder for both group and individual calls for under $351

by Andrew Mitz WA 3LTJ

H ams often wish they could shut off a ll
the signals on a busy repeater except

the one cal ling specifically for them. It would
be nice to leave the HT on at work wit hout
getting fired!

Now they can with the 4 + 1 Decoder. It's
a smart speaker that plugs into a speaker j ack
and remai ns s ilent until someone activa tes it
wi th a personal 4 d igit DTMF (Touch-Tone I)
sequence .

T he circui t was inspired by the local
RACES/A RES emergcncy group. All the
members had 2 meter radios , but few were
willing to keep them turned on during the day
at the office or late at night at home . The
solution was to design a ci rcu it that would
al low each member to have his own four digit
sequence, and also respond to a single com
mand to ac tivate everyone at once.

The 4 + I Decoder responds a t any time to
ei ther a four d igit sequence, or one digit sent
for three seconds, hence the name "4 + 1
Decoder ." Everyone's decoder can be set to
the same 3 second (long-tone) fo r a gene ral
call-up. Whether or not the call-up fea ture is
used , each operator can sti ll select a to ne
sequence up to four digits long for his own
personal call ing code . For under $35 in parts,
it's hard to beat.

The idea of us ing a DTM F decoder to con
trol a radio's speaker is not new , especially
fo r emergency communicat ions> . There's at
least one high qua lity decoder with speaker
avai lable commercially fo r under $100 (A u
to- Kall), and Heathk it o ffe rs a kit that can be
readily adapted'. The 4 + I Decoder , how
ever, is the fi rst low-cost c ircuit that a llows
both individual and group calling.

Typical Operation

DTMF d igi ts are selected with jumper
wires in an IC socket. For low cost and
simplicity, only d igits 1 through 9 and spe
cial dig it , "0", a rc decoded . The digits 0 ,
", II, A, B, and C are not recognized . One
d igit is selected for the s ingle long tone.
and o ne to fo u r dig its a re selected fo r
the sequence. A sing le d igit can be used
repeatedly.

The only other adj ustment is a potent io
meter. This is used to preset how many
seconds the speaker will be on, once the
proper d igit is recogn ized. The decoder is

then connected to the radio as an external
speaker. The decoder's speaker remains off
until it rece ives the proper d igit o r sequence.
O nce tr igge red , a "call" lamp lights and the
speaker is connected to the radio's aud io.
After the preset period, the speaker is shut off
unt il another valid input reacti va tes the
speaker. There is a bypass switch to defeat
the decode function and thus al low the use r to
listen to al l traffic on the frequency. There is
a lso a reset button on the decoder that imme
diately qu iets the speaker and ext inguishes
the call lamp.

Circuit

Figure I is a schematic of the decoder
board. U 1 is a DTM F decoder chip. It does
90% of the work by recognizing DTM F dig
its and convening them into binary codes.
S ince U I uses a "colorburst" crystal and
sophist icated digital filtering, its accuracy
and stabi lity are superior to decoders made
from phase- lock loo p tone decoder ICs te.g .
the LM567)~. U2 converts the binary codes

PhotoA. Inside \'iewoflhe completeddecoder, The
circuit board is on the bottom ofthe box. A ribbon
cable connects Ihe board to the speaker, LED. and
switches on the front panel. Jacks for audio input.
external speakeroutput . and powerare mounted on
Ihefar end of/he box. A piezo buzzer (Jee Figure 2)
was nat included in this version.

•
<'

<,' - •
•

• <
• •

; '
"

PlwlO B, The encased 10/11' decoder.

from UI into individual signals, one for each
digit 1 to 9, and digit D .

Sequence Entry

The programmi ng socket allows the user
to pick off the digits and send them 10 U4 for
either sequencing or t iming. The sequencing
met hod is unusual and is one reason for the
low cost. The fi rs t digit of the seque nce
charges C5 via C R2 . C5 will hold its charge
at one ofthe two inputs 10 U4a for about hal f a
second . During thi s period, the second digit
can enable the o the r input to U4a. Once both
inputs to U4a (an AND gate) a re active , the
output of U4a turns on and charges C6 via
C R3 . Now one input of U4b is enabled for
hal f a second, whi le the circuit waits for the
third dig it in the seque nce, 10 enable the
o ther input to U4b. A successful third dig it
act ivates the output of U4 b, wh ich this time
charges C7 throu gh C R4 . If the fou rth
digit arr ives withi n the nex t half second, it
s imi larly enable U4c's output . This output
act ivates the call lamp latch (U5) and speake r
timer (U6) .

Long-tone Timer

The long-tone timer opera tes on a variat ion
of the sequencer. While the long tone is re
ceived, R3 slowly charges C4. If the long
tone stops before the three second interval,
CR I (whic h has the opposite polari ty in the
ci rc uit as 0 2-04) rapid ly discharges C4.
Once C4 is fully charged by a suffic ien tly
long , uninte r rupted digit. the output ofU4d is
enabled, which tri ggers U5 and U6.

A successful seque nce or s ingle three sec
ond DTMF digit starts time r U6 and latches
U5. U5 ho lds the call lamp on. Meanwh ile ,
while U6 is ru nn ing , re lay KI is energized
and connects the speaker to the radio's audio.
The reset button resets U5. The reset button
a lso interrupts the t iming period ofU6.

U4 is the regulator fo r a versatile power
supply which will accept 7- 14 volts, AC or
DC . Two typical power sources are an auto
mobile cigarette lighter and a modular wa ll
transformer.

C hanging Ttmmg

The value of C4 determi nes the durat ion
requi reme nt for the long tone. Longer tim es
require larger capacitance values. Three sec-
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Parts list:

2nd digit 01 sequence

Header wiring to program Long
tone 5 and seq uence 2-7-2:

Long-tone pin 16to pin 5 (digit 5)
tst dig it of sequence pin 15 to pin 2

(digit 2)

pin 14topin7

(digit 7)

pin 13 to pin 2 (digit 2)

pin 12 to pin 2 (digit 2)

Power Consumption

The circuit draws 15 rnA while waiting for
a call, mostly due to U I . This makes opera
tion from a small (9 volt) battery impractical,
so I use a $ 15 motorcycle battery to power the
decoder and HT at nig ht. When the relay and
LED are energized. the circuit draws slightly
over 40 rnA.

correspondi ng pin number to pin
16 . Jumping pin 16 to the ground,
pi n 10, di sables the long-tone
timer.

Sequence programming is al
most as simple. Wire pin 15 to the
fi rst digit of the seq uence, pin 14
to the second digit, pin 13 to the
third digit, and pin 12 to the
fou rth digi t. If only a 3. 2, or 1
digit sequence is desired, wire the
unused sequence pins (12, 13, or
14) to the last digit of the code .
For example, when program
ming the 2 digit scquenee 1-2,
pins 12. 13 and 14 are all connect
ed to pin 2 . Here ' s a 3-digit pro
gramming examp le.

Construction

Component layout is not critical . Just re
mebcr to keep the connections from U I to the
crystal fairly short, and carefully ha ndle the
U2. U4. and U5 CMOS res. Either wire
wrap or point-IO-point wiring will suffice , but
using a primed circuit board is easiest (see
using a printed circuit board is easiest (see
pans list) . The available PC board will hold
all the components except LED, speaker,
connectors and switches. Most of the connec
tions external to the board (Figure 2) are
connected via holes for a 16-pin IC socket
(J I ). O ne can wi re connections either di rectly
to the board or throu gh a header plugged into
an IC soc ket.

I bu ilt the completed unit shown in Photo A
into an inexpensive plastic box (see pa ns
list). A hole saw, normally used to cut I "
subminiature toggle (decode/bypass) switch
holes or smaller, drill ed a speaker hole into
the re movable lid of the box. A piece of pe rf
board served as the speaker grille. When
mounted in the box, the inexpensive 2-i nch
speaker had remarkably good audio quality.
The call LED was mounted just above the
speaker using a dab of epoxy to hold it in

This example illust rates one important lim
itat ion 10 the sequence programming: The
decoder can't diffe rentiate between a single
digi t and a s ingle digit repeated (e.g. 2 versus
2-2 -2). For example, the program seq uence
9- 1-1 tr iggers the audio with 9- 1

3rd digit 01 sequence

4th digit 01 sequence

••..

•••

..-.,..

ends, however, proved
must pract ical. The entry
speed for sequential de
coding is determined by
C5 -C7 . Larger va lues
relax the speed req uire
ment , bur increases the
possibilty of false trig
ger ing f ro m d igit se
quences s im ilar to the
programmed seq uence.
For example, if the se
quence of 6-8-2-1 is sent
fast enough , it will trig
ge r a decoder set for the
sequence 6-2- 1. If false
triggers are a problem ,
decrease values for C5 
C7. The speaker t ime r is
controlled by R9 a nd
CIO. The values shown
allow times ranging from
1 10 60 seconds. Increas
ing C IO inc reases this
range. Ranges up to 10
minutes are possible.

Program ming

Both the long-cede and
the 1 to 4 digit code se
quence are programmed
at t he p r o gr a mmi n g
soc ket (WI) . The easiest
method fo r p rogra m
ming is 10 wire a 16-pin
IC "header." Wire sev
eral headers for quick
programming changing.
Pins I through 9 or the
heade r correspo nd to
DTMF digits 1 through
9 , pin 10 is ground, and
pin II corresponds to the
d igi t D . To program the
long-tone, select a digit
and tic a j umper from the
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Figure 1. Schematic of decoder circuit.
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40 or 80 miniature speaker
SPST normally open momentary switch (reset)
SPST miniatu re toggle switch (buzzer disable)
DPST miniature toggle switch (decodelbypass)

Except for U1 and K1, the parts lor this project can be obtained
from Jameco Electronics, 1355 Shoreway Road, Belmont CA
94002. (415) 592-8097. ut is available through RCA
(CD22204E). 17731 Irvine Blvd. Suite 104, Magnolia Plaza Build
ing, Tustin CA 92680. (714) 832-5302 or Silicon Systems (SSI
204), 14351 Myford Road, Tus tin CA 92680, (714 ) 731 -7110.

O· W F
47IJF

'"F
221lF
O.0022IlF
O.O lI-lF
O. lIlF
471lF
O.01IlF
1N914 or similar
OB101 or VMOa bridge rectifier, or 4 l N4001
diodes

K1 Radio Shack 275·232 miniature s-vort relay
01,02 2N3904
Rl 1.0MO V4W
R2 27kO V4W
A3 lOOkO V4W
R4 15kO 1!4W
RS 27kO V.W
A6 2700 1J4 W
R7 470kO Y4W
AS 4.7kO V4W
R9 1MO t -tum tnmpot
U1 RCA CDD22204E or S81204 DTMF receiver
U2 CD40288 CMOS BCD decoder
U3 78L05AC low power 5V regulator
U4 CD4081B CMOS quad AND gate
US C04001B CMOS quad NOR gate
UB NE555 timer
Wl 16 pin Ie socket and 16 pin header
Yl 3.579545 Colcrburst crysta l

External to circuit board
Buzzer Radio Shack miniature piezo buzzer
Case Radio Shack 270-223 (6" x 3.15" x 1 . 84~)

LED regular or flashing LED
Power 8 vdc, 400 mA wall transformer (J ameco
DC800)
Speaker
Switches

Circuit board
C1
C2
C3
C4
C5-C7
C8
C9
C10
C11
CAl-CAB
CR7
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Figu" 2. Wiring r.ctrrrwf to thr circui, b<Jard. 1hiJ ronftKurot;on is for activating WI ;nt('f1ItJl or r;urrrwi
Spc'<lkt>r.

or long-to ne . If the call lamp lights bu t the
speaker fa ils to act ivate , check the connec
tions of U6 and K I . If the call lamp fails to
light a ltogether, check the header program
ming. the wiring of U5 and the polarity of
C R I through CR6.

Conclusions

The 4 + I Decoder is a ve rsat ile c ircuit that
a llo ws the user peace and quie t wit hout the
threat of missing a persona l call or emergen
cy callup. It 's ideal for the office or wherever
hearing conversanons on a busy channel are
not appreciatt..-'d .EII

Kd erences
I . Touch-Tone is a Bell trademark . For back
ground on DTM F e ncodi ng and decod ing
see: Nassar. Dale : " DT MF Encod ing and
Decod ing. " Redio-Electronics , Dec ember
1986, p. 65 .
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4 . Time~DTMF Emergency Decoder Kit
(#U M2RK, also called STO RM-A LERT).
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Figure 3 . Parts placement on the circuit boa rd for the 4 + I Decoder.
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Testing and Operation

It ' s best to test the power supply before
installing the ICs . Assuming the PC board is
used , insta ll U4 , C I, C2. and optional, CR7 .
Apply power to the circuit and measure the
voltage across C 2. This voltage must be be
tween 4.5 aOO5.5 volts. Insta ll the remaining
compone nts , bei ng careful about the polari
l ies of d iodes CR I th rough CR6.

Test the decoder by connecting it to the
rad io with which it will be used , and use a
second radio (d riving an RF du mmy load , of
course) to gene ra te the tones. Those w ith an
lCO M IC -2AT or simila r radio can co nnect
the decoder to the earphone jac k and the an
tenna connector to a dummy load . These HTs
produce the DTMF tones in the speaker ci r
cuit a r the same time they are transmitted .
Connect a vo ltmeter to TP2 on the board .
Without any incoming to nes, the read ing
should be under hal f a volt. Turn down the
aud io 10 the decoder and transmit any DTMF
digit. Slowly increase the volume . At some
point. the voltme ter shou ld j ump up to around
4 .5 or 5 volts. This vol ume is the minimum
necessary to tr ip the decoder. Try increasing
the volume and see if the re is a point where
the vo ltmete r d rops back below 2 volts. This
is the upper limi t. Set the volume co ntrol
somewhere between the two limits and move
the voltmete r to pin I of the programming
socket. Hit " 1" on the DTMF keypad . When
the d ig it is pressed, the
voltage at pin I should go
from under half a vo lt to
over a .S volts . Check pin
2 by send ing a 2. and so
on thro ugh pin 9. If the
rig has the 16 digit key
pad , check pin I I wh ile
holding down di git D .

Overall Operation Tesr

Program th e header
fo r a long-to ne and a 4
d igit seque nce, and set
potentiometer R9 to ap
p ro x im atel y i ts mid 
po int. Try the sequence

place . A pus h button reset switch and a DPST
subminiature toggle (decode/bypass) switch
arc mounted below the speaker . The PC
board sits on metal stand-offs bolted to the
bonum of the box, but before the circuit
board fit into place . connectors were mount·
ed alone end of the box to eccomodatc audio
input. external speaker. and power. I chose
the external speake r jack to match the jack un
my rig . (This way , I don ' t need an ada pter to
use my external speaker with either rig or
dccoder .) The aud io input jack is a different
size to prevent errors. A sta ndard concentric
type power jack is the power connection.
Ribbon cable connects the circuit board to the
jacks. and the circuit board to the top panel.
Stick-on ru bber fect added 10 the bottom o f
the case puts on the fini shing touch.

Configuration

The board ope rates fro m either AC or DC .
Boa rd connections E3 and E4 are for + and
- connect ions. especially if a DC source is
used . Omit rectifier C R7 in this case. There 's
a DC wall transfo rmer in the parts list (obvi
ously an AC transfo rmer wnh bu ilt-in rect ifi
e rs ) avai lable for under $2 . For those who
al ready have an AC walltransformer from an
old calcula tor battery charger, usc either a
bridge rectifie r chip (DB I0 I , VMOS, ctc.) or
4 ind ividual power rect ifiers ( IN400 I o r s im
ilar) for C R7 . AC input goes to board connec
t ions E I and E2.

One can use relay K I to switch something
other than the speaker. E5 and E6 are
j um pe red for speaker operation. Removing
the j umpe r separates the rclay from Ihe audio
inpu t.

A latched output is useful to drive a buzzer
o r an ope n-collecto r driver for another logic
ci rcuit.

Wh ile most radios have suffic ient audio to
drive the decoder, there may be some appli
cat ions where the decoder needs to accept a
low audio level. Since the decoder 's input
impedance is much high er than the typical so
output of most radios , an 8- IQIX)O audio
matching transformer ma kes the decoder
more sens itive.
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VCR Library

Alter nearly a year-long ab
sence , the " A5 Videotape U
brary" is back in full swing to
USATYS members! A new cata
log list is out and available to
USATVS Members lor only a
SASE. Tapes include FCC lec
tures, ATV demos. namtest shows
and forums, NASA space films,
ARRL re lea ses , overseas T V
video exchanges , FSTV DX
tapes, " R"-rated TV bloopers,
and club system presentations.
USATVS Members may borrow or
obta in duplicate copies 01 estab
lished programs for a slight lee.

New Book Reprints

Ralph Wilson WB0ESF of ESF
Copy Service s 4011 Caearview
Lane, Cedar Falls, Iowa 50613
has a few new " A5/Spec-Com
Reprint Booklets" on the market.
Booklet '100 are co pies of the
" sold out" Everthing You Always
Wanted 10 Know About A TV But
were Afraid 10 Ask manual. Book
let 110 1 is a new release full of
information about bui lding ATV
repeaters . Booklet #108 is on
packet radio. He has several other
booklets, al11 00 pages or more in
content on RnY, satell ites and
TYRO, lacsimile, SSTV, comput
ers. UHF antennas. and construc
tion projects. The booklets are
well worth the mol"l8y at $10 each .
Include an extra dollar lor return
postage. Also look for them on
sale at Dayton at the ATV Work
shop sessions.

Frequency QRM Letter

Finally, a word about the Ire
quency coordination problem vio
lal ions against AT Vers . The
USATVS dratted up a 3-page let
ter with several addenda inlorma
non sheets, charts. and tables
about ATV Interference. This let
ter went to nearly all ARRL-recog
nuec Frequency Coordinators,
some ARRL and FCC Officials,
and key USATVS committee
members . Copies are available
lor a double-stamped SASE. This
type of thing should have been
done years ago, to avoid a lOt of
unnece ssary misunderstanding
and problems.

Hopefully, a better understand
ing and alertness 01 ATV groups
around the country will at least
temper th e ignorant and pre 
judiced manner in which some
FCs are acting. Register those
ATV/R systemsl Reier area FCs to
this Iener on any future problems
or CRM correspondence . 735 de
WBK>CD.III

Suite 212. Ride one of the shutne
buses over from the Hamvention
on Friday or Saturday to anend.

The room will open at 5 PM Fri
day night with the programs be
ginning at 7 PM . B ill Brown
WB8ElK from the Findlay, Ohio,
ATV Group is one of the slated
guest speakers. He will discuss
his group successful launching
and operation of last summer's
helium- filled balloon carrying two
meters and UHF ATV. John Bean
land G3BVU of Spectrum Interna
tional will talk about how to use
bandpass filters to get rid 01CRM.

Saturday's session opens at 3
PM, and the evening programs
begin promptly at7 PM. Two reps
from the BATC ATV Club in Eng
land will speak on the state of
Ham TV in Europe. Tom O'Hara
W60RG has another good line up
lor ATV forum meeting this after
noon. This columnist will give a
short presentation on how to be
deck with bel ls and whistles an
AT V repeater sys t em . The

smallish suite
ro om hold s
30-40 silting
people, and
has standing
room for a few
more.

I'll be at the
in-r oo m bar
keeping all re
fre shed, as
la st year.
There is a $11
session door
ad mission to
help pay for
the $100 1
n ight ro om .
Come early to
get a good
co m f y seat
and
please
leave your
cancer sticks
in the car .
Talk-in at
Day to n lor
ATVers is on

147.450 MHz simpte:w: FM (the
AT V sound channel input) or
144.340 MHz FM. With luck, there
Will be a work ing station in the
room monitoring the Dayton ATVI
R system.

Don Miller W9NTP will hold his
annual SSTV get-together at the
Holiday Inn North, not far from the
Ramada. Fred Sharp W8ASF of
Timekit will team up with John at
the Spectrum International booth
in the main arena. The weather
facsimile folks will meet on Sun
day morning.

Ham Tefevision

Dayton Draws Near!

The 1988 USArvs.soec-ccm
Journal ATV Workshop sessions
are shaping up with some great
guest speakers. This group will
meet again this year at the Ra
mada Inn North (1-70 & 1-75) in

into the ATV system. A few years
ago, these converters sold for
$795 . ATVers can find these con
verte r s now at hamfest s for
around $1001 The units present a
good resolut ion picture that dis
plays very well on FSTV.

Audio from VHF (144.340 MHz
FM) feeds into the ROBOT 400
with the composite video monitor
leed jack tapped to provide the TV
output. The unit is lett in the AC
power ON position with a system
switcher act ivated upon touch 
tone user call-up. Members send
taped or real-time SSTV signals
over VHF and watch them repeat
ed (cross-band and crcss-mcoej
Of' ATV! Some system users pipe
in SSTV signals a ll of the HF
bands, such as those from the
Saturda y afternoon W1JKFI
W9NTP net
at 1 4 . 2 30
MHz . All 01
UHF AT V
dom can en
joy the show
without in
vesting one
d ime i n
SSTV!

One t ime
a few years
ag o , o u r
g r 0 u p
placed the
on-line
ROBOT
1200C into
aut oma ti c
picture-cam
era sn atch
mode at 72
s econ ds .
One 01 u s
fed p ro - Bob W7KPW of the Central Texas
c e s s e d ATVGroup.He'satthe14SO'levelof
vid eo into a remotely-located W7KPW A TVIR
the camera Repeater system pointed to ward
input ja ck Austin, Texas.

from the ATV/R receiver output.
Stations on UHF would put their
best pictures on at 439.25 MHz,
hold for a minute or SO 10 auowthe
1200C to captu re the locked
frame , then unkey on UHF and
look at what they sent!

Slow-Scan TV " Repeater"

The BRATS Group had on loan
at one lime a ROBOT 12OOC CoIor
SSTV Convener interfaced 10
the ir N9CAf ATV/R sys te m .
BRATS hopes to permanently in
stall such a unit to add the exctte
men t of a color display and auto
m at ic !rame ra te d ispl a y. A
black-and-whi te, 16-shade gray
level. 8.5 sec/piCture, ROBOT 400
SSTV converter is now interfaced

Packet

The Commodore 64 is the com
puter for this system. It uses a
direct color composite video feed
output that goes to a channel In

pul to the ATV/A transmitter. The
AEA PK-64 is the syste m INC. It
provides la rge 40 -column text
lettering, which is easier to read
on ATV. The system also doubles
as a vital , wide-coverage. 24
hou r pac ket station d igipealer
(WB0BIZ-1) on 145.01 MHz, all
housed at the Davenport, Iowa ,
KWQC-TV (NBC) Studio. BRATS
plans to expand this system with a
Kantronics KPC-4 Dual-Port sys
tem to connect VHF to HF.

Since the data-controller TNC
system is multi-mode, the ATV
Club can choose to monitor pack
et, Morse. Rny, ASCII or AM
TOR. They place the system on
CW occasionally to let listeners
practice Morse code over two me
lers (144.340 MHz FM) and watch
the characters display back on
UHF-ATV.

The unique aspect of interlac
ing a packet rad io system to a
FSTVIR is the ability to see what
th e TNC dig ipeater hears and
sees. Monitoring such a system
via ATV lets the group keep in
touch with the operating status 01
the TNC. A quick look on ATV,
verifies the system's condition.

Mik.e Slone WB0OCO
PO Box H
Lowden IA 52255

Interfacing Packet Radio
toATV

The BRATS ATV Group in Iowa
was the first known group to mte
qrate packet radio and SSTV
modes into a Fast Scan TV Re
peater . The idea and appticauon
is unique and not all that compli
cated. Ten folks of the ao-rnerreer
group went packet and six got into
SSTV becau se of th is feature.
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ELECTRONICS

P.C. ELECTRONIC S 2522 S. PAXSON LN . ARCA DIA CA 91006 (8 18) 447·4565
TOM W60RG MARYANN WB6YSS Compuserve 72405,1207

SEE US AT DAYTON

$269*

CA M r a
ON

T~. '''t:. 1,1(;" .

\t l o t O f1
GA I N MIC PH

TC1C-1 A TV
TRANCE rVf A

••

A MATEUR
TELEVISION

SPRING INTO ATV SALE
NOW YOU CAN GET INTO THIS EXCITING MODE WITH OUR ALL IN ONE BOX TC70·1 70CM ATV
TRANSCEIVER AT THE 1988 SPRING SALE REDUCED PRICE FROM $299 TO ONLY $269 DELIVERED

TC70·1 FEATURES:
• Sensitive UHF GaAsfel tuneable downconverter fo r receiving
• Two frequency 1 watt p.e.p. transmitter. 1 crystal included
• Cryslallocked 4.5 mHz broadcast standard sound subcarrier
• 10 pin VHS color camera~ RCA phono jack video inputs
• PTL (push 10 look) TIA switching
• Transmit video monitor outputs to camera and phono jack
• Small attractive shielded cabinet - 7 x 7 x 2S
• Requires 13.8vdc@500 rna. + color camera current

Just plug in your camera o r VCR composite video and audio, 70cm
antenna, 12 to 14 vdc, and you are ready to transmit live action
color or black and white pictures and sound to other amateurs.
Sensitive downconverter tunes whole 420-450 mHz band down to
channel 3. Specify 439.25, 434.0, o r 426.25 m Hz transmit
frequency. Extra transmit crystal add $15 .

-Transmitting equipment sold only to licensed radio amateurs verified in the
Callbaok for legal purposes. If I'lewly licensed Of upgraded, send copy of
liC91'lSII. Receiving downconverters available to all starting at $39 (TVC-2).

WHAT ELSE DOES IT TA KE TO GET ON ATV?
Any Tech class ortligher amateur can get on ATV. If you have a

camera you used with a VCR or SSTV & a TV set, your cost will just
be the TC70 and antenna system. If you are working the AMSAT
satellites you can use the same 70cm antennas on ATV.

DX with TC70·1 s and KlM 440-27 antennas line of sight and
snow free is about 22 miles, 7 miles with the 440-6 normally used
for portable uses like parades, races, search & rescue, damage
accessment, etc. For greater DX or punching thru obstacles: 15
wall p.e.p. Mirage D15N or 50 wall p.e.p. D24N or D1010N-ATV.

The TC70·1 has full bandwidth for color, sound, like broadcast.
You can show the shack, home video tapes,comp uter
programs,repeat SSTV, weather radar, or even Space Shuttle
video if you have a home satell ite receiver. See the ARRL
Handbook chapt. 20 & 7 for more info & Repeater Directory for
local ATV repeaters.

PURCHASE AN AMP WITH THE TC70·1 & SAVEl

50 WATT WITH D24 N. ATV•• ••$469
All p rices In c lud e UPS su r face shipping In cont. USA

C OMPLETE ATV STATION

KlM 440-27 14d bd $107
KLM 44D-1DX 11dbd $65
KLM 44D·6X 8.9dbd $51

o ·

Mirage 0 15N.... .$119
(opUonal) 15 walls RF out.
Mirage 024N.....$2 19
(optional) 50 walls RF out.

TC70-1 ...$269 (until June 1)
ATV Transceiver

YOORHCWETV CAMERA

Yo..JRTVSET

HAMS! CALL (818) 447-4565 NOW OR WRITE FOR YOUR SPRIN G SAL E CA TALOG OF ATV PRODU CTS



Photo A. TheANIPRC~ right at home, in the field.

Mike Bryce WBBVGE
2225 Mayflower NW
Massi/Ion OH 44646

With spring comes hamfests.
For the home-brewer, hamfests
are the largest single supp ly of
pans. Almost 80% of the compo
nents in my horne-brews come
from hamfests!

With the exception of some
Radio Shack parts and parts Irom
mait-order suppliers, the compo
nents in my shack come from the
outerent namtests that I attend
each year.

Daytonl

The Dayton Hamvention, which
again will become a large meeting
place for ORP operators, will be
held on the last full weekend of
Apri l. Hemvenucn '88 will provide
lots of eye-ball OSOs with other
low-power enthusiasts. There will
be a ORP forum held on Saturday.
There will again be severer guest
speakers this year. I'll be there
talking about home-brewing in the
'80s. Last year it was stand ing
room only, so come early 10 get a
good seat!

The ORP banquet will also be
held on Saturday night. Bob
promises to find us an outstand-

Number 20 on your Feedback urd

Low Power Operation

ing place for the ORP dinner this
year ,

Don 't Delay

Time is running out for to reo
serve lodgings for the convention.
Myron Koyle N8DHT tcmrsnes the
reserva tion procedure. Send the
following to: The Reservations
Chairman, Myron Koyle N8DHT,
1101 Miles Ave. SW. Canton, OH
44710:

«Name and call
-Address
- r eiectcne number
-aocm nights wanted (Thursday,
Friday, Saturday, Sunday)

-Check made out to the Belton
Hotel for one night's lodging
($55) .

e Three SASEs (Self-Addressed
Stamped Envelopes)

- Roommate's name, call (if there
is one), address and phone
number.

Many will remember thaI Day·
ton adds a room tax . For now,
however, just send in the basic
daily rate.

Myron records the name(s)
and deposit and forwards both
to the hotel . The hotel then
sends the confirmation to him. He
then records the verification and

sends it back to the guest in
one of the SASEs. This method
ensures that the guest and the
hotel work with only one person,
which minimizes the chances of a
foul-up ,

Those who already made reset
vanons With the Bellon and didn 't
go through Myron should check
with him to make certain that their
names are on his list . The hotel
will use only Myron's list to hold
rooms.

Only one of a pair of roommates
needs to contact Myron and send '
in a deposit . Remember, howev-

er, that if the person who made the
deposit cancels out and gets a re
fund, the hotel cancels the room
reservation! Be sure to coordinate
efforts and not miss out on the
outstanding ORP happenings this
year at Hamventicn '881

Military Surpl US

This is a great source of parts.
Not all military surplus weighs
over a ton-a lot of it was made to
be man-portable. Michael Tyler
WA8YWO writes to tell about a
rather unique military surplus
radio , the ANIPAC·64. This
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Figure 1. Original Two-Fer receiver schematic.
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1!l8llHECT~O..,CS BOOK CLUB' . 6 1... Aodgo Sommd, p,o, 1729<-0610

~ emhcrship Benefits. Big Savings. In addi\lon 10 this introductory
oller, you keep saving substan!ially with membe.s· pncee 01 up 10 50% off the
publ,she's ' pnces. • Bonus Books. Starling immediately. you win be eligible lor
au. Bonus Book Plan . with savings 01 up to 80% off publishers' priCes, • Club
News Bulletins. 141imes pel year you will receive the Book Club News, describ
ing all the current selections-mans, ailemates. el(\las-plus bonus offers and
special sales, with hundreds oIlitles to choose Irom. • Automatic Order. II you
want the Main Selection, do noth ing and it will be sent to you automatically . 11
you preter another selection. or no book at all , simply indicate your choice on the
reply lorm provided . As a member. you ag.ee to purchase at least 3 books within
the next 12 months and may resign at any time thereafter. • Ironclad No·Risk
Guarantee. II not satisfied with your books. return them within 10 days without
obligation! • Exceptional Quality. All books are quality publishers' editions
es ially. selected b our Editorial Board.

Electronics projects ... ideas ... the latest technology
all at up to 50% off publishers' prices

