


Meet the master 0/2-meter FM mobiles! fCOM's easy-to-operate fC-228A/H
altSUltTS your requests for custom big rigperformance and maximum f11!JUency
coverage in a compact unit designed to fit today's au/os. Operate oddsplit and
subaudible-toneaccessed repeaters. monitor NOAA weather and enjoy incom
parable fCOM quatity with <Wry call!
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WIDE BAlD
(OVERAGE
Full receplioo 01 138-174MHz
0000ng pu!j< sevce aod
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nW rcvlQIHH40·1 5OMHz
_ MARS ard CAP
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20 MEMORIES
Each mElI1lOI r sees in'J TxciIset and
51 billrcibIe b1e.

MEMORY LOCKOUT
19's_ a""""'I chamlI is I'O!Jl'TIl"ld as
asq,_

• Wideband Coverage
138-174MHz Rx

• 20 Memories with Memory
Channel Lock-Out

• 45/25 Watts
• Color Keyed LCD
• Band and Memory

Scanning from Supplied
DTMFMic

• Call Channel
• Optional Beeper
• Priority Watch
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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 controll ing telephone
~ Selectively call mobiles using regenerated DTMF from any telephone
~ Eavesdrop the channel from any telephone
y" Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DIAl.. ACCESS REMOTE/~TERCONNECT

•. . •-.-e
11'''' cos cooo llOSC

Priva t e Pat ch N

. "_ , ee-.tcT 5......oos ""=

•

OPTIONS
1. 1/2 second electronic voice delay
2. FCC registered coupler
3. CW ID chip

OMNI ELECTRONICS
...... rx

PACE ENGINEERING
r ccece AZ.

THE HAM STATION
EvanSVille IN

WESTCOM
San Marcos CA

CANADA;
CARTEL ELECTRONIC
DlSTRI8UTORS

Surrey 8 .C.

COM-WEST RADIO SYSTEMS. LTD.
Vancouver e c .

QlICU 12 ON RUDER 5I:RYICa" CARO

CONNECT SYSTEMS INC.
23731 Madison SI.
Torrance CA 90505

Phone: (213) 373-6803

• Connects to M IC and ext.
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 ope rated s i m p le x ,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera
tion.

• 20 minutes typ ical connect time
• Made in U.S.A.

HENRY RAOIO
Los A ngeleS CA

INTERNATIONAL RADIO SYSTEMS
Miami FL

JUNS ElECTRONICS
W-Oty CA

MADISON ELECTRONICS SUPPlY
Ho!.I\lton TX

MIAMI RADIO CENTER CORP.
Miami FL

MIKES ElECTRONICS
FI. LaudetOa le. MUir'" FL

NaG DlSTRI8!JTJNQ CORP.
MIami FL

= NEW FEATURE

.,. * /# or multi-digit connect/discon-
nect

.,. Fully regenerated tone dialing

• Pulse dialing
• Toll protection
• secret toll override code
• Busy signal disconnect
.,. Dlaltone disconnect
• CW identification
• Act ivity t imer
• Timeout timer
.,. Telephone initiated control
.,. Regenerated OTMF selective calling

• Ringout
.,. Ringout or Auto Answer on 1-8 rings
• Busy channel ringout inhibit
.,. Status messages
.,. Internally squelched audio
• MOV lightning protection
.,. Front panel status led's
.,. Separate CW ID level control

v 24 diD switches make all features
user programmable/selectable.

AMATEUR ELECTRONIC SUPPLY
M,I*aukee WI, Wic;kliH. O H,
Orlando FL, CI". ""ater FL,
Las Vegas NV

BARRY ELECTRON ICS CORP.
Ne.- YorI< NY

EO. ...
Woodbridge VA

ERICKSON COMMUNICATIONS
ChlUgo IL

HAM RADIO OUTLET
""-heim CA. But!ingame CA
Oakland CA. PI!oenix AZ.
san Diego CA. Van Nuy$ CA,
Allanta GA

The new telephone in itiated control .,..
capabilit ies are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re
peater from any telephone ! From
your desk at the office, from a pay
phone. from a hotel room, etc. You
can even change the operating
channel from the touchpad!

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 automat ically disconnect Pri
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful feature
wil l prevent embarassing lock-ups.

The importance of telephone in
it iated cont rol for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the rad io system from
any telephone. And of course you
have full use of the te lephone
system from any mobile or HT!

To get the complete story on the
powerfu l 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
ications.

,
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$59.95
each

also generate CTCSS and decode
1\\'0'Tone Sequential. Its miniature
size of 2.0" x 1.25" x .4" isno minor

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

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

Communicat ions Specialists and unearth the
50-1000 or other fine gems.

Communications Specialists' latest
excavation brings to light yet another
dynamite discovery-our new dip switch pro
grammable 50-1000. No need to tunnel your way
through Two-Tone Sequential decoding any
more. We've mined this amazing unit! No": for
the first time. you can stock one unit that will
decode all calls in a 100O-call paging system with
+ .2Hz crystal accuracy. The EEPRO~1 on
board memory can even be programmed for cus
tom tones, and every unit includes group call.
Universal switched outpuls control your call
light, SQuelch gate and hom. The 50·1000 can

..COMMUNICATIONS SPECIALISTS, INC.
...~.426 West Taft Avenue' Orange. CA 92665-4296
..... l ocal 17141998-3021 • FAX (714) 974-3420

Entire US.A. 1-800-854-0547 CIACU 10 ON RlADER st:R'nCl CAAD

amite
DIScovery



CIllClE 24 ON IIUO£II SEIII/ICE CAIIO

800-647-1800

FOR YOUR NEAREST DEALER
or t o order ca ll t oll f r e e

jl('CJg('C1 Ul('f'l t/W,- rII(lfJ~ on !lour prifller.
0, he r Inte-rr -srjn~ FAX pic tures r-an a lso
be printe-d -- sur- h as so me IWWS
pho togra phs fro m win- services .

Any Epson g raph ics r-cmpat i!lle
pruner will print a wealth of i ll l ('n'M i n~

ptr-t urr-s and maps.
Automatic sync a nd 501 01' !t'ls you se

it a nd h-ave- it fo r no ha~,;le print ing.
You ca n san .' F AX prct u res a nd

WEFA X m aps 10 d isk i f you r u-rmrnat
program le ts you save ASC II ftk-s 10 disk .

Picture s and maps ca n t)l ' prtnre-d to
sen-en in H-a l llm (' o r from d is k on 1B~1

and r-nm patible-s wi th the MFJ ·12H4
Stuner Par-k .

You r-an t r ansrnu FAX picture's r l ~hl

o fT disk and have Inn ('X('hill1~illg,and

col let '\ Ing the m .
Slow Scan TV

The MFJ - 127B tnt md U (T S you 10 Ihe
ex<~ itj llg world o f s low sean TV .

You'll no l on ly enjoy rec(' ivi ng
pictures from thousands of SS1'Vers an
o ver-t he -wo r ld but you can send your
own pn-turr-s to uu-m.foo.

You r-an p r int slow scan lV pn-ru res on
any Epson g raphics compatible pr inte r. If
YDU have a n IB~ PC or compauble you
ca n prin t to scrern in nea r rcal rtme o r
fro m disk wit h the MFJ ·12R4 S tarte r Pack .

You can transmit slow sca n pictures
right off dis k -. there's no n eed to set up
lights and a camera for a casual co n tac t.

You can save slow scan p ictures on disk
from over-the-air QSOs if your te rmina l
program lei s you save ASCII files.

The MFJ ·127B t r ansmits a nd receives
8 .5, 12 .24. and 36sccond black and wh ite
fo rmat SSlV pictu res ustng IWOlevets.

Con test Memory Ke y er
Noth ing bems /he q u Ick response oj a

nwmoru k eyer d uring a healed comesi ,
You 'll score valuable contest points by

com pte: ing QSOs so fas t yo uIl leave your
com peut jon bcnmd. And you ca n snag
ra re OX by s lipping in so q u fck ly youH
catch everyone by surprise.

You get ia mbic operat ion wit h dot ·
das h m emortes. sd f.co m plct ing do ts and
dashes and jam proof s pa Cing:.

Me s sage mernortes let you s tore contes t
RST. Q1'H , call. ri~ In fo -- every thing yo u
used to re peat over a nd over. You ' ll SiI\"('

precious lime a nd work more QSOs.
You get automatic increment Ing serial

n umbcrmg . In a contest it ca n make till'
dffferr-nr -e bet wee n winning a n d l osl n~ .

A weight control lets you penet rate
gRM w lth a drs u neuvc signal o r lets your
rransmtuer sen d perfect so u ndi ng C W.

More F eature s
Turn on yo u r MFJ·1278 a nd it se-ts

ilself 10 m an-n yo u r computer bau d rai l' .
Select yo u r opcraung mode and til("
COIT("("t modern is a utomatically selected.

Plus , , , printin~ in a ll modes .
t h reshold eon t rol for vary ing band
r o nd it Ions , l u ne-up comm a nd , lit h iu m
bil tl l'fy backup. RS·232 ilud TIL k\"('1
SI;' rial por ts, watch do~ tinl("r. FSK a nd
AFSK outputs. output kw'l cont rol.
s pt."a k t' r ja('k fo r both radio por ts. It'sl a nd
callbmtion software, Z·80 a t 4 .9 MH l . 32K
EPROM. a nd sot~k(· tt."d ICs . FCC approved.
9 .'( I'hx9'hinchcs . 12VDCor IlOVAC.

Get yours t(x:!ay and join th(' fu n crowd'

MFJ
MYJ ENTERPRISES, INC.

Box 494 , Mis..... S tat t'" . MS 3976 2
601 ·323·5R69 T l':I l':.: !>:1·4!'jOO MF,/STKV One Yea r Uncon d ition a l Guara n tee

. making quality affordable

baud . You can copy not o n ly uma/('ur
R1TY bUI ctso press: weal her and o lh e r
excumq rraff/c.

A h l~h performance mode m le ts you
copy both m ark and s pace for greatly
improved co py under adverse conditions.
It even trac ks s liRhtly driftln~ s ignals.

You ca ll t ra nsmi t borh narrow and
wide s h ifts. Thr- w ide s h ift Is a s tandard
850 Hz shift wn h mark/space tones of
21 25/2 975 Hz. This It'l s you operate
MARS and s lnTldurd VHF FM HTTY.

You get both the Amern-a n Wes te rn
Un io n and the tn re r n anonut CCllT
charact er sets, Aut os tart for una tt ended
rer-ept ion a nd se-lectable "Diddle".

A receive Normal/Reverse software
switch eliminates ret u n ing a nd Unsbut.
On-Space reduces errors u nder poor
recetvin~ rondtl ions.

ASCII
You r-an transmit and receive 7 hit

ASCII using the sallie s h ifts and spee-ds
as in t hc HlTY mode and lIsing the same
h igh performance modern . You also Ret
Autostart and selectable " Didd le ",

CW
You gl:'t a S u per MDrse Keyboard mode

that lets you send perfec t C W effo r t less...ly
fro m 5 to 99 WPM , indudin g all p rosigns
-. It's tatlor-m ade for trafflc handlers .

A h uge ty pe a head buffer leis you send
s m ooth CW e ven if you " h u ll! a nd peck" .

You ca n s to re entire QSOs In tht·
m essage rnemortcs . tf yo u wanted to!
You ca n li nk a nd repeat a ny messages for
automat ic CQs and bea coning . Memories
a lso work in RTTY a nd ASCII modes.

A ron e ModulaH>d C W mode {Urns
your VHF F'M rig Into a C W lransct' lver for
a new fu n mode. It ' s perfect fo r
tra nsm it ti ng r-ode practice OVN VHF FM.

An AFSK CW m ode le ts yo u ID In C Wo
The C W rt'Ce ive m(x:!e kts you ('opy

from I to 99 WPM . Even wUh s loppy fI sts
you' ll be s ur pr ist'd at the ('opy you ' l! ~(· t

with lis powerful built ·in softwan ' ,
You also gt·t a random (' (xk Rcncrator

that ' ll hdp yo u cupy C W f'ls ter.
W eather FAX

You'lI bejascIFla /('d as you l!'afch
WEFA X s lg llnls b lossom IllfOju ll

MFJ multi-mode
data controller
-- - WJ MUln-voDlE DA lA CONllIIOt.U:lI

.-........"'" -~ -• ~ "' ... - - () ..• • • • • - •~.."" _....,.....
•

MFJ shatters the 6 mode barrier and the price barrier
with the MFJ-1278 and gives you . .. Packet. RTTY.
ASCII. CWo WEFAX. SSTV and Contest Memory Keyer
... 7 digital modes ... for an affordable $249.95

Amateur radio's ne wes t mulu-mocc
data cont rolle r -- th e MFJ -1 2 78 ·- lets yo u
join the fu n on Packet , RlTY, ASCII.
CW . Weat her FAX, SSTV a n d g ives you a
fu ll featured CO!ll('SI Memory Keyer
mode- ... yo u ~("I 7 modes , .. for an
a ffordable 3249.95.

Plu s yo u get high performaur-e I IFfYl I FI
C W m ode m s. software selectable d ual
radio ports. prectston tu n ing Indicator,
32 K RAM , AC power s upply and m o re .

You11 fi nd II lh t' rnost u,'>('rJriendlyoJ
a ll mulll·modes.lfsmenu drtven fo r ease
of use and co m m a nd d rlvcn fo r speed.

A high resolut io n 20 LED tll nin~

Ind ica tor lets you I une In s ign als f ast In
any mode. All you have 10 do Is ID center
a single LED a nd you 're p recisely Iltn t'd
In 10 w lllJln 10 H z .• a nd it s hows yo u
which wa y to tunc!

AU you need to join th e fun is a n
MFJ ·1 2 78 . your r ig a nd any computer
with a se r ia l port a n d te rmi nal program ,

Yo u ca n Ust~ the MFJ S tarter Pa rk 10
ge t on the air Instant ly. It Includes
computer tn n-rfactng cable. terminal
software and fri endly ins t ructions , . .
everything YDU n eed to get o n the a ir fas t.
Order MFJ-1282 ldisk)lMFJ- 1283 Itape!
for the C·64f I 28 a nd VIC·20 o r MFJ - 1284
fo r the IBM o r co m patible. $ 19 .95 each.

P acket
Pa c k e t gives you t he fa s test and m ost

re lia b le e r ror-tree co m m u mcuuons of
a ny amat eur d igital mode .