••••••••••••••••••••••••••••••••••• •

~~~"~~S!.~~m~~~A~~2~~,~LUB· ~ C !!!:!::::
: _ase -=cepl my memtle<Sllop in the EIect.onlCs Book Club" and Mnd 1'- ~ mes loaled :
• ~. plus my FREE copy of '*- To Be . Hwn-3ld Edition 1265JP) tHling $395 plus •
• sh'PP"'9 and tIan(lI'"lI d'Ia.goes If 00l sallSlie<!. I """Y."'..... IM llOOks ..""", 1&n days 'Mtl1QuI •
• obIog.atoon and I\ae my rnembers.hop un:::_ I ~ee 10 putChase 811Ns1 3 bool<S at tegulra •
• Club pnces Ulius SO'PP'ngl""ndhngj <lunng tile .-.e•• 12 monlhs. • nd may '"'9" art'! _ •• •_ealt.,• •• •• •• •• •

· '~~I~~• •• •• •• •·- ~- .• •.- - _ .
• •.~ "- .
• •· ~..... .• •
• V~kIr_ rr.'bio5on1y,Fooe9 I ...' ., ........_~'"dw"...~,car..o. •
• ....., ._ in U.S, CUff1lfICY- This """" sub!eCt 10 .c::c::ePanci by _ Elec1ronics Book~. •
• S'UO-oI_ar ""'III __'_._fl __d_ · L --'
: ... _ .... ~ :••_~__ o,-" 'P"""__ STAR-488 :
••••••••••••••••••••••••••••••••••••••••••••••••••

SELECT 5 BOOKS
for only $3.95

(values 10 $134.70)
and get a Free Gift!

1218P 114,Q5

.-~ :::.-

l Ul1P ....95

Df3lI,'W,li._nl 'u
IllI I" I" I ll'l l

JrtIUUlmll-.-•

"'" -- .

-_.
UADIR

SCHE....TICS

2fi55P $ 11 .M

~1 121.95

,,- 1 10 ,95

la2t I ll ,"

MnERS

SCOPES
_ '1O l'"
,,"T~T

•..... _tOALD

ELECTRONIC
PROJECTS

Clll'Cll128 ON Rt:,o,oEA Sl:RVICE CARD



Photo B. All homebrew equipment from my shack. Most was built using
hamfest parts.

Photo c. Why are all the people smiling?Could it be that Ileft the table to
take this photograph? Or perhaps the good time all were having at the
ORP dinner at the Dayton Hamvention. Left to right, Terry, NBATZ,
Dave, WDBA YE, Steve, NOCZV, and his wire Becky.

for the same resistance . This is
the way I match diodes for my mix
er projects.

Now it should be clear why the
transmitter's oscillator runs all the
t ime-the receiver requires it.
Note that the receiver is based on
the direct conversion scheme.

There are no PC boards for the
receiver. Use either pert-board or
the "ugly construction" method.
Keep all the RF leads short. Use
shielded cable from the Two-Fer
transmitter to the receiver. Since
there are no adjustments lor the
receiver, it should fly on power-up.
Just remember that the transmit
ter section 01 the Two-Fer is need
ed lor the receiver to work. The
crystal oscillator supplies injec
tion for both the transmitter and
the receiver .Those handy with cir
cuit switching can use a different
source of RF for the mixer.

Since th ere is co nsiderable
interest in the Two-Fer, the CRP
ARCI offers a rather attractive
plaque . Wi nners have the i r
names engraved on the brass
plate on the Iront of the award.

ElmerSK

Glen Raudebaugh NR8Q, the
one responsible for getting me
involved in CRP, is now a silent
key.

I recall going over to Glen's
house and watching him work sta
tions using only an HW-8 and
some magnet wire thumb-tacked
to the corner of his ceiling. Many a
Field Day Glen and I worked CRP
with a homebrew rig backing up
the HW-8. Glen was very active
within the Findlay Radio Club-he
helped run the hamfest lor several
years and held office for the club.

Glen was on ly 35. Amateu r
radio lost an outstanding ham. I
lost a close Iriend.•

er. Don't forget to install the large
capacitor from the 12-volt supply
to the chip to keep the chip happy.

l ast month I showed how to
make trifilar toreros. Use that to
homebrew a toroid if the SBl- l
can't be found. To wind the core,
use ten trifilar-wound turns of 1/24
gauge wire wound on a FT-37-61
core. Use four matched l N914
diodes. Use a YOM set on the
ohms scale and check each diode

ITIOCOM'.

Shack 1kO transformer. lt steps
up the audio voltage about 11
times and fairly well matches the
500 impedance of the DBM to the
10kO pot (volume control). The
two 0.1~F capaci tors across the
secondary resonate it at 720 Hz
giving about a 500 Hz bandwidth
response and a nice clean wave
form.

An lM383 amplifier chip is used
for the audio section of the receiv-

relates to the PRC-64, a military
surplus transceiver. It has four
crystal-controlled channels, five
watts CW and 1.5 watts AM voice .
The radio operates from 15 " AA"
batteries. It is 5" X 4.5" X 10" and
weighs in at only seven pounds
with the batteries installed. The
transceiver is also waterproof.
This little rig will load into a dipole
or a long-wi re antenna thrown
over a tree limb via the built-in
antenna tuner. Tune up is very
simple using the on-board peak
ind icator. The frequency range for
this rig is 2-8 MHz, perfect for the
80 meter an d 40 meter ham
bands . look through the Fair
Radio Sales catalog, and keep an
eye out at namtests for an AN/
PRC-64 (see Photo A).

Since the transceiver is crystal
controlled, YOU'll need a handful
of rocks on your favorite frequen
cy. Write to Jan crystals for their
catalog .

Two-Fer Revisited

A lot of letters asked about the
receiver section of the Two-Fer.
I intended on waiting until John
reworked the receiver, but the
respo nse from t he Two- Fer
prompted me to include the origi
nal receiver's schematic in this
month 's ORP column.

Oscillator energy (from the
Two-Fer transmitter) is coupled to
OS, an emitter follower that pro
vides +7dBm to the mixer without
loading the oscillator very much
due to its high input impedance.
The circui t is borrowed from the
HW-8, which uses two of them.

The Circu it

The series capacitor/resistor to
ground terminates at RF the out
put of the SBl-l DBM. The audio
is then app lied to T2, a Radio PhotoD. Who will be me tlrst to win the Two-Fer competition plaque?
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son for it. Both the TX and RX
mixer boards double the LO fre
quency before injection. In the
case of the AX mixer, that is
accomplished by a pairol Howlell
Packard HP2817 hot-carrier di
odes-certainly not a scheme with
lots of gain, but effective. The TX
m ixer board also uses two
HP2835 diodes as a ring mixer,
with an NEC 85637 transistor as
the doubler.

I measured nearly 50 mW from
the "Y" port and 12 mW from the
" X" port , so the manufacturer's
specifications were up to snuff.
The output was also checked with
a frequency counter and trimmed
to 1080.00 MHz after siUing for 30
minutes. The display still sat on
1080.00 MHz 30 minutes later
very stable indeed.

RX Mixer, IF Amp

Photo B shows both these
boards in the completed trans
verter case. LMW describes the
AX board as a " l ow Noise Pre
amp, Filter and Mixer" stage. The
design is very simple (Figure 3). 11
uses just four active components:
a Hewlett-Packard HXTA3645
bipolar t ransistor (T1) , an NEC
85637 bipolar device (T2), and the
two HP2817 diodes mentioned
earlier .

T1 functions as a low-noise
(2 dB NF) amplifier stage driving
T2, which also has about a 2 dB
noise figure. The 2300 MHz signal
is then mixed in the interdigital
lifter with the doubled LO signal to
provide output at 144 MHz, and
not much output at that. Total
conversion gain is only on the
order of 8 dB with a 4-dB system
noise figure, which is the reason
for the IF amplifier staqe.

This is nothing more than a
z -rneter low-noise preamplifie r
using a BF981 MOSFET to devel
op nearty 20 dB gain with about a
1.5 dB noise figure. The total sys-
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PhOtoA. Top view of the ULO board. Note the crystal oscillator to the far
left . D(/AX outputs lie on the right.

TheULO
This took little time to assemble.

It shouldn't take more than about
2 hours to wire one and briefly test
it. As mentioned earlier, not de
tecting output from the 2N918, I
replaced it with the spare 2N5179 ,
and the output shot right up! All
stages are easily tunable with a
diode probe and VTVM . One con
struction note : The interstage
coupting capaci tors after Q3 are
extremely small and fragile chip
capacitors , which ca nnot with
stand much heat. The instructions
suggested heating and tinning the
PC board pad, allowing solder to
flux over the ends to make a se
cure connection.

The pictorial diagram shows the
approximate position of the trim
mer capacito rs for full output .
Setting them as prescribed, with
just a bi t of tweaking, yielded just
that. I connected each output to
my Boonton 92 AF Millivoltmeter
lor the final alignment-not nec
essary but very helpful. The man
ual claims 40 mW at point " Y"
and 10 mW at point " X", which
seems like quite a bit 01 LO injec
tion at urst glance!

There is, however, a good rea-

Figure 2 is the schematic ot the
RX mixer. T1, a 2N9 18 is used as
the oscillator powered from an
8-volt regulator. T2 is a 2N5 179
which works as a buffer/doubler
stage and drives T3, a BFR9 1
tripler. Another BFR91 works as a
doubler and the output is fed to yet
another BFA91 Class-A amplifier.
The outputs are derived from a 3
section filter at two points, provid
ing both low and high level LO
injection.

I bought the U LO , t ransmit
mixer, receive mixer, IF amplifi
er and a chassis trom Bilt Olson
of Down East during the Pack
Rats Hamarama in October 1987.
Each individual board came in a
lipLoc bag with instructions, a
schematic and several bags of
parts.

Parts only Part ly There

The first thing I did was to check
lhe parts against the parts list and
found a number of items missing
from each board. Forexample , all
five low-level amplifier stages and
a mixing diOde were missing from
the TX mixer. Some capacitors
and a mix ing diode were missing
from the AX mixer as well. On the
other hand, the ULO kit contained
two 2N5179 transistors instead of
one which turned out to be a
happy accident, as the 2N918
osci llato r transistor simply would
not work.

Bill said there were problems
with kit packing in England, and
he began paCking the kits on this
side of the Atlantic. The missing
parts shOwed up promptly from
Maine via First Class mail , and I
set about to work .

Figure 1. The Universal Local Oscillator schematic-the heart 01 the LMW transverter.

Pete Putman KT28
3335 Fieldstone Drive
Doylestown PA 18901

In Praise of 13cm
This month 's column goes

above, beyond and way out with a
look at a nifty Iransverter kit for tne
13 centimeter (2304 MHz) mi
crowave band . n'e the LMW Elec
tronics 2304TRV1K, manufac
tured in England and imported lor
the USA by Down East Microwave
of Troy, Maine.

LMW manufactures a variety of
UHF products, including assem
bled transverter units lor 903,
1296 and 2304 MHz, with power
outputs in the 2-6 wan range. The
options are endless . inc lud ing
outboard preamplifiers and inter
nal sequencing boards. I elected
to build up one of the kits (A) to
save a few dollars and (B) to try my
hand at some microwave co n
struction.

VHF and UHF Opera tion

NumbM21 onyour FHdback c:.rd

ABovE AND BEYOND

Transverter Schematics

The heart ollhe LMW transvert
er is the Universal Local Oscillator
board, or ULO (see Figure 1). This
is a stable LQ for microwave use
that uses relatively few parts, is
easy to fire up, and delivers plenty
of output.

Both the 1296 and 2304
transverters use the ULO. For
1296 operation, lhe c rystal fre
quency is 96 MHz, which rrnnn
plies 12 times to 1152 MHz (1152
+ 144 '" 1296). For 2304 opera
tion, a 90.667 MHz crystal multi
plies 12 times to give 1088 MHz.
This is doubled to give 2176 MHz
(2176 + 144 = 2304) 00 the trans
mit and RX mixer boards .



Figure 2. The RX mixer schematic.
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Photo B. 2320 PRE RX mixer (left) and 144P IF amplifier (far right)
boards in the transverter case. The diode mixer/doubler is to the imme
diale right of the RX mixer.

An IT-23S was used on 1296 to
feed an Adler cavity ampl if ier
which pumped 80 walls to a
55-element Tonna at 65 teet .
Finally, the l MW transverter ran
a modest 300 milliwatts to a
45·element loop yagi at 40 feet.
AAS KT2B was active on seven
bands, six of which averaged 100
wens to single yagis in all but one
case ,

The Results

The final tany was 598 OSOS
in 75 grid squares, including 11
OSOs on 2304, Some commonly
worked grids weren't logged this
time, but a lew surprises showed
up on the bands and were quickly
added to the log. Perhaps the
biggest success was that no
equipment lailures occured, no
water built up in the coax, and no
rotors seized up!

UHF activity levels were excel
lent. I logged 90+ QSOs on 220,
110 on 432, and nearly 50 on
1296. Even 903 is quickly becom
ing popular-I bagged 22 stations
in 6 grids. One can certa inly make
a lot of contacts with 150-200
wails on 2 meters during a con
test. I bagged nearly 230 . but
probably could have increased
that sco re substantially by run
ning the 800-watt linear. When
surrounded by stations runni ng
high power , it's hard to break
through the OAM to a distant sta·
ucn . especially if it 's near
144.200. The ex tra 6-dB can
make all the difference!

Lastly, for those who haven't
run the VHF Sweepstakes yet
why wait? I can't think 01 more
stay-put fun to have during the
cold January winter . There are
more stations 00 during this con
test than any other during the
year. and it's a great " under the
gun" way to evaluate your station.
See you next year for the SS!m
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JANUARY VHF SWEEPSTAKES

This lime I opted to stay oH the
mountains and out 01 the materni
ty wards to operate from the con
lines 01 my warm and ccev shack.
Activity levels were excellent on
all bands except 6 meters, which
was a bit of a puzzle- after all,
there were no football games to
distract from Of Interfere with.

In my shack, an 1C-740 drove a
Microwave Modules MMT 5OJ285
linear trensverter. wilh a MIrage
A1015 running 125 warts to a
t-erement KlM yagi at 35 feet .
This is a real compromise 6 meter
set-up, as soon explained.

The a-meter lineup was the
IC-740 , MMT 144/28A , and a
Mircowave Modules MMl-200
amplifier running 150 walls to a
Cushcraft 32-19 Boomer at 53
teet. The 22O-MHz setup was the
IC·375A feeding a Mirage C1012
running 120 walls to a Cushcraft
220 Boomer at 60 feet, and 432
activity was had with the IC-475A
driving a Mirage 01010, develop
ing 100 watts to a pair of Tonna
zt-ejement yagisat 63 feet.

On 903. I used the SSB Elec
tronics IT·33S to drive directty
into a Down East Microwave
33-element loop yagi at 40 feel.

Figure 3. Schematic for the RX mixer circuit. It uses only four active
components.

both station s were now S9 +
2OdB! The GaAsFET preamp in
creased signal levels a bit more
and also improved the signal to
noise ratio.

At this point, I had a working
local oscill ator , preamp, mixer
and IF amplifier lor 2304 that was
percolating nicely. Despite miss
ing parts and somewhat hare-to
read pictorial diagrams, assembly
was relatively painless. The next
step was to build up the TX mixer
board and this turned out 10 be
quite a job in itself! We' ll cover its
assembty and the final on-air tests
next month,

signal source at 2304 , which
could be the 16th harmonic 011 44
MHz. Dave Mascaro WA3JUF of
the PackAats was nice enough to
tune my AX board up with a mi
crowave oscillator and spectrum
analyzer probe , alter which he
determined the noise figure to be
4-5 dB, and the conversion gain
to be 8 dB. These are close to the
specs . Incidentally, lMW does
make an outboard GaAsFET
preamplifier using an NEC 72084
device for 2304 MHz. I strongly
recommend purchasing it , as it
yields about 10dB gain with about
a 1.5-2<1B NF, and makes a big
difference in received signal
strength.

ToBeContinued . • .

The IF amplifier input may need
retuning once it's connected to
the output of the AX mixer board.
The UlO input to the AX mixer wilt
almost certainly need repeaking.
When I initially tested the AX
mixer on the air, I couldn't hear a
peep Irom two nearby stations
which should have been 5-9 plus.
A quick check with the Boonton
92 and counter showed insuffi
cient inject ion of the 1088 MHz
signal to the HP2817 diodes. Re
peaking VC9-VC11 on the UlO
board brought it up another 10dB,
whiCh made all the difference as
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... . "., .... . "C ..' '. """ .'.' r " .,.. ".~" .., .. .." ' " ...' • •

..[~ '••

r- - ." •• •- • •- ••
" " '- •• ---•• cO '" -'" ...

•

tem conversion gain then works
out to about 28 dB with a 5-6 dB
noise l igure. I found this level tol
erable lor 2304 weak-signal work.

Both boards go together in a
snap! The bias networks and DC
connections are soldered below
the RX mixer board . strung in
between the various leedthrough
capacitors. (One note about these
leedthroughs : the pre-d rilled
holes were too small and had to be
enlarged wi th a hand drill . Be
carelullo not damage the etched
inductors and tuned unes.j

The two transistors should be
installed last. since they are ex
tremely small and fragile. I tack
soldered one lead on each device
to hOld them into positioo on the
board, then gentty tlux-scioered
over the leads to minimize heat
problems.

The IF amplifier board assem
bly is conventional. but one must
take care to protect the gales
against static electricity when in
stalling the BF981 . Unplug the
so ldering iron and make sure
the board is grounded. Assembly
time for both boards is two hours.
The IF amplifier tunes up easily
when using a signal source at 144
MHz and a receiver, since maxi
mum gain is close to best noise
figure.

The AX mixer board requires a
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SEE US AT DAYTON
BOOTH 447

ie;F'~::===
TEN-TEe

Features:
• " Seleetability" in 540 increments betwe-en 608°F

aod 824-s- arsoC' readings.

• "Zero voI1age s.....,tch,ng" protecting voltage &
current senSIng devices.

. '"Malntained tip accuracy'· to
within ± 6°F(3°C)

D_ Tedllnc.
ElKtfOlllC Tools &
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2.o!> BanIa Place
F...,...,NJOHtO
(2011796-1120

The Supertemp X'f7 Soldering Station
The Ultimate in Controlled Temperature

Hand Soldering

CIRCLE 18 7 ON READER SERVICE CARO

ClfICl.( 3 t D ON READER SVlVlCIE CAItO

"Ohtc resident musl odd
5% soles to_ .

:\lak" Cht"<"k... Pa )'able To:
.\ tOR L A.'\ SOfTWA Rt :

P .0>80, 2-400
t :ad I.i, ..rpool. Ohio U'flO-4»OIl

CBC INTERNATIONAL
P.o. BOX 3150DX. PHOEN IX, AZ 85046

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR ;\lORE INFOR,\lATJON _

,,~ M id la nd1"1 Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN. MTS971 5 (406) 586-11 90

CHlClf: 249 ON READER Sl:RVICIE CARD

SPECIALISTS
IN FAST TURN

P.C. BOARDS

We specialize in CB radio mcditicaticn plans and
hardware. Frequency and FM convers ion kits, repair
books,plans. high-perlormance accessor ies, Over 12
yearsofsatislied customers! Catalog $2.

KENWOOD TS940 OWNERS
Are you frustrated tuning in SSB & CW signals
because of the too last main tuning rate of 10
Khz/revolution???
Try the NEW Copynghted Giehl Electron iCS
Software Kit!!
Features:
oJol.oln !\lNng rate 012Khz/I'lrvcIuIJo lSB,use,CW & FSO<
oM8111 tuning .ate 01 20 KhzlflWOluIoon AM & Ftol
oTuning ' ale alllOmalically inc.eases when lI'oe ~notI

speed e~ceed$ 2 lurns pe< aecond 10 ....... me long
QSV's lasl
.Spl~ dol CW prmMms soIwd
oEasy 10 insla. (somply .--. me old IC ~hop Il'om ots
soc~et and plug in the _ G...... ElKtronic$ lC etlop).

oCompIele instructoons
sendcheck or money order lor$25 to:

Giehl Electronics
P.O, BoK 18335, Cincinnati, Ohio 45218
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Auto-Kall
AK-l0

THIS I ONTH'S&OOOlmOM THE AHOY STDR~

~UF-1278 & lOS

DRAKE 7ooot: $399.90 ALI.l.T.O.
"",••,.. H a •• ",,,nl"" ~ ,mo.... ol.1 ......n _ "I$TOOO
,..."""' , •••tT . ..... ....... urr _

ROSS DISTRIBUTING COMPANY
PO Ilo> 23.,78 Soulll Stale Streel Pr...l l,lfl. klaho 83263

TO'leV><ooe (208)85:2-0830 We CIoM '1:2 OOonMON " SAT

CtffCU: 254 ON Ar AHA SERVIC E CARD

stoners
· Fasl Tower Mount
_Full Legal Power
·No Caps or Coils
-Never Com:xles

FB R0I40. To order .Fully Im ulaTed

specifycw orSSJt;PB '~, FB" 'R~:;O~
1.to56< $59,95 $69.95 .Tou, h
'.'.I .e. <$!I' '' H ol.l P . H

197 1 N Oak Lane 1300 E A ntennasWest
Provo lJf~4604-21311 (KOI) 374. 10114

CIRCLE 3 02 ON READER SERVICE CARD

0RCl.l 55 ON IlUDER S(RVtC( CARD

GIVE YOUR EARS A BREAK!

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circui t pattern on TEC·200 film
using any plain paper copier

• Iron film on 10 copper dad board
• Peel off film and etch

conyen~a~ x 11 size
With Complece InstNCtions
~ T1SFACTION GlJARANT£EI)

,$he«$ fOf $J.g,JO~only " .9:5
ldd " .00 PM'*f1t> /YY If_ ldd .-n ,.,.
The MEADOWLAKE Corp.

Dept. L, P.O. 80.0: 4 9 7
Nonhpon. New Yoril 11768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

•~e ready to use DTMF selective CiJIItng IRI

• Use WI'" Ft,I I)' AM tr~, st.iR'lel'. ('Ie

• 1liaI11fl speal<er • AulO1\ll1tlC speal<er reset
• EOISY plO9''-'II_'II . ,m sWItches . Call1qlt

• UrwestnCled )-1i91codl!, all16 li91'$ • WfOIlII nurrI:ler reset

• 12VDC moIIIle I)'~ Wlm 1t1 vAl; ~P«I< (n::tucledl

MoTron
z S

~~:~r~l~~C~e :- 1 l~oo9~
Eugene. OR 97405 H~ U S Aj

Call Toll Free1-800-338-9058or(503) 687-2118

CtRCL£ 252 ON f!UOff! Sl:RVICIE CAItO CIRCt.IE t S3 ON RUDER SlER'VICE CAItO
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SYSTEM #3 $799.00
MOTH ERBOARD WITH BIOS CON·
TAINING 256K OF RAM UPGRAD
ABLE TOA FULL 640K OF RAM. FliP
TOP CASE. XTiAT LOOK ALIKE KEY·
BOARD. 150 WATT POWER SUP·
PLY. COLOR GRAPHIC5 CARD WITH
RGB AND COMPOSITE OUTPUTS.
MULTI 1/0 CARD WITH TWO DISK
DR IVE PORTS. ONE PARALLEL
PORT, ONE SERIAL PORT AND ONE
SERIAL PORT OPTION. ONE GAME
PORT. CLOCK AND CALENDARWITH
BATTERY BACKU P. TWO FLOPPY
DISK DRI VES OS DO 360K AND A
COMPOSITE MONITOR.

S"nlnt" ST·225. 20 M HZ ha rtl tlrlv" with
control carll a"a!lab'" with any IYltem lor
$3 19,00, aIle. l00d tllru 2129166, Call lor
cUltomlzeIlIYltem•.

SYSTEM #2 $499.00
MOTHERBOA RD WITH BIOS AND
ZERO K of RAM UPGRADABLE TO A
FULL 640K OF RAM. FLIP TOP CASE.
XT/AT LOOK ALIKE KEYBOARD. 150
WATT POWER SUPPLY. DUAL DISK
DRIVE CARD WITH CABLES. ONE
FLOPPYDRIVE05 DO 360K. ACOLOR
GRAPHICS CARD WITH RG B AND
COMPOSITEOUTPUT. (ALL YOUNEED
IS A MONITOR)
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12611 DIX-TOLEDO HWY " CJD.-6 OOEST ...",,_s., HAROLOC NOWLAND
SOUTHGATE. MICH. 48195 PHONE 313 281-7773 W8ZXH

Special
OUTSTANDING PRICES

ON IBM Xl'"·
COMPATIBLE SYSTEMS!

SYSTEM #1 $299.00
MOTHERBOARDWlTH BIOSAND
ZERO K OF RAM UPGRADABl E
TO A FULl64Q K RAM. FLIP TOP
CAS E. Xl lAT LOOK ALIKE KEY·
BOARD. 150 WAIT POWER SUP·
PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES
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Touchtone 4 Digit Decoder

••• Super [omshock 61 •••
Progfllmllble Repeater Controller/HF &. VHF Remotes'Autoplltch

Rotor ConlrollVolcr;CTCSS;2 Tone Pag ing/User l oggIng/Unl imited Vocabulary
REMon - I CS6~S ' " 111 ' W I" cse " a,t,S£ IlfRX 1""C564S 1. 1fIt 1OOS1 ""'~

CIRCLE 175 ON RE"'OER SERVICE CARD

MICROPOWER-2 PC-lOO SERIES
PACKET CONTROLLER S IN G LE AND DUAL PORT

A VERY LOW POWER TNC-2 CLONE. PACKET CONT ROL LE RS O N A

PERFECT FOR PORTABLE OR SOLAR POWERED
P C PLUG-IN CARD

OPERATION. - DOES AX. 2 S AND T CPl iP WITHOUT A N

EXTERNAL TNC O R INTERFA CE
- O N LY 4 0 MA AT 9 -1 3 VOLT S D C

- POWERFUL SOFTWARE PROVIDED ON PC
- S M A LL AN D L1GHl\'VEIGHT (S"X7"X 13/8" - 22 OZ.) COMPATIBLE DISKETTE

- H ARDWARE HDLC , BATIERY BACKED 32K RAM • SWITCHABLE FOR EITHER HF OR VHF TONES

- QUALITY EXTRUDED ALUMINUM CABINET WITH - HARDWARE HDLC , IC M ODEMS
BAKED W R IN K L E FINISH

- C ONNECTS DIRECTLY T O RADIO -
• SU PPORTS B OTH RS·23 2 AND TIL C O M P UTE RS N O EXTERNAL INTERFACE NEEDED

- U S ES TNC -2 EPROMS • INCLUDING NETI ROM - PRO VISION F OR EXTERNAL HIGH S P EED
FIRMWARE VE RSION 1.1 .5 PRO VIDED MODEM

ASSEMBLED AND TESTED PC·110 SINGLE PORT $169.95
ONLY $179.95 PC·120 DUAL PORT $199.95

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SO FTWA RE AND ACCESSO RIES_

TOLL FREE !3Q • III TECHNICAL INFORMATION

(ORDERS ONLY)
1:30 AM . II PM E,f,STEA:'!

(PAC-CI1MM, 3652 West Cypress St., Tampa, FL 33607) (81 3) 874-2$80800·223·3511
EXCEPT FLORIDA TELEX: 650-286-1526 MCI

FLORIDA ADDRESSES ADO 5%. $3.00 SHIPPING/HANDLING PER ORDER. FAX: (813) 872·8896

CIRCLE 152 ON READER SERVICEe"'RO
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Numbel' 22 on your FeedbK'k card

"(Bob WB4APR's)
protocol sent each message

as a " datagram" using
the unconnected mode

of the TNC. rr

Latest in Digital Hamming

cipient without a great deal of op
erator intervention. Simply tell the
system where to put the file and let
it do the rest of the work.

Keyboard-to-Keyboard Mode

This would allow chatting or ex
Changing timely information.

All of these services should be
able to run concurrently. The op
erator should be able to send mail ,
receive mail , send files, receive
files, and carry on a aso with
several stations concurrently. It
should be lully automatic so that
the operator need only initiate the
desired operation while the net
work does the rest of the work.

Since the data is digital, packet
radio has the ability to move infor
mation other than ASCII text.
Imagine the service offered by
carrying a ponable packet station
to the site of a disaster, capturing
an image of the damage, storing it
inside the computer, and then fi·
nauy translerring the digital image
to the approp riate agency via
packet radio . This is now possible!

Another area of interest is using
digital voice messages . A fast
packet network can move voice as
well as other data. Current tech
nology allows transmission of fully
understandable voice dat a at
2400 bps, or telephone quality
voice at 9600 bps.

How about facsimile? Most of
the fax units manufactured tooay
are digital units designed to move
data over a telephone line using a
modem. Why not pipe that data
stream into the packet network to
transfer the doc uments?

Packet radio has many possibil
ities for emergency, public ser
vice, and even just-tor-tun use.
Evaluate the need and then apply
the appropriate technology. Don't
try to replace HTs and repeaters
with a packet station-the HT will
win. On the other hand, there are
many applications lor packet
where voice can't serve . Pursue
those and let packet radio take its
unique place in emergency and
public service communications.

broken down. It 's usually more
efficient to help socre up exist
ing emergency communications
than to offer a new and unfamiliar
system 10 the responsible author
ities.

The key to successful emergen
cy and public service packet corn
munications is careful planning
and preparation. Make attempts
to establish guidel ines and proce
dures in conjunction with the local
NTS, ARES, RACES, Civil De
fense, Red Cross. City, County,
State , and Federal emergency
planners. Without this, it's VERY
difficult to provide USEFUL ser
vice during an emergency . It's too
late to begin at the time of the
emergency.

The following few paragraphs
are some ideas on improving
emergency packet communica
tions.

High-level Network Services

The packet communi ty should
take a great interest in Bob 's un
connected datagram program for
the C-64. It's a first attempt to
tailor a system to disaster commu
nications needs. It worked where
a BSS would have lailed meer
ably. Bob's success reveals the
general need to define the reo
quired kinds of packet communi
cations, and thu s the software
needed .

Fully-Automatic Mall System

This would deliver mail to the
destination system and perhaps
even print a copy of the message.
This would be a godsend in an
emergency situation. The opera
tor need only tear off the message
and hand it to the recipient. The
originator addresses the mail to
user destination. The networking
protocol structure would release
the operato r f rom the need to
know the message rout ing.

Automatic File Transfer
Protocot

TCPIIP on Packet with net.exe

The previously promised review
of the KA90 TCpnp networking
code for the IBM-PC, Commodore
Am iga, and Apple Macintosh,
dovetails nicely wit h the " wish
ust" above .

The TCPIlP package written by
Phil Karn KA90 is a compreheo
s've implementation of the Inter
net Protocol Suite used commer..

Like the m ail servic e, this dally and by the Department 01
should be able to deliver any type Defense for connecting different
of file-binary or ASCI1-to the re- co mputers together using dn-
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cessful experience with this SET
later proved useful in moving a
large amount of health-and
welfare information for a re al
emergency.

About a year ago there was a
serious train wreck in Baltimore,
Maryland, involving a large num
ber of injured and significant loss
of life. Again Bob Bruninga was on
the scene. Bob had a complete
battery-operated station in a brief
case, wh ich he quickly put to work
moving info rmat ion in to th e
W31WI BSS. Tom Clark W3lWI re
moved the information loca lly and
redistributed it via VHF and HF.
All the traffic flowed efficiently and

1. Trained operators;

2. Pretested and preconfigured
equipment; and

in a timely manner. Here, the coo
nected mode 01 AX.25 was qui te
useful since, essentially, only two
packet stations took part.

Looking at these cases more
closely, note several common fac
tors contributing to packet radio's
success here :

3. A knowledge of the type of com
munications so an appropriate
mode can be selected.

Many hams often ignore the
third element. Sometimes voice is
the best way to move information;
at other times the telephone. A
ham isn't necessarily "cheating"
by using the phone or removing
his fingers from the keyboard and
talking into a mike.

Hams tend 10 be comm uni
cations specia lists. Many under
stand both voice and data com
munications . Many are tee n
ntceuv qualified and can use
their knowledge and equipment
to enhance communica tions
when existing emergency com
munications are overloaded or

PACKET

Brian Lloyd WB6RON
19200 Tilford Way
Germantown MD 20874

Packet in Emergency
Communications

Ask almost any packeteer, and
they are likely 10 tell you that
packet radio is a natural mooe lor
emergency and public service
communications. Upon asking
why, the answer may be, " It is
error free." or , " Many people can
share a channel. " These re
sponses. however, do not reflect
an understanding of emergency
communications needs. They're
impor1anl. but they're not suffi
cent.

t have been involved in two
large Simulated Emergency r ests
(SETs) performed by the National
D isaster Medical Serv ice
(NOMS). These events were very
enlightening. The lirst fest flopped
monumentally as far as packet ra
d io was concerned . Our group
was able 10 pass only two or three
pieces of traffic the entire day.
There were several problems:

t . A critical digipeater failed.

2. Many of the operators didn't
really know packet operations.

3. Many of the packet stations had
not been tested beforehand.

4. There were no in-place proce
dures.

5 . Connected-mode AX.25 did
not facilitate the free flow of
messages from one point to
many points or from many
outlying points to a single cen
tral collection point.

The second SET was a success
lor packet radio largely due to the
efforts of Bob Bruninga WB4APR.
Bob noticed that most of the mes
sages were short and would li t in
to a single packet. Inspired by this
observation , he wrote a program
for the Commodore-64 that sends
each message as an unconnect
ed packet and receives acknowl
edgments the same way. In other
words , this protocol sent each
message as a "datagram " using
the unconnected mode of the
TNC. Bob also gathered together
the equipment and operators
ahead of time to ensure that the
stations worked and that the oper
ators knew how to use the son
ware and equipment. Bob's sue-



"I'm sold
on the software...

It's VERY simple to use and
provides a level of service

unavailable in any other
packet program. "

terent and possibly incompatible
underlying networks. TCP/IP is
designed to run on top of other
networks by inserting or encapsu
lating the TCP/IP packets inside
the packets recognized by other
networks (such as enclosing TCP/
IP packets inside AX.25 packets).
This technique of running a single
simple standard protocol on top of
other networking protocols is
called internetworking. This led
to the creation of the Internet
Protocol (IP).

The KA9a net packag e in 
cludes all the items mentioned in
the wish list. A packeteer can do
ASCII and binary file transfers,
electronic mail , and keyboard-to
keyboard asos all at the same
time wilh the same or different
users.

Th e u ser ne ed s an IBM 
PC(lone), a Commodore Amiga,
or an Apple Macintos h to run
the KA9a net code. The system
TNC needs the KISS protocol (all
TNCs from Kant ronics and AEA
have KI SS bu ilt-in and KISS
ROMs are available from TAPR
for TNC- 1s and TNC-2s) . What
follows is based on my experience
with the PC version of the soft
ware, since my system uses a
Pcione.

Now for the software. The PC
package is dist ributed on two
or thre e d iskelles, available
from either Kantronics or TAPR
The three diskette set with the
preconfigured disk is especially
nice.

The f ile s autoexec .net and
bm.rc need some minor changes.
These two files contain all the con
figuration information to allow the
user to tailor the software to his
station. This is the most difficull
pan of installing net.exe, but it is
very clearly described in the ecce
mentation . The documentation
has a tutoria l that goes step-by
step through the configurat ion
process.

Those with the two-d isk set
need to use the provided archive
program to extract the files thai
make up the d istribut ion , and
place them on a floppy or the ap
propriate location on a hard disk.
Once this is done, simply edit the
configuration files and go from
there . This is described quite
clearly in the README file includ
ed on the disk.

Net.exe needs a network ad
dress 10 run. The only require
ment is that th is address be
unique relative to en the other
users. There is currently a plan to

assign adclresses on the basis of
general location. Most pans of the
world already have someone to
assign addresses in a given area .
Users whO can't find someone to
assign an adclress can check the
documentat ion to find out whOm
to contact to get an address block
for their area .

After gelling the address, con
struct the routing table. This is
how net.exe knows where to send
its packets. Once done, ignore it
until there is a majo r change in the
network . Usually a packeteer
needs to know h is neighbors
(thOse stations he can work direct
ly) and his gateway (an IP packet
switch). Any packets that have an
address not belonging to a neigh
bor IP will route to the gateway.
The gateways know how to route
packets to other users outside the
jocel area.

Once configured, run net with
the net command. Net will stan up
and give you the following prompt:

net >

This means that net is wait ing
for input. To have a keyboard
aso with WB3ABC, u se the
command "temet wbJabc" and
net establishes the connection .
The user need not enter any
digipeater or other routing infor
mation. The routing table entries
and those of the gateway take
care of making the packets reach
the destination. If WB3ABC is
reachable, the operator is reward
ed with the message " Estab
lished." Should he wish to estab
lish another session with another
station, he can press F10 > and
enter another command et the
net > prompt

To do a f i le transfer with
WB6XYZ, he enters the command
" ftp wb6xyz" and net again estab
lishes the connection. When he
gets the " Established" and the
banner messages from the other

station he logs in with the user
command . Mo st stati on s use
the user 10 of " guest" for guest s.
Alter that , he will be prompted
for the password . Here is an ex
ample (the operator's typing is in
dented):

net > tip wb6rqn
SYN sent
Established
220 wb6rqn .ampr FTP ver sion
871225.6 ready at Mon Feb 8
20:15:131988
user guest
331 Enter PASS command
passwbGrqn
230 logged in

He's now Iree to enter com
mands to the remote system. The
dir command gets a list of files on
the remote system, the cd com
mand allows the user to change
directories, the get command is

lor downloading mes, and the put
command is for uploading files .
The type command allows for
selection between image (binary)
and ASCII file transfers. Image
transfers do no conversion and
the file is sent EXACTLY as it is.
ASC II transfers translate
characters from the standard
used on the remote machine to
the standard used on the packe
teer's machine. This is useful only
for text files.

The bm .exe program sends
mai l. The name comes from
the name 01 the original authOr,
Bdale Garbee , and stands for
aoate's mai ler. Starting up bm
tells about all arrived maiL The
user chooses messages to read,
respond to , or delete . He may
also originate a message. If he
responds to an ex isting mes
sage , bm automatically ad
dresses it to the original sender
and fil ls in the subject field .
Nothing more is needed after
processing the mail. Net checks
fo r outgo ing ma il every f ive

minutes (or any selected time pe
riod) and the mail is detivered au
tomatically.

The user can also check into the
local bulletin board or talk to a
friend whO does not have net.exe .
He just uses the connect com
mand as if net were a TNC. There
is one small difference: he needs
to speci fy the port to use, since net
supports multiple TNCs and ra
dios (this is how it can be used as a
packet switch). An AX.25 connec
tion command might look some
thing like this:

connect tncA wb3ffv wb2sel

This means to use the port named
tncA to connect 10 wb3lfv via
wb2sef . Simple.

The biggest point of net.exe is
that it allows concurrent oper
at ions (mUltitaski ng). It's fun
and useful to set up on e or
more long file tran sfers then
go read mail or have a a so
wh ile the transfer is going on .
There' s essenti a lly no l imi t
to the number of th ings that
can go on simultaneously. Net
does a g ood job keep ing
sessions separate so that mes
sages from one connection don't
interfere with messages from
another .

Some people are concerned
about running an incompatible
protocol , such as TCPIIP, on ama
teur radio. Rest assured , howev
er, that all outgoing packets are
pure AX.25. The only difference is
that they contain the IP and TCP
packets internally.

I'm sold on the software. It 's my
onty packet program now since it
ccmmumcat es with NET/ROM ,
TEXNET, COSI, the local BBS,
other TCP stations, and any other
TNC. It 's VERY simple to use after
set-up, and provides a level of ser
vice unavailable in any other
packet program.

The price is right , too. Phil
ha s made it freely availab le
to amateurs. TAPR and Kantrcn
ies charge a nominal lee to cover
the costs of duplication and mail
ing . There's no better deal than
that . Since PClones now cost
about what a ccmmodcre-ee
sys tem did a couple of years
ag o , m ore hams will li kely
be runn ing th is package. Th is
software is a defin ite winne r,
especially in the area of emergen
cy and public service events
where the user just wa nt s to
send informat ion and doesn 't
want to be bothered with the other
deta ils.
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CIRCLE 73 ON READER 5(RVIeE CARD

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

A beautiful piece 01furniture _ your XYL will love It!

*

$199.50 S-F RADIO DESK
Deluxe- Ready to Assemble
Designed with sngled rear shel f fo r your
viewing comfo rt a nd ease of operation.

FIN ISH ES: Wa lnut o r Teak Sta in. sq
Floor Spoee: 39" Wid. by 30" Do. p

Rodlo oqulpme nt Add,tlonol Inlermollon on Request '
not included C~ec~., Money Ordel'$, Ban~Ame"ca'd

ond Masle , Clla,go "ccepted
"Iso "vailabl" , F.O.B, Cul.er City . (In Cal;!. " dd 6% S.III... Tn ,)

Floor Spac", 51" WId" by 30" neee __ DE"LER INQUIRIES INVITED_.

$219.95 S-" AmGkoul RAcliOhtYlC.,
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 _ PHONE 213 837·4870ENGRAVED NAME/CALL PIN

(Woodgrain or gold l inish)$6.00 Incl. PIH

LICENSE PLATES
FOR HAMS

YOUR CALL on a
white aluminum plate.
cncce of blue, black,
redor greenmessage,
Order now and receive
a FREE engraved
dOOl'ldesk sign with
choice of message on
a woodgrain finish,
$24.95Incl. PIH

ENGRAVED
DOOR/DESK

SIGN
(Woodgrainorgold fin-
ish) alone is $1400 1rx:1,PIH (2x8)

ON THE AIR-SIGNS FOR HAMS
It's incrl~dible , Your rarest OX and you're about to be
interrupted,and it won't be fromQRM. lt's coming from in
your ownhome,But now yournew "ON THE AIR" sign is
1i1. No one will disturb you this time, A strong and
lightweight 8x4'hx2 box, Red front with clear lighted
letters, A safe 12 volt system from a professional sign
company, High tech magnetic mount. Perfect tor the
sereoe ham, $50,00Incl. PIH,

LITSIGNS (AVAILABLE WI CALL SIGN ALONE OR IN
ADDITION TO "ON THE AIR")-PLEASE SPECIFY
YOUR CHOICEOF WOROING.
Md $10,00tor call sign,

Sendcl1eck or moneyorder to:
JEFF'S SIGNS, WA:JFQA, t231 Garfield Rd"
Havertown, PA 19083,(215) 449-0594

COMPUTING
ACROSS

ERICA
by Steven K. Roberts

High-tech travel packed with fun and adventure ... anyone
who has ever e ntertai ned the thoug ht of "just taking off" will
relish th is unique a pproach to hitting the road!

1988/368 --.'~llISllol..t

ISBN 0-938?34-18--0/><>ItboundI19 95
ISBN O·938734·25--3/hordbound/$lS 95

When computer whiz Steve Roberts sold his suburban home and moved
to a high-tech recumbent bike, he was selling out to explore a new way
of life-c-one that promised freedom , adventure , romance, and a "helluva
lot of fun."

In Com puting Across America: The Bicycle Odys
sey of a High-Tech Nomad, Roberts describes the wild
results of his drastic break with suburban li fe. lt is a
lO,OOO-mile journey of joy, despa ir, and self-discovery as
Roberts steers a zigzag course through people and places
ranging from convicts in the Maryland woods to the
ultimate blind date in Key West.