W ith MFJ's super c lone of the Ind u s try
stan dard -- Ihe TA PR T NC-2 ·· you get
gen u ine T AP R software/ha rdwa re p lus
more -- not a "work-a-like" imitation.

Extensive tests published in Packer
Had /o Magazlne (" ' I IF Modem Perform 
a nce Compar tso ns"! prove the 1'AI'R
deslJ(ned modem used In the MFJ ·1278
gtves better copy wnn proper DeD
opera tio n under a ll tes ted condi t Ions
than the o th er m odem s test ed .

Hardwa re DeD g ives yOll m o re QSOs
because yo u ~et re lia b le ca rri t' r d (' tcctio n
Iinder b usy. no is y o r weak cond it ions.

A h ard wa re HDLC givt's yo u full
dupl('x o perat io n for satellite wDrk Dr fo r
use as a full duplex di~ipt'ater. And . it
m akes possi hlc s peed s in exeess of 56 K
bau d with a s u ita bk t'xterna \ m(x:!em .

Good news for SYSOPs! New soft ware
leiS Ihe MFJ ·1278 pt'rform flawlessly as a
WOHLlfWA 7MB!. bullet in board 1'NC .

Baud otRTTY
You ca n copy a ll s hi fts and all

s ta n da rd s pt't'ds including 170, 425 a nd
ROO IIz s h ift s and s pl'cds (ro ul 4 5 to 300

MFJ ..
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Number 1 on your F~ eard

Welcome, Newcomers!
WHY BECOME A HAM?

For many people, the first question is: What
is a ham? A "ham" (amateur radio operator),
is someone who has the right to transmit on
the amateur radio bands.

The public often mixes ham radio and CB
radio. They are right in principle-both involve
transmitting and receiving radio signals-but
CB radio offers only a glimmer of the kaleido
scope of radio communications hams have
at thei r disposal. Hams routinely talk with oth
er hams the world ove r, in a variety of modes
and on a variety of bands . Hams can extend
the range 01 their signal through increased
signal strength, mode choice, and through ra
peaters--even through satelli tes!

Your feelmgs about the code, however,
don' t change the tact that it's still an exam
requirement. If you're anti-code but want your
ham license (and don't want to wait for the
requirements to changej-rompartmentalize
your feelings. Concentrate on learning it lor
the exam, and then, if you still feel strongly
against it, join the campaign for a no-code
license.

Code learning and copying. like many rote
exercises, can quickly fatigue you at first. Our
minds have a way of rebelling againsllearning
something tha t doesn't give us the stimulation
01 reasoning. Many perfectly capable people
have themselves convinced that they are unable
to learn the COde. Their mistake is that they
confuse mental incapabilitywith mental blocks .

How do you deal with this? By learning in
frequent but small doses. I am rot an ardent
fan of code , but I learned it best when I ended
my practice sessions early, often times before
I even felt like it. This kept my mind open lor
the ned sessiOn.

This month's July issue has a number of
articles packed with pointers on how to lea rn
the code. There' s an excellent article for
Novice aspirants who clutch under the "real
time " demand of copying code as it 's sent-it
teaches you how to copy the tones. which you
can decipher a t your own pace after the send
ing session!

See you on the bands come September!

. .. de KA1HY
How To Become a Ham

Becoming an amateur, however, is Just nol
a mailer of buying the ticket . The aspiring
ham needs to pass an examination consisting
of two elements. The first is a written exam on
radio theory, rules, and regulatiOns _The other
element consists of listening to and copying
(writing down) Morse code. If he passes both
elements, this information is submitted to the
FCC, who sends him his license at no cost in 6
weeks' time.

How difficult is this? It's important to first set
the test da te to aim for. There are enough VE
te st centers that cha nces are very good
there's an exam session on the average of
once a month at a center within a hundred
miles of you. Contact the American Radio Re
lay League in Newington, Connecticut, for a
list 01 these test centers .

For the entry-level license-the Novice
Class license-a typical applicant should be
gin to study daily one month before the test
date. The typical applicant wilt in reality need
only half this amount 01 time or less. so the
extra time is insurance for confidence. The
dai ly study routine is 45 minutes for Iheory,
rules, and regulations and two periods of 20
minutes each to copy code.

Morse Code

Aspirants seem to have the most l rouble
learning the code. Many have a hard time
committing themselves to learning it because
they don't see the sense in learning a mode
Which conveys information so slowly, and
which many people condemn as archaic in the
face of newer. more sophisticated. modes.
There's even a lot of talk about creating a
no-code license amateur license in the US,
and Canada is taking steps toward a no-code
license, scheduled to take effect next year.

On me other hand, Morse code remains the
best combination of simplicity of prodUC1ion
and transmission, and effectiveness in con
veying information during poor propagation.
(See Welcome. Newcomers in the April 1987
issue for cereus.j
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GLOSSARY
Ham Rad io-There are many explanations 01 the origin 01 "Ham" Radio . One theory

holds that, in the days 01 the peak use 01 lelegraphy, a " ham" referred 10 a poor
operator, which radio operators humorously adopted! Another explanation holds that
it's just an abbreviation of "amateur."

Rad io communicat ion-Radio is used here in Its broader meaning. A radio wave is an
electromagnetic wave that travels through a medium. such as air. They are described
in terms of either frequency- the number of cycles ct that wave that pass a fixed point
in a given amount of lime. or wavelength- the distance from one peak to the ned
peak of that wave. An RF (radio-frequency) wave has a wavelength range of 30
kilometers to , millimeler, which corresponds to a frequency range of 10.000-3
million million Hertz (cycles per second).

Radio communications refers to any sort of information that's conveyed on RF
waves. Hams are allowed to encode RF waves in many forms, including voice.
radicteletype . and video.

Mode- This describes both the kind of information encoded on a radio wave and the
modulation method used . For example, stations on the AM broadcasl band are both
voice mode (the kind 01 information) and Amplitude Modulated (AM) mode (modula
tion method). Stations 0fI Ihe FM broadcast band are also voice mode, but thier
modulation mode is Frequency Modulation (FM).

Band- A segment of lhe Radio Frequency spectrum.

Repeater- An unmanned transmiVreceive site that receives an FM signal and simulta
neously retransmits it on another frequency. This increases the range or a signal.

Ticket-Ham jargon for lhe license 10 transmit on the amateur bands.

FCC- Federal Communications Commission. The US government agency responsible
for the allocations of frequencies for radiocommurucattons and broadcasting in
the US.

VE- Volunteer Examiner. Ttus is a ham who holds an Advanced Class or Extra Class
license who has been accepted by a Volunteer Examination Coordination body to
administer exam sessions. Until recen tly, the FCC directly administered amateur
exams.

Propagation- Refers to Ihe conveyance 01 an electro-magnetic wave through a men
urn, such as the atmosphere . The better the propagation, the further the wave travels.
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58 Security Alert!
Protect ing the Winncbiko with technology .

60 Care & Feeding o f the PBBS (Part 2 )
Some final points for packeteers .
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designed simple receivers, trans
mitters , amplif iers, lest equip
ment and soon.

He was fortunate enough to get
divorced Irom a rather nasty sec
ond wife. The next thing I knew
he went to the Philippines to mar
ry a woman whO wanted to move
to the US, He brought her back ,
got divorced , and wrote more
articles.

Then he developed cancer. The
doctors told him nothing could be
done-hOpeless.So he went back
to the Phitippines to see a psychic
healer, threw 011 the cancer and
married a lovely Philippine wom
an, Pilar. I heard off and on from
him Irom Manila. where he was
living happily.

Six years ago, when I visited
Manila, I tried to find him. The 10
cal hams said he'd gone back to
the States. Sure enough , he
turned up in Peterborough a year
later. Moved here with Pilar. He
had been recently working with
the 73 editors on a new series 01
simple construction projects. He
was a genius at that , always able
to use easy-lo-get parts that he'd
put together in a novel way. Ham
radio suffered a great loss when
Bill died of a heart attack a lew
days ago.

Too late for Thanks

I wonder how many readers
who enjoyed Bill's articles ever
wrote to thank him?

So I got to thi nking abou t
W7PHO, who shoutd have been
honored white he could have en
joyed it. And K1CLL, too. And then
I began to think 01 all the other
outstanding hams we've ignored
while they were alive.

The father of RTTY was John
Will iams W2BFD , a part ic ular
friend of mine. I doubt il we ever
wou ld have had RTT Y without
John. He did the early hard work
of locating Teletype mach ines
and getting them released lor ham

Conlmued on page 46

some satisfaction out 01 it. These
posthumous honors are for the
birds.

This came home to me even
more a few days ago when Bill
Hoisinqtcn K1 ell died . Bill wrote
dozens 01 articles on simple-to
construct ham equipment. He was
an absolute wizard at knocking to
gether gear for any band right on
up through 3, 000 MHz on hi s
kitchen table, using nothing more
than a couple of lOw cost trans rs
tors. His rigs would light a light
bulb, even at those frequencies.

I first ran into Bill K1Cll when
he was operating on 2m from a
lire tower on a Rye, New York,
mountain. He was W2BAV then.
His W2BAV VHF antennas were
state of the art , Indeed, I used one

0 1 his 16-element
beams when I operated
from th e top of the
News Building on 42nd
Street in Manhattan. I
used to talk with Bill fre
quently as we vied for
OX co ntacts on 2m.
That was back in 1948,
forty years ago.

When Bill got to be
arou nd 62 years old,
over twenty years ago,
my understand ing i s
that he was suddenly
fired from his electron ic
technic ian job by his
empl o yer so the y
wouldn't have 10 pen
sion him at 65 , Dia
mond Tool and Horse
shoe Company, as I
recal l. Bill got in touch
with me and proposed a
series of articles on
home construction lor
73. Fine with me.

So Bill moved to Pe
terbOrough and bought
a farm so he could be
near 73. He produced
end less artic les that
thousands 01 readers
enjoyed and built . He

o s c OF THE MONTH

To enter your OSl, mail it in an envelope
to 73, WOE Center, 70 Rte. 202 N., Peter
borough NH 03458, Attn: aSL olthe Month.
Winners receive a one-year subscription (or
extension) to 73. Entries not in envelopes
cannot be accepted .
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NEVER SA Y DIE

Why Posthumous Awards?
Bill Bennett W7PHO, a OX leg

end, died recently . Something
about the move to honor him
at the Dayton Hamvention just
didn't set right with me. There
wasn 't anything wrong with hon
oring the years 01service Bill gave
to our hobby. Yet something both
ered me.

As usual , my th inking came
together when I wa s tak ing a
shower. I suddenly knew what
was wrOrlQ. Why in the devil are
we going to honor Bill after he's
dead? That's crazy! It isn't like
we didn't have quite a lew years
to thi nk of this while he was alive
and lell him how we lelt. Then he
could have known 01our apprecia
tion lor all his work and gollen



TR-751A/851A
Compact all mode
transceivers
It's the "New Sound" on the 2 meter
band-Kenwood's TR·751A! Auto
matic mode selection, versatile
scanning functions, illuminated multi
functton LCD and status lights all
contribute to the rig's ease-of
operation. All this and more in a
compact package for VHF stations
on-the-go!
• Automatic mode selection. plus L5B
144.0144.1144.5 145.8 146.0 148.0 MHz

ICW IUSBIFM IUSBI FM I
• Optionallront panel-selectable

38-tone CTCSS encoder
• Frequency range 142

149 MHz (modifiable to
cover 141 -15 1 MHz)

• High performance receiver with
GaAs FET front end

• VS-l voice synthesizer option

. 25 watts high/S watts adjustable low
• Programmable scanmng - memory,

band, or mode scan with MCOM~

channel and priority alert
. 10 memory channels for frequency,

mode. CTCSS tone. offset. Two chan
nels for odd splits.

• All mode squelch, noise blanker,
and RII

• Easy-to-read analog S & RF meter

,
•

• Dual d igital VFOs
• Semi break-in CW with side tone
• MC-48 16-key DTMF hand micro -

phone and microphone hook included
• Frequency lock, offset. reverse switches
• Digi tal Channel Link (De L) option
Optional accessories:
• CD-10 call sign display
• PS-430, PS-30 DC power supplies
• SW-100A/B SWR/power meter
• SW-200AlB SWR/power meter
. SWT-1 2 m antenna tuner
• SWT-2 70 cm antenna tuner
• TU-7 38-tone ClCSS encoder
• MU~1 modem unit lor DCl system

• VS·1 voice synthesize r
• MB-10 exira mobile mount
• SP-40, SP-50B mobile

speakers
• PG-2N extra DC cable
• PG-3B DC line noise filter
• MC-60A, MC-SO, Me-S5

deluxe base station mics.
• MC-43S UPIDOWN me.

• MC-55 (8-pin) mobile me.
• MA-4000 dual band antenna w ith

duplexer

Actual size front panel

TR-851A
70 cm SSB/CW/FM transceiver
The same winning features are yours
on 70 em with the TR-B51A!
• Covers 430 -439.999 MHz
• 2S W high powerlS W adjustable low
• MC-43S UP/DWN mic. and rruc.

hook Included

Complete se/vrce ma"uals ale available to' aIr I< enwoo" Iramlce,vers atl(l mosr accessor.....s
Spe e" IcalronS and p rices a,e sUbJecr to change withour nonce 0 1 obl'gMron.
SpecJIJCMtQflS gua'amee" 1o, Ihe 144 ·148 MHz Amateu' band o nry

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach. CA 90810
Po. Box 22 745. long Beach. CA 90801-5745



• Complete all band, all mode
transceiver with general
coverage receiver. Receiver
covers 150 kHz-30 MHz.All
modes buut-!n: AM. FM,CW. FSK,
LSB,USB.

• Superb, human engineered
front panel layout for the
OX-minded or contesting
ham. Large fluorescent lube
main display with dimmer ; direct
keyboard input of frequency;
flywheel type main tuning knob
With optical encoder mechanism
all combine to make the TS-940S
a joy10 operate,

• One-touch frequency check
(T-F SET) during split
operations.

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

• Simple one step mode chang"
ing with CWannouncement,

• Other vital operating func
tions. Selectable semi or full
break-in CW (OSK), AIT/XIT,all
mode squelch, RF ettenuator. hiler
select SWitch , selectable AGC.
DN variable prtcn control, speech
processor,and RF power output
control, programmable band
scan or 40 channel memory scan.

••,
SSB SLOPE TUNE

~'_·'i"'"
foIoIcI> _ ' lCW!

4.

3.