Combining his wit with a
slrong sense about the
human condilion, Roberts
treats the redder to a colorful
cross-section of Americana,
one that includes a fascinat
ing glimpse into the social
benefits of computer technol
ogy---and how it helped at
least one traveler open doors

; to new friends, new lovers,
~ and ultim<ltely a new life
3 style.

~

,,----- - ------ - - ----------------- -- -~
Computing Across America 7301 ..

II Publications Center 1013 Warren Avenue, Cary. NC 2751 1 :
Plea....mer my order for__copoe. ~ Name

I Compullnll Aero.. Amerlc. IAdd,"""I [ I SoIl""".rI$9 95 I I Har"""-I$15.95 .. I
I 1Add R,oo poSlage a~ ~anclll'9lD an o'tle<s,) CotyiShtle!Z'I' I

I I Paymenl....-.:losed Te4"PflO....L_______________________ ~

Half-Square QRV-DX Monobanders
Won ox with No Tower and No Amplifier,

Cut noise, CUI near sigs. build DX sigs, kill QRM,
10 Meiers 15 Meiers 20 Meters 30 Meiers
$29.95 $39.95 $49,95 $59.95
roood,ide Pa,....." low Profile, eo..!'«d, Ready", U..

~ Highest DX Gain per Dollar
""'''TOonla a:IiI~ """"~ '" _ ... ...t .....~_;

1971 North Oak Lane AntennasWest
Provo. UT 84604-2138-eP (80l) 374-1084

CIR<:LE 236 ON READER SERVIeECARD

CIRCLE 248 ON READER SERVICE CARD

CABLE TV
Inte rfe re nce filters. Send for fur ther
info or '20 for sample. Specffy o ut
put cha nnel of cable converter.

dB Electronfcs, P .O. Box 8644
Pembroke Pines, FL 33084

,,,,.~~ft.¥<- ~,~..,
~

\\':t.~ ~~..()¥' NO RADIALS!
~, ~.. NO RESISTORS!'It" ",5~~O ~'C.~,\\O~ NO COMPROMISE!

;';'C.~~ "oc..
"'~ THllf EXCELLENT REVIEWS lUST

DON" HAPrEN BY CHANCE.
CALL US FOR A FREE CATALOG

. _ ,..... . " " " n, '... . So", ' 3, I'" • ....", TJ. , ...

~ BltAL COMPANY ~
~) I ) 7 M...~hacer Dr.
\:." flo_ , ( 08Ol '6 ' ", , 19·6.1I1-D6SO .

CIRCLE 42 ON READER SERVICE' CARD CIRCLE 234 ON REALoER 5(RVIeE CARD
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CIRCLE 17 ON RUDER SERVICE CARD

<ilB ELECTRONICS,INC. ':i:':T.·:E~~3:

1 .....__ S_'¥>

Liot P"C_ S 1" '¥>"C. __

00Q00l- §'"

..-,""""
~--, ...__ -tIOolD< __

__ '2 'AX:
'ooסס0 '_

-:I)., 'IIO__C
_ ....._BNC
RS232 ctO. llIIIM
()O••__ 12 ' 10 · . ..

..oqo § .... '"

SHu,al
DAYTON
8ooth 318

- OTMF Muting
-conuor Receiver Port
- 65 control commands
- Programmable Command Strings
«Optional AudiO Delay
- Optional Rack Cabinet

$>'l: CI'"JCI nOI<S
0.. ,_ d " '92013"""0000..- _---.. ' , F";I<

Sq>oO..- TTL" flS132C
f--..ene. no 10=..'"
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S-COM Industries
P.O. Box 8921
Fort Collins, CO 80525
(303) 493-8316

- Easy to mtertace
- Polile lo'er
- Nonvotatue Memory
- Needs only 55 mAA2 V
- Adjustable Audio
-CMOS Microprocessor

aUI fleCl<,"cI" __ 10 """"""'" I ' "'11""'""'- <loQoIII...... _I •__ ...- '" ,""_ .....
""'R "._co ....__._poe --
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NEW FROM GLB

With the new S-COM SK Repeater
Controller, you'll be able to configure your
repeater remotely using DTM F
commands. Only the SK offers th is
capability for just $189, wired and tested.

Factory-less,
jumper-less,
ROM-less programming.

GLB NETLINK 220
HIGH-SPEED DATA TRANSCEIVER

--.", ~-e-o-..... _
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WATCH FOR OUR BIPLANE OUT AT THE
"DAYTON HAMVENTION"

MARK YOUR CALENDARS RIGHT NOW FOR OUR 9th ANNUAL

• • •
THE PARTY THAT'S GOT THE OTHERS BEAT

* COMPLIMENTARY
REFRESHMENTS

*SNACKS*MUSIC*GOOD TIMES
* GREAT!! PEOPLE*PLUS MANY OTHER

EXCITING ACTIVITIES

FRIDAY APRIL 29th 8:00 P.M. TILL 12 MIDNIGHT
"KNIGHTS OF COLUM8US PARTY DOWN ROOM" 267 8AINBRIDGE STREET

DAYTON, OHIO
JUST THREE BLOCKS EAST OF "STOUFFERS HOTEL"

GO EAST ON fiFTH STREET UNTIl YOU GET TO
"BAINBRIDGE". TURN LEFT ON BAINBRIDGE
fROM fiFTH. THE "KNIGHTSOf COLUMBUS"
NALL WILL BE ABOUT AHALF BLOCK NORTN
ON YOUR LEFT.
PLENTY OF fREE PARKING JUST SOUTH Of
TNE BUILDING. HOLYTRINITY CHURCH
IS TNE LANOMARK YOU SNOULO LOOK fOR .
Irs LOCATEO ON TNE N.E. CORNER
OF FlfTN AND BAINBRIDGE.

'RO""Mf ,
"NOR TH • +" W

GR[~T "'A'" R'VER •,
MONY..[ .., AVE

~
,

r- - ae) "
~\" ..." .. ST •• c

• • <
< " SECOtlD ST 0
0 "•R8... • • •0 l 0 ,

" • < TR IRO ST

~• •- -. " "" 'OUfITH ST

• ......"..""". fifT H 51 ~. 0- -- - - - C""" ' '''ION it - - ... ~ '\ 1 6 1, CON"" t B.< H8R'0G>

'RO" THE .~. •, SOUT H , as ' \

"LISTEN FOR OUR ADS ON KUSW (SHORT WAVE)

WHILE IN DAYTON FOR OUR BLITZ!
YOU MAY WANT TO TAKE IN THE "DAYTON HAMVENTION"

TAKING PLACE AT HARA ARENA

CIRCLE 316 ON READER SERVICE CARD



View On Video Processing

" An IBM PCjr runs the
whole operation. It talks to

t he receiving/recording system
through . . . a standard Centronics

parallel-printer port."

Dr. Ralph E. Taggart WBBOOT
602 S. Jefferson
Mason M/48854

Deadline Blues

OCcasionally, Weathersats is
' missing from the pages of 73. The
lirst lime this happened . I gal
anxious calls from people want
ing to know why the column was
canceled!

Not to worry. Every once in a
while, there's a 101 01 graphics
support for the column and it's not
ready by deadli ne. This accounts
for the lack of weareersers in
March . If the column is missing it
won 't do any good to berate the
poor editorial statt-s-berate the
COlumnist instead I

WB800T Station

This month is a run-through of
my own installation alOng with a
few comments on the evolutionary
trends in the station to appear in
upcoming columns."

Antennas

The primary WEFAX antenna is
a four-loot (1.2 meier) Melsat GA
4 dish . The dish is spun alu
minum. It has a weather-sealed
O-ring feed assembly with a solid
coax support that terminates in a
Type-N connector at the rear of
the dish. The antenna is mounted
on a swing-arm assembly that
mounts to the side of the house
outside 01 a second floor window.
(Read about the anatomy of this
mount in Ihe August 1987 Weath
ersat column.)

This antenna costs more than
other options, but it 's built like a
tank . This unit has served continu
ously outside lor almost ten years
and is completely trouble-free.
Considering all that can go wrong
with a WEFAX receiving system,
it 's comlorting to have one item to
discount when trouble-shooting
the syslem!

I also have a two-toot (0.6 me
ter) version of this antenna lor
portable work , such as providing
weather coverage for soaring con
tests. This antenna shows a pos
itive gain margin, but the pattern
is too broad for regular use, which
resu lts in interference from ad
jacent satellites at some look
angles!

Driving by the house, one may
assume I don't have a VHF anten
na system. The house, however,

is an historic Victorian piece with a
cavernous attic under all the
steeply sloping roof gabtes-all
the VHF antennas are in the attic!
The antennas are completely out
of the weather. Weather protec
tion more than compensates for
the incurred modest signal losses.

The primary VHF antenna is
the omnidirectionat "Zapper,"

described in Weather Satellite
Handbook (WSH), with a Ham
tronics GaAsFET preamp at the
antenna. The feedline is RG-58
loam which makes the tortuous
run down through the walls to the
basement station location . The
attic also contains the crossed
yagi featured in WSH, complete
with elevation and azimuth rotors.
This antenna has a Vanguard
JFET preamp and a feedline
arrange ment id entica l to th e
Zapper. The beam sits idle most of
the time , however, since most
polar orbit reception here is auto
matic, and the omnidi rectional
Zapper performs very well (see
the picture of the month).

Receivers.

The 1691-MHz receiving sys
tem starts with a Microwave Mcd
ines GaAsFET preamp mounted
on the dish feed , driving abou120
feet of Belden 8214 to get the sig
nal inside the house. A Microwave
Modules downconverter takes the
signal from there and converts it
to 137.5 MHz tor a long RG-58
cable run to the basement. John
Beanland at Spectrum Interna
tional in Concord, MA, sells both
preamp and downconverter. John
thoroughly checks cut all units
prior to shipment, because their
performance on leaving the fac
tory in Britain is not always up to
his stringent stand ards. A Metsat
GDC-4 converter receives a sec
ond satelli te, and is used for
portable work. VHF preamps are a
must lor long cable runs .

The primary receiver is a Van-

guard unit equipped with crystals
for 137.30, 137 .40 , 137.50 ,
137 .62, and 137.85 MHz. This
covers th e operational U .S .
TIROS/NOAA frequencies,
137.50 for the WEFAX IF and the
most common Soviet frequen
cies . In addition to the standard
manual switching, mOOifications
permit the receiver to switch via
TTL logic lines.

A Regenc y MX·5000 wide
range scanner is the search re
ceiver to look for Soviet activity on
non-standard frequencies. Its an
tenna system is a discone and a

preamp, both located in the attic.
This system isn 't for imaging bu1
just to spot new aClivily .

Automatic Operat ion

In the June '87 column, there
are some simple bu1 very effective
approaches to unattended satel
lite reception. The one I use oper
ationally is somewhat more com
plex but achieves great results.

Almost any computer that sup
ports such a port could be used. I
chose the PCj r because it has
nothing better to do during the
day, and generates little AF hash.

The oerenet port con figuration:
- (1) The 8-data lines are used for
receiver channel selection.
- (2)One status line (input) looks at
the 2400-Hz tone deco jar output
that is connected to the receiver
audio output.
- (3) One control line (output)
switches in the WEFAX downcon
verter.
- (4) One control line is used to
switch power to cassette deck '1
while another control line does the
same for cassette deck 112.

The computer has a real-time
clock that provides constant ac
cess to date and time. The operat
ing system is a simple BASIC pro
gram built around a customized
version of the PREDICT program
from WSH . The customizing pri
marily allows the system to keep
track of both operationa l NOAA
spacecraft. In addition, the pro
gram contai ns the complete
GOES Central WEFAX schedule,
less the chans.

The operating program is a 001-

ance of dealing with both knowns
and unknowns. The "knowns "
are the transmission times for any
given WEFAX product, plus the
AOS and l OS times (on any given
day) tor me NOAA spacecraft. The
" unknowns" are times and fre
quencies for Sov iet spacecraft
passes. In operation, I select the
specific WEFAX products 01 inter
est. For reasons to become evi
dent next month, I usually specify
the prime 1800Z quads for the full
earth disc in both IR and visible
light, but I can select anything
from the complete schedule. Bar
ring other imperatives, just prior to
the effect ive time of a WEFAX
quad, the system switches the re
ceiver to 137.50 MHz and switch
es in the WEFAX converter. The
computer then monitors the 2400
Hz tone decoder and starts the
recorder if a tone is present. II the
channel is inactive tor 3 minutes
alter the scheduled transmission
lime, the system switches back to
the VHF search mode. Otherwise,
recording continues unlilthe quad
transmission finishes.

Except lor scheduled WEFAX
transmissions, the system works
on VHF. Since it knows when to
expect the NOAA spacecraft, it ig
nores 137.50 and 137.62 MHz ex
cept when it reaches the AOS lime
for a specific NOAA spacecraft . It
then switches to the appropriate
frequency and begins to monitor
the tone detector.

Early in a pass, the spacecraft
signal is noisy, marked by pulsing
of t he detect or . The sys te m
doesn't begin taping until the oe
tector has a solid lock lor at least
15 seconds. Taping terminates
anytime within 4 minutes of the
calculated LOS time, when the
tone detector again becomes er
ratic , indicating a noisy signal.
This alone saves a tremendous
amount of tape and makes review
01 tapes quite simple.

If there's no tone detector indi
cation within three minutes of the
predicted AOS time, the system
switches to the secondary tre
quency, flipping back and forth for
two more minutes in search 01 a
subcarrier signal. It tapes wnatev
er is found, otherwise the pass ter
minates and the system returns to
the search mode. One may opt for
AM, PM, both AM and PM, or lock
out (no recording) for each of the
two operational spacecraft, giving
co mplete cont rol over what is
recorded.

The system sequentially scans
all the primary Soviet frequencies
most of the time. It looks for 2400
Hz subcarner signals. Any signals
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WEATHERFAX---..PC

Reference

Refe rences to WSH refer to the
Third Ed ition of the Weather
Satellite Handbook , available
from the columnist at $15.00 per
copy. For orders outside of the
U.S., please include an additional
$1.00 for postage.

26 Wes t Boylston St.
West Boylston , MA 01583

•

-•
-

Picture of the Month. Image 01 the Great Lakes
region by the Soviet METEOR 2- 15satet/ite. Winter
imagery from the METEOR 2 spacecraft is often
better than that from the TfROSINOAA spacecraft
for the northern U.S,

-.. Decodes AM/FM Fax Transmissions
_ Plug-In Board tor IBM PC, XT, AT & Camp,

_ Display on Hercules, CGA or EGA Monitors

- Zoom, Pan & Save Image to Disk

- Print to Epson Compatible Printers

- Compatible with Microsoft Paint

compu~.......... ForMor.
-~•• Information
,,/ Write:

rarely useful
without signifi
cant video pro
cessi ng. Thus,
the TIR O S I
NOAA space
craft , which do
such a fine job
in the summer
months (or year
r o un d in t h e
tr op i c s ) , be
co me marginal
tor easy use in
the winter .

Here, the S0
viet METEOR 2
spacecraft picks
up th e slack .
This spacecraft
series is notori
ou s for the in
ab il ily of the
sensors to make
distinctions be
tween land and
water features,
so summer im
agery is rathe r
dull , consisting
of b e a u t i f u l
clouds against a
b lac k back 
ground! The or
bits are not sun
evncnronocs .
however, so it is
possible to get
them pass ing
overhead near
midday during
t he winter, as
was the case here. To the sunny
south, the pictures look like typi
cal METEOR 2 prOducts but with
the snow cover to the north you
can get some simply fantasti c
ground detail that is a definite
change 01 pace from murky
TIROS/NOAA coverage.

Look for more samples in the
coming months11ilJ

copy is supported via Smartfax
(see WEATHERSAT for Septem
b er and October o f 1987) or
dumps to the Alden Wealherchart
recorder. The tuu-resofutrcn im
age can also dump to a much
simplified CRT display, tor pho
tographic records. Th is is also
the SUbject 01 a futu re column. I
will also highlight some 01 the
software features ot the system
next month, when I discuss some
new tricks to perform on WEFAX
imagery.

Picture 01 the Month

This rather elongated specimen
represen ts approximately 10 min
utes of a Soviet METEOR 2-15
pass over the Great Lakes in early
December, 1987. The receiving
system was the omnidirectional
Zapper antenna on 137.85 MHz:.
The PCjr auto-tape system re
corded this . The pass was as
cending and image coverage to
the south begins in the Caribbean
just south of the Tropic of Cancer.
The spacecraft passed across the
U.S. and Canada, and the cover
age ends at the southern end of
Baffin Island, north of Hudson
Bay, just short of the Arct ic Circle!
II you have any doubts abou t the
effecti veness of omni antennas
when teamed up with low-noise
GAsFETs, this should set your
mind at ease!

The scan converter can hold
slightly over 6 minutes worth ot
120 LPM imagery so the tape was
displayed in two overlapping 768
line se gments . Th e Smerttax
pri nte r p rin ted each one from
memory . The two prints, over
lapped, makes the final composite
ot 10 minutes 01 image data. The
scan converter permi tted preci
sion phasing and contrast adjust
ment, assuring the quality of the
final FAX prints without wasting a
single sheet of paper!

This print also illustrates the
general utility of Soviet METEOR
2 imagery lor winte r viewing .
Wi nter imagery Irom the U,S,
TIROSINOAA spacecraft is quite
marginal here in the north country
during the winter months. The
daylight passes are early in the
morning or late in the afternoon
and sun angles are quite low. The
visible light pic tures are ve ry
difficult to " fix" in terms of display
co ntras t, since one side 01 the
image will be bright wh ile the
other side wilt be in deep shadow.
This makes it difficult to achieve a
single contrast setting across
the entire image. IR data are all
biased toward the cold (white) end
of the dynamic range and are,

thai meet the criteria noted under
the NOAA discussion are taped,
and the system keeps looking!

Three More OS Features

The first is that one can set
priorities among the WEFAX ,
NOAA, and Soviet " rnooes." II
the NOAA priori ty is set higher
than the Soviet search mode, lor
example, the system breaks away
from an active Soviet channel to
record a NOAA pass. The system
can also operate on a " first come,
first served" basis.

Second, the system keeps a
complete log on disk, noting ac
tive frequency, tape on and off
limes, and the date . This allows
tape sequenci ng with no ambi·
guity. The final feature concerns
the second tape deck. The decks
are normally loaded with <;'120
tapes, which record 60 minutes on
a side . Once the system has
recorded over 50 minutes of total
time (the computer keeps track)
on recorder "'1, it makes all further
recordings on recorder ",2 with
suitable notes on the disk log. In
the unl ikely event mat both tapes
fill to capacity, the system contin
ues to log all active channel data
to disk along with a notation that
these were not tapedI The tape
capacity values (in minutes) can
be changed to accommodate
other cassette lengthS. I do this
rout inely when going out 01
town, since I typically use a high
capacity reel-to-reel system in
such cases .

The bottom line? II it's a trans
mitting spacecraft, I can nail it on
tape for tater viewing. I hope to
catch some 240 lPM Soviet
COSMOS imagery!

Display

The heart of the display system
is the WSH scan converter using
the 512K Color Computer 3 . This
system's capabilities grow daily.
Later columns will outline these
enhancements.

The system can store a 766-line
image (1024 pixels per line) and is
compatible wit h any weather
satellite image format , live or
taped. In addition to gathering and
displaying images on a standard
monochrome TV monitor, the sys
tem has a growing number of out
put functions that support archiv
ing of full resolut ion images. It can
output as WEFAX any image in
memory, regardless of the original
format. Further, this requires less
than 4 minutes of tape lor storage
with the added advantage of lully
automatic display to review the
arch ive tape. Full-resolution hard-
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HAMSATS

" (The skltrek support bases)
encourage hams to contact

any of the support operations
during the period of the trek

when not involved
in mission-related activities."

l isten In t

Since the skiers are at the North
Pole, and U.().11 is a polar-orbit
satell ite, they hear every pass.
The satellite has a period of nearly
100 minutes, which corresponds
to 14 orbits per day. For someone
at 30 deg rees North lat itude
(Houston. TX), about four to five
orbits per day is typical. Monitor in
the late evening hours between 7
and 11 PM and also in the morn
ing from 9 AM unt il 1 PM local
time. Any good HT can hear the
beacon, but a good mobile rig or
home stat ion wilt make listening
easier. Expect even better results
from a beam antenna and tracking
aids.

Since there is Doppler shift .
monitor a few kilohertz above
145 .825 MHz at the beginning
of a pass . Shift the receiver lower
as the satellite comes by, per
haps to 145.820 MHz as it reaches
the end of the pass. A good pass
will te st between ten and 15
minutes.

Don 't expect continuous dig
italker. The University of Surrey
has scheduled a mix of the usuat
1200 baud data (Bell 202 com
patible) and periods 01 digitalker
operation. For every minute of
voice , there are three minutes
of digital telemetry . On Wed·
nesdays (UTC) the schedule is
somewhat differen!, but the dig
itat kar is still heard less than
the telemetry.

What can listeners do with
the Skitrek positional data from
U.().l1 ? Plot it on a map of the
North Pole , In the GutfCoast area,
plotting hurricanes is a season
al activity . Maps are even printed
on grocery sacks in the worst

used to program the d igitalker
experiment to provide a synthe
sized speech announcement of
the expedit ion location . The
satellite system has a 550-word
vocabulary, inc lud ing numbers.

The downlink frequency is
145.825 MHz FM. The skiers
use a pair of ICOM IC-1.l2AT HTs
to monitor the satellite downlink.
These rad ios have been tested
for reliable operation at extremely
low temperatures . ICDM America
donated the HF communication
equipment al the support bases
and the skiers' HTs. Advanced
Electron ic Appl ications (AEA)
provided packet radio equipment
for the operal ion. Although the
Ski tre k team did not carry any
packet gear, the support bases
were provided with PK-232
paCketlRTTY/AMTORfWEFAX
units.

The nav igation part of the
Project Ncrdski Comm starts
with small Emergency locator
Transmitters (El Ts) carried by
the skiers. The SARSAT (sea-en
And Rescue SATellite) and the
Soviet cou nterpa rt COSPAS
satellites, which hear the signals
from the El Ts, relay location in
lormation to SARSAT/COSPAS
processing ground stations. This
information is then relayed to
the Unive r s it y of Surrey in
England.

At the UoSAT Control Center,
the position 01 the ski trek par
ticipants is tr ansmilled to the
On-Boa rd Compu te r (DBC) 01
U-Q-1' . The uplinked data is then

the period of the trek when not
involved in mission-related ac
tivities.

The Canadian base station is
located at Resolute Bay on Corn
wallis Island . The ham station ,
special call CI8C, has been active
since February. Operators of the
station with VE8 callsigns can use
the base callsign , or add the CI8
prefix while communicating from
the base. Since there is a rotating
crew of amateur operators, the
station is active on the 20, 40 and
80 meter amateur bands many
hours a day. Those who contact
Resolute mayQSlto POBox313,
Don Mills , Ontario M3C-2S7,
Canada. Other support stations
will be on the air from Toronto and
Ottawa . Modes of operation be
tween support bases incl ude
CW, SSB. AMTOR and HF packet
radio .

listen for EK0KP on the Soviet
side. This station is located on
Sredny Island in the severnaya
Zemlya archipelago. Other sup
port will be stationed at the
Russian North Pole Stalion on
Ice Island 28. Both Soviet and
Canadian operators will operate
from th is mid-point base . Well
known hamsat supporter and
Chief Radio Operator leonid
l abutin UA3CA in Moscow and
others in Dikson, USSR, will also
be act ive.

Four Canadians and several
Russians are on the trek . The
average age is 30, and two 01
the team members are doctors.
They set 001 in the darkness of
Arctic night during the coldest
time olthe year . Toward May they
will be in constant light . This
c an become psycholog ically
disorienting. For the last part of
the trek, they will ski into the sun
and the intense glare of us reflec
tion Irom the ice.

The Arct ic terrain won 't allow a
smooth and easy jOurney. Open
water (rafts will be taken), thin ice,
pressure ridges and low tempera
tures are just a few of the expect
ed obstacles. The temperature
will drop to - 50 degrees Celsius.
The wind-chill factor and the
probabil ity of storms will further
hamper the skiers.

The trekkers wilt carry as much
as 90 pounds of equipment in
each backpack. Planes will drop
supplies six times over the course
of the trek. The first three flights
are Russian, the last three Cana
dian . These planes will land only
in an emergency.

Amateur Radio Via Satellite

Andy MacAllister WASZIB
23 10 Romayor Court
Pearland TX 77581

About the Trek

The expedition began in earty
March and will last up to 100
days. The skiers will cross the
North Pole Irom Cape Artichesky
in the Soviet Union to Cape OntheAi r
Co lu mbi a in northern Canada Project Nordski Comm (North
across 1700 kilometers of ice Ski Communications) will provide
and snow. the commun ications and navi-

In addition to being a challeng- gat ion. Amateur radio is the main
ing adventure coupled with the communications link to the skie rs.
inherent political potential of a They have a Russian-bu ilt , 10
joint Can ad ian-Sovi et act ivity wall . sene-sl ate , crystal -con-
(remember ApollO-Soyuz?), th is trolled transceiver capable of
walk across the top of the world operation at selected frequencies
has several scrennnc purposes. on the 20, 40 and 80 meter bands.
The trekkers will make geomag- Due to the limited li fe 01 their
netic, glacial and meteorological lithium batteries, the skie rs will
observations. They wilt lest new make only direct contacts with
materials and equipment . They their support bases. The bases,
w ill cond uc t experiment s i n however, are nol WOrking under
physiology and biochemistry to the same power constraints. They
test the lim its of human en- encourage hams to contact any
durance. of the support operations during
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U-0 -11 and the Polar
Skit rek

Whil e we wait pat i enlly(?)
fo r the launch of Pha se 3C ,
ano t he r a ma t e u r satel lite ,
UoSAT-OSCAR-11 provides a
new public service . lis tempo
rary mission is to relay naviqa
nc nat information to a group of
skiers travelling across the North
Pole !rom the Soviet Union to
Canada.

73 Edltor-ln-Chie! Larry Ledlow
NA5E discussed the basics of the
joint Canadian and Soviet Trans
polar Skitrek in his January ar
ticle " l ook North !" He described
mission objectives , the use 01
amateur radio for communica
lions and the activities of several
t rek part icipants and suppo rt
personnel.

Since larry's erncte . there
have been updates on the use
of U-Q-11 and some new expedi
tion features. The amateur media
received information from the
fo llowi ng sources: the Polar
B r idge Exped ition , Inc . 01
Canada, Komsomolskaya Pravda
(Soviet Youth Newspaper), The
University 01 Surrey in Eng land
and AMSAT SCience Education
Advisor Dick Ensign N8IWJ .



from the US and West Germany
will travel to Kourou , French
Gu iana to prepare the space
craft fo r integ ration into t he
Ariane 4 booster. They need to
apply th e rmal blankets , install
antennas, and load fuel. Upon
co mpletion, a small group will
remain in Kourou to monitor the
satelli te's vital signs and await
launch day.

RS-l 0111 and Fuji-OSCAR-12

have been performing nobly late
ly . Both Mode A and Mode K
transponders have been active on
RS-ll . Signals have been good,
but due to enhanced 15 meter
conditions, a lot of hams not pur
posely uplinking to the satellite
are being heard though it. It' s
been necessary to call "CO Satel
lite" to let other hamsat chasers
know that the ten-meter downlink
is monitored.

F·O·12 had more power prob
lems in January, however, after
further study 01the power budget,
the te am in Japan has begun
pre - senting month-long , o r
greater, activity schedules for
modes JA (the analog mode) and
JD (the digital mode) . Check
the AMSAT nets for further inter
mation and follow the trekkers
via U-D-l l.fJJ

dents. Those pursuing the prog
ress of the journey will encounter
disciplines such as orbital me
chanics, geography, arctic condi
tio ns (including ice-pack motio n),
and amateur radio. The package
of materials incl udes trac king
information for the location of the
recipient with details on how to
use the predictions effectively .
They define terms and explain ex
amp les. They also inc lude ideas

for bulletin board sized maps and
information on AM SAT tracking
programs. Many other education
al spin-offs are possible, and per
haps it will interest some young,
potential hams. Educators may
request this pac kage from the
AMSAT at P.O. Box 27, Washing
ton, DC 20044.

AMSAT nets, packet radio net
works, and the Amateur Satellite
Report from AMSAT NA will fur
nish f u rt he r news . All these
sources of information, incl uding
the u-o-t t positional data and HF
operations on 20, 40 and 80 me
ters, will make this exciting event
accessible to all.

"After many delays, the
launch of Phase 3C

is scheduled for June. "

Updates

After many delays , the launch
of Phase 3C is sched uled fo r
June . AMSAT support team s

•

America) offers educators around
the world information gui des enu
tled "Exploring the High Arctic
from Your Classroom. " They
provide this package through Dick
Ensign N8IWJ.

The purpose of the guide is to
allow teachers to share the Cana
dian/Russian Transpolar Skit rek
via amateur radio with their stu-
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Polar Bridge Expedition map showing the route the skitrekkers will take.
The skiers will receive supplies from six air drops. three each from both
the USSR and Canada.

is something done in preparation
for possible d isaster, Skitrek is an
opportunity 10 plot the progress of
a challenging adventure through
a region of the world few dare to
travel.

The Educational Side

AMSAT NA (The Radio Ama
teur Satell ite Corporation of North

OSCAR MODE-J FILTERS

ORION HI-TECH
P.O. Box 8771.
Calabasas, CA.
91302

1-800-255-7020
CA 818 888-4927

Constructed of high quality
aluminum with galvinized
steel bracing supports.Over
20 sq. ft . of antennas!
Guying is required.
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ROOF TOWERS!
A size to fit your needs

CR18 6ft. $139 .00
CA30 10 ft. $239.00
CA45 15ft. $349 .00
BEARING $ 39.00
(p'ices 00 no! ioclvOe shippIng)

ro rr
CR·30

ILLUST.

70cm
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"760-10 102 fl. long
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1971 N. Oak Ln. 10m~
Provo. UT 84604 .

CIRCLE 303 ON READER SERVICE CARD

ORY- $49.95
"110-10 51 ft.long

MMf200·7 $50.00 PSf432 $90.00
(usually suffic ient) (for extra protection)
I.L. @ 145MHz O.5dB 1.l. @435MHz O. I dB
Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70 dB typ
Send 66 c(3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

• PRICES SUBJ ECT TO CHAN GE WtTHOUT PRIOR NOTICE

S1
SPECTRUM INTERNATIONAL INC. (617) 263·2145
P.O. Box 10845, Concord, MA 01742, USA ! :c..·1a;::=

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

12M TXH MMtl /'L PSt I-< 70 Cmf-; '-"'-'
. . 200·7 432 PreAm

Multiband QRV DipolelVlSloper
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Fastest Install TOdgh No lossy Traps
Coax Fe.ed Aexible Low Noise
2500 V Insul Kink-Proof Never Corrodes
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SONNYIRONS says," I hate switches,

buttons and knobs."

I

"That is why I make MAXCOM'S."
®

•

VSWR 1.5:1
OR LESS

AUTOMATIC ANTENNA MATCHER
FOR ALL S.S.B. RADIOS

"ONE ANTENNA 100 KHZ. TO 200 MHZ.

Priced From $299.00

MAXCOM has made Global Communications Simple!!!

For FREE information,
Call Sonny at (305) 527-5172

or Write:

Sonny Irons
P.O. Box 502 Ft. Lauderdale, FL 33302

~ MAXCOM Is a registered trademark and is owned by Maxcom Electronics, Inc.
CIRCLE 101 ON READER SERVICE CARD
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NEW COM-3.

RAMSEY fREQUENCY COUNTERS
Ramsey Electronicshas been manulacturingelectronic
test gear lor over 10 years and isrecognizedlorlab Qual
ity productsat breakthroughpriCeS.Our frequency coun
ters have features and capabili ties of counterscosllllg
twice asmuch.
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for uransurateo wire. Wire msuta
tion may cause the resonant fre
quency of the antenna to be lower
than the c a l c u l a t e d va lue
(Boucher, N., " Cubica l Quad
Antenna Design," ARRL Antenna
Compendium , Vol. 1, pp. 41-45).
Stranded wire is better to solid in
this applicat ion since it has less
tendency 10 break with flexing 01
the spreader arms. Number 14 or
16 wire is adequate. There are
many ways to attach the wire
to the spreader arms. The sim
plest is to pass the wire through
holes drilled in the spreaders. An
additional short piece of wire can
be wrapped ar ound t he loop
wire on either side 01 the point
where it passes through the
spreader arm 10 hold the loop in
place. Loops may also be strung
through lightweight insulators
that have been attached to the
spreaders.

Figure 4 shows two ways
the quad may be fed for horizontal
polar ization . To match th e
impedance of the driven loop to
that 01500 coax, leed the anlen
na either through a quarter-wave
translormer of 750 coa x, or
through a gamma match. These
are shown in Figures 1A and 5. A
quarter-wave transformer will re
quire a separate feedline lor each
band . ft's a good idea 10 use a
separate feedline lor d iffe rent
bands in Ihe case of the gamma
match, but if necessary, leed the
loops lor several bands in parallel
with a single length 01 coax (Fig
ure 5).

Figure 2. (b) Forming the hub. Wooden
form for measuring the required 18degree
(108-90) is also depic1ed.

Figure2, (a)Cuts to bemade in 1.5"pipe to
form spider hub.

The Loops

Loop dimensions are listed in
Figure 3. These dimensions are

p ipe in the cente r in
which to drill to allow at
lachment 01 a hub-to
mast clamp.

Next bend the cut ends
of pipe outward 10 form
the spider nseu (Figure
28). The desired angle is
108 degrees. This angte
simultaneously controls
the distance between the
tips of Ihe spreader arms
and the element spacing.
However, the angle is not
especially critical since
there is ample spreader
material for 10- and 12-
meter band antenna s
and good performance is
possible with a variety of
spacings in the 0.1 5 to
0 ,20 wavelength region.
The builder can measure
the angle with a protrac-
tor or approximate the
correct angle with a
wooden form in the
shape of a triangle 10
7.16 x 3 * x 11 inches.
Once the spider is complete, it
needs a few coats of paint to pro
tect it Irom the weather.

For spreaders, I purchased 8
ten-foot lengths of 0 .75 inch di
ameter Schedule 40 PVC pipe .
The once is right at well under $2
each . These spreaders are long
enough to support a ts-meter
band quad , but are n ' t rigid
enough lor an anlenna that size.
One-inch diameter PVC (particu
larly with some heavy monofila
ment or lightweight nylon cord for
added bracing, as shown in Fig
ure 1B) should be adequate lor a
15-meter model. The O.75-inch di
ameter material suffices lor a 10
meter band anten na , Figure 3
gives the length of the spreaders
and other d imensions lor each
band .

I attached each spreader to its
corresponding spider arm with
two stainless steel hose clamps.
They can also be attached by lag.
tening spreaders to the arms with
glass Iilament shipping tape. The
shi pping tape shou ld be over 
wrapped with black vinyl tape 10
protect it from sunlight . While I
have not tried the tape method, it
was apparently used successfully
by MitChell N0AAQ, on his "Opti
mum Gain Boomless Quad " (AR.
RL Antenna Compendium, Vol. 1,
pp. 11-1 7), and is worth ccnecer
anon. particularly lor keeping ex
penses down.

"'".,,-

•

,." .
"' "

Mounting the Spider

The mount r used for my anten
na was described by Lynda Crow
ley KP4DIP in a " Hints and Kinks"
column some years ago (05T,
December 1970). Her hub was low
cost and easy to replicate . I
haven't seen it repeated else
where, however, so it may be new
to many hams.

The hub is constructed from a
short length of steel pipe (I used a
2.5 foot section 011.5 inch diame
ter water pipe Ihatl had on hand).
Make two cuts in one end of the
pipe, each approximately twelve
inches long , across the diameter
of the pipe . The cuts should be at
right angles to one another. Simi
lar cuts are made at the other end
of the pipe, taking care 10 make
these cuts align with tne first ones
(see Figure 2A). This is quick work
with a bandsaw, but less than fun
(trust me) with a hacksaw. Leave
about 6 i nches of undisturbed

Antenna News

several ad va ntages over the
cl assic co nfiguration , such as
constant spacing between ele
ments in multiband designs and
no boom, wh ich rep resents a
potential savings in weight, wind
loading, and cost. The chief dis
advantages of the spider quad are
the increased complexity of de
signing a spider mount, compared
to mounting convential quad
sp readers, and the need for
longer spreaders in the boom
less design, I can't argue with the
need lor longer spreaders with
boomless quads, but the fashion
ing of a spider mount need not be
difficult.

..'.....

Figure t. (a) Conventional cubical Figure 1. (b) Two-band spider
quad. Illustrated method of feed- quad. The tuning stubs for each
ing isapplicable toolher designs band are two wires 12" long ,
as well. spaced 3 " apaf1.
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After several years of no-hum
openings and low leve ls of ac
tivity, conditions are fin ally im
proving on the 28 MHz band . And
while a DXer can work the world
with ten watts and a dipole when
that band is open,an antenna with
some gain can really payoff when
con ditions are ma rginal. Not
only does gain help the tran s
mitted signat, it also increases
the strength of received signals
Irom the desired direction and
knocks down potentially interfer
ing signals coming Irom other
areas . That combination of fea
tures often gives the station with
a gai n antenna quite an advan
tage over the operator using a
dipole or ground plane and high
power,

Gain antennas come in a van
ely of sizes and configurat ions.
The one described here is a spider
quad . The z-eiement spider quad
has gain comparable to a 3-ele
rnen t yagi , is constructed trorn
readily available materials, and
doesn't cost an arm and a leg.
Although l thoughl primarily ol the
Novice operator when I built my
version of this antenna, the design
is also adaptable to the 12 and 15
meter bands.

Most 01 hamdom IS familiar with
the classic quad antenna shown
in Figure lA. The spider quad ,
Figu re lB , is a less comm on
version 01 this antenna. It has

. . .. 0;:'
~

Number 25 on .,ourFHdbkl< card

AERIAL VIEW

Arliss Thompson W7XU
73145W28th Av8.
Ponland. OR 97219

Spider Quad for
Ten Meters



FIgure 3. Spider quad dimensions.

Figure 4 . Two methods of feeding to obtain horizontal polarization.

Figure 5. Details
of gamma match
for multiband ae
sign. Once adjust
ed, the variable
capacitors may
be replaced with
fixed mica cepsci
tors of the same
value. See text
for adjustment de
tails. Each band
must be adjust
ed separately with
great care.

with the gamma matches con
nected in parallel, adjustment for
minimum SWR is more involved.
With that system, the taps and
associated variable capacitors of
the gamma matches need adjust
ing for minimum SWR on each
band. Adjust the compensator ca
pacitor if necessary to improve the
match. By repeating those steps
several times it should be possible
to get a low SWR on each of the
bands ,

That's all there is to it. This
antenna is easy to build and a
good performer. Try it out as the
new sunspot cyc le breathes life
into the higher frequency HF
bands.FiI

IOU O~ lv[N n..
7spf I
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ant enna for maxim um perfor m
ance. It 's possi ble to use the
antenna " as is," but tun ing
the ref lector stub yields opti
mum perfo rmance. The ref lec
tor may be tuned either for maxi
mum gain or for best front-to
back ratio (the latter is normally
done).

Aim the back of the antenna at
a nearby (but no c loser than a
few hundred feet) signal source
and adjust t he shorting bar
for mini mum signal. If using the
gamma match feed system, it's
necessary to apply a low level
of po wer to the an te nna and
adjust the match for minimum
SWR. If if is a multiband quad

TUN ING
STue

FEED
POINT

the bottom of the quad is one
half wavelength or higher above
ground. When mou nted close r
than this to the ground, radia
tion is reduced at the low angles
common ly needed for lo ng
distance comm unication a t
28 MHz.

Tuning the Spider

The f inal step is to tune the

"

",0+ TUN ING
STue

FEED
POINT

LENGTH OF ven
DRIVEN MINIM UM LENGTH 1/4" TRANSFORMER

BAND ELEMENT REFLECTOR OF SPREADER ARM (IF USED)

10" 33' 4" 36' 3 ~ 7 '3" 5'SI/2~

12 " 4 0'4" 41 '4- S'O" 6'6-

"" 4 7 '6- 4 S' S- 9'6~ 7 ' S"

A third , more complex , solution
is to moun t a re motely-con
troUed coax switch at the antenna
and use that to switch between
bands. Whatever the method of
feedi ng, it' s best to avoid long
runs (over 50 feet) of RG-58 at
these frequencies due to its rela
tively high losses. Use RG-8 or
-213 if at all possible.

The quad performs best when

BEAT THE PILE UP WITH
THE HElL BM-to BOOMSET

The new HElL Boomset
is designed for amateur
radio use using their fa
mous KEY ELEMENT
c a rtri d ge. producing
clean articulat e a ud io
when you need it most.

The new HM-S Desk Microphone also provides that suberb HElL
articulation in a new style case. Both products are now available
with mating plugs for almost an y transceiver. Specify when you
order.

,

he XP·706·1!J
MUltiban~d~::
Ante

On, commilmenl to use only lh~ finest material. insure. lhal yom inveslment will la.l
for years, Our syslem uses a Double reclangu lar boom . CAST alumin um elemenl
mounting brackel•. all .Iainle.. hardwa'e and a high powe, balun.

In the final
analysis quali y is
less expensive~..-j

The unique d••i~n of lhe XP·706·US antenna .plem give. you MONO BAND PER
FORMANCE in a Mullibant/ beam. The "n t~nna USES NO TRAPS of loot/ing coil. thai
rob powe, and limil bandwidlh. Somme, Antennas use the FULL surface area of lhe
elementson ALL bands.

Monoband performan<'e On a Mollioond beam is you,. when you move up 10 Sommer,
the la' l beam you 'll have 10 buy, We belleve Sommer is your besl antenna value when
compared to the construclion and perloTmance of other mull; and monoba nd antenna
syslems

CIRCLE 2 70 ON READER SERVICE CARD

BM ·lO K $79 .95 H M -5 K $79 .95 + ($5. 00 S&H )