3) SSB SlopeTuninl ,Operahnginthe LSB.nd
USBmodes. this tmm p,nel control .llows
Independent.contInuouslyvariableadjus t·
menl ollhehIgh 01Illwheq~e ncyslopesotlhe

If ~as sblnd, The LCD sub dis~la y mcsnetes
the liltering ccsrnun
4) IF Notch Fi ll" . The tunable nO lch hlter
shafply Il!enulles interlerlng signals by IS
much IS 40 dB. As shown here, the IIlIer/ering
signal is reduced, wh ile ue eesuee SI gnal
remains uealtected.fhe no tch filter works in
all modes ereept fM,

•,

cw vat
r "
•,,,

11._.00:
~Wl~,,

1.

2.

cw vet

1) CWV"iable hndwidth Tun in l , Valy me
passb, nd width continuously in the CW,fSK,
' nd AM modu. " Ithout , Meeting the center
lfequency Th is etlectlyely min imllllSORM
hom nurby SSB and tw slgnals

2.) Af Tune,Enabledwilhthe push 01 abullon.
this CW mterterence hghler inserls . tun
' ble.tnree pole IchyelilierbetweentheSSBI
CW demodUlator ,nd Ihe .udio ,mplifie,_ Du,·
109 CWOSOs, this contrct call be used 10
reeuce in lerfering siglla ls and no ise, and
peaks audio frequencyraspnnsa lor uptu num
CW pe rl ormallce

IlF __ 'I>OCI"""

AF tuM operallon
• file AF TUNE 'unchon 'ed":~

If\le,le-<~ ,'OnaIS ano .....ue noose
. 11'l,s funCl'OfI ."oul" onl~ be USed
"", ,ng ""."a'lOn I ~ t~e CW mode

TS-940S
Competition class
HF transceiver
TS-940S-the standard of
performance by which all
other transceivers are Judged.
Pushing the state-of-the-art
in HF transceiver design and
construction. no one has been
able to match the T5·9405 in
performance. value and eett
ability.The product reviews
glow with superlatives, and
the field·proven performance
shows that the 15-9405 is
" The Number One Rated HF
'rren sceiverr'
• 100% duty cycle transmitter.

Kenwood specifies transmi t duty
cycle time. The T5·9405 IS guar
anteed to operate at full pawer
output lor periods exceeding
one hour. (14250 MHz,Cw. 110
watts.i Perfect for RTTY, SSTV.
and other long-duration modes,

• First with a full one-year
li mited warranty.

• Extremely stable phase lock
ed loop (Pll) VFO. Reference
frequency accuracy is measured
in parts p er million!

Optional accessories : crystal oscillator . MC-435 UP/DOWN hand
• AT-940 full lange (160-1Om) automatic rruc. • MC-60A. MC-SO. MC-SS deluxe base
antenna tuner . SP-940 external speaker station rrucs.• PC-1A phone patch . TL- 922A
with audio filtering . YG-4S5C-l (500 Hz), linearamplifier . SM-220 station monitor
YG-4SSCN-l (250 Hz),YK-S8C-1(500 Hz) CW . 85-8 pan d isplay . SW-200Aand SW-2000
filters; YK-88A-l (6 kHz) AM Mer . VS-1 voice 5WA and power meters . IF-232CJIF-lOB
synthesizer . So-t tem oerature compensated computer interlace.
Comp~!e 5elvlCe manuals a'e ava'IaO~ lor alfKenwOOC uanscelVers and mosr accessores
SpeC",ca ilons. 'ealuIeS.and p,ices ale suo/eel 10 cnang", wrrnoul nonce 0/ oblrgal,on

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E.Dominguez St.,Long Beach,CA 90810
p.o. Box 22745, Long Beach , CA 90801-5745
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Phase3C
At press time , Arianespace . the European
Space Agency, announced that the launch of
AMSAT Phase 3C was set tor June etn. The
P3-C satell ite has three transponders on
board as well as the AUDAK digital packet
communications experiment. AMSAT·NA ad
vises the following revised Phase 3-C operat
ing frequencies.

Mode " B" (SO Watts PEP)
Input (Uplink): 435.420-435.570 MH z:
Output (Downlink): 145.825-145.975 MHz
General Beacon: 145.812 MHz

(CW/RTTY)
Engineering Beacon: 145.985 MHz

Mode " L" (Primary Transponder)
Input (Uplink): 1269.62-1269.33 MHz
Output (Downlink): 435.715-436.005 MHz
General Beacon : 435 .651 MHz

(PSKICW/RTTY)

Mode " JL" (Secondary Transponder)
input (Uplink): 144.425- 144.475 MHz

(50 kHz)
Output (Downlink): 435.990-435.940 MHz

Mode " 5 "
Input (Up link) : 435,601-435.637 MHz
Output (Downlink):

2400.711-2400.747 MHz
General Beacon: 2400,325 MHz

AUDAK is a world-wide independent packet
data channel using separate receive and
transmit frequencies. (Mode " L" SOW PEP)
Input (Upl ink): 1269.70 MHz (2400 bits/sec
ond DPSK)
Output (Downlink): 435.677 MHz (400 bitsl
second PSK)
The AUDAK packet message project is the
brainchild of Hanspeter Kuhjen DK1YQ.

JARL
The Japanese Amateur Rad io League has
released a reevaluated band plan for the spec
trum from SO MHz to 10.4 GHz. It matches
much more closely than their previous plan
the bandplans stipulated for the three IAAU
Regions. Another key point is thai data and
image communications will each have two ex 
elusive mode segments : SSB and FM.

Canada Packet
The Canadian Department of Communica
t ions encourages packet radio operation in
that coun try. The DOC informed the CARL
that it has no objection to ama teurs holding an
Advanced Amateur certi fica te, or a cernncete

•

with a srx-montn endorsemenl, operating
packet radio on frequencies recommended
by the AARL Ad-Hoc comminee on amateur
radio digital communications . No amate ur
radio group, includinq the CRRL, solicited
this statement. It's a natural stec. since the
DOC has routinely given individual amateurs
special authoriza tio n to operate on these
frequencies.

Broadcasting OK
The FCC won 't limit the broadcast time of
an amateur station issuing bon a-fide news
bulletins. as long as these narrowcasts or
aSTs are directed only at the amateur c0m

muni ty. The Commission stales this in its deci
sion to turn down a rule-making proposal filed
by James Fisher K4GF of Ocala, FL. James
K4GF proposed to limit amateur brcaocast
ing-"bulletin mooev-c-tc ten minutes per
day. The FCC's reasons lor refusing the pro
posal :

- There is no proof that the broadcasts cause
surncrent congestion on the ham bands.

- Bulletins serve the amateur community by
providing an effective means of keeping hams
informed about their service.

Amateur broadcasts were officially sanc
tioned 40 years ago, as tne result of the 1948
Docket #8918, which led to the establishment
of rules that permit hams to issue one-way
transmissions.

W7PHOHonor
Bill Bennen W7PHO is the first ham to
posthumously receive the Dayton Amateur
Radio Association " Rad io Amateur of the
Year" award . Bill is honored lor his years of
ded icat ion to Amateur radio , especially
DXing.
Bill' s most notable achievements are the cre
ation of the Western Washington OX Club,
and the OX Family Hour Net. He also worked
closely with the ARRL to establish their outgo
ing OX a SL Bureau. Bill W7PHO died at age
78 on December 23rd in Seetue.

900 MHz
The FCC authorized the Assoc iation of
Ameri can Railroads to use six conventional
900 MHz frequency pairs for an " Advanced
Train Control System." These are located in
the 896-901 and 935-940 MHz bands. Al
though this system wil l mainly be used lor
digital information on the position, speed, and
other vital statistics cnre train, il will also have
voice capa bility.
This a good opportuni ty for equipmen t manu
facturers to tarqet two markets at once. They

•

could produce radios that will easily modify to
amateur use on the 33cm band .

70cm
Infringement
Northern Hydraulics , tnc., a mail-order busi
ness in Burnsville , Minnesota , is marketing an
Amateur HT to use as a no-license CB radio.
The " Eagle" HT operates on the 440-449
MHz band. In their Sale Catalog '46, they
suggest using this HT lor business purposes:
" A real time and work saver for surveying,
construction, highway, and field work coordi
nating." They do state that the unit is FCC
Approved, but don't state that any sort of Ii·
cense is needed to operate the unit.
Many hams have called their toll-free number
(800-533-5545) to inform tnem that their pre
sentation of this radio promotes illegal use .
The company has so far ignored complaints .

Send'emln!
ORX readers may have noticed the paucity
of photos in this column recently . It 's very
simple-we can't print what we don ' t have to
prin t!
We will review any graphics related to Ama
teur radio, however remotely. High-contrast
color photos are preferred . Send in your pho
tos for the ham community to see!

Articles!

What 's happening on 33cm? Why does over
20 MHz of this band lay fallow? Think of the
possibilities, especially for high speed data
transfer, on this ume-usec stretch of spec
trum! 73 Magazine is especially interested in
promoting use of the 33cm (902-928 MHz)
band, and intends to run a theme issue on
what 's happening on that band in the net-toe
distant futu re. We are looking for articles,
reveiws, and other text items.
Let's make 19.2 KB and above digital commu
niCations a reality for many more hams!

Reprints
If you are Interested In obtaining articl e
reprints f rom 73 , call or write Linda Reneau
at 73 Ed itorial , (603) 525-4201, Ex . 551.
Reprints are $3 for the first reprint and $1 .50
for each addi tional. Pay with cash, credi t card ,
or check.

That's All, Folks
Thanks for thiS month's QRX items go to:
Westlink , W5 YI Repo r t , AM SAT , and
CAREN's World . Keep your photos and news
items roll ing in to: 73 Magazine, 70 Rte. 202N,
Peterborough, NH 03458-1194 , Ann: ORX
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~Iake A Grid

Bear in mind that most exam iners a llow test
takers lime afte r the code transmission to fill
in a ny blanks and ge t their test paper into
..hape. The time limit applic.. only to the five
minutes of the code transrniu icn . llOI a n..wcr
ing the 10 quest ion.. ,

The Irick . the n, i.. to not copy the charac
ters represented by the dits a nd dahs (dots and
dashc..). but the dirs and dahs themselves:

First . before the lest starts. d raw a grid o n
the copy paper made up of seve n vert ical and
thi rteen horizontal lines . l ts easiest to do this
wit h a full -sized (8 lh x II inch ) shee t of
unlined paper. Thi.. gives fou rteen rows o f
e ight squares . o r 112 squares altogethe r.

Each time a cha racter is transmitted during
the rc..r. write down in each g rid square the
d its a nd dahs e xactly as heard . Ir's possible to
separate c ha rac te rs, because {hey have longer
space.. between them than the spaces between
dits a nd dahs within a c ha racter. Make a
..hort vert ica l ..trokc for a d it a nd a lo nger
vertical stroke fo r a dah . lts much faste r 10
draw a ve rtical than a horizontal stroke. Put
one c haracte r in each of the boxes . If the test
code t ransm iss ion u ses the Farns wo rth
system. in which the leiters are transmitted at
high speed with long ..paces between them ,
the eas iest wa y to record them is to wait unt il
each character is se nt a nd then make the
marks . l f rhe code is se nt at a stra ighl S wpm
spacing. it will be easier to write eac h dit and
dah as it is scm. Don 't conve rt the characte rs
into lette rs and numbers e ven if you know
which o nes they a re, because this will slow
you do wn- " 'rite down e:ractly " 'hat yau
Ilear ,

\ •
«Callsi the two stat ion..
- RST R
- At lea ..t o ne of the operator's names
e Two of three ofthe follow ing : age, tempera
tu re , power, and years lice nsed ,

Right away it's possible to pred ict at lea..t
si x of the ten quest ion .. on the exam . Se ven
correct o r better gi ves a pass ing g rade.

-St t o t

I

\ \ \ I

arold Love KA0NTK (SKj

•

make up the ..ration cattslgns of the slat io ns
involved -c- vj H is ca ll) DE (You r call) , "
The ..e a rc repeated at the sign-off, the e nd of
the transmission, T he tc .. t-takcr can also
count o n hearing the Readability/Strength/
Tone (RST) s igna l report. and most likel y the
operators name ,

The FCC ins ists thai every letter, number,
and punctuation mark be incl uded in every
test. The Volunteer Examination Coordina
tors (VECs) ha ve so fa r unsuccessfull y tried
to talk the FCC out of this . The FCC likely
wa nts to prevent the make-up of a really easy
re ..t that doesn't incl ude the harder letters and
punctuation ma rks. Actually , thc all-charuc
ter inclusjrm wo rks in favor of the test taker
because it makes il ea..ie r 10 predict what will
be o n the exam.

"You can learn
everything you need
to know to pass the
5 wpm code test in
a couple of nours!"

How are all of she ten numbers used ? The
eallsigns accoun t for three of the numbers
(because one of the calls jgns will undoubted
Iy be portable in another ca ll di ..t rict, s ince
th is i.. a bout the o nly way to work in the
required " /", .. ign). and the s ignal report ac
counts for a nothe r three (the last of which will
almost certa inly be a 9). T he four remaining
numbers will likely be used fo r the o perator 's
age . temperature, t ransmitter power in watts ,
a nd the number of years the operator has been
hcen..cd. Sin ce there is so litt le informatio n
in a five word-per-minute tesl (because it is so
brief). if these items arc included in the code
tran..mission , they will have to be incl uded in
the fill -in -Ihe -blanl q uest ion...

Legally pass

In The ~ Iiddlc

I approach thrs topic with some trepidat ion .
s ince J a m sure thaI I will anger a number of
people by showing how In pass thc exam
wuhoutlcarning the code. On the othe r hand .
for those in favor of a no-code lice nse . th is
article wi ll probably not go far enough.
since it still requ ires sitting down and taki ng
the e xam. Those in favor of thc code exam
..hould console themselves. This technique
will /l(J/ wnrt: for pa.... ing me 13 or 20 .....pm
exam...

ThOM: in favor of no code test at all: You
ca n learn everything you need to know 10 pas..
the 5 wpm code rc ..t in a couple of hours~

Test Format

In o rder 10 under..ra nd ho ...... i.... possible 10
pass the test wit hout lea rn ing the code, the
a..p iraru mu..t fi rst understa nd thl.' natu re o f
the Novice code tc ..t. It cons ists generally o f
te n fill-in- the- bla nk questions about the
content of fi ve minute .. o f QSO-type code
transmission . Five minutes a t fi ve words
per minute is thl.' eq uivale nt o f only 25 five 
letter .... o rds . If a ll of the characte rs t ran..mit
ted .... ere letters. that wo uld be 125 letters .
Rut numbers , pu nctuation . and prosign s
count as two letter... so the actua l numbe r of
c haracte rs t ra nsmitted in a Novice code test
is rea lly a round 110 . With this small number
of clements. the exa miner doesn't have much
c ho ice abo ut wh at kind s o f que sti o ns
to make up , so they are rel at ivel y easy to
ant icipate .