HElL SOUND, LTD
#2 H e il Drive
Marissa, IL 62257
6 18-295-3000

See these an d other exciting products at Booth 105
DAYTON '88

CIRCLE 109 ON RUOER SE RVICE CAR O
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CIRCLE 112 ON READERSERVICE CARD

CIRCLE 320 Of'! RUDER SERI/ICEURD

MAO Electronics Company
PO BOX 687 1,- ALEX ANDRIA VA 22306

CHUCK 703-360 -5145 MARY
MICROPROCESSOR, DIGITAL, & UNEAR IC'S

FAST AND COURTEOUS SERVICE

MAIL ORDER SPECIALS
FRANKUN ACE 1000/1 200 KEYBOARDS ne
ACECALC OR DATAPERFECT SOF1'1fARE t l O

80 COLUMN CARDS $40
7.37 NHt TURBO KIT FOR IBM PC'S t 50

HARDWARE RESET KIT FOR IBM PC/Xl tlO
27256-20 S5 68764 t 6 80287 SIOO

SSI -201 & SSI -202 DTMF CHIPS S7

NOMINIMUM ORDER, UMITED QUANTITY

Sola r Power for your Stat ion

CIRCLE89 ONREADER SERI/ICE C.\RD

Tho J2S9,9S Ilulk''''''cd QIl; \! Sol.. I'<>w<T Suwly lo:cpo y"',
rT:p<III<' on Ill< ai, 'roord Ill< dock "' powcrs you, loo-.... n HF

...Iion 60 hrs • mordL C....rol cin;uil <pc<ds clwee. proIOCU gel
""n• .t. ..akd botl<rin. Folly OS5<IIIblcd. QR\!. c>.pordibk . ponobl<,

AddJIOS .t.H , Wo S6<: •.u ?' AnlennaslVesl
1971 N. Oak Ln.• Provo. UT 84604 (801) 374· 1(18 4

I • OMAR ELECTRONICS· I
FOR ALL Y O U R AMATEUR NEEDS

I SPECIAL PRICES on all I
I MFJ PRODUCTS * A.R.R.l. PUBLICATIONS I

and other Ham Radio equipment!

I I3C 404-466-3241 1-'"'-1 I
I OMAR ELECTRONICS - OmilrPupoWA8FON I
L RT-:..!..HIGHWAY~SO~OGANI/ I LLE. GA 30249-.J

CIRCLE 292 ON RUDER SERVICEC.\RO

Austin 2MI
I lf4 M/70CM
tr i-band an ten na
wh ich requires but
a single coaxial
line is sweeping
the country
$69.95 + $4.50 PH
PA 6% tax

CIRCLE30S ON READERSERI/ICEC"RD

Ed Noll (W3FQJ)
PO Box 75

Chalfont. PA 18914
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Code Tapes
Genesis
Th e Stickler
Back Breaker
Courageous

Classics
-The Magic of Ham Radio . by Je rold Swank W8HXR. begins with a bl'"ief history of amaleu r radio
and Jerry ' s involvemc:nl in il. Pan 2 dc'Iai ls many of ham radio's heroic momcnh. HamdolTl ' s cjose lies ",jlh
!he ~'OflIjnc:1K of Anlarctica are lhe O>lIbjecl of Pa n J . In Pa n 4 the strange and humorous ~idcs of ham life gel
lhe ir due . And whaloflhe fulu re? Pan 5 peers into lhe crystal ball. Only 504 ,95 .

..The Contest Cookbook. by Bill 7..acha ry N60P. Oneo f Ilam radio' s winnin~esl comesie rs leIs yoo
in un the lips and tech niques o f the Big Guns . You ' ll learn which duping method In use , find ' 1U1 what
equipmenl you 'll need , and di,..;over!he secret o f bui lding I pi leup. IncllJde,. separate chapters on DX and
~icromesb.$5.95 ...hile !hey ......'

.99 Test Equipment Projects: You COIn build vinually all the tesl equ ipmenl you 'lI ever need ",ilh
tt ns book. Il's chock -full of prop..'b for mde.....Cilhhralon.. counlers, sigl\lll genc:raltm;. po",er ....pplies. and
mo re!

-The Propagation Wizard 's Handbook. Joh n NelstJn. fo rme rly Senim Propagal ion Anal)"'1fnr
RCA, sham his noval and re liable propagalion prediction lechniques . Easy reading and informali~e .

-The Practical HandbgQJwQYIlliII.806'' ~~A.i.JPeaters. by Bill Pal>lemak
W"61TF. Wilh Mike Morn, ..............hU Il!via~l~""'"so use. design. and build a
ham radio repealer . A ba rga in at 59.95.

-Master Handbook of Ham Radio Circuits .by meEditors of 73 Mil/{azin t!'. A r ich couecnontlf
more Ihan 100 pract ical. unique . tested circuits created by hams for hams. A mere S8.95!

-Software for AmateuY1¥~J~r~~~'Wtip.....re lrove of practical , useful
computer programs and appIicaVUa'fia1U I".....~ftl('\J r radio emhusiast . " ...eallh
of ,nformalion for 515.95 .

-VHF Antenna Handbook. edited by Ale",- Barvick s W B4RVH , a 73 Pubhcanon. If you 've been
bitten by lhe ham bug . you' ll wanl lo whip togethe r these antennas for mnSi of the VHF llands . Fun Sluff for
only $5.951

F"B;;;'k; - - -
I The Magic of Ham Radio

Th e Contest Cookbook
I 99 Test Equipme nt Projects
I The Propagation Wizard 's Ha nd book

The Pract ical Handbook of Amateur Radio FM Repeaters
I Master Handbook of Ham Radio Circuits

Software for Amaleur Radio
I VHF Antenna Han dbook

I

I

I

I

I
I Giant OX Map of the World

I Please print!
I

I
I Add ress

I City

I

I
Card N

I
Mall your order to 73 Magazine, WGE Center, Peterborough NH 034 58 , Attn ' Uncle Wayne.L ~

"Gcnc sts "

"Co u rugcous"

20 + wpm -Congratulations! Okay, the
challenge of code is w hat's gotten you
this far , so don 't q uit now. Go for the
Extra class license. We send the code
faster than 20 per. It 's li ke wearing lead
weights on your feet w hen you ru n;
you'Il wo nder w hy the examiner is
send ing so slowly !

13 + wpm - Cod e gro ups again , at a
brisk 13 + wpm so you 'll be reall y at
ease when you sit down in front of a
steely-eyed vol u nteer exa miner who
starts sending you plain language at only
13 per. You 'll need this extra margin to
overcome the sheer panic universal in
most test situations. You 've come this
far, so don 't get code shy now!

We 've had so many phone calls from
people wanting our famous 73 code
tapes that we 've decided to bring them
back!

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

Code Tapes

Ye s, places you've never even
heard of! Nearly 400 OX countries
gleaned from the Award s Lists of
d ozens of IARU members-m ore
count ries than a ny other map avail
ab le anywhere! ARRL's OXCC map
d oesn 't even come close!

73 Maga zine offe rs readers ou r gi
ant OX Map of the World for the
absurdly low price of o nly $5.00.

Order now....

5 wpm-This is the beginning tape, tak
ing you through the 26 lett ers. 10 num
bers and necessary punctuation, com
plete with practice every step of the
way . The ease of learning gives confi
dence even to the faint of heart.

6 + wpm-This is the practice tape for
those who survived the 5wpm tape, and
it's also the tape for the Novice and
Technician licenses. It is comprised of
one solid hour of code. Characters are
sent at 13 wp m and spaced at 5 wp m .
Code groups are entirely random char
acters sent in groups of five - definitely
not memorizable !

"Th e St ickler"

The World
Is You" $5 00
For Only •

Permossoon Granted 10~
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"There's No Better 10
Meter or CB Antenna Made"

Jo Gunn Enterprises
Route 1. Box 383

Ethelsville, AL 35461
120S1658·2229

Hours; Mon - Fri, 108m · 6 pm (CST)

Call or Send $2 .00 fo r Complete
Catalog and Pri c ing of Antennas.
($2.00 Refu ndable on 1 st Order. )

DEALER INQUIRES. PLEASE CALL

NEW 4 ELEMENT
10 METER BEAM
NOW AVAILABLE

_ ..;c.._

G• •". .75 01
"'0",.1,<.",,"Foe ,,,,

'Z r"" ••
,_"' "'''''9

2000 CW 400Q Pfp
... ...'" '0 fo olw-.. I O L...
....,..- A__

_1I-.fi ..........
.... U" '-'
_. COO . ... C....

",H_·..,

.l'OA" _ ~'STOL

CALL OR WRITE
FOR FREE CATALOG
'R~I q ....llty prk"'l1

CIlK:l£ 66 ON IlEADER SEIIV!CECARD

INTRODUCING W20RZ
VHFI\JHF MODULES NOWAVAIlJI8LE
A~ STAGE SeQUENCER
INTRODUCTQAY PRICE$34 PREPAID
DEALER lNOUlfUES INVITED
1COM.Af.A. LARSEN,VANGORDEN,
VlllAOPLEX. "lYE-VIKING. FAlCON 0)1,1... .
LEADING EDGE. AAAl. PUllllCAnews.
KAGLO. HAMTRONICS. PROWRIT£R.
ELEPHANTOlSKS,OEIlCO. TRIONYX

__ JrooM~/i-tt , . _ ............ 1

PH. (716)664-6345

Y
.COLOR AU kltYooardl co.... In aLACK .•

OPTIONAL: SPKdy DARK BROWN . Conlacb
••: WAtEA PAQOFtOUST PROOF • Completely

self conlan,eel - NO RFt • Simple 3--. COlhiect>otl .
) OuIpul -... ~). • Wi~ oPerati"'il ,~ .. to Ie voc ·

Wide letn9"'IIU'. range -22' 10 • 16O"F • Supplied WIln
,nllruCtlOftl. Ie_he. lempllte & ha.",".,.e.

DTMF/steel keys!
sealed gold contactsl

P·7V 12 KEY VERT. $53"
p.7H 12 KEY HORIZ. $53'
P-SY 1& KEY VERT. $57·

VISA

915 North Main Street
Jamestown. New York 14701

VHF
COMMUNICATIONS

CJRCU: 29. ON READER SEAVtCE CARD

VISA-MC
AMEX-DISC.

Toroid Core• .
Iron Powder
& Ferrite.
Ferrite Bead•.
Ferri te Rod• .

CIRCLE 90 ON REAOU SERVICE CARO

Field Uay Wjpnu
'The Emergency Pack(oowns
QK\' 160- 10 All Band kink-proof
...,.,m..- saJcd IJlIenlI.. Quick l.Iundl
kit. 7f1 RG-h f«dline. IUI_
~. lI1IlwId f;OIUllerpOilc. 200'
'Uipoof ~ne , C.Oilliplek and QRV.
One penoII iIlstIlis ill IS .....1eS

1971 N. au. ...... 1)(lJ E.
i'ro>'o. UT s-wJ4-213l1

Free cata log and wind ing char! on request.

ASSOCIATED RADIO
8012 CONSER BOX 432 7
OVERLANO PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

WE'LL BUY YOUR EXTRA RIG
STATIONS-ESTATES ETC.

Call 913/381-5900
FAX 913/648-3020

SEND $2 FOR CATALOG AND WHOLESALE LIST

PALOMAR
ENGINEERS

BOil 455. Escond ido. CA 92025
Phone: (61 9) 747-3343
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NumbM27 on your FHdNek c.rd

PROPAGATION
by Jim Gray WI XU

Jim Gray W1XU
210 Chateau Circle
Payson AZ8554'

PROPAGATION FORECASTS

Readers have shown increasing interest in radio propagation fore
casting, so 73 has asked me to ex~nd on my method of radio propaga
tion prediction.

I prepare the forecasts approximately two months in advance in order
to meet deadlines. The government provides a summary 01 past data lor
the previous week or so and also gives an estimate of expected solar
behavior for the coming month. Although they give past data in great
detail with much information about the sun and earth, luture estimates
are very general. Indeed, they have to be. Ionospheric propagation
forecasting is empirical, not exact. Future trends are estimated based
on thousands of past observations plus some new material developed
independently and used in concert with previous data. I, and my crystal
ball, reserve the right to be wrong on occasion.

Sunspots

People have been observing solar cycles for at least 200 years. Solar
cycles occur approximately every 11 .2 years (they vary either way as
much as a year) and are based on sun-spot observation.

Sunspots are areas on the solar disk that appear darker than sur
rounding areas. They are thousands of degrees cooler lhan sun's
100,0000 surface temperature. Scientists believe Ihe spots result from
large magnetic held concentrations or vortexes having a particular
polarity. They emit high concentralions of radiation and particles.

Spots disappearduring tile low part of a typical j t-year sunspot cycle ,
and are most numerous during the high part 01 the cycle . New spots at
tile beginning of the cycle appear high on the solar disk and gradually
work their way down toward the solar equator as the cycle progresses.
Each cycle's spots appear on the alternating halves 01 the sun as seen
from earth. Therefore, the period for the cycle with spots the same solar
longitudinal " polarity" occurs once every 22 years .

Solar flux and the maximum usable frequencies (MUFS) are low
during the cycle low. Solar flux and MUF increase with the sunspot
number.

Cycles within Cyc les

Solar flux also varies seasonally. Further, there is a near-monthly
variation due to the sun's 27-day rotation period . This means that a
given area of the sun-with its peculiar characteristics-appears every
27 days.

The sun radiates all manner of electromagnetic waves and particles,
including x-reys. infrared, and ultraviolet radiation . Ultraviolet radialion
from the sun is the principle cause of ionization in the earth's upper
atmosphere-ionization that produces the disassociation of molecules
and atoms into " free" electrons and ions . The earth's ionosphere, a

APRil
SUN .... rue . m ,"u ... '"1 2

G G-F

3 4 5 6 7 8 9
F F-G G G G G-F F

10 11 12 13 14 15 16
F-G G G-F F F-P F G

17 18 19 20 21 22 23
G F-P P P P P P-F

24 25 26 ~7 28 29 30
F F-G G G G G-F F

region of the upper atmosphere, serves as a prism that bends radio
waves .

From this , you can see that the ionosphere varies from daylight to
dark and Irom season to season .. .and year to year. There is nothing
really constant about the sun's output, and it is this inconstancy that
produces our variable ionosphere.

OX Forecast

Expect April to yield excellent OX opportunities on bands 10 through
20 meters, with seasonally good MUFs, somewhat longer days than in
March .. .and bands open later in the day, especially with Daylight
savings Time coming toward the end of the month. The outlook lor the
first half of the month is Good to Fair on a daily basis, while the outlook
fOf the last half in general is lor more erratic conditions. The last week 01
the month looks better than the third week . Consuh the daily outlook for
the symbols F, G,and P, and trends from one to the other. The magnetic
field will be unsettled to active on the days marked Poor, and quiet on
the days marked G or F.

As always, consult WWV at 18 minutes castthe hour for tne present
day's condi tions and the previous day's conditions, plus the expected
condi tions for the following day. Planetary A index below about 10 will
yield lair condi tions (F) , an A index below about 5 will yield good
conditions (G), and an A index above 10 will yield poor conditions (P).
Overall, the solar flux shOuld be rising constantly and shOw daily values
of at least 100, and sometimes up to 110 or even higher. This means
excellent OX, as long as the magnetic field remains quiet.

The days centered around the 20th of the month may be exciting
geophysically. Trends upward and downward from WWV reports will tell
what to expect. Make use of them.

Propagation forecast for January approximated 85% accuracy for the
month. Some forecasts were clearly wrong, while many others were
approximately correct . The remainder were entirely correct .

Analyzing Propagation Forecasts

Forecasts are only as good as they prove to be in the event . Here 's
analysis of November 1987 to see how close the forecasts came to the
actual conditions on each day of the month.

Symbols are as follows:
P =' Poor
F =' Fair
G = Good
P-F = Poor to Fair
F-P = Fair 10 Poor
F-G = Fair 10 Good
G-F = Good to Fair

The actuat conditions are reflected by the condition of the magnetic
field . I use the Planetary A index as reported weekly by the ;oint NOAA
USAF Space Environment Services Center in their Preliminary Report
and Forecast of $olar Geophysical Data .

A ". 0-5 Magnetic field quiet, conditions Good
A = 5-10 Magnetic field quiet to unsettled , conditions Good to Fair

A = 10- 20 Magnetic field disturbed, conditions Fair to Poor

A = 20-30 Magnetic field at storm level, conditions Poor

A = Grealer than 30 Large magnetic field storm, conditions Poor

Now for a look at the actual conditions. I circled the days when the
predictions were clearly wrong and squared the days when the predic
tions were close , but not exact. The unmarked days shOw that predic·
lions and actual conditions were the same.

Results:
5 out of 3D-wrong: 16.66%
5 out of 30-close: 16.66%
20 out of 3O-right : 66.66%

If the days coun ted as "close" and "right" are combined (and for
practical operating this would be a fair assumption), then the forecast
was useful 25 days out of 30, or 83.33% of the time for the month of
November. III
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Number 28 on your Feedbaek eard

LETTERS

You don't have to tell me how
great ham radio operators are.
I a m aware tha t t hey have
to demonstrate a high degree
of intelligence to qualify for their
li censes. In addi tion , over the
years ham operators have- again
and again-given prool of a real
concern for the safety and well
being of the public. t will never
forget the invaluable services that
they performed for the safety offi
cers and mecitizens 01 the Com
mon wealth during the blizzard
of '78.

Michael S. Dukakis
Governor of Massachusetts

I agree with your results on your
test 01MAXCOM. Ialso agree with
your overview on their advertis
ing-if they would just present it
as it is, and keep the price appro
priate, they would have a nice
product, similar to B & W.

This product has been tested by
many others, all leading to the
same results that you have dis
covered-and thai is, its effective-

From t he Ham Sack

ness is anywhere from 2 to 4 dB
down from a dipole cut to length
and that's only when the MAX
COM is hooked up to the extreme
128-foot dipole. When the MAX·
COM is hooked up to a " cut
jc length" dipole to act as the
balun, radiat ion is even further at
tenuated.

Gordon West WB6NOA

I recently received your Feb
ruary 1988 iss ue and was ex
tremely pleased to see TWO arti
c les con cern ing 1750-meter
operation.

Both articles referenced my
month ly Western Update , a
newsletter for lowfers (1750
meter experimenters), but some
how it was not made clear that
th is is a non-profit altair, and I
require 60 cents per issue (about
$7 per year), toge ther with the
SASEs, in order to break even on
my production cos ts (photo
copies, halftones , etc.). Unfortu
nately, I am already receiving

SASEs (sans donation) from
many of your readers . When
Western Update started several
years ago, we handled the cost
issue on adonation basis. We now
have about 110 subscribers, and I
just can't afford to carry it from my
pocket .

The purpose of Western Up
date is to provide fast turnaround
information (I can uterauy write
the newsletter on my computer
one day and mail it the next) con
cerning band conditions, which
l owfers are on what frequency,
resource in fo rma tion , sche 
matics, antenna designs, etc . At
present, Western Update is the
only publication of its kind in
the USA.

Thank you lor setting the record
straight.

Jim Ericson
Lowfer beacon " EK"

184.02 kHz

You blew it! Arliss Thompson
W7XU wrote the best article I've
ever seen on Antenna SWR in the
Aerial View Section of the Feb
ruary 1988 issue of 73 , and you
duplicated part 01 it (page 90) and
left out part of it (between page 90
and 91).

Would you l ike to hire me

to proof read [sicl your magazine?
In the age of high technology ,
tife is confussing Isic] enough
without stupid mistakes being
made. And in atimewhenthe U.S.
economy is loosing [sicl ground
to foreign competition because of
lack of attention to detail, you are
exhibiting a prime example
of sloppy American workmanship.

R.l. Miller N81WO
Professional Engineer

Apologies to our readers for this
mistake. Weare but mere humans
in an electro-mechanical publish
ing world. The full text of the arti
cle is available for an SASE.

Now, Mr. Miller, what's your ex
cuse?

.. .deNASE

I have received several letters
asking if any "typos" were in the
code listing for my program listing
in the January 1988 73 . There are
none, but the equations in this
program are difficult to type in
the first time around. The program
contains many LOOPS, and when
it CRASHES, it is a bear to
de-bug.

Jim Cooper KD5EA
Spring TX77386

RADIO DATA BASE INTERNATIONAL
1988 Passport to Worldband Radio

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEATURING PORTABLE RADIO S/MULA n ON TUNING
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See Us At Dayton

"Q uality through Technology"

The famous RDlhas anew name
and a new look. Still a "must
have" book for every SWLt
Provides complete "visual" data
on all SW broadcast stations
from 2 to 21 MHz. At a glance,
you will see station names,loca
tions, frequencies, operating
times, language and transmitter
power. New country cross-ref
erence too. Also candid and
authoratative equipment re 
views. A truly indispensable

book for every listener.

Only $t4.95

CALL619
0106 LA CRESIA HElGIHS ROAD h CAJON, CA 92021 _ ..

CIRCLE 214 ON RUDt:R SERYICE CARD

Universal Radio
1280 Aida Dr. Dept. 73
Reynoldsburg, OH 43068
Toll Free: 800 431-3939
III Ohio: 614 866-4267

Other Titles Available...
.1988 World Radio TV Handbook $15.88
• Shortwave Receivers Past & Present.. $ 5.95
• Guide to Utility Stations 1988 6th Edition $24.95
• I'-M Atlas & Station Directory $ 5.88
• Shortwave Listening With the Experts $19.95
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Ham Doings Across the Country

LAWTON OK
APRIL 16

FI. Sill Amateur Radio Club An
nual Event , Our 41st year. Starts
at8 AM to 6 PM on April 16 at the
Comanche County Fairgrounds.
Again, it's an old fashioned one
day Swapfest . Pre reg istrat ion
needed only for tables . For more
informa tion con t act AA5 D S
Edwin, 4624 NE Bell Ave., Lawton
OK 73507.

ment. It opens at 8 AM to 4 PM.
For more information on tables
rese rvations co ntact James P.
Nash N2DTG, 114 Dunning Ave.,
Auburn NY 1302'; 315-253-C512.

Tailgate electronics, computer
and amateur radio flea market is
spo nsore d b y the MI T UHF
Repeater Association and the MIT
Elec tronics Research Society.
Starting at 9 AM to 4 PM. Talk-in
on 146.52, 449.n 5/444 .n 5 (PL
2A) W1 XM/R. Mail advanced
reservations before April 5th 10
W2XM, c/o Mike Strange. 229
Commonwealth Ave., Boston MA

02"6.

CAMBRIDGE MA
APRIL 17

FLEMINGTON NJ
APRIL 16

Cherryville Repeater Assccra
tiOn is sponsoring its annual Ham
fest on Saturday, Aprit 16th at the
Hunterdon Central High School
Field House. Doors open at 8 AM.
Talk-in on 146.52. 147.9751.375.
147.6151.015,222.52/224.12. and
449 .85/444 .85 MHz. For table
reservations and advance ticket
sales. write or call Marty Grozinski
NS2K, 6 Kirkbridge Rd., Fleming
ton NJD8822; 201-788-4OBD.

SOUTHINGTON CT
APRtL 17

COLUMBIA TN
APRIL 17

The Maury Amateur Radio Club
will sponsor its 2nd annual indoor
Hamfest from 8 AM to 4 PM at
Maury County Park in the Baker
Building. Talk-in on 147.72/.1 2.
To reserve tables or gel more in
formation contact George Russell
WB4JCR. P.O. Box 832, Cotum
bia TN38402; 6 ' 5-388-05n .

AUBURN NY
APRIL 16

ANGLETON TX
APRIL 16

Brazostest '88 will be held on
Saturday, April 16th at the Brazo
ria County Fairgrounds, from 8
AM to 5 PM. Featu res will include
a sweetest. technical seminars.
Amaleur RadiO examinations and
exhibits. Talk-in on 147.9801380,
For more information send a
SASE to Mark NaC8 N5KAE, 111
Carnation St., Lake Jackson TX
77566

The Sou thington Amateur
Radio Association is pleased to
announce their 5th annua l Flea

The Auburn Amateur Radio As· Market on Sunday. April 17th at
soctancn will hold its annual Ham- the Southington NatiOnal Guard
fest on Saturday April 16th, althe Armory. Talk-in on 146.28188 and
Aurel ius Volunteer Fire Depart- 145.600 Simplex. For more infor-
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AUCKLAND NEW ZEALAN D
APRIL 15-25

Special Amateur RadiO StatiOn
for the Centenary Celebratio n of
Local Government in Birkenhead
will operate from the Public
Library of the Birkenhead City
Council, for which the special call
sign of ZM1BCC has been issued.
It will be operated by local hams
on the high frequency bands as
well as VHF and UHF. Times of
operations will be from 9 AM (local
time) to 5 PM with later times on
Thursday and Friday 21 and 22 of
April. A full-colour OSL card has
been designed, showing our prox
imity to Auckland City. It wil l be of
particular interest to us in Birken
head to contact other hams who
live in districts of Birkenhead ,
Bjrkdale, or Beach Haven in omer
parts of the world . For more mtor
marion con tact Ray ToutZL 1BXe ,
Branch 29 NZART, 4 Mayall Ave..
Birkenhead Auckland 10, New
Zealand.

RALEIGH NC
APRIL 10

Raleigh, the Ci ty of Oaks, and
the Raleigh Amateur Radio Soci
ety is sponsoring the 16th Annual
A.A .R.S. Hamles! , NC State
ARRL Convention and Computer
Fair in the Graham BUilding at the
NC State Faigrounds on April
10th. There will be many pro
grams meetings and contests ,
Dealer setup is on Saturday the
9th . Talk-in on 04f64 and 28f88.
Fo r p re- regis tra tion , fly er o r
dealer information con tact Rollin
Ransom NF4P. Rt. 5 Box 267.
Zebulon NC 27597; 919-269·
4406.

5153, leave a message on the
answering machine.

MADISON WI
APRIL 10

The Madison Area Repeater
Assoc iation , Inc . (M .A.R .A) is
pleased to announce its 16th
annual Madison sweetest which
will be held on Sunday April 10th ,
at the Dane County Exposition
center Forum BUilding . Doors will
open at 8 AM. Talk-in willbeonthe
MARA repeat , WB9AER/R ,
146.16/.76. For admission tickets,
table reservations, or information
on commercial exhibit space write
to M.A.R.A., P.O. Box 3403,
Madiso n WI 53 704; 608·274-

BRAINTREE MA
APRIL 10

The South Shore Amateur
Radio Club of Braintree MA will
again hold its annual indoor flea
market at the Viking Club on Sun
day April 10th. Hours are 11 AM to
4 PM. For more information on
table reservations contact Hal
Jones WB1ABM, 48 Saning Rd .,
N. Weymouth MA 02191 ; 617
335-5n7.

SPOKANEWA
APRIL 9

The Inland Empire Hamfest
committee wil l hold its 11th An
nual Inland Empire Hamfest on
Saturday, April 9 , at the Red
Cross Bingo Hall. It starts at 8 AM
unti l 5 PM. There will be Amateur
License Exams at 1:30 PM, Up
grades and Technician-Extra .
Deanne for exam applicatiOns is
March 12. For more informatiOn
contact Ham/est 88 cia WlEOU,
318 E, courasra Ave., Spokane
WA 99207.

UPPER SADDLE RfVER NJ
AP RIL 9

On April 9th the Chestnut Ridge
Radio Club will sponsor a Ham
Rad io Flea Market . It will be held
at the Educational Building ,
Saddle River Reformed Church.
For more information on tables
and limes contact Jack Meagher
W2EHD, 27Fourth sc. Closter NJ
07624; 201-768-8360.

8t h . Gates open at 8:30 AM.
Tal k-in on 146.22/82 MHz. For
reservations contact R.ARC. cia
WBDYEE, 2253 Nordic Ct, N. W.,
Rochester MN 55901 ; 507-288
7688.

ROCHESTER MN
APRIL 9

Rochester Amateur Radio Club
Nill hold its 11th Annual Ro
: hester Area Hamfest on Satur
jay April 9. Set up is on Friday the

Special Events listings will be
provided by 73 magazine free of
charge on 8 space-available
basis. Announcements must be
received by us by the first of the
month, two months prior 10 the
month in which the event takes
place (by March I , for example.
for a Mayor later event). Please
mail to Editoria l Offices , 73
Magazine, WGE Center, Peter
borough NH 03458. ATTN: Spe
cial Events

HARROGATE ENGLAND

The Darley Amateur Radio Club
of North Yorksh ire will operate
special event station GB75USA
throughOut the spring as part of a
raint Brilish and American cele
bration 01 the ASGB's 75th An
niversary. The main HF activity
will center on 15, 20 , and so-meter
SSB bands. a Sls via GOFWG or
to Darley Amateur Radio Club ,
MHS. Darley, Harrogate, N. York
shire HG3 2RF Eng/and.

BENTON KY
APRIL 4- 5

The Marshall County Amateur
Rad io Association will operate
KA4WWS , April 4-5 at 1800Z
Sunday t11l2400Z Monday to com
memorate the 145th Annual Tater
Day Celebration . Suggested fre
quencies are around the middle of
the General Phone, CW bands
and 10 Meier Novice band . For
aSL send SASE to Clyde Dexter
KA4WWS, Route #1 Box 486,
Benton KY 42025.

CLARKSVILLE TN
APRIL 9

Clarksville Ama teur Transmit
ting Society is having its annual
swapfest on April 9th at 8 AM to 4
PM in the Nat ional Guard Armory.
Reservations lor tables call 615
362-3859 . FCC Exams will be
administered . call WD4DBJ at
615-232-6141. Talk-in on 145805
- or 147.39 +, For more informa
tion call or write to C.AT.S cia
W040BJ, Rt 1 Box 162A, Indian
Mound TN 37079.



SANDWICH IL
MAY 1

The Kishwaukee Amateur
Radio Club is sponsoring their
33rd annual hamfest the first
Sunday in May at the Sandwich
Fairgrounds in Sandwich IL.
Hours are 8 AM to 1 PM. Over
night camping is permitted, but
there are no hook-ups. Reserved
tables are $5 in advance. Tickets
are $2 in advance and $3 at the
door. Talk-in is 1373. For more
information , contact Howard
Newquist, Kishwaukee Amateur
Radio Club, P.O. Box 264 ,
Sycamore,lL 60178.

CONWAY ARKANSAS
APRIL 30

The Faulkner County ARC will
operate W5AUU on Saturday ,
April 30 from 1500Z to 2100Z in
celebration of Toad Suck Daze.
The suggested frequency is
14.250. Send OSL with large
SASE to Kelly Boswell KA5MGL ,
599 4th Avenue, Conway AR
72032-5805.

LONG ISLAND NY
MAY 1

The Suffotk County Radio Club
Indoor-Outdoor Electronic Flea
Market will be held on Sunday,
May 1 from 8 AM to 2 PM at
Republic Lodge No. 1987, Long
Island NY. There will be a refresh
ment stand on the premises and
plenty of free parking . General
admission is $3 (spouse and
children under 12 tree). Indoor
sellers' tables are $10 each and
outdoor space is $7 . Each in
cludes one tree admission. Talk-in
on 144 .6 1/ 145 .2 1 and 146 .52
simplex. For addi tional infor
mation, contact 8i1f Sullivan
N2ETG at (516) 689-9871 in the
evenmgs.

WHEATON IL
MAY 7

Boy SCouts of the DuPage Area
Council will operate the Wheaton
Community Radio Amateurs Club
station W9CCU from the DuPage
County fairgrounds et 0400 to
0900 on May 7 with WCAA youth
as control operators. This Special
Event station, an active part of
Scoutarama 88, with the theme
· Scouting America's High: is in
tended to encourage Radio as a
hobby of local youth. Suggested
frequencies: 28.390 , 14.290. and
146.490 FM. For certificate, send
an SASE to: WCRA, P.O. Box
OSL, Wheaton IL 60189. Attn:
Scoutarama.

HAYS KS
APRIL 24

The 3rd annual Hays Hamfesl
will be held on Sunday April 24,
just south of 13th and Canterbury.
For more information contact
AndyOldham NOFBS, 1178thS!.,
Wakeeney KS 67672.

Dayton'S annual Hamvention
WIll be held on April 24 thru tne
26th. The Flea Market will open at
12 until 6 PM on the 24th and 6 AM
10 5 PM on the 25th, and from 6
AM to 4 PM on the 26th . You must
have a General Admission ticket
to enter the flea market area. The
ticket is valid for Friday, Saturday
and Sunday. All flea market
spaces are sold in advance .
Watch for our ad and order your
tickets as soon as possible after
January 1. Ticket requests post
marketed prior to January 1 will be
returned. Either talk-in on 146 .341
94 all weekend or 146 .31191 Sat
urday and Sunday , or 222.341
223.94 Friday noon thru Sunday.
A special Hamvention certificate
will be sent lor contacts made with
WBBI during the Hamvention .
Send your OSL card and SASE to
Box 4 4 , Dayton OH 45401.
(ATTN: DARA Van). For exhibits
information write to the same
address with the ATTN: Exhibits
Chairman.

GREENVILLE SC
APRIL 30-MAY 1

The Blue Ridge Amateur Radio
Society proudly sponsors the 49th
Annual Greenville Hamtest and
Electronic Flea Market at the
American Legion Fairgrounds on
April 30 thru the 1st of May. Ama
teur Radio License Exams (walk
in). Indoor/outdoor Electronic and
Computer Flea Market starting on
Saturday atBAM to 5PM: Sunday
8 AM to 3 PM . For advanced
tickets or additional information,
please send a SASE to BRARS,
P.O. Box 6751, Greenville SC
29606.

DAYTONOH
APRIL 24-26

FITCHBURG MA
APRIL 24

The Montachusen ARA will hold
a Flea Market at the George Wal
lace Civic Center. Doors open at
10 AM until 3 PM . Talk-in on
144.85/145.45 and 146.52. For
table reservations contact James
Beauegard KB7AY, 7 Mountion
Ave., Fitchburg MA OJ42O.

PHILADELPHIA PA
APRIL 23-24

LAS CRUCES NM
APRIL 23-24

The Mesilla Valley Radio Club
is sponsoring the 24th annual
Amateur Radio Extravaganza and
Bean Feed on April 23 thru the 24.
There will be VEC exams, tech
nical information, and many more.
Talk-in on 146 .04/146 .64 and
146.161146.76. For more informa
tion write or call Karl wess WFSA,
712 Stagecoach Dr., Las Cruces
NM 88001 ; day 505-646-5132,
night 505-522- J 172.

GALENA IL
APRIL 23

The Great River A RC 01
Dubuque , Iowa , will operate
N9FVN from 15:00Z until 21 :OOZ,
Apri l 23rd, at the site of the annual
Boy Scouts of America U.S. Grant
Pilgrimage in Galena, Illinois. Fre
quencies will be in the lOwer 20
kHz 01 the general bands. Station
N9FVN will also operate CW in the
lower 25 kHz of the 80 and 40
meter bands and voice in th e
lower 25 kHz of 10 meter bands.
SCouts will also be able to send
messages to parents and rela
tives. FOf OSL card send SASE to
N9FVN, R,R. 1, Shullsburg WI
53586

the general class bands with spe
cial OSls. For 3 IRCs, a certificate
for working 5 of the 6 stations is
available Irom the Cornish Radio
Amateur Club, P.O. Box 100,
Truro , Cornwall England . For
more information contact R.J.
Donerty K1VV, 153 County St.,
Lakeville MA 02347.

VISALIACA
APRIL 22-24

CORNWALL ENGLAND
APRIL 23

The Olympia Radio Amateur
Club will celebrate the Anniversity
of the United States Submarine
Service by operating trom the
USS Becuna, a World War II Sub
marine and the USS Olympia ,
lIagsh ip 01 Adm iral Dewey in
1898. Transmissions can be
heard beginning April 23, 1300Z
until 2000Z. On April 24 frequen
cies for CW are 3.590 : 3.725;
7.050; 7.125; 14.050; 21 .090;
21.150 and phone frequenc ies

The Cornish Radio Amateur 3.890; 7.240: 14.250: 21.360;
Club, Cornwall England, and five 28:325: 28.600 (all frequencies
add itional stations worldwide, within 10 kHz). Two meter opera-
representing early Marconi ste- non : 144 .225 s ideband and
tion locations, will celebrate the 144.270 FM. The ORAC call is
birthday of Guglielmo Marconi on WA3BAT. For additional inquiries
April 23, Irom OOOOZ to 2400Z. about the ship's history or the
Participating special event sta- club's operation and aSL inter-
tions wilt be GB4IMD, VOllMD, meucn please write to Olympia
VE1IMD, EI2IMD, IY4FGM, and Radio Amateur Club, P.O. Box
K1WfIMD . Operations will be in 928, Philadelphia PA 19105.
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The 1988 International OX Con
vent ion will be held at the
Grosvenor Holiday Inn. This spe
cial event is sponsored by The
Southern California OX Club on
April 22 tnru the 24. For more in
format ion contact Don Bostrom
N61C, 4447 Alol Ave., Sherman
Oaks Ca 91423.

SULLIVAN IL
APRI L 17

The Moultrie Amateur Radio
Klub (MARK) Hemrest will be held
at the Moultrie County 4-H Fair
grounds, from 8 AM to 3 PM .
Talk-in on .055(.655 and 52. Tests
will be given lor Amateur licenses
by preregistration only. Tickets in
advance. For more information
write MARK, P.O. Box 79, Sullivan
IL 61951; or call Vernon E. Jack
K9SWYat217-728-7596.

WILLIAMSPORT MD
APRIL 18- 24

Special event amateur radio
station WA9EOP will be on the air
April 18-24 to cerebrate Maryland
Odd Fellow Week . Members of
the Odd Fellow Ham Club, Radio
Amateurs Worldwide and Short
wave Listeners are invi ted to
listen lor this special station which
may be on any of the lollowing
suggested frequenc ies-MHz
phone 3.870, 7 .240, 14.265,
21.375. 28.375. CW (Morse Code)
operation is anticipated at 7.120
MHz and FM at 147.09 MHz may
be util ized. A special commemo
rative cemtcete will be ollered for
an amateur contact (OSO) plus a
OSL card and a SASE. Accurate
shortwave reception reports will
be accepted in lieu of a two way
contact for short wave listeners.
Send details of the aso and
SASE to Page Pyne WA3EOP,
109 S. Artizan SI., Williamsport
MD 21795, for this special award.

meuon con tact Chet KA lILH, 138
J.1l Summit SI., Plantsville CT
06479



The only repeaters and controllers
with REAL SPEECH!

•

2 meters 220 440

CMCU 295 ON READER S£RYtCE CARD

SEE us IN OAnON AT BOOTHS 106- 107' 108

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

TElEX: ' 4932256 KENOECOM
FAX: 16173737304

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland . MA 01834 (617) 372-3442

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater si tes
around the world . Only Mark 4 gives you
Message Mester rv real speech • voice
readout of rece ived signal strength,
deviation. and frequency erro r • 4·
channel receiver voting • clock time
announcements and fun ction cont ro l . 7
heli cal filter receiver. extensive phone
patch functi ons. Unlike others. Mark 4
even includes power supply and a
handsome cabinet.

Call o r wrtte for spec ificat ions on the
repeater, cont roller, and receiver winners.

AMATEUR CENTER

PAKRATT - Model PK-232

PAKRATT- Model PK-64

SELL·TRADE
New & Reconditioned

HAM EQUIPMENT

"""N' (605) 886-7314
fAX (605) 886-3444

for cornrnouore C-04 Users

S "
PK-64 with HF Modem

'II It" ASCII.Packl!l ,Baudot,CW.Amtor

Now only $139 .95

Call u r Wr ;l.. U~ Tooa , Fur a Quu l.. !
Yuu·1I Finu u~ IU Ix- CUUrl<'OU ~, Kno" ledllcahk

and IIUl1"~ l

" ... MERIC... ·S MOST REllABLE "'M...nUR RADIO OE ...LER"
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_ . UI1I""lI
_ ' ,I , .•. 1m)

a~.

\lI ....lIl_lI

ffi~
182 N, Maple
P,O. Bo~ 73

Watertown, SO 57201

YO UR HAM D OLLAR GOES

FURTII~H. AT . . .

CALL OR WRITE FOR SPICIAL QUOTE

Wile" It comes (0
FAST DELIVERY HON EST DEALI NG and

PROMPT,DEPEN DABLE~ cac «.... c
We don t Just adve-use It _ WE GIVE IT'

teem
JerolCl/Delhl
«aotromcs
KDK/Encomm
KlM
I ar sen
r1'J
Mirage
Mose ley

Bel den
Bercner
Bird
Butternu t
Centerron
CfS
Cusncrar t
Datwa
Hust rer

CALL US
NOW!

WE SERVICE WHAT WE SELL
Ny'
Palomar
RadiO ceuooor
RoM
Telex/Hyqalrl
Ten - Tee
I r to-kenwcoo
unaoura/Revcc
vaesu

Spectansts
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In 1937 , Stan Burghardt (W0 ITl , because 01 his intense interes t In "il

amateur radio. began seiling and serwcmq amateur rad io equipment
in conjunction With his radio parts business , We stand proud of trns
long-lasting tradition of Honest Dea ling. Quality Products and
Dependable '·S·E-R-V-' -C-E"!

Above all. we fully intend to carry on ttus proud tradition with even
more new product lines plus the same " fair " t reatment you've come
to rely on. Our reconditioned equipment ISof the nnest quality With 30.
60 and even 90-day parts and labor werrannes on selected pieces
And always remember:

Write todoy for our latest Bulletin /Used Equipment list.

CIRCLE 92 ON REAO£R SERVICE CAIID



Number 30 on your F~backc.rd

HAM PROFILES

Leonid UA3CRNE3 on packet. This photo was taken at the home of
Tom Atkins VE3CDM of Toronto, Ontario, where Leonid spent much of
his time during his two-week visit to Canada before Christmas. Tom is
the Canadian Coordinator for the Polar Bridge skitrek.

Bryan Hastings KAt HY
73 Magazine staff

73 Magazine had the great tor
tune to obtain an interview with
one of the Soviet Union's premier
hams: Leonid Labutin UA3CR .
" Lyonya" is the Chief of Commu
nications in the Soviet Union for
the joint Canadian/Soviet polar
sk itre k . Th e expedition left a
northern USSR island in Febru
ary. and expects to arrive at Elles
mere Island in Canada 's North
we st Territories three months
later. See " Look North!" in tile
January 1988 issue of 73 Mag
azine for more inlormation on
this trek.

The Soviet Union has a very ac
tive amateur population, and the
Cal/book list s over 18,000 Soviet
hams. Despi te this. not very much
is known about the state 0 1 ama
teur rad io in this vas t count ry,
which under glasnost' is just be
ginning in earnest to open up to
the West . Leonid provides us with
a lOok into his personal experi
ence and sheds light on the state
of amateur radio in this powerful
and mysterious nation .

73 : Let's begin by find ing out a
lillie about yourseu .

L .L.: OK, well , I've lived all my life
in Moscow. I studied at the Radio
techn ical faculty at Mayakovskyi
Insti tute, and finished up there as
a radio construcron engineer.

I have a wife and a 21-year-old
son. He's in his last year of Elect ri
cal Engineering at the Moscow
Electra.Technical Institute. He
wants to do his thesis on packet
radio.

73 : When did you first become
interested in ham radio?

L.L.: I made my first rig in 1939,
when I was 11 years old. It was a
cryst al detector. I used a very long
antenna with it and received a few
stations on the medium- and long.
wavebands .

73: Was it hard to get permission
to put up an antenna in Moscow?

LL: No, not then, but it's more
difficult now. Before, the adm inis
tration didn 't pay too much allen
tion to outsi de views. but now
there are several organizations

Leonid Labutin UA3CR

aga inst aerials, because they leel
they are eyesores.

73: Did you have an Elmer? Who
first got you involved in amateur
radio?

L .L. : Yes, at first it was my lather.
He was not a ham, but an SWLer. 1
really became interested in short
wave alter reading a remarkable
article in our journal Radio by one
of our first ham-polar researchers,
Ernest Krenkilo RAEM Ian early
Sovie t cal/sign- Ed. ] He spent
months at a time at a North Pole
research station as the radioman.

He wasalso president ct tne Ra
d io Sport s federat ion in the
USSR. I had the good lortune to
get to know him-his dacha was
close to mine and we etten went
out together.

73: Have you been on a DXped i
tion belore?

L.L .: Yes, I went to Franz Josel
Land in 1962 with SSB radios. It
was a brand new country on SSB.
That was my first trip to the Arctic .

73: Are there any hams there
now?

L.L.: Yes, one I think .

73 : Is your wile a ham?

L.L.: No, but she minds me being
one.

73: What other hobbies do you
have?

L.L .: I love to listen to classical
music . I also like to read con tem
porary historical novels and cross
country ski.

73: You were involved in building
the first Soviet ham satell ites, is
that right?

LL: That' s right. I worked on RS
1 and RS-2, which went into orbit
in 1978.

73: There are now 11 ham satel
lites from the USSR?

L.L.: Yes. Satell ites R8-3 through
RS-8 were made very much in the
mold 01the first two.

73 : What aspect(s) 01 amateur
radio interest you the most?

L.L. : It differs at different times.
I've always been interested in new
developments. At first SSB, then
satellite communications, and
now packet radio.

73: Is there packet radio now in
the Soviet Union?

L.L.: So far, no. We are working
hard to get the adm inistration to
allow hams to experiment with
packet radio .

73: Are there a lot 01 hams in the
Soviet Union?

L.L.: There's a lair number
probably around 50,000. About
half 01 them have their own sta
tions.

73: What's the equivalent organi
zation in the USSR lor the FCC?

L.L.: There's an organization un
der the auspices of the MiniSlry of
Communications that administers
the exams to hams. The Govern
ment Inspector of Electro-commu
mcaucns grant ucenses to hams
to transmit .

73: In the US, we have a govern
ment ruling-PRB-1-permitting
hams to put up antennas in cities,
even those cities with local sanc
tions against antenna and tower
erection. How is it in the Soviet
Union?

L.L.: There is a similar document
in Moscow. Only, to put up an aeri
al , we must first apply to the ap
propriate ministry and show our
amateur license and give the de
tails 01 the erect ion. Then, they
send us permission.

73: How long do you have to wait
for this permission?

L.L. : It varies ... sometimes a
long time, sometimes net . Some
cities don 't have the document
system, and in these places it's
harder.

73: Are there many ham nets in
the Soviet Un ion?

L.L.: Yes. OX nets are very p0pu

lar, especially in the Ukraine.

73: Yes, I' ve spoken with many
Russian DXers. Most only want to
say. " Hello. ur 5 x 9 OM, vy god
73."

L.L.: Yes , for them it's just sport.
There's a lot 01radio sport in the
USSR and not enough tekniki .
This is a bad situation.

73: Are most of the people in the
Soviet Union who want to become
ha ms fr om t ech n ical b ac k
grounds?

L.L.: They're trcm all diffe rent
backg rounds. Many are from
technical backgrounds. It seems
that more hams there than here
come Irom radio technology back
ground-perhaps 20-30% .
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73 : Are there a lot of female hams
in the Soviet Union?

l.L.: Not so many- even less
than here. Most hams' girl friends
tolerate their hobby until they get
married, and then completely re
ject it.

There are exceptions, however.
'run UA3HR's XYL, Alia RA3AZ,
just got her ticket. She's very keen
on amateur radio and helped us
quite a bit to prepare lor this DX
pedition.

73: Is Radio the best known jour.
nat lor amateur radio in the Soviet
Union?

L.L. : Yes.

73 : Is there a journal devoted en
tirely to amateur radio?

L.L.: Unfortunalely, no.

73: Is it hard to lind amateur radio
jou rna ls fr om t he w est i n
Moscow? For example, can you
buy 73 Magazine in Moscow?

L.l.: It's impossible to bUy it

there. It 's possi ble, however, to
subscribe to some Western jour
nals.

73 : Is OS Tavailable?

l.L.: We get it only by reproduc
l ion. As welt, it arrives late, and we
don'l get to spend much time with
it. We get this at the library. A lot of
hams also get a magazine by their
" personal route." IBlack market
Ed}

73: Do you have any weU·known
people from diverse backgrounds
who are hams? We have from the
US, lor example, Barry Goldwater
K7UGA a well-known statesman,
and Marlin Branda F08GJ, a well
known movie actor, to name a
few .

l.l.: No, there are no such people
in the USSR. {There was, howev
er, Yuri Gagarin UA n o, the first
man in space-Ed.}

73 : Do Soviet hams have micro
computers?

l.lo: Microcomputers are beccm-

ing widespread here, especially
after the publicat ion in Radio of
the detailed construction plans for
the Radio 86 RK. It's a co mputer
lor amateur radio purposes that
uses a Russian version of the mte!
8080 microprocessor. Many hams
have bum this computer.

73 : There is a Russian version of
an Apple model called the Agat. Is
this popular among hams?

lolo: A few hams have ii , bUI it's
nol very popular, mainly because
it's so expensive. Another rela
tively popular computer is the
Mikrosha, issued 10 induslry. The
E/eldronika VK-Q010 is a micro
computer issued 10 scncce. but
it 's lairly popular among hams,
too.

We have several computers at
home. For example, the Sinclair
ZX spectrum, lor which I have a lot
01 amateur radio programs for
satellite communications and HF
propagation. My son and I built
several computers, including the
Radio 86 RK. We also have the
E/ektronika 0010, and I recently
boughlthe Sharp DC-1276. It's a

special pocket computer to calcu
late orbits using Karl Meinzer's
DJ4ZC program.

73 : Can you relate any specrncar
Iy Russian ham jargon words?

l .l.: There's one I can think of.
We often address each other as
roe Ishort for tcvansbcn, mean
ing "comrade"- Ed.}

73 : Well, we've arrived at the end
of the interview. One last ques
tion: Do you lifld a big difference
between hams here and in the S0
viet Union?

l .l.: Yes, and this isa poinl I want
to emphasize . Ma ny amateurs
here have a great interest in the
latest developments in the hobby.
I encourage Soviet hams to begin
to focus more on the technical
side of amateur radio. We have
a lot of " sccnmen. veucn as
OX contesters , but we rea ll y
need to get more experimen ters,
more people interested in keep
ing up with tne retest develop
men ts.fJI

HAMHELP

Number38 onYIXl' Fftdb.ck u rd

Your Bulletin Board

We are happy to provide Ham Help listings free, on a
space available basis. To make our job easier and to
ensure your listing is correct, please type or print your
request clearly on a full (8!11' x 11) sheet of paper. Double
space and use upper and lower case letters where appro
priate. Also. write numbers carefulfy-a " for example,
can be read as an I or an i or a 7. Thanks.

I am looking tor a manual or any
information on a " CW Sendin'
Machine" model No. 2048 elec
tronic memory keyer. I will pay for
the copy cost .

Rocky Wilson KB5CXN
2516 Quil Ridge

Denton TX 76201

TEN METER UFO NET being
planned. Net would meet weekly
in Novice sub-band to exchange
information about unidenli fied
flying objects and related phe-

nomena. Your input is needed.
Please communicate name, call
sign, license class, suggested day
and time to:

David l. Dobbs K8NQN
6612 Pleasant Street
Cincinnati OH 45227

I am looking for the schematic
and alignment data lor the Haiti
crefters Models $-38 and $-76 re
ceivers. Atso any info 0fI convert
ing lhe Healh SB 650 frequency
display from Nixie tubes to lED

displays. I will pay for copy and
mailing costs.

John A. Poplawski, Sr. WB2GFR
9 East 15th Stree-t

Bayonne- NJ 07002

WANTED: Schematic diagram
tor Regency model HR.J12 2 me
ter radio. Wilt pay copying costs .

Rick Thompson NOHKE
21757thPlace

Fridley MN 55432

I am desperately look ing lor
schematics and services informa
han for the Macintosh Plus , espe
cially the power SUpplyfsweep
board.

Tom Cronick N5FOI
2010 W. 8th Street
Ode-ssa TX 79763

I need a schematiC/services in-

fa for a Gemtronics Model GT-25
VHF Marine-Band transceiver.
Thanks.

Bob Raker WB8ZFF
2459 Ambassador Orlve

Cincinnati OH 45231

Need schematic or photocopy
01 manuals for the following:
Gonset 3--30 convener, Ham
crafter S53A and 585 receiver.
Will gladly pay copying and mail
ingcosts .

Cleve- Svetlik K8NZY
2545 Brainard Road

Cleveland OH 44124-4503

WANTED: Service manual afld
schematic !or YAESU FT-2F, 2
meter transceiver. Will pay lor du
plication and mailing

Frank Ivey
35 Mahon!a Cr.

Sierra Vista A.Z 85635
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April 29, 30, May 1, 1988

Early Reservation Information
• Giant 3 day Ilea market. Exhibits
• Ucense exams. Free bus service
• CW prollciency test • Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early. please.

flea Market nckets
A maximum of .3 spaces per person (non-transferable) .
Tickets (valid all .3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

SpedaI Awards
Nominations are requested for "Radio Amateur of the
Year' , 'Special Achievement" and 'Technical
Achievement" awards. Contact; tfamventIon Awards
Chairman. Box 964. Dayton. 011 45401.

Ucense Exams
Novice thru Extra exams scheduled Saturday and
Sunday by appoinbnent only. Send FCC form 610
(Aug. 1985 o r later) " with requested elements
indicated at top of form. copy of present license and
check for $4.35 (payable to ARRL/VEC) to: Exam
Registration. 88~O Windbluff Point. Dayton. OM
45458

tlamventJon Video
VtiS video presentation about the ttAMVENTION is
available for loan. Contact Dick Miller. 285~ La
cresta. Beavercreek. OM 45~24

1988 Deadlines
Award Nominations: March 15
Lodging, April 2
Ucense t;xams: March 26
Advance Registration and banquet:

USA - April 4 Canada - March 31
Flea Market Space:

Orders will not be processed before January 1

blfonnatlon
Generallnfonnation: [513) 433-7720

or. Box 2205. Dayton. 011 45401
l'lea Marketlnforrnalion: (513) 898-8871
Lodging tnfonnation: (513) 223-2612

(No Beserveikms By Phone)

Lodglng
Reservations received after Mousing Bureau room
blocks are filled will be returned along with a list (
hotel/motels located In the surrounding areas of
Dayton. The reservation will then become the
responsibility of the individual.

t1AMV~NTION is sponsored by the Dayton Amateur Radio Association Inc.

$,--

$'--

$'-
$,--

Lodging Reservation Fonn
Dayton tfamvention - April 29. 30. May L 1988
Reservation Deadline - April 2. 1988

Rooms: ( ) Single (1 Double (1 bed. 2 persons)
I 1Double Double [2 beds. 2 persons)

Mail to Lodglng.Dayton Hamvention, 1880 Kettering
Tower. Dayton. ON 4542~1880

Advance Registration Fonn
Dayton t1amvenUon 1988
Reservation Deadline - USA-April 4 . Canada-March .3

Name _

Address _

City Slate __ Zip _

~

Admission @$8.00'
(valid all 3 days)

Grand Banquet @$16.00"
Women's Luncheon

(Saturday) @$6.75
[Sunday) @$6.75

l'lea Market $23/t space
(Max. 3 spaces) $50/2 adjacent
Admission tlcket must $150/3 adjacent $'-===
be ordered with flea market Uckel.s Total $_

• $10.00 at door .. $18.00 at door. If available

Make checks payable and mall S.A.S.e. to-
Dayton Namvention. Box 2205. Dayton. ON 45401



PARAGON
• Full Featured Syntl'lesized

HF Transceiver
• General eoyerage Receiver
• 100w Output
• SS8. CW, FSK, Optional FM
• 62 Programmable Memories
• Made tn USA

• High VSWR and
Overdrive Protection

• 5 Year Warranty , 6 Months on AF
Transistors

• All Units have GaAs FET Aecelve
Pr.amps

YHFfUHF
AMPS

IC·761

=.
~... -- =~,..", _. _ r: -..". .;;_"';,---"'.=-:: .... ,.-

DlleOMI

• t c c-cr-rne-troe High Performance
HF Transceiver

• Built·ln Power Supply
• Built·ln Aulomatic Anlenna Tuner
• SSB.CW, FM , AM . ATTY
• 160-1Om General Coverage gecewer

AUNCO

ALD·2
• Dual Band Mob il e

140·149.995 MHz/440-450 MHz
· 21 Programmable Memories
• 25 Watts Output on Both Bands
• Loaded with Extra Features

Hy·Gain & Cushcraft
Spring Antenna Specials , AMERITRON, AMP SUPPLY,

Vert icals ~ UT, B&W, CSl,CAllBOOK,
Monobanders, ; . USTLER, ICO M, KDK,

rrtoancers. AGElKLM, NYE, PALOMAR,
VHF OSCAR Yag;, ~ ElEXlH YGA IN , TEN -TEC,

" YAESU
Call For SaVings Today!

• Two Allordable
Radios in One

• 2ml440 M Hz Handheld
• 5W on Both Bands
• Ten Memories
• Multi-Scan Systems
• Battery Saver

FT·727R

Fl·T87
• HFNHFfUHF BaseStalion
• Plug·in Modules lor

8m. 2m•.uo MHz
• Loaded with Features

AEA, ARRL, AllNCO, ALUAf
ANTENNA SPECIALISTS, M
CUSHCRAFT, DAIWA, DIAM
KANTRONICS , KENPRO, LA
RF CONCEPTS, ROHN, SAN
TOKYO HY·PQWER, VI BROF

TEIIMS;
PriCe, De Hot IlICludl Ship ping.
PriCe and."iIIbility hbjed to

C""'" Witlllul HItitI
M" Or...., S~ ipplfl T. Sa"" 0"

COO" WIicoIIII

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

P.O. Box 4405
220 N. Fulton Ave.

Evansville, IN 47710

Store Hours
MON·FRI: gAM· 6PM

SAT: gAM · 3PM
CENTRAL TIME

.",..-

SENO" SELF ACORESSED STAMP ED
ENVELOPE (SASE) FOR NEW AND USED

EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN·TEC

FO R SEAVIC E INFORM ATION CA LL
l' I21422'()252

MONDAY · FRIDAY
9:00 AM · 12:00 NOON

For Orders and Price Checks Call 800· 523-7731 Indiana and Information
Call 1·812·422·0231

Number 31 on your Feedback ctlrd

INDEX: April 1988
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c.cu 72 0fiI ••nn SEJft'ICE CARD

GLEN MARTIN ENGINEERING INC •••~
Rle 380. 322 "'~"
floonv,lle Mo 65233 -.T'\ ..J

a1f>.882 .27,].. .. .. . '/

SUPER ICOM BP-1S, 13.2
volts, 900 rna, double the
capacily 01 the ltum BP-1,
Swoutput
SUPERICOM BP-8S, 96
w its, 1200 rna. 50%more
capatlly manthe cern
BP~

80th are base d1arge only,
BP·7S or BP-8S 565 00'
Exacl replactment fNB-2 Had padi: Iof YAfSU
Fl-404RJ207Ri208R WIth case l24 00'--Ie d Pl-n 125 . ' _ 1f'.J 121.• '
lea sJPl-ntt,Pa-25SZ7.• ' .""15110oo1 m."
' Alld S3~ng &~, Cl rewenlS alllI7~ Ii):

Complete hne01 NICAO packs tor lccm Kenwood,
TempO, samec.Azden,Cordless Telephl)nes,Alka·
line,Nicad, Mercury and lithium Cells. All battery
packs mclude a1year auaramee. Commercial Radio
Packs also avai lable.
'Write or call today lor a oomplete catalog. 0

Dealer lOQuiries inv~oo ,

'-PfilABIHGIJ[ 1nC'.
149Palmer Road · Southbury, CT 06488

(BOO) 634-8132 •
In CT 1203) 264-3985 . . ..

S211.011 11Pd
mUill ppcl.
S27Ulll lIPd
SlUO ppd.

SAVE
TIME
and

MONEY
with
THE

HAZER~
'

~,

", .
Bring things down for

safety and convenience,
~ cWnPl rou. ..... ag'" * Itt> ~_

An.........fl4.- _ onHAZER. _ .",,',," .,.Mm
,__.. '" .-tiClI upnghl__.Sol.y_~IMm
_"1M *~.. ' ...-.o or 1OwftI9._. can'"
Complifll _II oncl_ . ..en.. 100ft. 01 coble, rw_._
i..",C1.,..1 For Aohn 20 .... 25 G T-.
Hal. 2 - HeW)' dul)''''''' 12 oq II. 1_
HIler 3 - S tl ncl etO ....... . loq II. 10m
HIl•• - HI...y 1IIh'. 01.. l' Ill· II. load
BooIIT~"'"l - '''9 T8-251Ot Iny O.1_

IU!NPRO AI>I.....I Rotono
KR-400 l11Q. ft , Azimuth Rota. $211.95 ppd,
KR· 6OQ 19 IQ. ft. Azimuth Rotor $299.95 ppd.
KR-2000 27 .q, It , Azimuth Ro.or $519 .95 ppd.
KR-SIOO AZ·EL S.tllllit.. Rotor $399.95 I'lld.
S..,d lor Ir.. det.... 01 "umlnum _.1'1 lpecilleatly
"'91n-.cllor " " *Itt, the Hall..,
S....I_1on -. C.. -.,. _ c....,. 10 v....
.......c..._ or ct.cl or rraMIf ......

CtIICU 15 J ON READER SERVICE CAIftl

C IE Clev.'.nd In.cltuc.
of Electronic.

-..... ___SOucII< c..ra

~~OF~;,a {..
ti ~ ~f~
'" 0
~,,> "it 7/.,,~
" ~• 1934 '

C IE is the wor ld's largest independent
study electronics school. We offer ten
courses covering basic elec tronics to
advanced digital and rmcroprccesscr
technology. An Associate in Applied
Science on Electronics Engineering
Technologv is also offered .

Study at home - no classes. Pr0-
grams accredited and eligible (or VA
benefits.. -------. . . . . --. . . . . . . .
C IE C\co""I~nJ lMlIlUl~ 01 Ek<troruQ

1716 f..... I7fh 51 • C\ry~bnJ. at"" 441 14

YES! l ow ," 10 ~l 'UrtN. s.-nJ ~ my C IE IChuul
ca.ak'lt IIw:ludmg JtI~,I • • t>...., d~ A>oo.>< ,.,~ ~

p"'ItI'.m.

Pro", Name
AM",.. ApI.

Cny St... Zip

,'" ""e.G. ..J</r h"". Nu.
Gieck bo~ for G.I. IIulk"n on EJu.:.u<>....1 Bond,,,

o V",,,ra.. o Act,...., Du'Y MAIL TODAYl

AAR88

' ..... "".. '0O."
0- "." .. • @' ' '' • •" . ...

AFTRONICS, INC,
P.O. BOX 785

LONGWOOD, FLA 32752-0785

• SUPERSCAF •
IA Swltrhed-Capacltor Audio Filterl

Su....rSCAf· It. ...u"",til j'chl!'d<apacitor fil l...
for .. llmina,jng Int..rf ...,.. end nolO<" on CW, SSB,
RnY. A...nOR. PACKET.nd atM' nano'" l..".d
m Eu mdy ot,""",, filt... oliru , ..,,_.. M1jocrnl
d uu "rid to rnheDcr wee. oilft'"l rKq>tioIl and
g....tly incr intrlli&ibWly .rId I~..."ng comfon.

S......'SCAF inco.ponlu ••wlt<h..d ·CfIp..ciIO.
blind"".. filt... , .. n .-.:onomK..I ImplC'm..nl..tion or
digil.. 1fiU ... ' .-.:h nolo&Y. Ilxtr....... WrpnnlI, .tabihly
acc:ur..y " rid complete frttdom from ringing c",",..I..,·

,... lhi. deoigo I pproach , Bandwidth is odjll.table f'om •
minimum 0130 Hz 10.. maximum of 3700 Hz, IlltJwi ng
ol'hm um I"'..band lailo ring und..r widely v. rying condi
tion. , Ski' l . Iul'" i. 15{l dR I""r o<ll v" (Ibout lwiC>' • •
•1""1' e. e good cry.t.l fill... I,a nd .10l'band I tt..nualion i.
at I..n l 51d B. SUI"',SCAP i. conn<'Ct,"", v.. Ih.. reCO'i"" r".
spe....r or h.-.dpho..... r)Ulput I nd provid... 1.5 W"n. 10
dri v,, "3 2 to g Ohm opel k.." SuperSCAI' oper,,'n tro m
IOS tol lO VAC.

S......rSCAF Is e ..e ibblC' OS "n ..osy '0 ......mb Ieil.
No -",,",mento, c::olibrotion. .. t.... eq..ipmenl -
qui' ,"",. fbc, kit c&JI .... compkled by..- buikk in .-

<- '_ ......nu'lS Super5CAf ileveilobie fo< SIZ9 951'111.
17.Ofh hipping "nd handbn& Ordrt In>nI Aftrorua , Inc.,
PO Boa 715. Longwood . n 32752-0715. P1orido ..... '
dornl.1hou1d incluo:1e ....,....Irs ,ax

(-',,,hl'" ,In'} '(fJ.n..h....~
eo 1lo>< 1C16·~P'" loI021116

"30 yean exper\elM::e"

I
AnletV\CI Systems Inc.
14465 SW HazelhiM DR.
Togard, 0097224 U.SA
50><04-5350

K2RAG Balun Matched Dipole$- - ....... -RoOGO"'O'lIO 2lIl S1'lIll!>
RAG-0ll0 III 133 $MIll!>
R"rG.QoIO 00 67 S09 11!>
RAG-02O <'0 :n 543 II!>
RoOGO'5 '5 2'2 54311!>
RAG-D 'O '0 .6 54391\

N&w! K2AAG All Band
Linear Rnonating Sloper

-~
e llO . ""'U -,,- ' _ _ ID_
e .., e_ ..._

e eo. o . _ .... 3-3O_-- " ...Cl e eo...__

' .._01__........__1
lor SrI.ll!> ... FIIU.__...-." ......

'Ooe,- _ _ ' ~.--.... .........
Plo_ >end """"" 01 _ 010I< _sa 00 lor
lX'Sl"9'O- """'Irn<l v... Me -'1<,,,,,,,00

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on our top quality summer mesh cap $7;:
with white seamless front and matching bill
They come in royal blue, red & brown with matching
color thread
WINTER CORDUROY also available 8"
in red & navy blue with white thread $ ..

Please send: first & last name (max, 141lrs)
call (max, 611rs), City & state (max, 14 1trs)

BE SURE TO INCLUDE COLOR
Send Check or Money Order, Plus $3,00 Shipping
and Handling Per Order. Add 2SC for each add'i cap ordered .
ALLOW 3 TO5 WEEKS FOA OELNERY. MORESIDENTS ADO 5.... SAlES TAX

WE WELCOME INOUIRIES FROM CLUBS

N&w! Improved!
K2RAG Baluo $29.95-1',IlG-' ''''I~' ' """.~..... ~
I'IIG-I ....I3lD2OO_.~ .. _ ......

e llo_ o<I 0 5 ID !iO _ ....-..._.-• r AA .........

K2RAG Antenna Products
PERFORMANCE +©
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Number 32 on your Feedback ean:I

JBM, 706 1Hagvenhurst 1207B. Van Nuys
CA 91406 , BNB695

CALL SIGN BADGES: Custom license
pial' holders. Personal , dIstinctive. Club
dIscounts. SASE. WB3GND, Box 750.
Clinton M D 201 35 . 30 1-2 48·7 302 .
BNB699

WANTED : Military radios and relaled
equipment Orca WW11. CoIlectioo'l5 or sin
gle items. KA1GON, 611-396-9354 or
writa, SOl Mystic Valley Pkwy., Medford
Mol02155. BNB700

CHASSfS AND CA BINET KITS SASE;
K31WK, 51 20 Ha rmony Grove Road.
DoIIt'tr Pol 17315. BNB698

INDIVIDUAL PHOTOfACT FOLDERS ' l
to '1400, $3. ' 1401 up, $S. Sams Books.
$6. Postpaid, Allen Loeb. 414 Chestnut
Lane. Easl Meadow NY 11 554. BNB696

BUSINESS OPPORTUNITY: Prolilable
comm unications business, CBIHAM
sales and services, 23 yean . h~h return.
large and f~lIthfui lolIowing, Long Island
N Y . O wner re i irin g 516-423 · 3614 .
BNB70S

HAM RADIO SOFTWARE tor IBMs and
compatibles . '·H AM-LOG·' logs your
a s o ' s , s o rU and s e a r c h es by
call , date , ete., and prints your a SL ca rd
mailing labels, $1 0. ·'HAM.(;()DE·' sends
you random code, or type in lelIers lrom
the keyboard . You selec1lt>1 spMcl and
tone . $10 . · ' HAM-AWARD· ' IrackS your
progress toward DXCC, WAS. WAC, and
CO UNTR Y HUNTERS awards , $1 0 .
" HAM-CLOCK·' displays a lull color world
map and 0'_ you the time in majorcities .
~lt>I lOge oInight and !he tlme in a"
time zones, Color monitor required, $1 0.
a UEST ELECTRONICS, 938 BANNOCK,
DENVER CO 80204. 303-623-7700 .
BNB704

QUALITY CSL CA RDS and rubber
stamps. Send J9<; postage or SASE lor
samples. N_ stock designs or custom
cards lrom your black ink artwork. Sandol
lal Press, P,O. Box 30726, Santa Barbara
CA 93130. BNB706

PACK RADIO AMATEUR Announong a
new heavy duty C-64 Commodore ' I

plaoement power supply especially lor the

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

- - - ------- - - - -
Barter ' N' Buy advert ising m ust pertain to ham radio prodUC1s or services.
o Indiv idual (noncommercial) •• __ •••••••• _• • • • • • . . • •• 25Cper word
O Com m erc lal •••••• " , ••• ••••• , •••••••• ", ••• • . .••• 60Cper word
Prepayment required. Count only the words in the text. Your address is
free. 73 cannot verify advert ising c laims and cannot be held responsible
for claims made by the advertiser. Liability will be limited to making any
nacessary corrections in the next available issue. Please print clearly or
type (double-spaced).

No discounlS or commissions are available. Copy must be received in
Peferborough by the l il1h of Ihe second monlh preceding the coyer dale.
Make checks payable to 73 Magazine and send to : Barter 'N ' Buy,

73 Magazine , WGE Cenler, Pelerbo«xlgh NH 03458.

1(1 BV OX AWARDS DIRECTORY com
p191e rules for over 800 ceentcares, 200
pages. $14 Postpaid. Ted Melinosky, 525
Foster St. , Soulh WindSOr CT 06074
2936. BNB672

'· D SL s & RUBBER ST A MPS-TOP
DUALI TY! States , World Maps, USA,
Key, Shullle, Globe OSLs. Report Form
RUbber Stamps. ldore

'
Samples $1. CAe

IUndabie WIUl Order). EbbfIfI Graphics D
7. Box 70. Westerv illa OH 43081 "
BNB675

SOLDERING STATION and TOOLS Eu
ropean and Ame rican . Free catalog.
RObe rl W M Ink Imporl·Exporl, Box
6437S, Fair Haven NJ On04. 201·158
8388, BNB682

··HAMLOG·· COMPUTER PROGRA MS
17 modules, FuN features. AUlo-1ogs, 7
band WAS!DXXCC. Apple $19.95, IBM.
Kaypro, Tandy, C·128 $24.95. KA1AWH ,
PBlO15. Peabody MA Ol 960. BNB668

ATLAS 350-XL WANTED $tale sin, c0n

dItion. eeeeeseoes. Rod Sharp N5NM,
Box 2169. Santa Fe NM 81504: 505-968
2305. BNB661

N5NM, Box 2169, Santa Fe NM 87504:
505-988-2305. BNB660

MANUALS tor 1_ equipment. 1000's in
stOCk. Write for availability and price.

EASY CODE By It>I Old Mastet", 90 min .
Learning lape $7 . 60 mIn, Praet~ tapes
$6 each, IIny spead Spocily. Add $1 S &
H, Wrife : The Old Master, Box 29013. At·
Ianta GA30359-0013. BNB690

CALlSIGNtNAME BADGES Snazzy and
Un iqu e . S AS E FOR PRI CE LIST .
BAD GES. P.O ,B. 637. Louisburg KS
66053. BNB693

CODE PROGRAMS. AppIeiC-64-128 37
Modes , Graphics, Lessons. WrdpreSf.
M enu s . LA RESCO, POB 20 18·ST ,
Ca lumet Ci ty IL 60409, 312·891·3279,
BNB689

101 + CODE/THEORY EXAM PASSING
TIPS $1 PLUS SASE. Bahr, Dept 13-2 ,
25 49 Temple , Palmb ay FL 32905 .
BNB691
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HOMEBREW PROJECTS LIST. SASE
WB2EUF. Box 708. Easl. Hampton NY
11937. BNB626 ,

DEAD BATTERY PACK??? NiCdslln
$lIftstRebuild.ng. Raplacament inSllrts,
less wire sl plu!lS; fCOM BP2 $17 .95,
BP3jStd.) $1 6.95, BP5 $23.95, Kenwood :
PB24 $ 1995, PB25/25HI26 $2495,
Tempo : Sl(270m Ah) $21.95 ,
S1.2.4.5.1S(45OmAh)$2295. Alden: JOO
$19.95 Ten-Tee : 2991 $24.95, Santtc:
144 wlplug $21.95, 'reese: 2071208R (wi
case) $23.95, For rebuilding; add $3 to
IOslall in ICOM·Kenwoocl . Motorola. GE,
Phone packs. OIhers; SASE quot95linlo.
In Pol add 6%. Add $2 $&Hlordef. ClJ.
NARD ASSOCIATES, R.D.6 Box 104,
Bedfotd PA 15522. BNB628

R-390A RECEIVER, $115, eIeeIronieally
complete. reparable . (Governmenl- re
ITI(W(!(j meters. operation unaffected). R
390A parts: Info SASE. CPRC-26 Man·
pack Radio. 6 meter FM. w;th antenna,
crystal , handsale $22,50, $42,SOIplllf ,
$91.SOIslx. H·251 MIlitary Communica·
nons Headphones: $7 .50. Add $4 .501
piece shipping, $g rnaxrmum, except R·
390A shipped collect BaylrOrlics, Box
591, Sandusky OH 44810. BNB649

ROSS $SS$ NEW SPECIALS, Kenwood
TS·4 40SIW AT $ 1009.90, TM · 751A
$711 .90 , TM·221A $354.90, 1S·1 40
$764.90 TM_2430A $379.90 TR·851A
$604,90 olEA PK-064HFM $169.90 ICOM
IC-38A $349.90 IC-04AT $374,SO 1C-290H
$496.90 1C-18 1A $5939.90 MICRO 2AT
$274 .90 Yaesu FT·13RTI $215.90 FT_
726R $789 ,90 All l.T.O. Phone or S9nd
SASE lor pricing on popular rtems. av.r
8112 hanwalaled items in stock for Imme
d,ata shipment. Mention ad. Prices cash,
F.OB Preston. We close at 2:00 sene
days and Mondays. ROSS DISTRIBUT
ING COMPANY, 78 South Slale, Preslon
to 83263 208-8SZ.¢ll3O P.O. Box 234 .

BNees-

AMATEUR RAOIO STAMPS for colIec·
tc re. Israel $5. Luxembourg $1 .50, Send
SASE for complete liSl 10 Phi l Sager
WB4FDT. 126 Whiting Lane, Wast Han·
lordCT06119, BNB6S1

WRfTTEN EXAMS SUPEREASY. Mem0
ry aids from psyehologistl9fl9lfleer cut
S1udytlf'" 50%. Novice. Tech , Gefl : $5
each. Advance-d. ElCIra: $ IOeach, Money.
back guarantee. Bahr. Dept. 73-2. 2549
Temple, Paimbay FL32905, BNB624

porated under the laws 01the Slate 01 New
Yor1\ WIth the goal 01USIng the theme 01
Ham R.o.o to further and entlanoe the ed
ucation 01 \'OUng people . Your property
donation wOuld be greall y apprecialed
and acknowledge with a r_ipt for your
lax deductible contribution. Please c0n

tact WB2J1O using the caJlbook or tele
phone 516-674·4072 24 hours, seven
days a week. Thank you! BNB621

TEN-TEC ARGONAUT WANTED State st
n, comMien, eccessones. Rod Sharp

SUPERFAST MORSE CODE
SUPEREASY Subliminal cassette. $10
LEAR N MOR SE COOE IN 1 HOUR
Amazing new supereasy tecnmque. $10.
Both $17. Moneybaek !Iuarantee. Free
catalog SASE, Baru. Dept 73-2. 250019
Temple, Palmblly FL 32905. BNB531

CO MMODO RE REPAI RS .
COMMODORE CHIPS .• , CO MMODORE
PARTS _Se4l our dIsplay ad In this issue
for delai ls _ . " THE COMMODORE
DIAGNOSTICIAN" . An absolute invalu
able 1001 for fi ..ng your OWn Commodore
64/1541 disk drives. It d iagnoses 72 vari
ables and tails you what chips are laully,
Many other leaturM also. S6.95 + $1.
UPS , Kasara M,c,osySlams. Ine ., 38
M urra y hill Drive, Spring Vallay, N Y
l 09n , 1-800·248-2983 (Nalionwide) or
914·356-3131. BNB529

LEARN CODE on your IBM.-PC (or com
pahDle) or Commodol'e C64J128. CODE·
PRO takes you trom no knowledge to pro
ficient copy, $1 0 plus $2 S&H. Specify
computer. TAID TECHNOLOGY, Dept .
861, PO Box 402. P"m Bay FL 32906.
BNB490

THE OX'ERS MAGAZINE ue-to-ceie, in
formative , interesting, Compiled and
ed iled by Gus B rown ing W 4B PO.
exec Honor Roll Cer!,loeate 2-4. Send tor
lree sample and SUbsCrIption informal lOll
loday. PO Dr8werDX, Cordova SC29039

SN8261

POST CARD est, KIT Converts pos t
cards. photos to a SLs ' Stamp brings cir
cular K-K l.abeIs. PO Box .,2, Troy NY
12181.()412. BNB498

OS La TO ORDER. Variety 01 styles, CC*
0fS, cardstocl< . W4BPOOSls. POOrawer
ox,Cordova SC 29039. BNB260

WANTED: Lafayette PnvaCom 3C, 525,
625, or GE 5813B, RADIO. 2053 Mohave
o..Dayton OH 45431 . BNB589

S B·220 OWNERSI -En h ane e per
forma~addnew fealures , 11 S1ep-by
step mods wh ieh ine lu d e: tuned 
input 6- and 160-meter operation, heavy
duty power supply mods, full OSK opere
non, ~id·stale e-es ccmrct, and many
mora Source 01parts inel....:fed. One lime
~ rebate lor new mods submitted and
two lrae updafes. 10 pages 0I1eeh info on
100 3-SOOZ. Order loday-$IO per copy
plus $1 postaqe. SASE for info Bob Ko
zlarek WA2SOO, 69 Memorial Placa, Elm
wood Park NJ 07407 . BNBS81

MARCO, Medical Amaleur RadoOCouned.
operales daily and Sunday nets, MedlClllly
cnented amateurs (physicians, denlists,
veterinarians, nurses. therapists, etc.) in·
",te<l IO join. For information. Wflle MAR
CO. Box 73·s. Acme. Pol1S6lO, BNB612

WANTED: Equipmenl and relate<lllems.
The Radio Club 01 Junior High $chool 22
NYC, rnc., is a non-proM organization.
!l"anted SOI(c) (3) status by the IRS, inoot·



PACKET RADIO AMATEUR . The new
higher amperage cutout WIll NOW allow
lor 24 hour continuous " Packet" opera
bon wIthout vollage change or faIlure
which the e_ost,ng Unit can succumb to .
ThIS heavy duty power supply also has a
heaVIer heat sink and is an En act physical
replacemenl tor the ongnial umt. Over
S2% ot Commodore 64 l;plures can be
d irectly re illed to t he onglnal power
supply, $21,95 plus $3 UPS sh IppIng
kasaea MicrosySlemS, Inc., 3lI Murray
Hill Dnve, Spr ing Valley NY t0917, t-800
248-2963 (NatlOflWlde) or 914·356-3131 ,
BNB701

DRAKE TR·3 XCVR , W, PIS $365. Dra~e

RV·3 $85: Hahcrallers SR-46 6M XCVR.
$50; H ,lacfll C B., $tO. Klaus SpIes,
Lock·bO_ 46t65, N,les IL 60648..()165 ,
BNB106

ROSS $SS$ USED April SPECIALS: TS·
620SIWCWFL $54990, AT·200 $ 119,90,

AT·l30 $lt99O MCa5 $9450 Yaesu DC
200 $59 ,40. Fp·101 $109.90, Fe ·90t
$169.90, FT ·221 $22990, FR·t0 1SD
$34990, SWAN 102BX $459.90, Phone
or send SASE lor used items tis!. ()v(tr

6,m NEW nam ,tems III stock . M&AtlOfl
ad PRICES CASH. FOB PreSIon. We
c lose at 2:00 Salurdays and Mondays,

Ross Distributing co., P.O 80_ 234. 16
South Str&8t . Preston 10 83263. 206-652·
0830 BNB709

WANTED : Sony 330K ( w i l h lape
recordel), 320K (Without tape recorder)
and Sony CRFI receivers , Please call

Mal'-WaH aI 113-811-9000. BNB710

KNIGHT VTVM Model KG-625 need rc
tary serector sw,lch, or pans. R Flynn, 220
So Lom ita st.. Burbank CA 91506.
SNB11 1

NOVICEITECHNIC fAN BOOK '" BaSIC
Guide to VHF/UHF Ham Badrc" is a great
,ntroduchon tor the b&glnning or pres
pecnve repeater operator on the 2MI
l V.MI7OCM bands CoYers propagaloon,

eqUlpme<1t operation, antennas. repeater
actiVIties and procedures, contests and
awards. $6 ,95+$1 PH 66p , Request
s igned copy, Send SASE lor lIyers
Ed Noll W3FOJ, Booh and Ant&AflBS,
POB 15 Cnal!ont PA 18914 , BNB112

NEW ANTENNA DESIGN deSIgn delivers
30dB gaIn over a dipole on 60-10 Meters ,
CompIele plans $5. Postpaod. Brochure '
$1. KR2F. R ChflStle, PO. Bo_ 69,
Qu.eens VIllage STN , JamalCa NY 11428.
BNB113

INTRODUCING HA M KIT/64 for the
Commodore 64 /126 Th is COmplelely
menu dnven dIsk contains CODE MAS
TER/64 a complele and versatue code
praclice program, Wi th CPO that recog

nizes • d"ecl code key connection al
,oysbCk port. ne_ible speed adjustment.

single or group char!lCler testIng, optIOnal
Faffl Swor1h melhod, mstrucuons includ·
eo AlSO on dIsk ANTENNA TAPEMEA·

SURE a inlormanve and cornpren-ve
ant&AflB con strUC11Ofl aod WIlh graphIC iI

lust,aloons. line of soght calculator and
much more, And as a ' ree bonus a
min imuff propagation prog ram . Send
$19 ,95 (CA ad<1 6%110: SOLAR WIND
SOFTWARE. 243 W. Harvard Blvd SO-

t88, Sanla Paula CA 93060: 80$-.525

3504. BNB114

WA NT DRA KE Y FO R V_15 . Me ye r
M"IChen, AGOO, 1153 North Blvd , .....,.,.
ton TX 17096 . 713·622·6161 (24 hr,)
BNB7 1S

ORLANOO FLORIDA·50 FOOT ROH N
25 Tower WIlh tnbander and \\am 3 rotor.
$75 .900 AlSO Includes 3 bedroom, 2 balh
Ranch Home, 1500 squa re feet. central
Air/Heat , 2 car garage, tUlly landscaped,
spr inklers , one of Orange County 's
Hoghest Points 130 ASL. M,nules from
DIsney WCIl'IdIEpcoI. Pat Pafls W04LXN,
6426 Und,ne Way. Orland FL 328t6 3OS
296·9424 BNB7t6

MAJOR BRAND HAM EOUIPMENT e«.
lernut, Hustle<,l.ar5en, MFJ , tJeb,le Mark
and much more. For inlormahon catt Key
Co mm unication, ETC. Inc, Berwy n IL
312-79$-.1314. BNB 711

UN LOCK T H E POW ER OF YOU R
HE ATH COUNTER . 11,1·2"'00 owners.
easy one evening kit yIelds two decades
greatel resolution , Measure lhings you
thought you 'd have to buy another counter
tor . You won ' t believe Ihe d,llerence
$12.95 lor k.it '1041 to L&R Dlslributlng,
P.O. Box 4643 , Nort hbrook IL 60062,

BNB7 18

PACKET PACKET. Hornebrew a S25 in

terlace and operate packet rad IO WIth
ComfTlO(l(lre 64 or 128, Inlormahon packet
and scnemanca $6. Fr&8 program disc.
Nona Norman N8CKS. 41991 Eroorson
Court. EtynaOH 44035 BNB719

C64 , 1541 12v CONVERSION Power
your C64 & 154t Ircm ra evoc & have
AC/DC capabIlity , (May require you to
use the ext. power opt . on User. Port

Hdwe if poweted by ,nl. 9vac instead 0'
5Ydc lIne) , Power SupplylT,mebase KIt
$2995 154 1 % opt. add $995. Assd
w/D·D opt $49.95 (Simple C6 4/1541
mods req 'd) , $200 SiH CChecklM.O to
N7FAE , P.O. 60_ 373, Bonanza OR
91623 BNB120

1988 NORTH AM ERI CAN 6 METER
REPEATER DIRECTORY and SO MHz

SSB/Beacon D"eclory now avaIlable
$15 ,00 lor both . Postal Money Orders
preteffed Harry School KA3B. t606
South Newk irk Slreel, Phi ladelphia PA
19145 BNB721

WANTED:Drake R74 Receiver Tony
Ficarra. 144 Gladstone Ave.•Wollongong.
NSW AUSTRALIA 2500, BNB722

8EAM HEADINGS FROM YOUR OTH
to over 1000 Iocalions wortdwlde' [);5

l"lCtlve Laser Pnnllng w,l h your can and
a TH on each page makEtl a handsome
and usetul addition to your desktop. Send
calt. aTH, and check lor S49510G Price
WA"'APL. 6521 Cteekstone Place. CIIaI·
lone NC28213. BNBm

MORSE CODE GENERATOR for PC/AT
or compat,ble clones, All speeds Irom 110
35 wpm, 1 tones. Dala for 120 monutes 01
copy atl0wpmandhleulltillessuppll8dat
no addItional charge. $12, $2 s&h. fa_
1%, Dallas area 8%; RAMTRONICS,
f809 Chamberlain Dr. , Carroll ton TX
75007. BNB724

"Looking for the best deal"

DEN-TRONICS
Amateur Radio & Computers

11010....... RNol· Flu ...."Oo ... U4J)
() I )) ",..In. '"AOCtlEW

lUI AuIoe"",••
(toill 722·504" / (100 ) p,t,c.lICln

(O' ol . ' U"'I

CtIlCU: 2 71 Of'! READER SERVICE CAAO

~
IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Articles · Classifieds · Ads l or P an s & Services

Also: Early TV, Ham Equip., Books,
Telegraph, 40 's & SO's RadiOS & mor• •••

Free 2O-word ad each month. Don 't miss out!
Sample - Free . 6-Month Trial _ $ 10 ,

t -veer: $18 ($24 by tst Class). r ore ig n _W rite.

A.R.C., P.O. Box 2·E3, Carlisle, MA01741

ICOM 1C-73S

NORTHEAST ELECTRONICS
SUPPLY COMPANY, INC.
P .O. Box R·A
WHITEHALL. PA 18052 USA

STORE HOURS:

MON THRU FRI,

~6

SAT. 10-4

YAESU Fl·7S7 GX II

ICOM AND YAESU CLOSEOUT SPECIALS!
CALL (800-262-3220)
------FOR PRICES

BEST RIG
PRICES IN

USAI
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Say you saw it in 73!
Te,ml n. 1p' og'. ms for popul. ' eompule rs

Specializing

i n

Kantronics and AEA Products

A uth orize d

HEATH
0..'"
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IHf1.. .. $219.90
WI'H TURBO SCAN' pre·
progratnrnld by SWI to rece...
any type 01 ~I'ce transmission.
plus inS\llnl ....mer . prOV""'"
eel tor III 50 SlIlM TlII'tIG
Sc..- suns II 4() CII per ..
«rod . DC PG'"*' cord
tIF2 " • • • " . . , .. . , $2S. ...
Plus heir roatI & i11Id'ClI ser
~iceS , & amateur rad io

MAXON....$26.95
MIHI 41SA • 4' MHz. FU 2·WAY RAOCI
I'I4nds I". ope1"iltion. I'Oict acliYatld
Ir4l\Slllil up 10 'It lIlIl1. Banenes opllOI\iI

_ all , $34.95
_ teillura II 49$A excepIlIsei ., M"
noe4d IlInerits and g;me, w.th Il4IlI1'"Y
Chifll" r

~cl1~~~'~og~a~~
bu ,"·.n delay, ,_. pnorilY ,
merTlGl"/ bi<: kup, Ch loCkout.
dirK! Ch 1CeI$S. -..eallltr.
IJ1o:k t~ AClDC.

BCSOXl

8C70XLT
8C'OOXLT
8C175XL
BC2'OXLT
BC5IOXLT
1lC760XLT
BCBOOXlT

TENMA PHASE • POWER suppues
PU • . . . . . . . . . . . . ... . . . . . $15."
Outpul 138V DC . 3 amp conSllnl 5411lp
surge, IiIClrOOIC liYI1'oId prolectll)tl w/ in·
stan, aula resel. luse prOltctlll
1't4 51UIl
FuIy~. 13 8 VOC · 4~ r;on.
st4nI WIllI SUfllI p ......... GYIo104Cl pItr"
1ICl000l w/inslanl __

"'7 " ,.", 514.••
Fuliy reDulallll, 7 amp ecnsunt.tn amp surlll Clpac i1'l .
"'11 . •.. ...... . ....... ... .. . . _.•..... .... ... $$4.10
FuIIy~ . 10 amp (OllSl4nI '3 amp surge. lIIdJorlie GYIo104Cl
~ w/iIlSt4IIlI iIU10 rlSl!
Pln _ 5'4·..
FlIliy regutiltlll, 2S 4mp iurQlil ClP4Ci!y. ,38 VOC. 20 4mp cons
tam. w'l~ meter,
"'25 , ., 571.'0
Regulliled 45--15VllC·25 Amp r;onSlint27ampsurge. inst4OII4utG
rISII . lluiI _ b curfIfIl & .aIiIge
PUS , 5IL..
Sirre is abav cepl. 35 wnp coni14nl. 37 wnp surl/ll, adluS14~
lrom , 0 1Cl 15 volts

RANGER
10 _ nilh_.er. ~ W411.
Cln bl: progrllMllll 10 split
lransc:eow. SS6, CWo AM. Fill.
programamD,1I $Canning , lully
aulOOIltlC IOH bilIn• • r. 2'hH.
l~W. no

......... $334.90
ASTATIC

Dl.. am u&U $79.90cr.r- pI4Md _ SIIlion amar-ur ,_ophOI.
FKSOry _ .. 10 bl: NSiI'J c:onYl'-.l1O elIIClronoc Of
t$y optr4\lOll , AdJuSlilltlil g4IlI lor opInnum
moclu14lOOOl

us 1l1U 11:.. " $99.90
s.r. is iItIlMIlIriIII end GI trill\Slllisooll '., Ileep'

1$2 . .. $319.90
75 d\4I'WlIIII2 i)4IlO, 800 MHz.
a.rcrall & -..ealh.r. Turl)O·
ScI'" . bank scanning , insta nl
We.i,Iltr. progrll'lmablt, lCCu·
seek. PfIfillli•• bid<up. dlrecl
aa:ns, oritII At <1daPilII . DC
cord & iI'lGI:* lIIl brlckll ,

Ul ... . . . .. ••• . . 5U U 5
35 Ch 11 band. wmho:; &arr
crarr. AC/DC.

unlde

•
•
en
III
U-II:
a.
II:
o
II.
......
C
U

•
•

$79.00
5'05.00
5, 24 00

$' (l4 .00
$ol7 .00

c.<uC,,,
U"
CAlL

$0 ' 8
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73 Advertiser's Product Index
A convenient service for our Readers.

RS# Company Page RS# Company Page RS# Company Page

AMPLIFIERS REPEA TERS, CONTROLLERS, ETC KEYS. KEYERS

COMPONENTS

KITS

POWERSUPPLIES. BATTERIES

.. .. 3

• ARRL National Convention .... .. 53
• Dayton Hamvention . . ..... - 90

316 Far Out Amateur Radio Club ... .. 71
• Grea t Dayton Giveaway , ..... .. 104

HAMVENTIONS

65 AEA 18
239 DASI . . . . . . _. . . . __ 53
103 Dentromcs . 94
291 Electron Processing _ , .. ,. _.. 54

17 GLB Electronics 70
24 MFJ . ... . , . . .. . .. , 3

152 PacCom . . , 66

80 Ccmpumax. . .. . , , 73
103 Centronics . . 94

• Eng ineering Consulting . . . 66
249 ExpertO .. _. . . . . . . 65
175 Haltron ix .... 66
322 xasara Micro Systems . _52
153 Monan Software 65
152 PacCom .. . . . 66

• Silicon Solutions 39
307 True Value Software 46

65 AEA , 18
251 Aftronics , , . . 92

10 Communications Specialists 101
• dB Electronics . 69

291 Electron Processing 54
169 Grove Enterprises , 46
109 Heil Sound Ud. . 79

• ICOM . . .. CoYer II
97 tntemanonal Radio . . 39

248 Jell's Signs 69
322 Kasara Microsystems 52

• Kenwood Cover IV,7.8. 10,111
• Maryland Monogram . . . . . . 92

55 Meadowlake Corp . . _ .. 65
127 Matron ElectroniCS . . . .. 65
178 Pacific Cable . . . . . . 23

• Palomar Engineering . . . .. . .. , 82
73 $-F Amateur RadiO . .. . . ,. 69

319 Wi·Conn Electronics . . . . . . 46

PACKET EOUIPMENT

• Amateur Electronic Supply . . 40
• Associated Radio . . . .. . . . 82

41 Barry Electronics . . .. . . . 33
92 Burghardt Amateur Radio 87

121 Commcmcatoos Electronics 21
233 Delaware Amateur Supply 109
133 EGE 103
43 Electronic Equ ipment Bank 106

169 Grove Enterprises 46
• Ham Station , 91

309 Hamtronics . 43
272 Jun's Electronics 49

25 Madison Electronics . . . 23
162 MIChigan Radio . . . 17
187 Mlssion Consulting 65
139 Northeast Electronics Supply , 94
292 Omar Electronics 80

29 PXShack , 52
254 Ross Distributing _. . . . . .. 65
318 Texpro 49
298 VHF CommuniCatlOOS . . . . .. .. .. 82

COMPUTER HARDWARE
AND SOFTWARE

MISC ACCESSORIES

RETAILERS

All Elect roniCS . . . . . . _ 80
Barker and Wittiamson 54
B Electronics . . . . . _ 69
MAO Electronics .' 80
Midland Technologies , . 65
Palomar Engineering . 82
Pipo Communicalions . . . . . . . . 82
RF Parts . .. ... .. .. . ... 105•

•

•

66

320
252

194
53

TOOLS. TEST EOUIPMENT

194 All Electronics . . . . . 80
• CBC InternatIOnal . 65
• Giehl Electronics 65
• Hamtronics . , , , , 32

34 Ramsey Electronics . . . . 77

67 Alinco 107
89 Anten nas west .: . 80
90 Antennas west . : . 82

236 Antennas West . . , , 69
302 Antennas West . . , . . . . . . 65
303 Antennas West . . . . . . . . . . . 75
304 Antennas West . 97

16 Astron . . _. . _ 36
• ICOM .... .. . . .. . . . .. Cover II
• Kenwood CoYerIV,7,8.10,1 11

68 Periphex 92
165 Yaesu . . . . .. Cover III
11 1 Yaesu 16
112 E.H. Yost . 80

93 American Reliance . . 97
186 Coaxial Dynamics 105
310 Davle Tech 65

43 Electronic Equipment Bank 106
245 Jensen Tools 46

• Kenwood CoYerIV.7.8.10.1 11
24 MFJ . . 3
34 Ramsey EleclroniCs . . . . .. . n

165 Yaesu , . . . . cover III
111 Yaesu , 16

TRANSCEIVERS, RECEIVERS

279 ACE Communications . . 39
65 AEA . . . . . 18

243 AXM Inc . . . . .. . . . 23
67 Alinco . . .. _ 107

• ICOM .. . . . Cover II
• Kenwood ._ CoverIV.7.8,1O.111
• PC Electronics , ... ... . 59
• RF Parts 43

165 Yaesu . . ,. , Cover IL l
111 Yaesu . . . .. 16

1 Advanced Computer Control 102
12 Connect Systems . . .. , 1
10 Communications Specialists 101

306 Creative Control . . .. . . , .. , 46
• Hamtronics , . . , .. , 25
• ICOM . Cover II

47 Maggiore Electronic Lab . . , 44
295 Micro Control Specialties . . .. 87
95 5-Comm ,. 70
51 Spectrum Communications 19

307 True Value Software .. 46

65 AEA . . . 16
69 Antennas West . . . . . 80
90 Antennas West . . . . ... . , 82

236 Antennas West . . .. . . .. . . . 69
302 Antennas West . . . ,.. 65
303 Antennas West ,. . 75
304 Antennas West 97
122 Antenna Systems , .. . 92
53 Barker and Williamson 54
42 Bilal . . . . . . .. . . .. . . . . . . . 69

263 Dentron . .. . . . . . 97
• Doppler Systems . . . . . . 43

291 Electron Processing 54
72 Glen Marlin . . .. . . 92

169 Grove Enterprises . __ .. , . . 46
269 Hustler , , 2

• ICOM Cover II
• JoGunn . . . . . . . 82
• Kenwood ..... CoverIV.7.8.10.11 1

24 MFJ . 3
101 Maxcom . .. 76
163 Mobi le Mark .. , 54
323 National Tower . .. 95
305 Ed Noll W3FOJ . , . 80
167 Orion Hi-Tech .. . . , . , . , .. 75

• Palomar Engineering .. , . , . , . . 82
30 OEP .. " 80

115 RFConnection 46
150 RadioWori\s 46
274 Smiley Antennas 84
183 Spectrum Internallonal 75
134 Spi-Ao Manufacturing . . . , 95
270 H.J_Theiler .. ,.. . .. , 79
136 Unadilla " . . ,.. . . 46
38 W91NN Antennas , . , . ' 75

165 Yaesu . . . . . , Cover lU
111 Yaesu .. . 16

BOOKS. MAGAZINES, OSL CARDS,
TAPES, COURSES

• ARRL 105
288 Amateur Radio SChool . _. . . . 49
271 Antique neoo creesueo _. .. 94

11 CTM 52
157 Cleveland Institute 92
234 Compuhng Across AmeriCa . 69
128 Electronics Book Club . .. . . ,. . 61
97 International RadiO . . . . . . 39

305 Ed Noll W3FQJ . .. . . . . . . . . . 80
235 N6KW QSL Cards .. 97

31 Radio Amateur ceuccce _. ,. 102
69 Spec-Com Journal . _49

• Universal Amateur Radio .. 84
• W5YI . . 23
• 73CB-t~TenRepflnts . . .. 52
• 73QSLCards . .. 109
• 73 Subscnptions 17

ANTENNAS, TOWERS , CABLE
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67 Alinco 107
263 Dentron 97
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• Kenwood Cover IV,7.B,10.111
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,vII "'"~'oel~ complet_ I 01._ Ie t... _ 1""lu d' ''II EPflO,,", EEPIIOM. _ PLOp_ ............
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CIRCLE 2 63 ON RUDER S(fIVICE CAItO

VC/v':Denlron:.
d<:."h~, eo. !.I'~.

N6KW QSL Cards
The fi nest QSL Card; at reaOClnahle pnccs.
Basic cards, map cards, ca rtoon cards,
photo cards and more. Your idea converted
to ink, or use sta nd ard designs. 525 in k
colors, any type of card stock. Photos in
hi wor beautiful color. Have a card that fits
your style. Call or write for free samples
and details. Postage appreciated.

C huck Miller N6KW

KW Litho

ro Box 17390
Ft . Wort h, TX 76102

(817) 332-3658

FOR THE BEST IN IMEAAAIII'UFIEftS. ANTEHNA TUNERS.
TRANscavERS, METERS E1t. REf'LACEMOO PMlS. fA&
TOAY SEJMCl NEW P'RODlICT INFO. DOMESTIC, INTER·
NATKlNAL OUUR INQUIRIES IIMTED.

QSLs,..."'"
~~~~~~CIIIl b, 9 "'" R"__~'"