The tc n it..e1 f is in a conversation (QSO)
fonnat. Therefore. the first c haraclcrs scnl

I f , pos<, ihk 10 pa" the Novi od exam
if tbc examinee knows it at less than

5 words per minute . It ' s possible to legally
pass even without knowing the e nt ire Mo rse
code. or even most of it. Th is article tells
ho w. The techniques described he re may
al'>l.) be useful for those who arc lak ing the
lest and have actually learned the code. since
the y will virtually e nsure SUl: CCSS on the code
exam.

•
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~ .
in the cansigns. The pm .-css of elimi nation
can determine a few more letters ,

Now sec how ma ny questions you can
answer , witb luck , one of the ca llsigns will
contain only me morized or deciphered let
tcrs. hut don't coum on this . Thus. he pre
pared In answer seven of the remaining eight
questions correctly . One of the questions will
prohahly be Ihe name of one ofthe two ope ra,
tors. Two general rules will he lp with this .
Fi rst . with the copy . NA M E IS 81__• it ' s a
sure thing the name is Bill. (llIdthal Bill is the
name of the operato r doing the transmining
since no one says in a QSO , " YO UR NAME
IS BILL. .. Secondly , if there arc d early two
names in the text . it' s a reasonably sure bet
that the first nne is the name of the operator
being transmit ted to , and the second is the
name of the opera tor doing the transmitt ing .
In QSOs_ almost everyone says the other
person ' s name first.

Another piece of information that ma y
appear is Ihe operator's license class , Look
fo r words Iikc NO _ I_E. _ E NE RA_
or LTRA that may be the answer 10 thai
question .

Final words

Is it poss ible 10 pass the exam without actu
ally learning the Mo rse code? In nine out of
ten cases. yes . It's hard 10 imagine that it
would take more than two tries us ing this
technique . and aga in. this is a tec hnique that
can easily he learned in an hour or two.

One word of warning : This method doesn 't
prepare an operator to actually have CW
QSOs . Real Q SO s demand " rea l- t ime"
knowledge of the code. I suggest lea rning the
code in earnest. because not only is Morse
code fun (once you get your speed up to 15
wo rds per minute or so) , hut it provides an
opportunity to work DX stations nol available
on the phone bands. Also . since CW equip
menr is relatively -asy to build . it gives an
opportunity to experie nce the thrill of tal king
10 people halfway around the wo rld using a
transmitter that the operator huilt himself.

No more excuses. Don't tell yourself you
can ' tlearn erocgb code in an afternoon 10 get
a Novice or Technic ian license. And it's all
lega l! F.II

Unf onulWtt'(" , Mr. u '\'t' passed a ....n t'arlit'r ,hi,
yt'ur. This trrhnique umJ"uhlt'Jly ..·iII gmenne
quit,' u It' ...h<luquelI lind brictbats , Pteaseforward
.I'<lur C<lIIII/WIIl.I' In 73 ('llilO/'ilil oJJi<"e.~ ruther than
Jl'fuginl: Mr. 1~>I't' 'sflJlnil.'· .. 'i,h ,,,,,ii. - Ed.

<~one o f them
II beforc the

•

catls ign e in a number
probably . the n the s
number is a slant bar.

The single most importan rd in the text
is the word " is." Th is is be • it is almost
always the case tha t the wor cr " is" will
be the answer to nne o f the questions .
Thus. the following copy . "A IS 26." is
easily deciphered as the operator 's age . The
missi ng lett er is ·'G ."

•

" .. most examiners
allow test takers

time after the code
transmission to fill in
any blanks and get

their test paper
into shape. r r

Sim ila rly . " T R A N S M IT T E R I S
_ E NWOOD," answers the question about
the rig brand . It helps to be fami liar wi th the
names of majo r Amateur transceiver compa
nies: ICO M , Kenwood . Yaesu , Heathkit .
Ten-Tee. Drake:~NIN_ 200 WATTS
gives infoon how much power the transmit te r
is running , and deciphering the rest o f the
message teaches the symbols U and G. There
arc a number of o the r possihi fities .

The next step is to tak e the leiters you don't
know but have been able to decipher and add
them to the alphabet list , then carefully fill
them in whe rever else they appear in the te xt.
Fina lly. it may be possible to fill in yet more
ofthem because in the Novice lest there a rc so
few characte rs. If all numbers . purctuauon .
and prosigns count as double . and they all
must he included , thcn the ma ximum number
o f characters that can be transmitted in five
minutes is 109 . There are 42 different num
be r s , letters , pu nc tua t io n mark s , a nd
prosigns . Thus , o nly 69 of the characters can
be duplicates . and most of those duplicates
will be vowels , since a ll words contai n vow
els . Furthermore . s ince the callsigns are re
peated at the end of the transmission. th is CUIS
out about 10 more characters as duplicates .
Thus , it is high ly unlikely that ra re letters.
such as Z . Q . and X will be repeated. unless

•

It will also be useful , though not nee
to make a heavier o r longer mark for r
spaces That seem to indicate the end of

AI the end of the exam. write the entire
alphabet a nd set of numbe rs (1 - 0) down on
another sheer of paper. The lest take r docs
need to know so me of the simpler lette rs. In
working with someone who " new absolutely
no code . I found I cou ld easily teach him the
following letters in about I hour: E, I. S. H.
T. M. O. A. W. J. N. D. B. and R.

E is the most common leiter in text . and it
has the simplest Mo rse cod e symbol-cone
dit . The first four lette rs of this group can he
cla....ilicd as being similar to c-that is. they
arc "c-ish." Using the mnemonic "e-ish"
recalls the first four letters. E is one dit . I is
two, S is three. and H is fou r. T he nex t three
letters T. M. and O. arc composed solely of
dahs , so they lake more oomph 10 wri te (get
il ... Take More Oomph) . T is one dah. M is
two , and 0 is three .

Ju st usc these two simple mncmon ics and
transla te the short and long strokes at trcta
live ) le isure after the code lest transmission .

The only characters left to learn arc num
bers- whic h takes about 30 seco nds. All arc
five tones long. in a combination o f dits and
dah s. They follow a distinct patt ern. The
number one is a dit followed by four dahs.
The number two is two dus fol lowed by th ree
dahs . This pattern continues to five . which is
five dits. S ix is a dah followed by four d its,
seven is two dahs fol lowed by three dits . This
pattern continues 10 10. which is five dahs .

Ukl' Puull's?

Remember. It's nOI necessary to know
these letters and numbers fa_sl-juSI be able to
recognize them on me grid system.

The next step is 10 write down the sy mbols
fo r all the known lette rs and numbers on
the alphabet list. Now go back III the test
paper and fill in all of the Morse code char
actcrs that you can. T ry III sec the exam
like a cryptogram. solvi ng for the unknown
ucms.

F irst (a fte r the repealed Vs that s ta n
the test). the transmission wi ll begin with
caltsigns. since it is a QSO-ty pe test. Every
test that I' ve seen so fa r o nly uses US
callsigns. and they must beg in with N. W , A ,
or K. All but one-K-are on the above list to
memorize . The two calls igns will be separa t
ed hy the word " DE ," composed of two of
the memorized le tte rs . so the fi rs t1cner aftcr
" DE" mu st. again . be N . W , A , or K. If a
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Yaesu FT·747GX
An affordable transceiver for Novice and Extra

Yaesu USA
17210 Edwards Road

Cerritos, CA 90701
list Price : $889.95

For several years each new transceiver
brought to the market has been more

complex, offered more features, and looked
more formidable than its predecessors. Of
course prices rose with each new entry, with
lop of the line radios going QUi 01 sight.

If the dollars involved are not enough 01 a
problem, there is no modern tra nsceiver buil t
for the fellow looking 10 replace a trusty old
Drake or Heathkit lube radio. No attordabte,
basic, recently-buill radio meets the needs of
arm ch air ragchewing , light contesting, or en
joyable DXing...until now.

Well, Yaesu has made a slab at solving
tnese problems by introducing a new straight
forward transceiver that is full featured, ellcel
lent quality, and simple 10 operate . They call
their new radio the FT·747GX.

First Impressions

The FT·747GX gives a lasting first impres
sion when seen for the first time. It only weighs
7.25 pounds, The radio is very simply laid out,
wilh only 20 ccntrcrs. 15 of which are pusn-cc
seated switches. The central digital display
has black characters and symbots on an am-
ber background showing frequency, mode,
memory , VFO, filter selection, and more.

The FT·747GX looks so simple 10 operate I
hooked it up and turned it on without relerring
to the operatmg manual. There were no sur
prises or problems encountered , and opera
tion commenced immed iately.

I shou ld note, however. that I rater read the
entire manual. It is very complete, oaoec with
accurate information, no grammatical errors,
and is easily understood. The manual also
contains numerous hints to aid the operator in
enjoying the radio in particular and the hobby
in general.

The 747's buttons and controls all operate
very smoothly. The main tuning knob has
indents, and does not tree-wneer like most
tuning knobs, I found this a lillie disconcerting
at first. but I quickly became used to it.

Receiver

The LCD digital display is easily read, and
its amber color is easier on the eyes than
some red or green LED displays seen on other
rad ios , The frequency is displayed in large
numbers, while other information (VFO in use.
memory number, mode, scan, etc.) is shown
in smaller cha racters and icons.

The SSB tuning rate is 25 Hz per cliCk of the
main tuning knob. The frequency rat io of turns
is about one turn to 1.3 kHz. Fast tune is 2.5
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Photo A. Front of the FT·74 7GX.

Photo B. The rear panel ShOwing the part of
the cast aluminum transmitter chassis.

kHz per click and is push switch selectable.
The normal AM tuning rate is 1 kHz per click,
10 kHz at the fast rate.

The 747 has au the necessary filters buil t in,
including a 500 Hz narrow CW Iilter and 6 kHz
AM filter.

The mem ory scheme used on tne 747 is
very st raightforward , not req uiring mental
gymnastics to use. Just dialthe frequency and
push a burton. There are twenty memories.

To determ ine the reproduction quality 01a
new rig I always tune it to the local country
western station on AM and listen in. The 747's
audio quality was excellent . In fact, it com
pared very favorably with my large station
speaker. The front-facing speaker has c ut
standing audio reproduction . There is no need
for an external speaker.

The receiver is very quiet, although not as
quiet as a Ten-Tee Corsair. There is no RF
GAIN control, but a 20 dB attenuator is avan
able at the push of a switch. The 747 has a
noise blanker that does very well againslthe
woodpecker and simulated ignition noise, too .

The squelch is active in all modes, and is
utilized during scanning. Memory scanning is
controlled from the mike.

Transmitter

Audio reports dUring SSB cceraton were all
good , with most indicating excelle nt quality

voice transmission, All contacts were made
using the standa rd micropho ne th at is
supplied with the radio. Just remember , audio
reports are not scientif ic and vary with the
receiving operator's hearing and preferences.

Semi break-in keying is a feature of the 747.
The CW note received good reports and
looked good on the scope.

The FT·747GX,like most current transceiv
ers, has two VFOs allOwing it to work SSBJCW
splits and split band operation. Intern al pro
gramming of lhe CPU prevents general cover
age transmilter opera tion .

Inside The 747

Tools are nol needed to get inside the 747.
Just release a couple 01 lock s, push on the
designated pressure point s, and the plastic
case slides ofl the chassis. The case is com
pletely shielded by a metal coating on the
inside.

It's interesting to note that several operator
changes can be made 10 this radio without
opening it. These include side-tone volume,
memory backup enable, and carrier adjust·
mente .

The most impressive feature 01the inside of
the 747 is the large cast aluminum transmitter
housing that provides the necessary heat
Sinking tor the finals. 11 is COOled by an internal
fan.

Bench Testing

To prove the manufacturer's claimed speci
fications, I bench tested the 747. No problems
were encountered and the little rad io did
everything the manufacturer said it would .

The following equipment was used during
the bench check:

-t eecer LOG 8243 Frequency Counter
,Marconi Instruments 2022 Signal Generator
'Hewlett Packard 606 HF Signal Generator
' Hewlett Packard 651A Audi o Generator
' Bird 43 Wallmeter
' Hewlett Packard 8551BJ851 B Spectrum

Analyzer
' Cushman CE·5 Monitor
-Tektrcmcs 475 Osci lloscope

Ahhough the speci fications check out in a
laboratory environment (see sidebar), the
performance of most currently availab le ama
teur transceivers exceeds the capabil ities of
the human ear. propagation, and atmospheric
conditions. For example , high sensitivity does
lillie good on 75 meters at 7 PM when all the
kitowatts are on.



BELDEN

o e.::
o •
o •

11.-- .-

-

~
COOPER
INDUSTR IES

FOR MORE INfORMAnON CALL

oms
~03
FOUNTAIN 01 YOUTH
f_ Mead BATTERIeS

outs.oe Texos

1·800·231·3057
Texas coo cctsoe US

1·713·520·7300
C1IICU 331 ON RUD(1l SERVICE CAl«!

MADISON

aR DEN
9913 10..... loss, solid center conductor, toil &
braid entero . excel lent produc t, . . . . .. 54~11t ,

8214 RG8 foam , , .48¢11t.
8237 RG8 ... _..•.• . . . .. . , .••. . . . ... 42¢1ft.
8267 RG213. . ..... . . ..••. ...... _ 59c1ft.
8262 RG-sa clu muecec 1~lt .

8lXlO 140a stranded copper ant . wire .. ,. 13cJIT.
BUB Bconduc to r rotor cable 35ciIT.
9405 as above but HO-2·16ga. 6·18ga __ 6OC1It.
8403 M,c cable 3 condc tr & shield 7()¢1fI
9258 RG ex . . . • • , , ,2 1¢1I1_

POUCI{$- · MASTERCARDS, ....,SA 01CO.I)
AU ceces FOB HOvslon. il;xos. e xcept cs noted
wces sub!ed 10 cho""oge .....!hOlJl rcece subred 10
pllOI $Ole Used geot" sole pece retunoed " not
saI,stoecT Cal 0"Jr'hme 10 check WIus a yO.JI oraer
te res r8Slden~ 00Cl soles Ia'

Electronics Supply, Inc.
3621 Fannin St. • Houston.Texes 77004

• Automatically erases memory
and rapidly charges NiCad
ba tter ies up to 15 Volts.