It't dtli." '" 9..... JOur limr
" : I ""c....... QUllnl;l, NnlDa, 2nd Da,

KA7MQX 10 0 $19 .95 $1 • . 95
200 $29.95 $ U .95
. 00 $44.95 $39.95

1971 N (Ak Lane 1300 E A ntennasWest
howo.lJf84ii04-2 llll (80 1l 374. 1084

.....,
E, IIocbny. U

"' T1S1I, U&II
'Ll f7!i12oU
SllfS36. 2I2CI

CIIICU 235 ON RUDER SlRVICf CAItO

FEEDBACK

In our continuing effort to present the best in
amateur radio features and columns, we 've de
cided to go directly to the source-you, the reader.
Articles and columns are assigned feedback
numbers, which appear on each article/column
and are also listed below. These numbers corre
spond to those on the feedback card opposite this
page. On the card, please check the box which
honestly represents your opinion of each article or
column.

"What's in it for me?" comes the cry lrom our
faithful readers. Beside the knowledge that you're
helping us find out what you like (and don't like),
we'll draw one feedback 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 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 at it. You
can also enter your aSL in our aSL of the Month
contest. All for the low, low price of 22 cents!

Feedback# Title
1 Welcome. Newcomers
2 Never say Die
3 ORX
4 Ham RadioAl II s Best
5 San Salvador Earthquake
6 The BEARS Projects
7 Universal Power Supply
8 Review: TR-110Transceiver
9 Emergency Packet
10 Review: KenwoodT5-140
11 Review: ICOM IC·900

Multi·band FM Transceiver
System

12 Book Review: Passport 10 World
Band Radio

13 Reveiw: AEA FAX Software
14 Bicycle-Mobile Packeleering
15 OX
16 NewProducts
17 Drifting Along Telegraph Trail
18 4 + 1 Decoder

Feedback# Title
19 ATV
20 OAP
21 Above and Beyond
22 Packet
23 Weathersals
24 Hamsats
25 Aerial View
26 RTIY Loop
27 Propagation
28 Letters

29 Special Events
30 Profile
31 Index:4188
32 Barter N' Buy
33 Ad Index
34 73 1nlernational
35 Dealer Directory
36 OTHDX
37 Op Ed
38 Ham Help

•
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edited by Richard Phenix

Number 34 on your Feedl»ek eard

73 INTERNATIONAL

HONG KONG

Phil Weaver VS6CT
10A Bonaventure House
91 Leighton Road
Hong Kong

1987 1n Review- Part 1 of 2.
The big step this year has been

in Packet Radio . Breit Graham
VS6UP sparked growth to the cur
rent 50 stations . Also, As ia is
about to embark on a NETIROM
system using 29.010 MHz. Cur
rently in Hong Kong we operate a
digipeater on 144,25 MHz, and
the HF gateways are VS6UP on
14.107 MHz, VS6El on 14.109,
VS6UFI1 on 21.099, and VS6UP/
2on29.010MHz.

I am currently in charge of the
Port Communications Center 01

Marine Mobile amateurs
traveling to Austral ia should
get a 1986 DOTC guide .
They shou td also know of
this statement:

PIfIa~ rttX. Iha' *""" all ama'~t
s'allOn os IIcfHIctH1~~ AIJSIr~.

a nd IS 'f1IIlalf«J a nd op.raled from a
vessel registered in ano'h"r eounrry.
an ad</lr lOnal Austral'an liCence is not
req""ed wilen tile sratiorl is operarlng
*,'hm AlJSltal iall T"m,OI"" warers
This ~ NU 50 big ~ I/le slall(Jn
_ .... 1tIIegr~pan 011"" .-sM.
ap.rarfC1lf 01 /1." S,a'lf)II. _ ......
mus, OMIorm w,11I AlnlrMl;m~

l;ons, Amareurs requlr" pe"mSS>Otl
ro op.rare and sllooIQ I,rsr esralJl,SIl
'he eonelrrlOll! wr,h wh,eh tMy mu! r
comply ~Iore any rrensmissiotla are

~", Ausltllhan*".....

shaker at the Tasmanian Ferry
Terminal (for ferries arriving at Da
venport from Melbourne (VK3) .
The reception usually includes an
invite home for a cup of tea with
Owen and his wife. He and Greg
(and also John VK7JK , the editor
of the local VK7 WIA newsletter)
are always willing inform newcom
ers about places to visit in 'rasma
nia. 1t always pays to write before
hand to give them a chance to
organize a timetable. [Always do
this/-Ed} Reach them at the fol
lowing' Owen Lanehart, 4 Lynd
Court, Devenport 7310, AU$tralia,
phone: 004-24301 0;Greg Honey,
63 Mirramar Park, Brackman's
Bay 7052 , Australia ; and John
Rogers, 1 Darville Court, Black
man's Bay 7052 , Aus tralia ,
phone: 002-293402.

John says, " If you wish to pat
the local Tasmanian Devil during
your vrsn. please bring your own
fingers ."

AUSTRALIA

J. E. Joyce VK3YJ
44 Wren Street
Ahona3018
Victoria
Australia

Australia celebrates its btcente
nary in 1988 and special celebra
tions are planned for all States.
The two largest are a re-enact
ment of Captain Cook's landing in
VK2 (Sydney) when Tall Ships
from many nations, led by a repli
ca of Cook's Endeavour, arrive at
ter a 12,000 mile re-enactment
journey from England ; and the
1988 World Exposition , in Bris
bane (VK4), from April to OCtober.
Amateurs will have a special sta
lion within the Expo complex.

Anten nas lo r all bands and
modes have already been ap
proved. The call (pity the poor CW
op) will be VI88EXPO. The station
will provide the public with an in
sight into amateur radio, and be a
meeting place (eyebalt or via the
waves) for hams. OSLs via the bu
reau should be no problem, since
the Expo authorities have agreed
to provide 200,000 QSL cards.

Special caustqns . pending
clearance wilh the ITU, will be
VI88A through V188Z . This I
learned from the DOC (now the
DOTC, for Department of Trans
port Com munications, since it
combined with the Ministry of
Transport) . The thought sprang to
my mind as the switchboard gin
answered with the new name.
" 1Q.4 good buddy, we've got a
convoy."

VK7 Tourist Information is a
pleasing addition to the scene, ac
companying the upsurge of
tourism in Tasmania . The efforts
of VK7NGH (Greg) and VK70l
(Owen) have been much appreci
ated by both VK and overseas am
ateurs. Owen is the official hand-

the ambitious attempt to make
coni act with all the Dublins
around the world (some 20 of
them) on SSB and some pre-at
ranged SSTV (a first for amateur
radio). El l000 will be active on all
bands and modes all day. Then,
on the Millennium Birthday (July
10) EI1000 will be active again .
One can receive a special QSL
card through tbe Iri sh Radio
Transmitters Society bureau or
direct upon receipt of three IRCs.
(From the IRTS Newsletter lor
December 1987.)

CHINA ADDRESSES
(PO Bo. and Cily)

6106 Beijong,.,. ......
2916 Beijong
6206 ee;png
205 SI\a~

53()04 ShanghaI
227 ShanghaI
2405 Nanling
413 znen Jiang
51 $lJzllou

1827 N"""""no ,_

"" ,-
5007 Fuzllou
1104 Hangcllow
707 Fuzllou
1285 GuangzMo
105 Changsha
607 Cl1e-ngdu
607 CMngdu

" '""""'"(0.- Provonce)
W..._

(XI/IjIafI\I)

BvtM

BV1PK
BV1Qt1
BV1$K
BY1CJK
,,~

BY""G
BY..AOM
BV4RN

BHRB

BY"SZ
BV..WNQ,,
'"''''
"""BVSHZ
BVSRT
BY7KT
BV7Hl
BY8M
BV8AC

" ....

ue under the new arrangement.
73 encourages all 10 send in Ihe
kinds of reports seen here , but
now submit them for possible
purchase, for consideration along
with all other non-73 International
material.

T he t h ree annual report s
should concentrate on short items
on hamming in the correspon
dent 's country: exciting happen
ings (to readers in the U.S. and
around the world), new technolog
ical developments (packet, for ex
ample), new and changed regula
tions, and special events.

Do not submit to this column,
however, detailed contest infor
mation. 73 International will an
nounce new contests, but cereus.
and result s- unless spectacu
lar-should be sent for publica
tion where contesting is a bigger
subject lor reporting

73 International invites com
ments on this new plan . The
column also welcomes input on
what the readers want to see and
don't, and what they do see and
don't want.
Un iversal Permit Applicat ion.
(Refer to January issue, p.78.)
More changes, deletions , and
comments next month, but see
permit information in national
reports, below.
Irel and. Baile Atha Cuattt cele
brates its " One Thousand Years
as a City" during 1988. [ That's
DUblin .-Ed.} The Special Event
Station Ell000 rung in the new
year; plans for SI. Patrick's Day:

Roundup

New arrangements for our cor
respondents. The wider the world
coverage in 73 International. the
less space available to anyone
report .

It's unfair to ask correspon
dents for material and then use
lillie or none of u. Beginning with
the June issue, therelore , any
ham, a citizen of his (her) coun try,
may be given by 73 the title of
foreign correspondent (one per
country, with exceptions) and a
year's subscription in return lor
send ing to th is column three
reports yearly. Present corre
spondents can, of course, conun-
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Notes From FN42
April brings such important

celebrations to so many that.
although religious, they demand
listing here.

On the 1st: Hanuman Jayanti
(Hindu- Hanuman is a guardian
spirit, helper ot Rama): Passover
(Jewish) begins on the zno: East
er (Christian) is on Sunday the 3rd
(10th for Orthodox] : Buddha 's
birthday is on the 8th (Buddhism):
and Ramadan , the month of fast
ing (sawm-the Fourth Pillar of Is
lam) begins on the 18th.

Happy New Year on me 14th,
Bangladesh' And Happy Birthday
to tne Queen (Denmark on the
16th and the 30th lor the Nether
lands) and to meKing (Sweden on
the 30th), and to the Emperor of
Japan on the 29th.

Othe r days: 1-Youth Day ,
Benin ; 4-lndependence Day ,
Senegal (and on the 18th for Zim
babwe) and it is Liberation Day,
Hungary (and on the 25th for both
Italy and PortugaQ: 5-Arbor Day,
South Kor ea; 6-Victory Day,
Ethiopia (on the 24th for Togo);
7-World Health Day, and Wom·
an's Day in Mozambique ; 11
National Heroes Day, Costa Rica ;
12-National Redemption Day,
Liberia; 13-Nahonal Day, Chad
(and on Ihe 27th for Afghanistan),
14-Pan American Day; 15- Miti·
tary Regime Anniversary , Niger;
17- Evacuation Day, Syria ; and
in the U.S., Secretaries Week be
glOs; 19-Republic Day, Sierra
Leone ; 23-SI. Georges Day ,
UK; 25-Anzac Day, Australia
and New Zealand; 26-Union Day
in Tanzania. And Happy 197th
Birthday on Ihe 27th, Mr. Samuel
F.B.- !
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above address the completed ap
plication and " l etter 01 Attorney"
forms 60 days before beginning
transmitting in Japan. Also send
photocopies of the photo page of
the passport (or equivalent proof
of cit izenship) and the current
amateur radio license. and pay
ment as specified below (or as
prccl of payment , a copy of the
bank transfer document). The per
mit will be valid for one year or
until your current license expires,
whichever is less. (Five year per
mits lor alien permanent residents
will be granted upon prool of this
status.)

It 's recommended 10 request a
portable SO-walt station for use
anywhere in Japan-see item 13
00 application form . (A separate
license and an additional fee is
charged for fixed station opera
tion in addition to the portable
so-wan-cr-ress staucn.) Fees:
10-wall station or less (mobilel
portable}-10,OOO yen; over 10 to
50 walls (mobile/por table)
13,()(X) yen; over 50 to 100 watts
(fiXed only)- 19,OOO yen. [Figure
125 yen to the dollar just to esti
mate costs, but use official ex
change amount when making
payment by International Money
Order to JARL with appliCation,
or by bank transfer to the JARL
account (i' 061-9003391) at the
Komagome Branch, Mitsubishi
Bank, Tokyo, marked " For recip
roca l amateur radio license. "
-Ed.} If planning to run over 100
Watts output, write lor special per
mit process. This could take over
three months to arrange .

A license will be forwarded to
the applicant's address in Japan
(line 6 00 the appncaucn lonn). II
he prefers. he may choose a m0

bile/portable station, put the JAAl
address on line 7, and mark on
line 6, " Hold license at JAAl ." In
this case, pick up the license at
JAAl by presenting passport or
other such 10.
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co mpetition with a 25 or 50 kW
AnY commercial or government
station?

Years ago. our law was one of
the most limiting. The VHF and
UHF repeaters were illegal. no
mobile traffic was perm itted, the
max imum legal input power was
300 warts (and still is). but many
Ihings have been changed. and
many others are going to change!

-~-_.--- ' ._ ~-

• i · · _n

JAPAN

The Japan Amateur Radio
League, Inc.
International Section
14-2, Sugamo t -cnome
Toshima-ku. Tokyo 170
Japan

[Applying for permit to operate is
complicated, but it is efficienlly
described. 73 International will
not now try to incorporate the
Japanese procedure into the de
velopment ofthe Universal form. If
a reader wishes to use the two
forms reproduced here, complete
with Japanese language, send
73 an SASE with )"OUr request for
copies - Ed.} Submit to the

----I

-_..~,

, ... __._ .. .~'o .

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

• • •

and disappointment wa s great
and a very strong opposnion start
ed against that governmental
policy by many, inclUding ARI
(Associazione Aadioamatori Ital
iani). Alter much pressure, letters
10 newspapers . talks with pol
i ti c i a ns . debat es , the truth
emerged. A very long time ago the
Defense Ministry had reqlstered
wilh the International Hadio Fre
quency Board in Geneva over a
hundred Irequencies in the 80m
band for itself and poss ible mili
tary use.

As we explained to ministry offi
cials about the 3.5-3.8 WARe
recommendat ions lor shared fre
quenc ies (amateurs, fixed. and
mObile). we discovered that the
policy had been born oul of arm
chair discussions. For years. min
istry officials believed thaI their
registered frequencies had been
frozen lor them alone and that
they had been kept clear from any
kind of traffIC!

Finally, on December 14. the
Minislero delle Peste e Telecomu
nicazioni informed AAI that 3.500
to 3.800 was opened to the Italian
Amateurs Service on a Seconday
Status. According 10 WARC . erne
teers should be Primary on this
band , but we don 't bother too
much about the small limitation.
Who c an feel " Pr im ar y" in

These forms for Japan may be obtained from 73 InternatiOnalby send
ing a no SASE with)"OUr request.

....__.,..... ......--.-........- .

10XXR in his QTH with TS-830S
and backup FT·l01E. Antenna is
TH3 for the HF bands and a quad
loop zepp fed for the LF bands.

[DJ,• •-

the Maritime Department in Hong
Kong, and welcome visitors inter
ested in our Port Control Cen ter
and Maritime Rescue Coordina
lion Center. We cover all 01 the
South China Sea . We have HF.
SSB, telex. AFTN and facsimi le.

I have regular schedules with
BY1QH Saturdays at OS30Z on
14.1 30 MHz, and alter reading the
very good article on amateur radio
in China {January issue. Chang
Han Dong. on p. 94-Ed.] I won
dered, how do you get a QSl card
from China? I asked Yuan ac.and
he advises that QSl cards can be
sent into China care of BY1 PK lor
distribution but they have no
funds or mach inery to operate an
outward bureau . I have, therefore,
put together an up-to-date and
complete list 01 stations currently
operating in China and recom
mend you send the card direct to
the station concerned. (See box.
page 98.)

ITALY

Giancarlo Marfelli /lXXR
Via A. Bevignani, 18
(}() 162 Rome
Italy

{Welcome back. I~XXR! The
last report t ram Ita ly written
specifICally forus was from 12MQP
(February 1986).

IflXXR was licensed in 1946
and was 11 PL until 1955. but
he was very active in 1938-1940
as a boy when it was illegal in Italy.
The Fascist government, how
ever. tolerated it. He wrote last
for us for the August 1984 issue!
-Ed.}

Some will remember I wrote
last about me "eo-meter affair,"
in Italy. It was an ugly story about
Italian hams being confined to the
two Ihin slices. 3613-3627 and
3647-3667 kHz, so that the CW
and Any portions could not be
used, and the SSB OX window
close to 3800 was forbidden as
well. This was an old, old rule and
gradually nobody paid attention to
it-hams and author ities al ike.
"Don't wake the sleeping dog, "
says an old Italian proverb, and
hams tried to be silent about it and
QSYed Irom 3.5 to 3 .8 just as
hams in other countries were d0
ing legally.

Then. about five years ago,
there was suddenly a shower of
heavy fines and license suspen
sions on hams monitored outside
the perm itted slices. Our anger
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LIBERIA

Kamal T. Hamn EL2A Y
CIa Carol McClure N5GAP
3428 Kifrush Drive
Arlington TX 76014

{Liberia appeared here last in
April 1986, when Don EL2AL
moved away. Perhaps EL2A Y will

become the new Liberian corre
spondent? This is our invitation 10
him.

73 is pleased to learn that Ka
ma/ met with great hospitality
while he was in this country. He
wrote his appreciation with such
emphasis, that duplicatiOns were
edited out to save spacel- Ed.}

Every Sunday night but one
since I returned I have had a
atooz scnenneon14200with my
friend Norris Gaynor KA2QWZ-a
fr iendship which started with a
single OSO a lew days be fore I left
for the USA, The one exception,
he arranged lor his friend Neda
PT7WY to fill in and to present his
regrets. His famity invited me and
my friend Issa to lheir home in
Pine Grove, and lrom them , in
cluding the ntne-veer-cic daugh
ter, Melissa, we received the kind
of warm hospitatity one associ
ates with close family members. I
used his station to contact Abdul
lah EL2CE who called my wile to
repor t my sale arrival. The
Gaynors arranged also for a luxu
rious fruil basket to greet us at our
hotel.

At Ha rri sburg I was mel by
Maryann WA3HUP, OSL Man
ager for JV l and 67 other hams
all over the world, and her son
Gary. It was sheer pleasure to fi
nally meel her after years of talk
ing with her . We visited a mutual
fr iend , Ruth WB3CON , and I
wished I didn 't have to fly on to
Boston , where I was met by my
Liberian friend Jerome Bowen, at
whose brother's (BruneI' s) house
I spent the nighl. His wife, Virgin-

ta. took me shopping the next day.
In Dallas I was met by my OSL

Manager , Carol N5GAP, we ll
known to the Liberian Radio Ama
teur Association. She is Stateside
Net Control for the Liberian
Alrican Queen Net every Monday.
She had careened my hotel reser
vation and insisted t slay with her
fami ly in Arling ton. Here I went
through a slack of correspon
dence, my OSL mail, and the A-8
OSL contri bution cards for the
Ganta Leprosy Center. Carol is in
charge of collecting all A-8 conm
butions. Carol told me to make
myself at home in her radio shack,
and I made contact with El2CE
and EL2EN in Monrovia , II was
hard to leave 10 fly home, but Car
ol promised to visit liberia lor our
25th Anniversary celebrations.

Generosity had not ended yet.
On the flight home I had an ani
mated conversation with a Massa
cnuserts journalist writ ing for the
Mal1.ha Vineyard Gazette . I still
receive courtesy copies of lhis
newspaper!

NORFOLK ISLAND

Kirsti Jenkins-Smith VK9NL
PO Box 90
Norlolk Island, 2899
Australia

Last July, amateur radio played
a role in an emergency at sea near
Norfolk Island.

It all started on the marit ime m0

bile net on 14.315 MHz, where
John Anderson VK9JA reports
daily, keeping yachts at sea in
formed of weather conditions in
the area .

The San D iego-reg istered
yacht, Heather Marie , was nine
days o u t 0 1 Aukland , N ew
Zealand , when she sailed into
heavy weather in the Tasman
Sea. On board were four people,
one of whom had been taken ill

and suffered severe dehydration.
The skipper, New z eeiano-bcrn
Patrick Waddick KB6GKS, knew
that the ill crew member had only
half a kidney, and so decided to
head for the nearest land.

The yacht was al ready on a
course lor Norfolk Island . The
crew had decided earl ier to have a
look at the Island on their way to
Austral ia . buI from a safe dis
tance. Two yach ts had already
come to griel this year while at
anchor off Norfolk, which has no
safe harbor .

In trying to increase speed. the
skipper ran too much canvas, re
sulting in a torn mainsail and dam
aged rigg ing. In worsening weath
er, he reported his plight to the
maritime mobi le net.

John VK9JA was aware of the
yacht and of the ill man on board .
They sought and obtained medi
cal advice from the Norfolk Island
hosp i ta l via John, and began to
feed the patient sweetened water
to slow down dehydration. With
the damaged rigging and sai ls,
however , the si tuation became
more urgent. It was time for a sea
rescue. Norfolk Island does not
have any tacuues for rescues at
sea. Motorized fiShing vessels go
out when weather permits. They
are small open craft usually re
maining with in sight of the Island.

John contacted the local au
thorities, who in turn got in touch
with Sea Safety in Canberra, Aus
tralia. Sea safety unsuccessfully
tr ied to ra ise assistance from
other ships in a radius of 100- 300
miles. Norfolk Island is, after all,
on the way to IlOWhere- far Irom
normal shipping lanes. They final
ly sought assistance from th e
Royal Australian Navy.

As luck would have it , the HM$
wnyeue happen ed to be in a
position about 100 miles west of
lord Howe Island, which placed
her some 600 miles from NorfOlk.
As the Whyalla sped towards the
Heather Marie , John stayed with
his rig, monitoring and relaying all
messages.

When rad io condi tions failed

from time to time, other amateurs
on the frequency were able to re
lay. The Norfolk Island Police be
ca me th e loca l aut hori ty in
charge, and John now made his
home available to the Police as
operations center. Hourly position
repo rts were required from the
yacht. Thanks to satellite naviga
tion equipment on board , this pre
sentec no problems. A couple 01
small planes visiting the Island at
the time, also made a lew runs out
to the yacht to confirm posi tions
already relayed via amateur radio.

All traffic was conducted on the
amateur radio bands. The Whyal
la also had access to the emer
gency frequency in use with her
skipper operating. Although Nor
folk Island has a Coastal Radio
Station, it's 01 fairly limited use
and manned only for contacting
the regul ar supply ship . In th is
case, it was of no use as the yacht
had only amateur radio on board
and the coastal radio is not
equipped lor these bands,

After a 29-hour high-speed run,
the HMS Whyalfa finally sighted
the yacht on July 27 at approxi
mately 3:30 p.m. The HMS Whyal.
fa took the ya cht in tow and
brought it to the relative safety of
Cascade Bay. Norfolk Island. The
sick crew member spent a night in
the hospital before flying home to
his own doctor in the U.S.A. After
some repairs to the yacht , the
Skipper set course for Auslralia
once more.

After a 48-hour vigil at the radio,
du ring wh ich Joh n had hardly
slept, the first-ever amateur radiol
sea-rescue operation involving
Norfolk Island was thus success
fully concluded. The local pol ice
and other author it ies praised
John for his excell ent conduct on
the communications side of the
operation .

To quote the senior Sergeant,
,'John' s expertise and experience
with the radio were invaluable to
the authori ties throughout th e
whole operation. It appears that in
John's case , the term 'ham opera
tor' seems rather inadequate."EII
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liberian Commemorative Stamps
Liberia has just issued a set 01four colorful stamps commemorating the 25th anniversary of the Liberian Radio Amateur Association. Jim

Deloach El2GAlKB6EH reports that liberian hams are now using these stamps for their correspondence.
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$59.95
each

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

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

ensure one-day delivery and our one
year standard warrant}: Tap the rich vein of

Communications Specialists and unearth the
SD-IOOO or other fine gems.

Communications Specialists' latest
excavation brings to light yet another
dynamite discoverv-sour new dip switch pro
grammable SD-lOOO. No need to tunnel your way
through Two-Tone Sequential decoding any
more. We've mined this amazing unit! Now. for
the fi rst time, you can stock one unit that will
decode all calls in a lOOO-call paging systemwith
± .2Hz crystal accuracy. The EEPROM on
board memory can even be programmed for cus
tom tones, and every unit includes group call.
Universal switched outputs control your call
light, squelch gate and hom. The SD-IOOO can

_COMMUNICAnONS SPECIALlSTS,INC,

t::r- .'426 West Taft AVE!flue • Orange. CA 92665-4296
_ l ocal (714)998-3021 • FAX (714) 974·3420

Entire US.A. ~54.()547 CJRCLE IO(HtRUO£RSlIlVICEURO



$30.00
32 .00

$28.00
30 .00

' F l y ing Hors e '

the standards
The
sets

Te l: (3 12) 234.{,600

"••••",,, IIb kca DD tHC.

A- Dept . B
925 She rwood Dr., BOil 241
LIke Bluff, IL60044. USA

Continuing • 67 year tr.dltlon , we t»'lng
you t hree new CilllbookS for 198 8 .

The North Arnertcan Co1l1baok lists t he calls ,
n.mes , an d ad d ress In for mUlon lor 4 18 ,0 0 0
licensed r.dlo a m a te u n In .U countries of
Nortn America, fr o m canada to P.nama
Ineludlng Green lllnd, Be rmud•• and the
Ca ribbean Isla nds plus Haw.U lin d the
U .S . possessions.

The Internat ional C.Ubook lists 4 8 1,0 0 0
lice nsed "" dlo amateu rs in coun tries cutstoe
Nort h Ame rica . Its co vera \Jll Inc lUdes South
America . Europe, AfrlCill , Asia. and the
P.clfie area (ellcluslve of HawaII .nd the
U .S . possessions) .

The 1 98 8 ceuece« SUPPlement Is a new Idell
In call book u pda tes . listing t he ac ti vit y In
bo th the No rth American .nd In te rn a Uo nal
Cillibooks. Published June 1 , 1988, this
SUPP lement will InClude thousands of new
licenses, ad d ress ch.n\JllS. a nd call sl9n
c h .n\JllS fo r the preceding 6 months.

The 19 8 8 Cillibooks will be PUbllsned
December 1. 19 8 7 . see your dealer or oraer
now d irectly fr o m t he p u b lisher .

ill in o is residents please .dd6'h% t.ll.
All payments must be In U.S . fundS .

• • • • • • • • • • • •

a Both N .A . & Internltlonal caunooks
Ind. ShiPPing wnntn USA $55.00
Incl. shlPPln9 to fore ign co u n tr ie s 60.00

SPEC IAL OFFER

e No rt n American CillibaOk
Incl. snipPing w ith in USA
Incl . snipping t o forllgn co un tries

c Inte m.tlonal Call book
Inc l. snipping within USA
Incl. shipPing to foreign countries

a ceueco« SUPP lement, pUblished June 1st
Incl. shipping wllnin USA $ 13 .00
Inc l. shipping to foreign co u nt r ies 14 .0 0

1988
CALLBOOKS
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The flew n C-96 controuer for your repeater will ma ke Its day. And yours.

For you. remote programming will let you easlly make changes to your repeater from
anywhere without a trip to the hill. Chang~~, autodlal numbers. ID messages and
more. with re liable storage in E2PROM me mory.

Your user s will Jove the outs tanding patch and autodialer. with room for 200 phonc
numbers. The talking S-meter will le t them check their s ignal strength Into the repeater.
Plus support for pocket pagers, l1nk1ng to o ther repeaters. and a bulletin board.

Your tec h n ica l crew win appreciate the built-In keypad and tndtcatora. And the ease of
hookup through s h ie lded DIN cab les. With pots and DIP switches easily accessible at the
rear of the unit . Theyll be impressed by the gas discharge tube across the phone line and
transien t s u presscrs on each I/O signal to keep Itghtnln~ from t akln~ your system
down.

And m ost Im portan t. you r repeater will have a new sense of pride In bcln~ a b le to serve
you better . Youl l even hl:'ar It In Its voIcel

Something for everyone. A real party animal! The RC-OO Repeater Con t ro lle r _
the newest choice from ACC.

2356 Walsh Avenue, santa Clara, California 95051 (408) 727-3330

CMl'CLE I ON READER SERVICE CARD

CIRCLE 99 o~ RE40ER SERVICE C4 AD

ATV CONVERTERS. HF LINEAR AMPLIFIERS
OI$COVU " •• ",_ , 0 Of'''n IK..~ ,nIV'"IO"

IlC ...

&!JAo\llIl1 ' H OIlIQ.. CDNYUIIW
..Tv, . .... '" ... '" ' c
"TV) '-' M " .,' Rc
..... to:I _t ll 1 \t 'U,

MlllliUQIIlLc" ,o"UQ~ IlLAIY
'" I .. '" " _
I ""Ull ln !, "'M'UI,U'......._~ , .. ...-
".w..._~ ,n' ft _•..._.. ..-.._--

-•
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SONY
Receivers

REGENCY
BEARCAT

Scanners

ALR·22T
Compact zm Mobile

CB RADIOS
Midland , Cobra . trnroen

Heathkit"
Amateur Products

Call lor details

Corsair II
Model 561 HF transceiver

Paragon
Amateur r ranscewer wun
General Coverage Receiver

AlO·24T
Compact Dual-band Mobile

101 zm & 440 MHz

-

New
Improved
TH 2l5AT
zm Handheld

TS·140S
HF Transceiver with

General Coverage Receiver

- TS·940S
HF r ranscfver with

General coverace Receiver

R·SOOO
Genera l Coverage Receiver

TM·221A/321 A/421A
2m /220 / 440 MHz Mobiles

- . -- - -.,- --.. . " - -" 'f'" ~ , ~ ; .iJi\,_:'f .... .. ... . ,
--- J -=••• •-.: .- - - ... " ..,

TH·2SATl45AT
Tiny HTs for 2m/ 440 MHz

Switches, Couplers, Fillers,
Connectors, Mikes, Keyers.
Piddles. He.dsets, Clocks.

Books, Power Supplies

AMPLIFIERS
vocom. oa'wa. TE Systems,
Amp Supply, Mi rage, Anncc.
Ameritron , Tokyo Hy-Power

RF ccnceots

ANTENNA TUNERS
Amp Supply, Amenucn . MFJ

Micro 2AT/4AT
Mmi Hancnercs

lor 2m or 440 MHz

.,
IC·28H

Tiny zm Wllh 45 W output

R-7000
General Coverage Receiver

Amateur Software
Ham Data Seuware for
Commodore Computers

Ask lor Descriptions

IC·781
ummate ham HF radio CRT
display &. spectrum analyzer .

Packet Controllers
xentrcnrcs and MFJ

IC·761
New t60· 10m transceiver

with general coverage receive I
and many built-Ill tenures.

RTTY I MOrS8 IAmtor
Hardware and Software and

packages by xanrroncs.
Microlog, HAl. MFJ, & more

----------.L--------:,;,"":<:iu: 133~ RU OER SERVICE CAItO

FT 23133173
Mmi HTs tor zm.

220 / 440 MHz

FT 727R
2m/ 440 MHz Dual Band HT

ROTATORS
xenorc. Alliance , Daiwa .

Telex Hy-Gain

FT·767GX
All Mode t ransceiver

witll CAT System

FT·747GX
Good low-priced basic HF

amateur nq.

FT·736R
VHF/UHF Base stauon for
SSB. CW oFM on zm. 44 0
MH Z, and ccuenat em. 220

MHz. or 1.2 GHz .

UNARCO·ROHN
TRI·EX

HY·GAIN
Ask lor package quotes on
complete tower assemblies
including Phiffystran, guy

wire, antennas, rotators. etc.

Will See You In Dayton April 29, 30 & May 1
At Our Usual Location - Booth 259-263

Join the Packet Racket!~

I!fYllJlJ!!!~>
Our associate store
Da....s & Jacilson Roilcl , PO, Box 293
I..acorrtle . l OUiSiana 70445

''''':'~'''''''. (504) 882-5355r. ,
, -- " L on,

r.,ms: 110 ~rS01ld1 C"«I<! aCC'jll~
PrICes r1fJ toOl mclude sn'W'"9. UPS
coo lee S1 35 per pack. PrICe! If.
SIIbI«/ ro c1llnglt ..,r/loul tIOf>a or
~ hvlloKlS,. tIlIf sdd lor
......... Aurtll:lrJnd ,t'llImS ¥r suD·

/«1Ill. 15" I'ftfllc~'''ll 1S>4 1und/H1f1

lee IIIf1 CtPr/<, .... tJI ,SSu«l lor USlI 011

your nexr jl>JtCn,se fGf SUjljlOflS rl>!'
m",ulacru"r5' .... rr.nI~s 70 gIll
C«/y 01 • ..." rlllly P/lor /I) purcnl$ l ,
U/I C1tS_-. ;It lClJ-/iolJ-Ill6J
lIt(J" ... /» ,,,,_ 61 "" UJSI

DISCOUNTS
FOR AMATEURS

EGE VIRGINIA
14800 Buold AmericaDrive, BJdg B
WOOdbridge. Vlrgonla 22191
IntClm1(l tl()l'l l7031643-1003
SefVJCe DellI ( 703 1 494 ' 87~
Fa. (7031 494·3679

Store Hours M-F 10-6
Sal 10-4

Order Hours M-F 9-7
Sat 10-4

EGE NEW ENGLAND
8 Stres Road
Salem , New Hampshne 03079
New England (NH Included)
Toll Free: 800-444·0047
Into & Service (600) 898-3750

Store Hours MTuWF to-!i
Th 12-8 , Sal 10-4

Amateur HF Bands
cuehcrett. Butternut , KLM,
Mosley, Hy-Gain , B&W, Van

Gorden, nusner. larsen,
Antenna Specialists ,

Centurion, Smiley

Antennas in Stock
lor Mobiles, Base Stauons.

and Hancneios

Everything Irom mini rubber
cucues to huge mcnceancers

ASK FOR PACKAGE
DEALS ON ANTENNAS

ANDACCESSORIES

Also , . ,
Antennas tor Scanners , CBs ,

Marine, Commercial, and
Short Wa~e listening

~'"
~
Winter Buyer'S
Guide/Catalog

Available-send $1 .

•



Number 35 on you. FHdbeck c.rd

DEALER DIRECTORY
CALIFORNIA

........
N~... HAM SIt>re open.nd ready 10 make. DEAl. We
call}' all lines. ship UPS, a n<l are ..pen Sun.by. A·
TECH EI.M..IRONICS, IOl3 Holly....."d Way, Bur
bank CA '1 505; (8 18)lW5-' 203.

San Diqo
Hard 10 find pam, ",rp!us eI«tmnio. Wlno:brd line
items. Hams, hobbyi., ts. industria l pm fessionals- from
nuts &. bolls 10 laser diooks,•.EIOXl mnically 'peaking,
(;ate.....' . go! it! M·F ' ·5:30 Sal . 9·5. G ATt:WA \ '
.:U:CTRO~ICS. 46JJ Conooy SI: . , Sa n lMIt'J C A
92 11 1; (6 19)21'J..6lll12.

COLORADO

0 . ..."
Hard 10 r,nd pan" , urplu, electron ic" standard line
ilems. Ham. , hobbyi' ls. induslrial profe" ionals- from
nulS &. boll> 10 la>e. diodes ... fJ«tronicaily ..pe.aking.
(;ate...ay·, COl it! M-F g-5:30 Sal. 9-S . GAn ;WA\ '
F.1..ECTRO~fCS, 5 1IS N. t·ed«a18hd. ' 32, Pr1toer
CO 80221 ; (3OJ )458-5444.

DELAWARE

S.w Ca.,II.
Factory aUlhoOzed dealer ' Yaesu, ICOM. Ten-Tox,
KDK. KenMlOd. AF..A, Kanlron ics. Sanlec. filII line: ..f
~. No sala In in Dda.... re. One mile ..ff
1·95. Dt:I ..AWARJo: A~ATU;R Sl.:PFI..\", 71 ~Iead

'I '" Road, N.w Ca.sl lT Dt: 19720 ; {302)328-'7728,

WilminJtton
Dela...are·s friendliest ham >«>re . AI.... Short..... ve sup
pl ies . A:'oIATEL:R & ADVA~Ct:D CO:'oI\IU~ ICA 

T10'liS, .U OS C OIJCO<"d Pike, Wllmlnl/;l on Ill': 19l1Oj ;
(3021478-2757.

FLORIDA

Mllomi
c . ... Marcon i, Inc . Pn,:.......neoj cornmuniCll.lions "'lu;p
rntnl. W~ do rep;oi n .CASA M.'RCO'li I . I ~C.• 718'J
SW Slh SUft1, Miami n . 33 1.... : lJ05)26 1 8 I lJ ;
(.'05)264-11443.

HAWAII

H"n"lulu
Kenwo<id . ICOM, Yae"" Hy-Gain. Cushcran, AEA,
KLM, Tri·EX To.....,r.; . Fluu. Beldrn. Alolmn. Etc .
1I0'li0l .. CLL: t:U:CTRO 'liICS, 819 Kfnlu mol u
SUftt . lIonolulu III 968 1.. ; (808)~5564.

IDAHO

,--
ROM WB1BYZ has lhe Ia'le>ol loI"d of lllRlletl . gear in
lhe InI.nnounta;n WC"oI ..nd the be'-I pri<.~ Clll1 me for
all you. ham needs. ROSS D1 ~"'RIBUTI'liG , 78 S,
Sial• • Prt"Slon II) 8326.\ ; (208 11l~2-os.1o/) ,

MASSACHUSETIS

I.lUlrton
Rd .. b1e Ioam' lure ",,...i<.·lnJ Ne.... t-:ngland. Full hne of
Ken........d and ICOM ....l; ~ed and "",...ittd , AEA, AR·
RL Public. tion•• Anp/lcnol . Alpha Della. . Au.lI n.
AwaNi. AIi,,,;o . Ameco;l, Ikneher. B&W . Cu.ho:ra fl.
Caml Cable. Oaiwa, Hu. tler, KLM. Kenp",. Lar..: n.
RollII , RF Cono;epl' . Tokyo Hy-power. Trac Keye,", .
Vibrople1. Welz. etc . T t:I..-CO :'oI , 1'liC. , 615 G",,"l
Ro.t IRI. 11911iltlrt"" :'01.' 0 1460: (617W16-_~.

(JO.M)I .

MISSOURI

St . I ......;"
Hard t.. find pan>. ",rp!us <:I"",lmnic., '>ta.no:brd line

item, Ham. , hobbyi,t." Indu'lri~1 I'",fc" ional, - from
nut. & boll .. to la""r di,ldc~ . .Electroninl1y spca ~ i ng,

Galewa) ', g(~ ;I! M-F 9-5:30 S4l 9-5. ( ; AT-"WA\ '
ELt:llRO~If.'S, I lll~ 8hd•• St. l ..ou;" '10
63IJO; (3 1" l-U7-6116.

NEW IIAMPSIIIRE

,....,
Serv Ing thr I'ooI m communir,r "' lIh ne.... and u'>Cd ~U IP

menl. W......; ~ and .., IV ice mo. .>! rnaJor liM,: AEA,
ASlnlll, B&W, Cu, heraH. EII(;(~nm , Hy-Gain. HU' llcr.
ICOM , Ken.... . ld. KLM . La""'n. MIrage. Mosley;
tullo., . rotor>o . cable lInd con""'-"1...... Bu,j""" holt...

Mon.-Sal . 10- 5 . Thu ......y 10-1 . O......d Sun.lHoIida) , .
RI\·t:'liDt:I .L t:l. t:CTRO~ ICS. I L"ndond..rr y
RUlld , llerry M I 0."\0.\8; (60J)4.\.I-.5j7 1.

XEW JERSEY

I..y ndhu."
Finall y 11 loam , tore in NJ . Locatoo I. mile ,0ut h ..1Rt. 3.
M"n.·Wed , 11:30·1:.'0, Thut...Jay I L3O·9. friday
II :JO.. 7;30 , and S4tunlay 9·3 . V'''''MC. ABARIS
S\'ST-"MS, 216 O '''nl..1 PI"". , l ..y nd hur~1 ~J

07071; (20 I ~j9.(lOI.!i .

XEW YORK

Jamnl.... n

We,tern New YlIr k's rlll<:>1 amat.ur r.ld,o deal.r lealur·
In g ICOM- Larsen- AEA - Hamrromcs- A'lmn . New
and u,.,,;l gea r \-'IIF eOMML:~ ICATIO'S, 915
'linrt h .\ Ia in St., J amn1o.. n ~\' 1470 1, (716)664

'-"'.

~.... \'orit.
N. ... Yor~ Cily 's Largesl Full Service Ham ~nd com

mercia! Radio Slore: , DARRY U .ECTRO'ICS, 5 12
".......r..a" ~.... \ ·.,..k ~Y 10012; 1212)925-1000 ,

XORTH CAROLI XA

Grrrn.ho...o
9a .m , 1o 1p ,m. Ck....,j M........y. ICOM our 'f'CCiiolr,r .

Sales &: Sen'icc. F& :'ol t :U :f., RO'ICS, 3520 Rocl<
Inxham Road. Grrrn '>bo>rU ~C 27407; (9 191299_

.'-&31.

01110

Columh....
Central Ohi,, ' , full·line: aUlhori1W dealer ro. Kenwood.
ICOM. Yaesu, Ten·Tee . IlI fo·Teeh. Japan Radio ,
AEA. Cu.ho:... ft, H...cler. and Bun.mut. Ne.. and u"",

t'qUlpmclll "n d,'9!ay and operalional III 00. 4U 10sq ft.
01....., . Large SWLdcpllnrntnl .lOO. l.: ~I\·I'.RS.'I .. A\t ·
ATF.Ut RADIO. 1280 Aida Drh e, R.y "..lds!lufJ
Il :olum hus) 01:1 " ,\tWill ; 161411IM-42t>7.

PEXXSYLYA;IIIA

Tn. .....
Same 4.,:alion fur owe' .' 8 yean. IIA l\l1'R()~ICS ,

11IV . 0 1" T Rn'OS t: EU:f.'TRO 'liICS , 403J
8ro.." .. illT R....d , Tn .."" PA 19041; (215jj57-

'''''.
TENNESSEE

,( ph ts

M-F 9-5 ; SlIt 9 -12; Ken ood. ICO.\! . Ten-Tee ,
c ...ho:...n. Hy-{'",in, Hu.cler . Larsen, AF.A . Mirage.
Ame ritrun , etc. Mf;I\I PIIIS AMATEt.:R f:I .. EC 
TRO-.:ICS, 14fi~ weu- Shol l" n Road , I\lt'mphis T N
_\8 108: CIIII Toll t 'l"ff: (lIOO l2J8-6 l li8.

TEXAS

J)lIllll';

In Dalla., ..nee 1960. We fealure Kenwood . ICOM.
y......., AF..A. Bunemur, Rolin........Ieu. public:atlOl'l"
and a ful11ine: 'I f iKccs.""''''''. Faet<ory aUI"'''';lOO Ken·
w,...id Se rvice Cen te• . t: t t:CTRO~ IC C t:NT t:R.
I'C.. 2Kffl R...., An., 1l,,11a.' TX 75201; (214)526
20ll.

H._ on
Han! 1'1 r,nd po ns. surplus cl«troo"",. slano:b rd line

'l.ms. Hams. hol>byisl' , Induslrial pn>(essionals- fn>m
nuts &: hI,lts tn la"" dicdcv.. .EIOClronically speaking,
Gole"'ay's g<ll il! M-F ~·5 : 3O s"t , 9-5 G ATt:\\ 'A\ '
t:U:lTRO-':KS, IIl645 Richmond A. ... ' 100. H...
I"n TX 111l4.2; (7U )91ll.-6.<;75.

SOlUlh.. ....IIlOlL".""'
Full It"" of Equ'l""enl and Acc" ..,,-;es. in·"'...sc ... r
vee. Te _as II Ten Tee Dealer ' :,OllSSIO .... ( 'O \l:'oIU·
'le ATID'S, 1190j " ier·( :lodln... Su il e 500.
1l0000on TX 77l1K2; (7IljK1'9-77.... .