• A llows batteries a long life
with maximum capacity .

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

so good.

I3Cont;rol Produeta Unllm~ Inc.

5 Somerset 0, . Coa lesv,l1e . PA 19320
(215) 383·6395

if·

stU O

lS l _ ", ... , $19910
JSCh 11 band wealho' to a"e'all .
Ael DC

U
913·888·8864

MAXON....$26.95
.... 49SA . 49 MH. , Fill 2·wn UOKI
"",nos 11.. Oll"'illOfl, VIlIl:e itCllvilell
transmoll ap III Yt _ BaUe'," 1lllI0'III

_ 498 $34.95
_ Ieal"'es is 49SA pttpl USoe$ •. ""
_ b.llIeroe:; _ c;orne$ ...m b.lt\efy
,~..

TENNA PHASE III POWER SUPPLIES

:im~t i -:i9!/Il!;
16tl~~~~e~" _ 2
p"oroIY, k.vboard BC145XL . . $92.90toe., traCk lun ing ,
~ at o seaf eh , aulo 16, cn 10 b.ln<l . O'CllIrammoble,
sq....lch . ""n <lel.1y, [)u,~-,n lle~,. ,....... , O',ont,
Ch IOtkout lighTed memory b.l<k "P_ ClI lOt.ou!.
l CD OrSpIay . dlrlltl ClI 00r«1Cn~. _ -.:ft.
ao;cess ..' At~ tra<k 1"""'0_ At/DC. Pl....-
cNrll'" &caory use $pH.... to ..._ iKkS

8CSOXl 10 en 10 b.lnd . I b.lll PAt_ ef\arge< S1l9 9O
lIC10Xl T 20 cn 10 b.lnd lionel _ _ S I59 90
6Cl 00XlI 100 Cft 11 b.lnd_ l\;IneI FltItI, .e'all S t99 90
8C200XlI 200Cft 12 b.l1lCl 800IIIHl Hand HtlO sees 90
BC115Xl 16 Ch 11 b<!nd . a..c..ll , ACI OC S15990
BC210XlI 40 Ch It band . w. att>er. arreart AC /DC $11990
BCSBOXlT 16 Ch 10 b.lnd mobile wlb'/lC , .t S99 90
BeSSOXlI 100 Cn 11 b.lnd maD>le , ..-NIhef _a" $21990
6C160XlT 100 Ch 12 b.lnd ...1800 III HI /IIObIle 527990
BCBOOXlT 40 Cft 12 b.lnd llOO IIIHI . .I.e /DC $239 90

"'''' $139.90

1'$3 . " " _ $ l ~. gO

Outpul 13 IV DC . J amp ton.'ant S amp
surge , olel:1.CItlOt~ prOlloc;lIOfl ..11ll·
stanl aulO rC!;eI, fuse p'0IICIe0
PS4 _ $19_"
F..-y~_ 13 I VOC · 4 A'fIllS toIl
Sla<rI WIth ""go il'~tOtl_ a-erlDall1l'G"_ . ,"'sum mel

I'$J . . . . . . . ,. _
Fully ,egu~te<l 7 ~mp can:.!aol, 10 amp su'OO tapllC'!Y

1'$12 . __ . . , ... _ , . . $34.90
Fully ' . gulatod, 10 amp conSlant 13 .mp SU' II"_ eecuco c ove'load
p,otK !lon wlonSlant ~uto ,e set
1'S2O , .. _... " " .. _ .,., $64.90
FllIIy 'l!9alllted 2S a<rID su'll" l'.l1loaCl1y . 13 I VOC . XI~ cons 
lanl . ..,Ih ""'..
nu . , .. _ .. ", .$19_"
Regula1O(l 4 ~·lSVOC-~ Amp tonstanl 27...,p surge __
,eset_ llIIJl mele- lor CarrOt'll to ...olla9I
"as .. _._ SN!IO
sameas.- " copl. 35 amp conSlolnl. 37 amp $<1'90 "'Iasrat>le
f,om 10 to IS .....ts

REGENCY LAND MOBILE
UI,I,-CDm . 1 . an !2 Cft 2 -..a ,
1011IU-....gnt. balIeryope<aIe<I~
. /lIe.<Jlllt an_ ,~oc; use to bJl
1ery tfW9I!'~ ..... _.., Ire
querq l SI 615

"i"?c~t' Cj-e",c~. '"
• .""l'i
\ 1... ,, - ~ ~l!i::. 'J 'J, i
~ ...

245... . .$119.90 152.. ... $269.90
45 C_ 1 b.lnd , ...1...t'~II. 750\aMe112ll¥Wl8lXl III Ml _. ·
p'og'ammable . 4S p'e - g ill & _ . TllfbCI Sun" .
progr_ClIannets, M¥tfIor b.lnk 1taIWWllI, IfISlllhl _,
1QI!,_tlac:I<.~. _ pragr auusee. pet""'-
.....1 b.l<k"ll_ til 10<:...... , SUII _llIC."P, dorIC! KCe$S_ ..m
CIeIay .l.ellll: WIll! bOIft coras .I.e acIa(Iler , DC cora to mobole lilt

bfitClolII
"X1~0 ". __ . .... $20UO
Harod M I<l . SS Ch f l b.lnd , a..
c ,an , Ch lockoot. scae a. la~, ..I
AC adapt. , Ic harge' baue'v pac: k
to l'.lrry cue

RANGER
10 meterI'~. ~ ..an _
can be programmed 10 $(IIIl
tr~, SSB, CW, All fill .
pragrarl\iftltlle~. I...,.
auIOmaloc; rosoblan..... 2!hH_
7'1. W, 110

AR3S0a " $334.90

unlden~

S IS2 00
$246 00

SB I OO
S81 00

$12S 00
$344 00."'"$111 00

"'''"'''.'" '".'" '"5141 1~

. " 00S77 SO
S81 00

$tOl 2 ~

521600
$101 2S
~' OO

5124 1S
$14S 00
5310 SO

.~ 00
5 1l1~ 00
$124 00

5104 00
$4100
CALL
CAll
ou
C'"

~ "
~'"
~"

. " 00
5035

-+c:
-+c:
U)
1&1
(,)-II:
a.
II:
o
II.
........
ce
(,)

-+c:
-+c:

sse '",", 00
m",

S113 00
S13600
Sl 66 SO

.~ "SI3 SO
SI9600
$2~ 00
1334 ec
S431 SO
S226 SO

"'" 00.,,, '"
"" '""" '"
.... 00

. '" 00

H073 110.1 SQ 11 I
UI 10
AR~O TV . 3 SQ It ,
C()(, -II [B SQ It] _
HA,M IVP ,sq 11 ]
121120 SCI n J

HR144GRI
MB14 4G~1

HBU 4 111AG
BIti86

National Tower (ompan3r
P.D.Box 15417 Shawnee Minion, KS. 66215

Hours 8:30·5:00 M-F Price sunect to cnance Without Notice

18HTS
14RIIIO

'''''''''''''15SIlA.S"'....
205BAS
7-IS
7·25

''''

ROH N FREE BASE STUBS WITH
EACH ax SERIES TOWER

,""12AVOS
\ 4AVl! /w85
IMVTIWBS

23BS
zes
ees
21485
...ss

'"V·3S
V-4S
GPG2A

2~ 10 ' sect"'"
l!:>AG2 & 3 mocleI 2 or 3 lOll sectoon
~ ..- 4 • WCllQll
4~ \0' sectllltl
4YoGJ & • _ 3 or • lOll sed"'"
,~ 10' _ 11Qtl
TBJ lIVuSl bur~
1.1 200 10' ma,r, 2" 0 0
BX-CO 40'seil SUPPO<HnQ 6 SQ n
Bl 'CS 48 'SI' ll supporh~ 6 SQ 11
Bl -Sl; S!i 'se ll suppo,!ong 6 SQ h
8X-1)oI M'se~ suPPOI!'1'Og 6 SQ n
H8l -40 cO 'seII SIIPllO'loAg \ 0 sq n
H8X-48 48"5eIl ""l'PO'1111Q 10 SQ n
1!8X-Sl; loti -wII SII;lPOI101'1g 10 SCI h
IlD8X -40 CO'sefl suppor1"'11 18 SQ II
HD6X·<f! 48'seII~ 18 SQ n

• QlY .. sra:w. •
311tilHS ~' !)OIUllInol 1 wane
11UHS !lOO' ~4n,le(l 7 st.and
HYQAINfT.L•• AMY _ " " " .

IIF ANTENNAS TrilNnd.
TlUJR$ 3 . ~me "( 'Jun,o. IhuMllIO"d
TH)MK2S 5 element "T hu" ,W b< rd' .
TH 2MK3$ 2 eeeent ' Thuodertl«d '
11110X$ 1 e1emenl 'Tnl>ROell).rd'
THODXX _soon kn 10 THltIX$
EXP 14 E..... u Uotlilld _
Qlrt 110 10140 III COI'III E.p 1.

" '-' l ong .10M· 3 I!lJmeflC 10 mlr
.lorog Jonn. ~ NmenI 10 mtr
.Iong JaM ' ~ _nt 1~ mlr
• 01_1, ~ mew $299 90
·Long John ' ~ elemenl 20 mt', _
'lli!lCOWlre r" rota,y dlpelo 30 1~Onlll

'Ooscovero, · 2 elem 40 meIer bu m
<»nwrIS 7-25 10 3 elem fleam

CC tt ·" V__
Hy·I_' 10 1I\Iu 80 ....teI$

roo! ml k. 10< 12 .l 't'0 14AVO _
18.lTV/ wtI
line _ , 10 tII.u 80 _,
tri P ....u 10 til", 20 """'"
I,.p vertaGJI 10 Ihru CO meI..S
t'ap ""fllCil 1.0 thra 80 mele"

MuhiNlIlI 1IwbIet.
18TO pe' taD", tape d,~e 1(1-60 met",.
28005 t,ap doub let 40 and 80 mews
5800S trap dooble1 10 IMu 80 meTerS

VIlf AIITtIlllAS te-. , V__
2 ....1.. 3 elemenT beam2_5__

2_ 8 ...... t-rlI
2 ....ter IC .-..1_
4 elB\'IOfIt 6 ..- bUm
toIIfieJ'~~ 138-174 11IHz
collhe¥ 9" ,n .erl1Ci1 220 III HI
((lhnea' Ili ,n verlotal 430-470 IIIH I
base, 2 mt, g,oond plan. 3 d8

VHF' UHF Mobile.
1.90'9"" 2 mtr 6<l8 Ili ,n 318-24 mt
Hy !lllndef 2mt' 6<l8 ga,n 318-24 mt
HytI;Inder 2 ...."',
lerr~e Ila""" 10< 10·60 meter$

0SCJdI LM: .lWTtIlU
215$ 1Ocm. 435 III HI
2185 CompIeIe Oscar ..... S)'SletIl
CUII"CIIIAP"T AlfTtlflfA•
.lP8 bid Yo ...... .ertJcat
.lJ 3 eleme nl lrolland beam
.l14J 7 & 10 MH I aod GIl k,1 Tor .lJ
.1.144 7 to 10 MH I . dd on kIt fo' .l4
421 8 XL 18 element 2 nur. 288' boome'
.1.4 5 4 elemenl t"band fleam
.lV4 40-10 h'IIf ver1OColt
AVS 80-10 mlf VQf10U1
.lRX2B 2 mtr .1lo"110 R.I~..
A~ X4SOll 450 III HI 'l\orIgo .
.l 1U-ll 144 MHl 11 ele Vtt
.l 141·11 11 eIefnenI 146-- 148 l,lHl _
.l147-22 n .- ·Power P;oo; . .. .
A144·10T 10 eIemefII 2 mI, 'Oscar'
.l 144-2I)T 20 elemenl 2 "'" 'Ose,o,
21SWB IS . Iemenl 2 ml, 'Boomer'
220B 17 eieeenr FM 'Boome"
230WB 144-148 MHl. 30 element
32-19 19 eleme nt 2 mt, 'Boomer'
4248 24 e_1 'Boomer'
10'4CO 4 -..1 10 "", _ -Sl<I""a1l;fr '
15--4CO 4 _ IS mI' -51<1""""'"
2O-4CO 4 _ 14 IIIHl ' S. I""..... ·
"UIITL.ll1II AIIITlEIIIIIIA.
4aTV <40·10 mI' .erlQ
sBTV 80-10 ml' .erl0C0lI
6BIV 6 b.lnd t'ap ver1OColI
ROTOIII.
AlI,ance
AII"nc.
TEl EX
IEl EX
TElEX
TElEX
e.......

1
2-18 to 6 -221 4080 · per I\IcII
2-16 & 6 -20 4090 · per IDol

IIOS RG8U III.... I II/-. 10» _ pet I\IcII
1198 JlG8U l:olutntJo.l supetlle. 100 '
llSO ~G8U l ow loss 100% _ tool 5/lotiCl

88% lin copper t>'aloeo stM!>~ .1l<I' loot
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RPCM Board
-usec wlSCAP board 10 provide " Revarse Patch"
and Land-Line Control of Repeater

-Includes Iand-line " answering" cirroilry

SCT110 VHF Xmtr/Exclter Board

lightning Arrester For Autopatch
-aas Discharge Tube shunts pOONt line surges to
ground

oHandles up 10 40,000 Ampsl
oThe Bas' deori<:e available 10 protect Aulopalch
equipment from lightning damage. $17.00 • $IH.

010 WII. Output. 100% Duty Cycle'
-Wilhstands High VSWR
-True FM lor exc. audio quality
- Designed specific:ially for continuous rptr , service.
Very low in " while noise ."

- Spyrious - 7Sd8. Harmonics - SO dB.
°Wilh .0005% precision grade xla!.
08A-30 30 Wt. Amp bolrd & Heat ,Ink, 3 sec. loP
filter & ret. pwr. sensor.

oBA75 75 Wt. unit also a"anlble

Improved SCT410B
Transmitter Assy•

SCAP Autopatch Board
-Provides all basic autopatch funclions
- Secure 3 DigilAccess; 1 Aux On'()fffunction, Audio

AGC; Buill-in timers; ere. Beautiful Audio!
-0;'1 inhibit bd. also available
- Wrileleali lor details and I eete $h8e(

SCT 4108 UHF Transmitter Bd. or Assy.

0Similar 10 SCT1 10, 10 WIS. nom.
-Include-s " on b oard" proportional Xtal
Osc .lOllen circui try for lIery high s tability!

-BA-4040W. UHF AMP. BD. a HEAT SINK

SCT110 Transmitter Assembly
osen,o moun'ed In ,hlelded hou,'ng
-semeas used on SCR 1000 & 2000X
oCompietely assmbld. wIF,T. caps, 50239 conn.
010. 30, or75 WI . unit.~

Plug-In
CodingC8nf

•

..-._._-=~

ID250A CW 10
& Audio Mixer Board

-Improved! Now Includes " audIo mute "
circuit and " Emergenc v Power 10"
option.
-4 input AF Mix... & L.ocaI Mic. amp .
-PROM Memoty-2S0 bilslchannel.
-Up to 4 diff8l"ltnllD channels!
oMany other features. Factory programmed.

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VOC out. 11 5/230 in, 50/60 Hz,
• 3OA @ 70% duly, 25A @ 100% dUly.
• MaSSIve 30 lb . Transformer & Heal Sinks.

TTC300 TOUCH TONE CONTROLLER

CTC100 Rptr, COR Timer/Control Bd.
.complete solid stale control for rptr _COR ;'Hang"

TiITl8f, " Tm e·Out" TiITl8f, TX local & remale Shu1
doWnIAeset, etc.

-Includes inputs & outpYIs lor panel controls &
lamps.

Power Supply Boards
-SCP1 2 12 VDC @ O.3A MAX.OUT.
o SCPS12 12 VDC@ lA & 5VDC@ O.4A out.

(1.1A total max. out.)

- SCPS12A As above. but also wl -12VDC @ O.lA

-High performance, Super versatile design. To con
trol anyON/OFF Function III remole site 'tria DTM F
Aadiolink.

-usee new high quality Xlal Controlled Decoder !C,
wlhigh immunity to falsing

-ceccces811 16 digits
- 3 0NIOFF Functions per Main Card. Easily eKpand-
able to any no. 01functions wlExpansion Cards.

-cooes quicldy foeld programmable 'tria plug-in C0d
ing Cards. Many unique 3-d.git codesavailable. Not
basically l-digit as with competitive un its.

- Lalched or pulsed Outpu1s.
oTransistor Switch outputs can directly trigger solid
stale circuitry or relays, etc. lor any type of ccntrot
lunction.

- Low Power Consumption CMOS T&ehnology.
SVDC Input. Gold-pIaled connect()(l .

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

For 10M, 2M, 220 MHz, &44DMHz

spectrum Repeater/Link
High Perfonnance Boards &Sub·AssembliesNew Fl-4 UHF

Helical Resonators
Installed In Reeehtler
or Fl....H PreselectOf' Unit

Receiver Front-End Preselectors
-R.-6: 6HI Q Reson8torlwl1hLo-HoI.. TrlnallltOl"
Amp (2M 01" 220 M~l

-R.-tH: 4Hl Q Helk,:11 ResonllOf'l & Lo-Nol.. Tr.
Amp. In I hlelded tlouslng. (42u..70 M~)

oProvldes tremendous rejection 01 -eut-et
bind" , Ignl l , w loullhe u,ualloul Can often be
used inslead of large expensive cavity fillers.

oExtremely helpful et siles with many Ntarby Iran$
mitlers 10 " fi lter-out " these OUI-()f-band signals.

Call or Write for
Data Sheets

Fl-4H

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A·VHF SCR450A·UHF
• Totally Adv8nCftI Dnlgnl
- 8 Pole Front End Fllr. + wide dynamic rang&
Reduces Overload, SpuriOus Rasp. & lnlermoc:l.

-$ens. O.25IJVfl2dB $ INAO typo
- se..eee lit ± 6.5KHz.·13OdB @ ± 3OKHz. (8 Pole
Crystal + 4 Pole Ceramic FlU'S.

· 'S Meter', Discriminalor & Deviation Ml r. Outputs!
- s xc. audio qualityl Fast squelchl wlO.OOO5% Crys
tal. ( "Super Sharp" IF Fit, . 8/508"'8;/.)
• Newl 311 KHz S.W. IFFlit.,

tor High SPHd P.cket.

Complete Receiver Assemblies
eRcvr. Board mounted in shielded housing.
-Completely assembled & lasted, wIF.T. caps,
50239 COIln.

-As used in lhe SCR 1000. Ready 10 drop inlo your
sys1em!

_UHF Revr. Assy. NOW Available wf$uper Sharp FL
4 Herical Resonalors. Oreally reduces 1M & " out of
band" interferencel

•

ISCI~e!£!.~!!'!!s~!'!'!!~~!~~!~~~~e~~~~·
" When You Buy, say 73" CIllCl£ 51 Of\l RUoDlIl S£ltVlCI CAItO



Num~ 6 o n youl Feedba(:k urd

,

wo-Tone
alEncoder

An!'y~onstruction project
~o ' -~--
. ' by R.R. De Jongh WB7CPT

C oold I build a simple-cheap-compact
encoder? After acquiring some pager

pan s from a surplus buy . I managed to put
together a wo rking MINITOR" . I searched
through my crystal " bank" to put the pager
on a two meier simplex frequency. Since
th is is a lone and voice pager. it makes an
excellent monitor receiver . with O.251JV
sensitivity . The to ne capability also aroused
the builder instinct in me . The circuit is
a result o f seve ral tries . a nd a lmost as
many dead ends. The 555 type Ie's just do
no( have the frequency stabi lity required for
the job.

Com po nent of C hoice

The XR2206 docs the job well and also has
AFSK capabi lities . Thi s circuit is quite sim
ple . Just connect some pots 10 set the A and B

frequencies. select a suitable range capacitor
and then su pply logic levels to pin 9 to select a
tone. I didn 't use timers to set tone times and
to sequence the tones. Timers can be used by
guesstimation, a second or so o n the first tone
and about the same for the second tone. If the
e xperimenter decides to add in a timing cir
cu it. perhaps a 556 C MOS type. try about a
half of a S(."COnd on the fir st and about a
second or two o n the second tone . There
should he a gap o f about 100 r nsec between
the tones.

Ea.")' Operation

The method I used worked well by hold ing
the speaker right up 10 the mike or HT and
push ing in the power switch with the A en
abled . Hold it fo r a second and then toggle the
tone switch to the B tone and hold fo r two

seconds. Because the switch goes throu gh a
momcmary open, there 's a natural gap in
tones.

Some pagers have a special chip added in
their decoder Ihat furnishes a " group" alert.
This can be accessed by a long continous B
tone. o ne over Sill or mo re seconds. The
pager sounds the alert with a so lid tone , in
stead of the usual beep.

Parts are not crit ical. Frequencies are set
with the pots on pins 7 and 8, and the ca pac i
tor between pins 5 and 6. Any dece nt NPN
transisto r will do . The voltage used could be
12 or 13.8 volts as well as 9 vol ts. The fre
quency may be set with a counter across the
speaker terminals. If a frequency or mod ula
tion monitor is available, SCi the deviation to
about ± 3 kHz with the speaker right up to the
mike of the transmitter. III

0 .03 3

•

LS

_ 'V
,1,-

~~ *,.,.,• , ,
PN 2222 • ~

TONE B '0' ; ~1,.F..
XR2206

,
". 200

,
I~,.F

"
, , ,

LM386 ..,

"
, 50',

TON ES , , •, 50' ADJUST

~SQ'
VOL. r. r.

5.lK

5.IK

l?:f
." m POWER ON

-'-• OJ!
~- -

The simple IIH>-Ione .\·eqllemia/ encoder.
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Photo D. The large box like unit is the cast
aluminum transmitter chassis.

SenSitiVity:

Image Rejection.
IF A~ectlon:

Audio Otltput:

5eIecllvity:

Squelch sensu

Antenna Impedance:
Power Aequir~m nts:
DimensIOns:
We'9hl

TransmiUM

Receiver

Circuitry:
IF Frequencies:

General

Frequency Coverage
Receive:
Transmit:

Photo C. Notice the factory ins/ailed (stan
dard) crystal filters.

One interesting test I made was to key down
the transmitter at fulllXJWer lor thirty minutes.
No overheating was noted . The large chunk of
aluminum does its job very well.

Operator Comments

The very slow main tuning rate is nice . I like
it better than the 10 or more kHz rates found
with the comceutcn. However, last tuning
causes the unit to stop only at 2.5kHz inter
vals . It won 't do very well for a last check 01 a
band. It is only meant 10 get the operator t-orn
one place to another quickly.

The standard microphone has UP/DOWN
and FAST buttons for armchair tun ing ,

The 747 is ready for ATTY, Packet , and
AMTOR operation. However, I think that the
market lhis rad io is directed towards will find
more use for the SSB and CW capabilities.
The FM unit is optional.

The mode is not selected by the rig ; the
operator must select it. I thought this was a
drawback that should have been addressed
when the rad io was designed, but others may
not find automatic upper or lower sideband
selection a problem.

There is a built-In surge protector and an
tenna line fuse to protect lhe receiver from
sta tic discharges . Other manufacturers
should take not ice 01 this.

There is no IF shift or PBT (pass-band tun.
ing). One or the ether should have been built
m.

The push switches ' are well labeled and
easy to operate.

The switch labeled CLAR is the receiver
cranner. The terminology is oul of place in
ham radio. Think 01it as RIT (receiver incre
mental tuning).

The cooling fan is very quiet .
The 747 has no notch lilter, but most of

those type are diflicull to control. I recommend
an outboard automatic notch filter such as the
Datong ANF (a tavortre add -on).

The 747 is CAT ready and may be con
trolled by a computer. It also means the
Stone Mountain Engineering OSYer keypad
will operate with it (another 01 my lavorite
ace-ens).

Wrap-up

I feel the 747 is an excellent entry level rig
for new hams. However, more importantly, the
747 l ills the gap between yesterday's tube
radios and the expensive and complicated
rigs 01 today. Any operator will leel at rome
with it , and will not be ove rwhelmed by
complexities. There are less controls on this
lillie radio than on most older tube radios and
operation is very straightforward. No operator
intimidat ion here!

Would I recommend the FT·747GX? Yes!
It has all the necessary features of the expen
sive radios to make it a very capable transceiv
er, yet the price is remarkably low. Don 't be
tooled by the low price and light-weight plastic
case. The 747 is a piece of merchandise with
excellent quality .

Thank you to me folks et the Electron ic
Equipment Bank 01 Vienna, Virginia. for the
joan 01a new Yaesu FT·747GX. and the use of
their very complete test bench ,m
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You'vc d iscovered the greatest hobby in the world. And 73 Amateur Radio captures the exc iteme nt of amateur
radio like no other ham magazine in printtoday. With 73"you "Il havefim drscovenng the thntlsot this great hobby .

And while you 're at n. you' ll also lea rn more about ham radio,
Don 't take the risk of misaing out OIl all 73 has to offer. You can have you r issue of 73 delivered to your home
every month for just S19 .97 (12 .,>\ucs)- that"s 43 '1 off the cover pnce!

And with every paid subsc ription we'H send you a FREE GIfT: a great looking 73 baseba ll cap.
A home delivered copy of 73 means you 'll never miss out on these tremendously popular
moeuhly colu mnv: · ~...-~I

- Construction projects: The I1"lO"t hoomebrew projects oll)'whl"rl" .
- Prod ul.1. reviews: Belly-to-belly matchups of new gear.
eAerial View : Everything you'H eve r wam to know abou t antennas .

eQ RP: For low power aficionados.
- WEATHERSATS: Gct the latest fax on the weather .
- Neve r Say Die : And you bel 1...-on't.
- 73 lnternauonal: 73 Amattur RuJ io is the only ham magazine

with RIOTllhly ne....s from every comer of the ....orld.

-"" _.-- ..,...-- .-._"" _..

And remember-s-with every paid subscription
orde r , you'll receive a FREE 73 BASEBALL
CAP. and SA VE 4 3 11 OFF T HE COVE R PRIC El

SUBSCRIBE TODA Y.
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Number 7 on roY' FIM'dbM:k card

code nets

o
-:fr

Oode Nets-
P th 13 '-~tb -< ~rt " ti .ass e wpn) tes y pa.ll. tctoe tng in

,-
./. ...

Novice Band

y .<::
'r- by Bill Welsh W6DDB

O nc of the best ways to increase code
proficiency is to participate in code

OCIS. Novice and Technician operators can
qu ickly pass the requ ired 13 wo rds-per
minu te General and Advanced code test by
regularly participating in cod e nets .

Most nels se rve the ir immediate a rea. Con
sequently , the nets listed in th is article arc
alphabetically arranged by stares. using the
two leiter postal service ind icators. Some
nets ju st serve one or two counties in a state.
Co nsider operating in one of the area nels
shown aft er the slate nets, if there isn't an
active net in your area.

The name of each net is followed by the
abb reviated ident ification that is normally
used on the air. As an example, the identifica
tion code fo r the New England Novice Ne t is
NENN .

The net frequency is stated in ki lohertz . No
one owns a frequency, not even a regula rly
scheduled net.H the stated net frequency is in
use by non -net amateurs , the net will be found
a few kilohe rtz above o r below the slated
frequency .

The net opera tors a re listed accord ing to
the foll owing weekly system: D is daily ( in
cluding weekends) ; Sn is Sunday ; M is Mon
day ; T is Tuesday; W is Wednesday ; Th is
Thursday; F is Friday ; and S is Saturday .

A Sense or Time

Net sta rt t ime is shown in Unive rsal Time
Coordinated (UTC) . UTe is 4 ,5 . 6. and 7
hours ahead of Eastern , Centra l. Mountain.
and Paci fic Daylight Savings Times , respcc
tivcly in the Summer. UTe is 5, 6. 7. and 8
hou rs ahead of Eastern , Centra l. Mountain ,
and Paci fic Standard Times. respectively in
the winte r . Th is list was prepared showing
UTC net times , based on summer (day light
savings) sched ules. Some nets shift their start
lime when their local lime changes between
standa rd and daylight savings times. If a ne t
can not be hea rd at the indicated time , listen
for it one hour late r or ea r lier, (as approprt-

ate) to compensate fo r a possible change in
loca l time .

A net start ing time shown as 0030 UTe
(for example) would probably shift to 0130
UTC du ring the Wimer, when standard t ime
is being used. Remembe r that seve ra l Mates
do nol use the daylight savings system. Al so
remember thai a net scheduled 10 sta rt at 03<X>
UTe Sunday (as an example] actually sta rts
Saturday evening. local time. Some nets sus
pend operations during the Su mmer, when
member part icipat ion is minimal.