DEALERS
Your COIllpMny name and "-''\age a n <,:nnU.in up " . 25 .........L, for as, lillie a- SIW YQrly (prepa id). or S~ for th= month, Cprepaidl . No rntnlion of mail~. bu,i~

pennined. Directory leu.nd paymrn( tnoIW rn ch "-'60d;"y, jn••haJl.:~of publicali..n. For e....mpk.ad~en" inJ for the April'KS i-..ue rnuo,l~ in""r han<hby February l SI .M~il

t.. 73 AIIllr' ....' RMlio. Hope Currier, W(iE Cenler. Pelerborwgh. l'O H O.l4 ~lI.
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24 00
2' ,00

III./cIlPr.
61,00
51 ,00
71 00
4200
46 00
54 ,00
6600

SEE YOu ATTHE
OALAHOO. CHARLOTTE
&DA~ HAWFESTS

MRF515 2.50
MRFSO] 2.50
MRF630 425
MRF846 4350
MRF1 946.A 14.00
C0 2545 11.00
S01271· 1 11.75
2N3553 2.21
2N3I6ll US
2N4427 125
2N55.f1t ] ,25
2N5590 10 ,00
2N55\11 13 ,50
2N5641 ' .50
2N5642 13.75
2N5643 15.00
2N5945 10.00
2N5i46 12,00
2SC l i46.A 15,00
2SCll47 175
2SC2075 3.00
2SC20\17 28 00
2SC2509 1 ,00
2SC2640 15.00
2SC2641 1' .00

OUTPUT IIIOOUf..ES
SAU4 55.00
SAU17A 50,00
S AY6 4250
SAY7 42.50
S AY15 48 ,00
M5771 2. M57733 u..
M57737. SC1011 SAV7

$IUlO
21 .00
2400
35,00
'0,00
11.50
16.00
11.00
11.50

'"1250
1400
1500

] ,00
.00
8.75

12.50
21.75
.. 00
12,00
11 ,00
12 50
13.50
15.00
20.00

' .00
2.75

11.75
10 ,00
11 ,75
14 ,25

7.50
a.se

We s tock a fu ll line o f
Motorola & Toshib<l part s
tot- amaleur, marine, and
business radio servicing

Partial Listing of Popular Transistors
2_JO MHz 12V. ( " = 2'V}

P N ~1i"1l 1M' &. Jh,tII PT.
MRf4 21 0 l00W $2otOO 153.00
MRf 422· 150 W 31 ,00 7800
MRf4 Sot . A 0 lOW 14.50 32.00
MRf 455.A 0 lOW 11.75 26.50
MRf48 5· 15W 6,00 11.00
MRFU2 0 ~W 16 ,00 35.00
SRF2012 a 65 W 12.75 28.50
SRf3662 Q IIOW 24.00 53 00
SRf3775 Q 75W 13.00 2100
SRf3795 Q 90W 15.50 3400
SRf3&QO Q l00W 17.50 31.00
2SC2290 Q lOW 1675 31,50
2SC2179 Q l00W 2200 41.00

o s.lecIH High G.n "'.,eNd0.-. A".~

VHF UHF TRANSISTORS f2V.
R.,in t} MHz ~I f • .

60W 136·174 21,50
]5W 136· 174 26 00
lOW 136 · 174 33.00
15W 40 7·512 11 00
25W 40 7·51 2 21.00
40W t07·51 2 25.00
sow 407·512 31.00

4W 136 ·174 6.25
15W 136· 17t 8 ,00
25W 136·174 9 ,50
30W 136· 174 9 ,75
40W 136· 174 11 ,50

MRF245
MRf 247
MRF248
MRF"'1
MRF"'4
MRFU 6
MRFU '
2N6080
2N6081
2N6082
2NSOU
2N6014

MRFI 34
MRF 136
MRF1 37
MRf138
MRF1 7t
MRF20.
MRF212
MRn 21
MRF224
MRF237
MRf 231
MRf 23\1
MRF2tO
MRF260
MRF261
MR F262
MRf 2'"
MRF309
MRF317
MRF406
MRF 433
MRF U \I
MRF450
MRF453
MRF451
MRF 475
MRF 476
MRf 411
MRFn l
MRF411 2A
MRF411 7
40582
NE 4ff 37

RF POWER
TRANSISTORS

OftOER LINE _ or TECH HELP
' 6 19\ 744·0728
fAll 161' ) 7U · li43

HI.o.m.. Jh/chad. _ Sal«:tfld P.r'. A"aif~

We . tock RF~ I' ansi. lor. tor AIIM. KlM. Collin-.
Yee. ... Ken.GOd, C.. bic , M i .~, 1'010 ' 01. .....Ihkll,
~.ncy. Johnsoro. tconl. Dr_.TWC, Wll-. GE,~e .

C..........~onCO. PT. SO. SRF. JO.1iftd 2SC P N• .
Quanl ily Pricing AVlliI. bIe Fo .e ign 0.-. Accepled
ShipplngH.ndling $5.00 COO I VISA I MC

O.d. , • •ecei ved by I PM PST . hlpped UPS ••me d.y
Ned OIly UPS dell"ery • .".ilable

ORDER DES K ONLY _ NO TfCHNICAL
/800\ 854·1927

PARTIAL LlsnNG OF 1II1SC. TRANSISTORS

73

Call _

USA

PC/Zip _Prov./State _

Bank. No.
The American Radio Relay League

225 Main Sl Newington, CT" 06111

COAXIAL
DYNAMICS, INC.
15210 Ind ustrial Parkway
Cleveland, Ohio 44135
216-267·2233 1.aoo-cOAXIAl
Telell: 98-0630

SeNice and Dependability...A Part of Every Product

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

Government Liaison and More-Much More!

CIRCLE: 186 ON RfADER SERI/ ICE CARD

Measure Up With Coaxial Dynamics
Model 7510 Frequency Counter/Wattmeter

SEEUSATDAYTON
BOOTHS 400 & 401

This 2-in-llaboratO!'Y/portable, compact. dual function digllallrequency
ccumeowartrneter makes frequency and power readings easy.
The optional battery pack converts Model 7510 to a portable field service
instrument. The frequency counter measuring range is 10 Hz to 1.25 GHz.
The wattmeter power measuring range is 100 mW to 5 kW over 2 to
1,000 MHz, determined by standard elements ordered separately
Contact us lor your nearest
aulhvrized Coaxial Dynamics
representative or
distnbutor in
our world-wide
sales network.

MEMBERSHIP APPLICATION
Name
Street
Ci ty

$25 in U S. $33 elsewhere (U,S. tunds] Licensed ama teurs, or age 55 or over, upon submi tting
proof 01age. may request me special dues rate of $20 in the U,S. $28 else where. in U.S. funds)
Persons age 17 and younger may quali fy fO!' special rates. write lo r applicat ion.

For posta l pu~. fIlly percent of dues IS euocared 10 OST. the ba lance for membershIp

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

-~ .

+- $ 4,

NA METER
• Read SWR. R F power
and fie ld Slrengl!!
• 10 Or 100 watt range.
• 1.7 to 150 MHz.

5 W R3P ...$19.95 + $ 4. UPS

. !',. -

SG -4160...$149.95
SWR RF AN

• lao K Hz _ 150 MHz;
4S0 MHz on harmonics.
• R F output: 100 mvs.

BJ200...S229 .95 .. 54, UPS,

DIPMETER

220 MHz!

RF SIGNAL GENERATOR
DM-4061.. ,$19.95 +- ss . UPS

• Enjoy SHORTWAVE or EXT END frequency
for YAESU FRG9600 and !COM R7000 radios.
o The following lIave PL259 conneclers
for YAESU FRG~

o FC965DX...$149.95, 20 kHz _ 60 MHz.
o FC1300.,.$199.95. 800 MHz _ 1300 MHz.
o WA965...$109.95, 3Q Milt _ U G Hz.
o Contro l cOMole fo r UK of operation
, witclle~ converters and antenna~ in/out.
CC965 ...$119.95
o FC7000 for ICOM R7000 with tyse ' N'
ccn necters. 20 kHz-60 Mhz...$159 ,!J5
o FC9650 X, FC1300 , WA965 &. FC7000 can be
used withoul Control console and are
I)Ower...-:l from: FRG9600 or R7000.

• U to 2S0 MHz.
• 6 plug -in coils.
o Use as OSC for
rece iver alignment.
o See the review in
'7)' Magazine (nov. 117).

o Covers NOVIC E 220 MHz band!
• 16 Memories!/Scanninl .
o Delay/Lockoul/Priority.
0 26_30, 60_10, 115_118, 210_: 60,
410·S20 MI~z. N1CAO~·

..

10 miles west of Washington, D.C.~ ELECTRONIC EOUIPMENT BANK
Sorry-No COD's '~ ~ 516 Milt Stm'. H.E.
10-5 Tues., Wed., Fri . 10-9 Thursday~ Vienna, VA 22180
10·4 Saturday Closed Sunday and Monday~Order Toll Free: 800-368·3270

Technical and VA Orders (703)938·3350

36 Pa ges o ve r 300 items fo r t he SWLer!

CALL OR WRITE TODAY!

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

• Allilch 10 Iny RS232 eompa.l;bl~

computer for CW.RTTY.ASCll,AMTOR.
PACKET and WEATHER FAX (Ep$(ln
MS- 80/ RX -80 fo r F:uc imile ).
• T he PK 232 is T HE UNIT to buy!
[EB includes the AC Adapte r
_ 571512 with purchase!
PK232 ... 299 . • _ ..s---I

\=-R't't 1988 CATALOG

SHORTWAVE!

o Doppler OF syllem for FM receivers.
• User attaches his own coa~, antennas &. speaker.
o Nor mal transce ive operation even wllile DFing!
o 20 _ 200 MHz, dependant on users equipment.

DF.. .$3 29.95 . S&1l.

DATONG MULTIMODE
AUDIO FILTER

o sse. SSO &. PEAK , sse &. NOTCH,
CW &. RTTY!
o If you need an audio filt er Illis is it!
FL2... $1S9 .9S .. $4. UPS
• Tile ultim ate audio filter: same as
FL2 but witll AUTO NOTC H!
FL3" .$229.95 .. $4 . UPS

DATONG DIRECTION
FINDER

DATONG AUTOMATIC
NOTCH FILTER

COMPUTER INTERFACE
AEA PK 232

• Automatically notch out
heterod ynes, wh.islles.
• Get rid of ' tuner- upper,'
on NET frequencies.
• I second is typ ical lock
time/ covl' rt. 270 Hz 10 3.5 Khz.
• AUla/ Manual operat ion in
Notch or Pea k modes.
ANF...$119.95 . $4 . UPS

LAPEL
MIC!

o GaAs FET preamp.
• Compact solid stat~

POWER Amplif ier in
3Q or 50 wall models
o lCOM. K ENwOOU Or
YABU from:
$169.95 and up!
CA LL FOR DETA ILS,
MICROS &. Stan dard

o Turn your Jl ANDfl ELD
into a Mobile G innt'

• We ship worid·wlde
• Shipping charges not Included
• Prices & specifications subjecl to

change wllhout notice

• Handse l wjPPT switc h.
• Bracket w/OTMF, spea ker &:
volume controll.
• Upgrade your ' mobile' image!
Sl'eCifv YAESU. ICOM or KE NWOOD.
HSC701 V, l or K...S79.95 + $4 . UPS

o Finally a s~aker/mih

we Un all afford!
o Speciry YAESU, ICOM nr KENWOOD.

DMC537Y, 1o r K ...$1 9 .95 . $4,

WP230 or WP250; Y, I, K .. $4 , UPS

NOVEX 537 SPK MIC

EEB
-

DOCKING BOOSTERS

..J.J. ..

• Clip-on lapel Mic/Earphone.
• PTT switch/battery powered,

(battery not included).
Speci fy tCOM, YAESU, K ENWOOD.
O rder. HWIOI, Y o r K 54.UPS
INTRODUCTORY SPECIAL...$J9.9S

NOVEX 701 HANDSET

CIRCLE 43 ON RUDER SERVICE CAR



The new Alinco ALX-2T is far and away the best transceiver
for the dollar and size conscious ham.

• Tiny = Actual size shown - with optional 160mAH battery
.Tough = 4+ watts output on high power - with standard 450mAH battery
.Terriflc = One memory - settings on front panel

• Unit scans between thumbwheel
frequency and memory

• cress Board Standard
• 12 button DTMF pad standard
• Battery save circuit draws 8mA

for extended battery life
• .16uV sensitivity
• LED lights thumbwheel
• 140.18 to 149.995 mHz
• Easy operation
• 2-year factory warranty

Accessories available:

• 7.2v 160mAH Ni-Cd battery
• 7.2v 450mAH Ni-Cd battery
• 7.2v 700mAH Ni-Cd battery
• 9.6v 450mAH Ni-Cd battery

(6+ watts output)
• Earphone/microphone
• Leatherette case set
• 117v AC wall charger
• DCI DC converter
• DC charging stand
• RCA to BNC adapter

ClftCL.E 8 7 ON AEAD£A S£RVK:E CAItO

r-- - - --- - - ._- ---- - - - - ---,

Alineo's products are carried by these fine dealers
il·TICI>.·_CA
_l_ec-m.·WI~•••Iu ~I)(

__.. CoorwoI. ETC. · sao_. 1'Jl
,,[$. M.tw_ . W I

" ES· WI<:_ 1I1l0. OH
" ES ·onsr-. FL
"ES·C FL
...ES V~. NV_n__ ...."._IOI.1'Jl

....ElICl-.-_Y-'N'I

.........................c.>Ier- W.....OW",SD
CoIorwlo CornftI CIfII... oer-, co
DIf_~ " ....' ....rSuppl' .N_C.'II, DE
00<:'1 Communl<:IIIOO1s, 1l01l'tl1l0.0"
EI Orill'lIIII EI«:,_s , B.....n...' ... 1'Jl
EEB ,~Vil

EGE.WC"WlO5t flU .V'"

EGLWC.-_. NH
ErI<;lo_~_ . a.Ieogo.1l.

Floyd EliICf_ ·CoII;_.'L
TlII ,..... SIll..... , E_"'III. IN
TlII Him "ul · "m",!lo. Tl(
HIl .., _0' HIrt'o<d, CT
Hen.., _ . ....,." "9""e".CA
,..l rId\ :S-Co.. W1_.d.lllO. NV
,..R (1OoCl"",,*, . .....og... M'
HIlO · ..._CA

HIlO ·"'1lMa. (lIl
HIlO · _I-.CA

IofFlO ' Oald_,CA
HFlO . Pl>oenl •• AZ

HFlO· SIn OlIgo. Col
1-+110 ·v.. .....,.. CA
HSC · _ a.., CA

ItSC . SK••, Col
HSC-S"O"" Col
In' s,.,_. M....... FL

J""', £-.et_ I · evo... Cil,. CA
l(onfl«!y " SlO<:llllI . S... "nlor>~.TX
K./I £I«:I"",ICI ' Cod.rO",... NJ
M",,_ £1oo:I_ S · _'or>. tll
M.,.__ClftlO'.~.MD

_...--...£liICf.................... Tlol
M~_ M' CI ' . ,.. MI
MI_ eor-t"'G - _ . TX
MI_~ Rod~CIft"r· K..- Cily. MO
N 1 0 £1«:, ,,,,, 1<:•. MIami. FL

Ofnnl EI«:, OOI>I(:, ' Lo.-. Tx
0. 1 ••"ElIcl_I 'saoJoll.CA
RF (001....;-.__• MN
__. __ NV

AI,. ""' '' '1Iw-DI<1y.HH
""""" ( "01..1 · _ngtOOl. CT_ ..E '_. ·W~_. _
Roll [!jll".....,. .... Co, • "'"'''''. 10
Sa'.lIlto CI ' ,. MI" . ooo>o/ls, MN
TIl-Gom EI«: I"",!c Comm.· LIIIIOIOOl. Mil
T.x. Comm. CIo>l.. ·__. nl

T...T_·_.n:
V><FCOOM.... ',..-·J_II'_...NV
M' TI_SIlw.CoII.., NC

CA-NilDA:

Canadl,n Ol,trlbutor
TellptO S.l., Inc.. Burlington, Ontario
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Figure I . The author's OSL card from Pitca irn Islalld 's most prominenl ham, Tom
Chris/ian VR6TC.

believe that ships often visi t
the island . Years ago, several
ships a week visited Pitcairn, but
now only about two vessels a
month stop by. Thus , for Pit
cairners, radio is now more impor
tant than ever.

Aadio lirst arrived on Pitcairn in
1922, in the teem of a donated
crystal receiver from the Marconi
Company. A small coil transmitter
that a New Zealander gave to the
community sent the fi rst radio
transmissions from the island in
1926. Two Americans installed
transmitting and receiving gear
paid for by private contributions in
1938. In 1940, the New Zealand
Navy built shortwave facilities ,
providing the first regular link with
the outer world.

Radio, however, is nearly the
only modern convenience on the
island. Most residents live in un
painted, ramshackle houses built
from lumber thrown overboard
from passing ships, There is little
furniture. Kitche ns have dirt floors
and stone ovens.

vet there is some moderniza
tion . The nearty 3O-year~kl bull
dozer used in building the Jetty re
mains on the island , The islanders
occasionally use this ti red old
beast 10 rehabilitate the dirt pam
running Irom the landing to the
homes 301) feet above and to hetp
move cargo. There are several
dozen motorcycles and a few 3
wheel all-terrain vehicles. There
are now even a few VCAs on the
island, showing tapes that hams
around the world sent to the is
landers! Tiley also have a video
camera .

Only 28 souls constituted the
original group that settled on Pit
cairn-nine mutineers, six Tahi
tian men, 12 Tahitian women, and
an infant girl. This original group
spawned large families-the pop
ulation peaked in 1937 at 223 resi
dents. Today, however, there are
only 40 people on Pitcairn, which
causes grave concerns lor the fu
ture of the island.

As th e number 01 residents
dwindles, some observers say
that the end of the communi ty is in
sight. According to National Geo
graphic writer Ed Howard, in a
1983 article about his visit to the
island, " If only a few more (resi
dents) leave Pitcai rn, it may not be
possible to man the longboats and
make contact with the lew passing
ships." Indeed, some recent visj..
tors to the island claim that even
Tom Christian says he would like
to leave Pitcairn. Others report
he 's been saying that since at
least the early 19705111

TOM CHRISTIAN
P. 0 , lOX I _ADAMSTOWN
:1..3 SOUTH PACifIC

Tom Christian VA6TC, the ge
dio Officer, is the most famous ra
dio communicator on the island.
Many hams have worked Tom .
This position pays Tom to handle
official and personal traffic mostly
through a commercial station in
Suva, Fiji .

Tom is a sixth generation de
scendent of the original leader,
Fletcher Christian. Tom is six leet,
two inches tall, trim, and in his
early fifties.

Tom's wife, Betty, operates as
VR6Yl.lrma Christian-a relative
01 course-is licensed as VA61D,
Then there's Kari Young VA6KY,
one of the few outsiders to join the
Pitcairn community . When she
was a teenager in her native NOf
way, she read the 1932 book
Mutiny on the Bounty, by Charles
Nordhoff and James Norman Hall.
This book also expounded many
myths IOf it was meant to be fic
tion, yet it fascinated Kari . She
thus studied to be a Ship's radio
operator, went to sea, reached
Pitcairn Island, and settled in.

Isolated

Many people also mistakenly

Far from EveryWhere

Pitcairn is located roughly half
way between the United States
and New Zealand . The nearest
commercial port is some 1,350
miles east and slightly south of
Papeete. Tahiti.

Another myth abounds that to
day's Pitcairn is the home base lor
descendents of the mutineers. Ac
tually, lewer than three percent of
the rebel's descendents live on
Pitcairn. Worldwide , there are
some 1,500 descendents. Nearty
half live on Norfolk Island , a p0s

session of Australia located 3,700
miles to the east. Nearly 400 de
scendants live in Australia. 160 in
New Zealand, and 150 on Tahiti
and other French Polynesian is
lands.

fa Nb HJ...'1\ <onlirmi..(5sl.)CW esc a .....CJ-1 MHo

at / Z.f1; GMT o[/ X"JI /{ I9S1«.,...,.~6",·,--,...£,- _

Numbef 36 on roy' FeedNek e-rd

PITCAIRN ISLAND

QTH is Pitcairn Island

great violence."
Despite the landi ng hazard, the

mutineers settled on the island in
1790-"almost in desperation,"
according to a government book
let about the island-after two
months sailing in search of a sale
hideout.

the mutineers were the lirst peo
ple to inhabit Pitcairn. Actually,
Polynesians lived there centuries
earlier. Rock carvings. human
burial sites, earth ovens. and oth
er artifacts on the island show
this . Indeed, the mutineers were
not even the first Europeans to
sight the island. In 1767, 23 years
before Christian and his gang ar
rived, English Captain Philip
ca rteret. in com mand of His
Majesty's Ship Swallow , sailed
by. but didn't land because-as
he noted in his ship 's 1og-"the
surf broke upon (the island) with

Mut iny on lhe Bounly

Many people know th at mu.
tineers from His MaJesfy's Ship
Bountysenled Pitcairn. She was a
100 loot, three-masted , armed
merchantship. The crew's mis
sion was to sait from England to
Tahiti, barter for breadfruit trees,
and deliver them to British
colonies in the West Indies to
provide lood for slaves.

The mate, Fletcher Christian,
and other crew members took
over the ship and aborted that
mission. The mutineers put the
deposed captain William Bligh
and eighteen of his crew in the
ship's small boat and set them
adrift. Most eventually reached
England.

The rebels sailed the Bounty
back to Tahiti to continue the fabu
lous partying they'd started there
earlier.

8eyood these basic facts, how- Dangerous Ground

ever, what most folks knOw about The mutineers made a poor
the mutineers comes from Clark choice. The island is only about
Gable's portrayal of Fletche r two miles long and one mile wide.
Christian in the 1935 film, Mutiny 11 covers approximately 1,120
on the Bounty, and from Marlon acres-less territory than the
Branda's role as Christian in a AockofGibraltar. The only access
second film version, in 1962. is through a boulder-strewn cove

Unfortunately, both those films on which heavy seas pound at-
are packed with errors. Probably most continually. Nearty vertical
the most extreme error was the cliffs 301) ' and higher surround the
depiction in Brando's film of rest 01 the island .
Christian dying on a Pitcairn Is- To get on and off the tsteno . the
land beach. There isn't a beach seiners built distinctive 36' long-
on the island, and Christian died boats, which they learned to work
in a field of yams, fatally shot by in and out of the cove-by oar, of
oppressed Tahitian men. Accord- course. Diesel engines later re-
ing to Ian M. Ben's 1973 book Pit- placed oars as the main prcpul-
cairn: Children of Mufiny , howev- sian for these beets, but they are
er. even today's descendents of suu the only means of landing on
the mutineers " accept (those the island. To make boat-handling
faulty films) as gospel." easier, the British Navy built a

People also incorrectly assume concrete jetty in the mid-1970s.
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Isle of Intrigue

In some select circ les, a person
hasn't really traveled untnthey've
visited Bang on Iron, Goat House.
Down Under Johnnie Fall, and No
GutsCaptain .

Sti ll, they do earn two points it
they recognize those names as
key locations on the fascinating
DXCC country 01 Pitcairn ISland
VA6.

But unusual place names are
not the only strange and largely
unknown facts about Pitcairn.

Leon Fletcher N6HYK
274 Webster Dr.
Ben Lomond CA 95005

llTHDX
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QSL Cards
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o 100 @ $8 .97
0 250 @ Sl 9.97
0 500 @ 539.97
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I Style: I
I Q uantity : I

I I
I I
I I
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I Addrcss I

I City _ Sta le _ Zip I
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Style V
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Style W

Now you can get the h ighest qua lity QSL cards without
spend ing a fortu ne ! We put these cards on our press as filler
bet ween jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price .

Not that we skimp : All three styles are produced in two
colors (blue globe o r sa te llite with black type). At these
prices, you can sta rt th e new yea r ou t righ t by QSLing all
those disappointed hams who've been wait ing for your card .
Tell 'em the card was printed by Wayne!

AEA • ALINCO • AMERITRON • CUSHCRAFT • ICOM
• KANTRONICS • KENWOOD • MFJ • MOSLEY • SANTEC
• TELEX HY·GAIN • TENTEC • YAESU • AND MORE!
71 Meadow Road, New Castle, Del. 19720
Factory Authorized Dealer!
9-5 Daily, 9-8 Friday, 9-3 Saturday

La~I"'""tO<y.D.'yUPSSeNi," 800-441-7008
New Equipment Order& Pricing

302-328-7728
SERVICE, USED GEAR INFO

NO Sales Tax in Delaware! one mile off 1-95
Prices are subject to change wlll10ut notice or

obllgllllon. Produc ts ar. nol , old lor evaluation.

r ...,mission R,anl<od 10 l'hot<lcopy
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by Larry Ledlow, Jr. NA5E

" The ham industry
de votes a great deal of rhetoric

(and darned little else) to recruiting
young hams into

the hobby. "

their employers. With education
eeneuts taxable , some ern
ployees can no longer afford
school, thus putting an end to
their academic careers . Obvi
ously, Congress no longer feels
education is 01 paramount im
portance in our society. This does
not bode well lor the future of
America .

Uncle Sam has just taxed our
efforts to improve ourselves.
(WOUldn't it make more sense 10
tax the uneducated?) Warm up
your pencils and word proces
sors and encourage your repre
sentatives in Washington to
make tuition assistance untax
able again. We 'll all be better
lor it. III

The Tax Man Cometh

Speaking of education, like a lot
01 other folks this year, I am learn
ing about the new tax laws that
took ettect on January first.
There's nothing quite like staring
down the barrel 01 a 1040 long
form aimed squarely at my pocket
book to make me read the fine
print.

Our politicians, in their infinite
wisdom, have decided employer
paid education benefits are now
taxable! Yessir, all tuition-assis
tance benefits to US employees
are subject to Federal income tax:
and Social Security withholdings.
Imagine gening your employer to
pay for a few evening courses you
need for the next promotion, then
finding your lax bill increased by
another $500!

The impact is potentially dis
asterous on advanced engineer.
ing and technical education in
this country. After all , many tech
nical graduates, until now, have
pursued after-hours degree pro
grams sponsored largely by

of the ham magazines.
You're probably saying, " Yeah,

sure. This is just a lot more
r het o r i c . Nothing will eve r
happen." Why not? There's a lot
of inertia to overcome, but with a
few shakers and movers, we can
get things rolting.

Volunteers , please step lor
ward!

such a group to give the hobby a
great shot in the arm.

Why not team up with other or
ganizations with similar goals?
For example. the Institute of Elec
trtcat and Electronics Engineers
(IEEE) is especially concerned
about the dwindling number of
engineering students in America.
Certainly amateur radio programs
in schools would interest many
students in electronics teen
nology. Hence, a common inter
est between the IEEEand the ham
industry.

A plan well thought out and
prope rly execu ted be tween
national organizations wou ld
carry a lot more weight than a call
to arms on editorial pages

"Congress
no longer feels education

is of paramount
importance."

Just the Beginning

OK, suppose we all agree that
ham radio would succeed as a
teaching tool. Big deal. That's the
easy part. We have to success
fUlly pitch the idea to hundreds of
thousands of non-ham teachers
and schoo l board members .
THAT could be a problem, but not
il we're smart about the sales ;ab.

First, we need to find the sym
pathizers amongsl the teachers .
By highlighting successful pro
grams already in progress around
the country, the industry is bound
to win over quite a few converts.
After all, a lot of the teachers are
just as tired of the routine exer
cises as the students. With data
on current programs, the next
step would present the pros,cons,
and hard 'acts to the National
Education Associa tion (NEA)
and other teachers' organizations
at nat ional and regional con
ventions.

An important point: Sympathel
ic educators who believe in the
potential of ham radio in the class
room would have to make the ac
tua l presentation. I seriously
doubt the NEA or other educe
Iional groups would view a ham
industry pitch as anything other
than a commercial venture . That
doesn't mean the industry can't
support Educators for Amateur
Radio, however. For that matter.
all of hamdom should support

Number 37 on your FMdbaek earo

promote lun and meaningful
learning experiences. But, alas,
the opportunities to explore cre
ative teaching and learning are
few and far between, especially
in ou r nat ion' s pub lic sc hool
systems.

Nonetheless, there are a few
shining lights in the darkened
halls of academic endeavors .

Take a look at Peter Kemp's
BEARS project in this issue .
Carole Perry WB2MGP of the
New York City school system is
another innovative inst ructor
you' ll read about in an upcom
ing issue. And a handful more
teacher-hams recognize amateur
radio as something more than an
end in itself.

They view this great and varied
hobby 01 ours as an effective
teaching tool. They use amateur
radio as a means to get the stu
dents invOlved with the subject
at hand: science, geography,
government, loreign languages,
civics , mathematics , and so
on. The student and faculty re
sponses have been overwhelm
ing. Amateur radio's use in the
classroom to teach a variety of

Ah, but who remembers the subjects works . Full stop. It's
taste of paste? How about leeding fu n l or bo th students a nd
the gerbils? Then the Chemistry teac he rs , and amateur radio
experiments. making that book- gains some respect amongst non-
case in wood shop, or the field trip hams.
to the candy factory? THOSE The ham industry devotes a
were the feast days . those mem- great deal of rhetoric (and darned
arable interludes from the hum- lillie else) to recruiting young
drum 01 rote learning . Those hams into the hObby. Is there a
special days and events actually better way to expose the public at
meant something . They were large 10 amateur radio than in the
diverse sensory experiences. I got school system? Students , par-
my hands dirty, created some- ents, teachers, and administra-
thing tangible-I used something tors-most of us fit into at least
more than a book or the blah-blah- one of those categories-would
blah lectures to learn something all be exposed to amateur radio!
new. All of the truly memorable Further, it doesn't have to be tim-
experiences in school were FUN! ited to high school or elementary

Thank goodness lor innovative grades. Why not extend the con-
teachers and understanding ad- cept to college or adult continuing
rmmstretcrs . who succeeetuuy education programs?
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Sweet Memories

School days were either feast or
temroe. intellectually speaking. I
can still recall the countless ses
sions recit ing addition tables in
harmony with two dozen other
children. Or the ocean of tiny
cones hunkered down with giant
pencils and Big Chiel tablets, our
tongues positioned lor maximum
concentration , while we made
miles 01 graphite loops between
the lines on the paper. I would ask
myself il there really was intel
ligent life beyond second grade.
Better yet , the history lessons,
staring at dalelines, maps, and
family trees hoping to burn the
images onto my retina for easy
recall on the next exam.

You, too, eh?

Good Morning, Class l

on. how I used to dread school.
The prospect of another day of
ABCs or other tedious exercise
hardly motivated me to drag my
lazy buns out of bed. The real rno
twatcr was my mother 's recipe lor
rise-and-shine , which she very
deftly applied with the palm of her
right hand. Ugh!



• M. CH/VFO CH sub-dial. 10 kHz step
tuning forquick OSYat VFO mode, and
UP/DOWN memory channel for easy
operation.

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

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

• RF power output control.
• AMTOR/PACKET compatible I
• Built-in VOX circuit .
• MC-43S UP/DOWN mlc. included.
Optional Accessories:
_ AT-130 compact antenna tune re AT-250 auto
malic antenna tuner . HS-5/HS-6 fH S-7 head
phones _ IF-232C/IF-, OC computer interface
- MA·5N P·1 HF mobile antenna (5 oancst
- MB-4 30 mobile bracket . MC-43S extra
UP/DOWN hand mIC.• MC-55 recrm goose neck
mobile rmc.e MC-60A/MC-80/MC-85 desk mICS,
• PG- 2S extra DC cable _ PS-4 30 power suooty
- SP-40f SP-5 0B mobile speeeers e SP-430
e~lelnal speaker_ SW-l 00AlSW-200AlSW-2000
SWRlpower meters . Tl-922A 2 kW PEP linear
amplifier root tor DNOSKj . TU-8 CTCSS lone unit
- YG' 455C-l 500 HZdeluxe CW filter.YK·455C·1
New 500 Hz CW Irlter

Complele servICe maTl(ldls are avaIlable 10' aN Kenwood
rfanSCE't>''''Sand mosteceessoe-es. SoeofICaIlQIIS IeallJres.
andptlCesa,eStfbtecfrodtangewlfhoufnorfCeOlob/ogall()ll

KENWOOD U.S.A CORPORATION
2201 E. Dom inguez St., Long Beach. CA90810
P O . Box 2 2745, Long Beach, CA 90801-5745

KENWOOD

• New Featurel Programmable band
marker. Useful for staying within the
limits of your ham license. For con
testers, program in the suggested
frequencies to prevent ORM to non
participants.

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

TS-68~OS~=--------:;:::::::::::::==:::;:~
All -mode multi -bander
_ s rn (50-54 MHz) 10 W output plus all HF

Amateur bands (100W output).
• Extenced 6m receiver trequency range 4 5 MHz

to 60 MHz,Spees. guaranteed from sotc 54 MHz
I Same functlOflS of the 15-1405 except opllOflal

VOX (VOX-4 required tof VOX ccerencm
I Preampl ifier for 6 and 10 meter band.

O~ 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, Setling
the pace once again, Kenwood int ro
duces new innovat ions 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.
rRecerver speer/lea/IonS guaranteed from
500 ~ H.. rc 30 MH..j Mod ifiable for HF
MARS operation. (Permit reouuecu

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

• Superior receiver dynamic range
Kenwood Dynafvltx" high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.

•



This YAESU FT-736 VHF/UHF Transceiver
in the 73 Magazine

"GREAT DAYTON GIVEAWAY"
This most advanced UHFVHF Transceiver of our generation can be yours . Just mail in your entry
postmarked no laterthan April 10 or stop by the 73 or Yacsu booth at the 1988 Dayton Hamvention and
fill in an entry form . Drawing to be held April 30 at Dayton .

HERE'S WHAT YOU WIN:

_________ Zip _

I Oflar valid only in lhe U.S " its letJilories and possessoons. Please allow 6 weeks lor
delMtfy olli'sl rssue . 6846$WL _

* * YAESU FT-736 VHFIUHF TRANSCEIVER
* * YAESU FEX 736-506 METER MODULE
* * YAESU FEX 736-220 220 MHz MODULE
* * YAESU FTS-8 TONE ENCODER/DECODER
* * YAESU MD-I 88 DESK MICROPHONE

r - - - - - - - - Mail to; 73';G,e;Qayton G;;BW-;; ..,

D YES' Clrculahon Dept.I ro ___ I
• Peterborough, NH 03458

I Enter me in 73 's Great Dayton Giveaway and start mv I
I subscr ipt ion to 73 Amaleur Radio for the term checked: I
I I

D One year for $19.97 D Two years for $34.97
I D Chcck enclosed D MC D VlSA O AE I
I I
I Card # Exp. Date I

D No. I do not wish 10 subscribe now, but please enter my name in I
73 's Great Dayton G iveaway .

I
Name Call 1

I Add ress 1

I I
I City I

I Stale I
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Gel a pencil ri~ht now and fill in the attached entry
blank-and sian making room for your new YAESU
FT-736.
IN~TANT SAVINGS You're always a winner with 73:
Subscribe now and pay only $ 19.97 fo r one year-you
save over SJ5 off the cover price! or put o ver S35 back in
you r pocket when you sign up for 2 years!



Yaesu's miniHTs.
The smallest, smartest,

to est radios.Anywhere.

Prices and specifications subject to change .;Ihout noUce_ PL i$ a l'egis!,o>rt'd lrademan of MO[(Jrola, Inc. "33ft shOll-n 1I"lib opIioul r~B-9 battl'1} fJIICk.
CIRCLE 165 0Ii RE40ER SERVICE C4 RD

You canchoose the miniature 7.2-volt,
2-watt pack shown in the photo
below.Andall battery packsare inter
changeable, too.

And consider these options: Dry
cell battery case for 6 AM·size cells.
Dry cell battery case for 6 M·size
cells. DCcar adapter/charger. Pro
grammable CTCSS (PI, tone) encoder/
deooder. DTMF keypad encoder,
~Iobile hanger bracket. External
speaker/microphone. And more.

Cheek out the FT-23R Series
at yourYaesu dealer today. Because
although we can "'II you about
their incredible performance, tough

ness and small size,
seeing is really

believing,

Whether you 're a Novice or Extra
classoperator,you're sure to appreci
ate the high power,durabil ity and size
of Yaesu 's FT23RSeries mini-ll'l's.

'Ib begin with,youll fi nd a model
that's right on your wavelength.The
2-me"'r FT23R.The220·MHz FT-33R.
Or the 440·MHz FT73R.

Whichever you choose, you bene
fit from incredibly small packagi ng.
(Thke a lock at the actual size photo.)
Aluminum-alloycasesthat provethem
selves reliable ina one-meterdrop
testonto solidconcrete.And moisture
resistant seals that really help keep
the rain out.

But perhaps best of all, each
radioblends sophisticated, micro
processor-controlled performance
with surprisingly simple opera
tion. In fact, it takes only minutes
to master all these features:

Thn memories thatstore fre
quency, offset and PI, tone. Mem
ory scanat 2 frequencies per
second. 'IX offset storage. Priority
channel scan. Channel selectionvia
tuning knob or up/down buttons.PI,
tone bonrd (optional). PI, display lnde
pendent PL memory per channel. PI,
enoode and deoode.LCD lJOI'~r output
and "S'me"'r display. Battery-saver
circuit. Push-button SQuelch override,
Eight-key control pad. Keypad lock.
High/low power switch.

The FT-23R comes wi th a 7.2-\'0It,
2.5-watt battery pack.The FT-73R wi th
a 7.2-volt. 2-watt pack.And the FT-33R
with a powerful lz-volt, 5-watt pack.



TM-3530A
Fun-featured mobile transceiver

The TM·321A comes with 16-key DTMF mic.
A complete line 01 accessories is available for all models.
Complete se'~;c" manu,,;s are available for ,,'I Kenwood r,ans,,"ovet5 and mOIl! "ccessories
Spec, fica/ions and prices ar" subjecf 10chan ge witllou! nofice or ob ligation

KENWOOD
KENW OOD U.S.A. CORPORATION
2201 E. Dominguez sr, l ong Beach, CA 90810
P. O. Box 22745. long Beach, CA 90801-5745
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