The PUTJXIse of each oer is listed according
10 the following system : A is Area Nat ional
Traffic System ( NTS); E is Emergency Pre
paredness ; L is Local NTS, 0 is Other ; R is
Regional NTS; S is Sect ion NTS; T is Traffic
Handl ing ; and W is Weather.

The cellsign o f the Net Manager is listed. if
it is known . Any correspondence regarding a
net should be sent (0 the net Manage r. The
Novice hand code nets listing is an updated
list of the one pr inted in the December 1982
CQ Novice column. Every known net Man
ager was asked (in writ ing} to let us know
about the changes made 10 the listed data.
Less than o ne-half of the net Manage rs pro
vided confi rmat ion of co rrect information,
plus the changed data. It would be greatly
appreciated if readers would su pply correc
t ions and/or add itions (in w ntingj 10 me
(W6DDB). at 2814 Empire Ave .. Burbank.
CA 9 1504 . Your A RRL Sect ion Manager is
an excel lent source of informat ion regarding
local nels; she/be is listed on page eight of
each QST magazinc .

The February 1980 CQ Novice column
conta ins a list o f the three lette r Qcsignals ,
most commonly used by amateu rs to make
statements and to ask quest ions . A free copy
o f' tba t list is available to anyone who requests
it and supplies a self-addressed stamped en
velope. The ARRL also publishes a handy
reference ca rd with Q and procedural signa ls.
Some Qcslgnals apply only to ne t operation:
Those Q-signal s are listed in this article to

make it easier for new amateurs to participate
in ncl operations. These Qcsignals were de
veloped by the ARRL specifically fo r code
net usage. They are not intended 10 be used
during casual (non-net) on-the-ai r conve rsa
tions . nor a rc they to be used in voice nels .
Unlike the regular Qcsignals . these code net
Q-signals do flol need 10 be followed by a
question mark when a quest ion is be ing
asked . See the sidebar.

AL Alabama Emergency Net D (AEND)
3725 0 2330S N4DCS

CA Braille Institute QRS Net (BRL)
7105 SiS n 19000 WB6ZPN

CA San Diego Section ARES Net (SON)
3725 S 2330T N6LYX

CA Tuolumne County Novice Emergency
Net (TNEN)

3710 S n 2230EOT WB6SLX
(Serves Northe rn Cali fornia)

CO Colorado-Wyoming Net (CWN)
3715 0 0 130S KB0Z

CT Connecticut Slow Net (CSN)
3720 TtwrrhIFlS OO3OS WB1GXZ

CT CO Radio Club Novice Net
28125Th OOOOOT K1BCl

CT Siowfist Net
2 1150Trrh 0100EOT N2CYU

DE Diamond State Slow Net (DSSN)
3735 Trrh 0030S KA3DPR

FL All Florida Slow TraNic Net (OFNS)
3714 0 0 1008 KA48 1H

FL Florida Medium Speed Net (FMSN)
3651 0 2130S WD4KBW

FL Platinum Coast Novice Net (PNN)
28119 W 2330T KB4GIA
(Brevard Counlyj

GA Georgia Training Net (GTN)
3718 Mtw/F 2315S WOMHG

HI Maul Emergency Net (MEN)
7120 T 0700EOT WKH6H

IA Iowa Code Net (ICN)
3705 Trrh/S 0 100S N00J

IL Winois Training Net (ITN)
3705 0 0100ST WB8RFB
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Special a Signals for Net Use

ONA •Answer in prearranged order,
ONS •Act as relay between ... and .. .
ONC All net stations copy. I have a message for all net stations.
OND •Net is directed (controlled by net control stalion).
ONE "Entire nelstand by.
ONF Net is free (not controlled].
ONG Take over as net control stauon .
ONH Your net frequency is high.
ONI Net stations report m ' I am reporting into tne net .

(FolloW with a tist of tratnc or ORU.)
ONJ Can you copy me?

Can you copy ... ?
ONK "Transmit messages lor ... 10 ...
ONl Your netlrequency is low.
ONM ' You are ORMlng the net. Stand by,
ONN Net control station is ...

What station has net control?
ONO Station is leaving the net.
ONP Unable to copy you.

Unable 10 copy ..
ONO "Move frequency to ... and wait for to finish handling traffic. Then send him

traffic for . _.
ONR •Answer . and receive traffic.
ONS Following stations are in the net. • (FOlloW with lis/.)

Request list 01 stations in the net
ONT I request permission to leave the net for . . . minutes.
ONU •Establish con tact with . . . on this frequency. If successful, move to .. . and send

him trallic lor . .
ONV "Establish contact wilh ... on this frequency. II successlul , move 10 . and send

him traffic fOf
ONW How do r route messages for . . . ?
ONX You are excused from the net. " Request to be excused from the net.
ONY •Shift to another frequency (or to kHz) to clear traffiCwith
ONZ Zero beat your signal with mine.

• For use only by the Net Control Stalion (NCS).III

IN Indiana Code Net (ICN)
3705 D 2315S KW9D

KS Kansas Slow Speed Traffic Net (QKSSS)
3735 TfThiS 0030S WOMYM

KY Kentucky Novice Training Net (KNTN)
3727 D OOOOS KB40Z

LA Louisiana Slow Net (LSN)
3703 MfTlWrrhiF 0030S WDSCWK

MA Eastern MassachusensJRhode Island
Slow Net (EMRISS)
3715 D 0130/2100 SKA1EXJ

MD Maryland Slow Net (MSN)
3717 D OO3OS KC3Y

MD Maryla nd Tra ining Net (MTN)
3735 MrrlWfThlF 0030S K30RW

MI Kalamazoo Civil Defense CW Training
Net
28120 Th 0130T K800B

Ml Michigan Novice Net (MNN)
3722 0 0100/2230 SKA8NCR

MN Minnesota Slow Speed Net (MSSN)
3710 D 2300S KA0SBY

MN Paul Bunyan Wireless Association Net
28133 M O3OOL KC0YG

MD Chari ton Valley Emergency Net (CVEN)
3712 TfTh/Su 2330L W00 TF

MO Missouri Traffic and Training Net
(MTTN)

3730 MrrlWrrhlF/S 2330 SKA0SUN
MS Mississippi Slo w CW Net (MSN)

3733 MrrlWrrh/F OOOOS KD5TY
NC Carolinas Slow Net (CSN)

37 15 0 2300S AA4MP
NO North Dakota Slow Nel (NoSN)

7145 S 2300T K00L
NE Nebraska Novice Net (NNN)

3737Minter 0 0200S WD0BOX
7137fSummer

NJ New Jersey Slow Net (NJSN)
3735 D 2330S WB2PKG

NJ Siowfist Net
21150 TfTh 0100EOT N2CYU

NY Mohawk Valley Training Net (MVTN)
21150 WfF ()()()()OT KA200B

NY New York Training Net
3720 D 01300 KA2DOA

NY Slowfist Net
21150 TfTh 0100EOT N2CYU

OH Ohio Novice Net (ONN)
3708 D 2330T NM81

OH Omik Slow Code Net (OSCN)
21110 Th 0200 WD8KAV
OH Triple States High Speed Net (TSRAC)

28480 Th 0130L KA8KOS
OH Triple States Intermed iate CW Net

(TSRAC)
28480 Th 0100l KA8KOS

OH Triple States Stow Net (TSRAC)
28480 Th 0030l KA8KOS

OK Oklahoma Liaison Net (OLZ)
3705 D OO3OS W5UYH

PA Keystone Slow Speed Net
3730 MfTNlJrrhlF 23300S KA3NOA
PA Lehigh Valley Net (LVN)

3740 S 2130S
PA Triple States High Speed Net (TSRAC)

28480 Th 0130l KA8KOS
PA Triple States Intermediate CW Net

(TSRAC)
28480 Th 0100l KA8KOS

PA Triple States Slow Net (TSRAC)
28480 Th 0030L KABKOS

RI Eastern Massachusetts/Rhode Island
Slow Net (EMRISS)
3715 0 0130S N1BHH

SC Carolinas Slow Net (CSN)
3715 D 2300S AA4MP

SO South Dakota Novice CW Net
3725 S/Sn/Mrr 01 00T KA0UEH

SO Walworth County Emergency Net
3740 Sn 1830 ET W0YMB

TN Tennessee Slow Net (TSN)
3702 MfTNlJrrh/F OOOOS N40ZB

TX Crackle and Bang Instruction Net
(CABIN)

3725 MfTlWfThiF/S 0300 KB5ADE
TX Texas Slow Net (TSN)

3745 D 0100S KB5AOE
UT Utah Code Net (UCN)

3710 D 0230S NS7K
WI Wisconsin Novice Net (WNN)

3723 D OOOOS N9DGl
WV Triple States High Speed Net (TSRAC)

28480 Th 0130l KA8KOS
WV Triple States Intermediate CW Net
(TSRAC)

28480 Th 0100l KABKOS
WV Triple States Slow Net (TSRAC)

28480 Th 0030 l KA8KOS
WV West VIrginia Novice Net (WVNN)

3730 D 2215ST W08LDY
WY Colo rado-Wyoming Net (CWN)

3715 D 0130S KB0Z

Area Nets

East and Middle U.S.A.
Early Bird Net(EBN)
3715 D 1100 T NG4J
Eastern U.S.A .
Hit and Bounce Slow Net (HBN)
7040 D 1330 T K2GWN
Gulf States and West Indies
Novice Gutl Coast HN (NGCHN)
21190 0 2300 W KA51lR
Maritimes
Cape Breton Net (CBN)
3735 Sn 1730 S
Nationwide
Planetary Citizen Novices Net
21110 TfTh 2100 EOT WA6KFA
Nationwide
Transcontinental Novice Net (TNN)
21110M 2300 O(ORP)WA2KSM
New England
New England Novice Net (NENN)
3720 0 101 5 or KA1KMl
Northern States
Young Amateurs Net (YAN)
7135 TlF/Sn 2345 or KA2KVZ
Northwest U.S.A. and British Columbia
West Coast Slow Speed Net (WCN)
3702 0 0300 EaT WB7RKU
West Indies
West Indies Nel- Slow (WINS)
37 10 D 2300 S KP4DJ
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Numbet" a on your Feedback card

GGTE Morse Tutor
For PC owners at any code level.

GGTE
21881 Summer Circle

Huntington Beach CA 92646
Price Class: $20

Tale of Two Methods

Morse Tutor offers the user a choice be
tween two methods of Morse code instruc
tion-St andard and Farnsworth. The first
me thod keeps the time elements between
"dits" and "dans,' characters, and words, all

Easy Installation

Morse Tutor is the brainchild 01 Warren
Hoffnung KF6VV . This , the Version 2 .1 pro
gram, runs on any Ms.DOS Of PC-DOS com
puter, with as little as 128K 01 RAM . The print
ed instructions accompanying the program
disk show in detai l how 10 install Morse Tutor
on eit her a hard disk or floppy. They even give
a DOS balch program lor a hard disk system,
by which one can run the program with a sin
gle OOS command from any directory (given
the proper PATH settings). They also show
how to make a working copy 01 the prog ram.

Since PCs and clones have di fferent inter
nal clock speeds, such as 4.77 , 6, and 8 MHz,
Morse Tutor has a routine 10 match the pro
gram liming with the clock speed of the code
leamer's parncuter machine. This calibration
takes several minutes to perform , and is auto
ma tically saved to disk-a proper calibration
needs to be done only once for a given com
puter. One caveat: Don't put a write-protect
tab on the working copy, since the computer
writes to the disk during calibration.

HOW does someone
without a partner?

learn Morse ecce in the same proportion. When the sending rate
increases, for example, the time periods be
tween "ens" and "dahs,' characters, and
wo rds, all shorten proportionally.

The lalter- and increasingly more accept
ed-method allows independent character
and word speed settings. This is the default
setting , This system recognizes that many
CW students quiCkly go from adding dits and
dahs together to identifying the character only
by its unique sound. Curious evidence 01 this
comes from hams who are unable to copy
Standard code much slower than their present
level'

With the Farnsworth method, the learner
can set the character speed at the goal speed ,
which means he need not relearn a new sound
for the same character as his copy rate picks
up. Furthermore, the listener need concen
trate only on shortening the spaces between
characters and words.

The Characters Themselves

Morse Tutor first presents the alphabet, and
then the numbers 1- 9, 0, punctuation, and
prowords (telegraphy-specific codes), an in 11
groups of four characters. The first group pre
sents "A" ("di-dah"), and '· N" ("da-dit' ').
These simple dah-end-cnt juxtapositions clari
fies their di fferent sounds to the beginner. "S"
and "0" ("di-di-di t" and "da-da-dab") are
sent in the same group. The next siK groups
presents the rest of the alphabet in progres
sively more compleK combinations of dits and

dahs, always taking care to put those with
similar [l.e. easily confusable) peuems in the
same group, again 10 clarify them to the stu
dent. The learner can select, however, the
group to which he wants to listen.

Morse Tutor presents each group in three
parts. The first segment sends each of the four
lesson characters five times, while displaying
the w-screen size charac ter. The second
sends this group's characters randomly . The
final segment sends random words composed
of the characters. Segment Three in Lessons
Two-Nme sends words comccsec of charac
ters from Ihe nrst group up 10, and including,
the present. Like the groups, the student is
completely free to choose any segment, re
gardless of order.

There is a minor drawback in Segment Two.
The characters are sent in long strings, mak
ing it difficult for the copier to compare his
copy with the screen display. Organization of
these strings into short groups. say , five
characters long , wou ld ease copy ve rification .

Al so Fo r Upgraders

Morse Tutor shines in Lesson 12. Here, a
random OSO (conversation) is sent. clOsely
patterned off the amateur radio exam OSO. It
lasts for ten minutes , and can be cancelled
any lime before then. The student can view
the text on the screen as it is sent, or choose to
see il only after the OSO finishes (or is termi
nated). At higher speeds it will even send a
response OSO!

cttteu: 68 ON RUOER $(ItVICE CARD

Conc lusions

GGTE Morse Tutor is a very well tttouqht
out program . PC and clone neophytes can
easily use it . One could rely totally on the
program after initialization. but I suggest also
reading the manual-it's sprinkled with inter
esting code-learning tips. The user is Iree to
learn CW by the Standard or Farnswo rth
method . set any speed up to 100 wpm, set any
audible sidetone pitch . and go through the
lesson groups-and segments within the
groups-in any order, Rank beginners, how
ever. need not be frigh tened by too many
choices. Tone pitch, character rate, and word
rate all have sensible default settinqs-c-just
skip through thai menu and follow the lessons.

Best of all, Morse Tutor replaces your Elmer
in two critical areas-it crcoses one of billions
of possible random OSO combinations to
send, making them impossible to predict, and
it lets you immediately check copy accuracy,

Don't be tempted here by the psychology
that rates the worth of a product by its price
tag Morse Tutor is , quite simply. a superb
value S=

",,00·
en.lIl"
moo·
Itllll"

InC".

SUPER ICOM
IJ.PEI !COM 1 ~·1l132 volts, 9lXlma,
double the capaClly 01 the ltom BP·l,
5woutpul
SUPER tCO M8p·8S, 96 volts , 12OOma,
50'\ more capacity than the Icom Bp·8.
Both are rapid base Charge only , or
slide in Willi charger. 4 inches high. BP·
7S or 8P-llS 565.00"_..
K-.M ,.·2tj
K-.M " -Z5II. PI·n
I_ Bp·3
leamBP·5 ISOOmai

,11 11111
149 Palmer Road . Southbury. CT 06488

(800) 634·8132 In CT (203) 264·3985

BYPOPUlAR REQUESY

llJPlR KElWOOll ,.·25$/Pl-2SS,
84 volts, 9OOma, double tile
capacity 01 the PB·25IPB-26 klf
tile 25OO126OO/35OO1J600 Cl\afge
with titllel the standard war
~~ or c1r09 in ~~ 3
inches IlqI S65- 00"

SUPER KENWOOD

bat! replacement FNB·2 NiCld pack klf
Yaesu FT·404ll1207R12OIlR111)3R $2400 '

SUPER PERFORMANCE BATTERIES

·Ada 1300~,~ CT '1I!SdlJIl5 idCI1'lIWo

Complete line of NICAD replacement packs for teem, Kenwood. veesu. Tempo, Santee, Azden,
Cordless Telephones, Alkaline, Nicad and GeU-tells. All NICAD packs include a 1 year
guarantee. Commercial Radio Packs also available.
For all your battery needs, write or call today tor a complete catalog. Dealer inquiries invited,
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How to Improve Your
Code Speed

Yes, y ou can!

by Edward F. Rice W9NGP

N ot bei ng a high speed CW operator, I
st ill love the mode and work mostly CW

on the air. Before I went for the 13 wpm
exam, it look a couple o f years o f daily CW
practice , and then I ba rely made it.

After several decades of struggling to im 
prove my code speed. I have di scovered some
methods that worked well for me . I will pass
those methods along in this art icle .
• I . Develop a vocabulary of words that can
be recognize without copyi ng the letters.

Ma ny wo rds have a unique sound whcn
sent by CWoTry sending these words briskl y
and hear how they sound;

cycle Intle remember
between field needed
beginning antenna hig hest

There arc hundreds o f words that arc easily
recognized by their rhythm without even
copy ing rhc letters.

If using a typewriter , words arc often typed
by init iating a sequence of finger moveme nts
controlled by a program stored in the subcon
scious. Th is causes the brain noI to think
about the ind ividu al leiters . II 's the same with
copy ing C W; it increases the speed because
of the less work the brai n has 10 do . The more
words that can be recognized , the faster and
eas ier CW becomes. By sending words into
my tape recorder and play ing them back , I
increased my vocabulary speed. I allowed a
few days for the words 10 fade from my
conscious memory . and I tried send ing the
words a lill ie faster than my normal receiv ing
speed. I kept the spac ing between words the
same as in a regular sente nce. T his required
me to listen to the nex t word while tryi ng to
spe ll out the hard copy for the word I had j ust
recognized . Copying behindlike thi s teaches
one noIto anticipate words from the first few
leiters , and 10 watch for end ings like " ing,"
"ly , " and "cd;' which change the mea ning .
• 2. Pay close attention to what is coming
next .

Of cou rse , every word can noI be recog
nized , so the leiters ha ...e to be copied at
t imes . On e of the hardest obstacles I had to
overcome was my insistence on copying ev•
ery letter. If I missed o ne letter. I would get
stuck thinking about it and miss the whole
word , sometimes even the next two or three
wo rds.

Copying Morse code is like reading some
body 's handwrit ing . Oft en lencrs arc scrib
bled illegibly . bul the word can still be made
out. When a letter of code is m issed , due 10

interference , poor sendi ng, or a slight lapse
of concentrat ion, focus on what letter is com
ing next . The word can usually be made OUI
after lea rn ing the rest of the leiters. If a leiter
is missed , forget it. Never look back, not
even for an instant.

To forget about a character sounds easy ,
but it isn't . Amateurs hate to let go of any
th ing when they peree ive that it may be re
covc red. Copying CW is not like a ball player
who bobbles a catch and reaches for it again
successfully . Once a letter of CW is lost. it is
gone forever. And if it is chased after, more
letters will be lost . Chasing after lost lette rs is
one of the worst habits an amateur can ha ...e .
Never look back!
• 3. Use a lape recorde r to review the copy
sent.

This step is an easy one, because it doesn' t
requ ire any mental training . Simply record
the practice material as it is sen t. thcn play it
back and follow the wo rds on the copy. To
note the places where there is a stumble in the
copy . helps to improve the receiving ability .
Be aware of certain weaknesses that cause a
combi nation to become repeatedly missed .
Some types o f comb inatio ns freque ntly
missed arc abbreviations , punctuation , num
bers, or words with "ie" and "sh." One
code that always catches me is the letter R.
used for a decimal point in a number .

Using the tape recorder is also a ...ery good
way to improve send ing. Send text into the
mach ine for 10 minutes and then. a few days
late r, replay the CW and try to copy it. Many
irregularities will be fou nd that make sending
more di fficult to copy . Mo rse code that
sounds nearly perfect when sending may be
loaded with flaw s that are only noticed when
copying.
• 4 . Without making a hard copy, practice
copyi ng code me ntally .

W ith eyes closed. j usl listen . Some ama
teurs can visualize the letters moving past
their closed eyes like watching a compute r
readout. Ot hers . like me, hear the words as if
they were spo ken by the sender.

This takes a while to learn and it's a little
difficul t to gel sta rted . Code can be easily
read if it's been sent slighlly faster rhan the
normal slow send ing. It's e xcellent practice
and makes rag-chewing a pleasure when CW
is mastered . Don ' t be dcpendcnt on pencil
and paper.
· 5 . Work with a friend whenever possible.

One reason why th is is so Important . is thai

learn ing to copy Morse code is a very frus
t rating endea vor. We al l get d iscouraged and ,
seeing no progress. look for other activit ies
wh ich offer more immediate benefits , easier.
But . fortunately , when amateurs work to
gether, they do not become discouraged wit h
code pract ice at the same time . So onc arna
teur is able to help the other to keep practicing
unt il his spirits arc renewed .

Psychologists assure us that the periods of
boredom and frustratio n are always tempo
rary . T he intere st and enthusiasm wil l return .
When embarking on any reg imen oftraining ,
whether physical or mental , progress see ms
to come in spu rts. Before each not iceable irn
mp rovem cm. the re are " plateaus." Psychol
og ists and teachers usc plateau to describe a
person who is trying to learn, but noIhing
seems to be happening despite cont inued
practice . This is when a friend is needed.

In lea rning to co py Morse code . th e
plateaus arc clearly observed at certain speed
leve1s. For most amateu rs . the fi rst one is
around 5 wpm , when continuous practice
yields no increase in speed . This lasts for a
few weeks , then suddenly the speed j umps to
8 or 10 wpm. Ot her plateaus occur around
15 , 25 , and 35 wpm. It is best to be beyond
the 15 wpm plateau when tak ing the 13 wpm
test to overcome the stress of a test situation.
When worki ng with another amateur, don't
spe nd practice time sending 10 each other.
This wastes too much time , un less a CW
keyboard or computer is available for perfect
code and constant speed . Learning to send
code is likc lea rning to playa musical instru
ment . Nobody wants to listen to someone
practicing .

Good usc for practice time is achieved
when both amateurs copy from a receiver o r a
machine and compare the copy later. Don 't
work more than one-half hour at a t ime . T wo
one-half hour sessions with a break in be
tween is a good da ily schedule.

In these paragraphs, I have tried to avoid
making it see m easy. Learni ng Morse code is
...ery hard and many who have nOI succeeded
will say that it isn ' t worth the effon required .
But no one who has mastered even a moderate
code speed. would give up the sense of pride
and pleasure that cernes from CW contacts on
the air . There is an empathy, an understanding
between operators who each appreciate the
effon the other has made to dcvelop the skill
required for them to communicate . For me
thi s is the best part of amateur radio .1II
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made a window mourn to support them. The
ope rator can he as crude and dirty or as neal
and fancy as he wishes . bUI the effect is the
same .

In use . the operator must first get close
enough 10 hear a st rong
signal with the regular an
tenna . The loop should
then be installed with max
imum acceptance being
crosswise . w hen the oper
ator gets close enough In

overload his recei ver, he
shou ld turn edgewise and
loo k for a null. If hunt ing a
broad or wandering sig
nal , it may he better off 10
use a super regenerat ive
receiver. Modern ha m re
ceivers could be too nar
row and they may become
aggravating with constant
ret uni ng. OJ

_..- ,.... _.-_.'. " .......""',

Figure z. Ih.. DF loop.

nding Loop

-

e-brew project

writ.. -Bfuce Cameron WA4UZM

braid directly 10 the can. However, once oth
er hams arc aware of the OF Loop , they will
wish 10 borrow it. so plan on bui ldi ng a fl ex
iblc one in advance.

For 146 ~Hz . a reasonable length is 34" .
The tuning capacitor wilt
resonate anything that is
close. so the length is not
c ri tica l. Not e t hat t he
coax braid is separated at
the top fo r ha lf an inch
or so.

I built this o ne on a fou r-
foot piece of screen stock
with an 8 1h · tee at the lop
10 help hold th e RG 58 .
W ith RGS. a tee is not
needed since it is stiff
enough to hold a roug hly
ci rc u lar sha pe un rcin 
forced.

In fancier models I have
u sed bro o m st ic ks a nd

IO-O'UTE A"C
~ APA~ ITOIO 010
S1"' lA~

Fi/(urt· J. 1ht bandaid luninK box.

..-r:;:: .
F or track ing spurid . . ' Is 10

source. or for hidden transmitter unts,
the DF Loop is a use ful gadget. The des ign is
bu ill around a bandaid box and uses BNC
connectors 10 change the loop length to work
on different frequencies. If the operator is
go ing to use it on only one hand , and flcxibili
ty is not needed . the bui lder can solde r the

Manufacturers of Quality Communications ~q':!.ipment

-.

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

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

Hi Pro'E' EXPANDABLE REPEATER SYSTEM
• A NEW CONCEPT IN RePEATER DESIGN. THE Hi Pro ' ·E" IS AN EXf'lI\NCWllE REPEATER WITH THE FOllOWING FEATURES: A BASIC RePEATER WHICH WOULD IN

CUXlE A CX;""U"l£T( RECEIVER, TRANSMITTER, COR. ffiONT FWIIEl CONTROlS At«) INOCATORS. L.OCA1- sPEAKER I>NO MIC JACK AND CAPABlE OF FUTURE
EXPIil.NSION ALL HOUSEO ... AN EX"ffiEMElY RUGGED. ENClOSED. 19-N'>I FVrCK MOUNTA8l.f CABlN€T.

• THIS SYSTEM CAN BE EXPMCEO AT T-..E OF PI.JRCHASE OR CAN BE AN Af'TER..PURCHAS AOO ON 1)£ AOO ONS ARE--HlGHER POWER. 110'220 VN; POWER

SUPPlY.IOENTJAER. NJ10 ""TCH. OR CClMPUT£R CONTRClLl.£RS IN ADOlTlON TO THESE AOO ONS AN AOOfTI()NAt. RECEIVER AN[! TAANSMfTTER CAN BE

MOUNTED INTERNAllY FOR USE !IS CONTROl. UNKS, REMOTE BASE OR Ol.I'l BANO oPERATION, ETC,

• AN EXTENSION PANEL IS AVAILABLE FOR lOCAl. MONI1ORING OF THE REPEATER ANO CONTAINS ALL NECESSARY METERING. STATUS LIGHTS ANO INOICA1ORS, ALL

ADO ONS ARE AVAilABlf FROM THE COMf'IO.NY ANO ARE COMPLETE INCUJl)ING INSTRUCTIONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

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

WRITE OR CALL FOR OUR COMPLETE CATALOG
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410 00

zoe 00
56.95
"00
"' 00
3300

125 00
119 95
"' 00
"'00
" 00
499$
"00
" 00
" 00

3 .95upCAll
1.95

0000".,,,
3 00
'00

_30
14 .95

140 00
. 7.00
12 95
12 95
"'00
995

"00

T' ades ......m..cl
_..T'adII!onyourOld HT

New Icom lC 781 ...
I<enM>ocl TH215A, TH25A T

Kenwood TS t40S .,...

New Ketlwood TM'221A. 45W. rnoboIe ..
ICOM 28H1TTM

CALL FOR ORDERS
1 (800)231-3057
1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1·713-n1-n59
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

[u]ffirn~~[[][(]
Electronics Supply

-,
3621 FANNIN ~-<::.
HOUSTON. TeXAS 77004 ...~

""",,,
Shure 4440 __ .. ,
HElL BM1 0 Boom M" e , Wifed 8 pon,
HElL HM5 Oesi< M"'e ...
CushcrallI 24.W8 (146 104Hz)
8oJtIem.f Hf'6V, 80-10 __ ..
HUSIle- G7-144
KlM KT·34A , ......
NEW KlM 1,2·44 LBX
G5--RV.
!.¥sen 2·meter on~
"'*'co 2M. 518 , Mag~ Cornp
VllO'l Gordon GSRU.
VrkJf '-85 mobIe
Thousands 01 paneilTleters '
Ae.-ovm 1000 pf/500 VleedIhlOliQ~ caps "
T,ans!or~ 120 VPli.. 1050 VI1A (Sec, 118W~e)

l oo mld/4SOV ""..Cap
83tSP·PL259s.-pate~1ClI)

92-61 N MaIe (~.

Double Female UHF_.
UGI 76RG8 X
GE 6146B
3500Z
GE 128n.-

"'"eco
Cel,on S72B
,m",
8950 ..
USED EQUIPMENT
~ equoprt'Ol!ft. .-I. "-'. _ 90 day warr.-.y and 30
dlIy Jr" S.. ........~ 1t'ade agaonil .- equoprnen:. Sale
p..ce 'eIundeI1. ncI sa1rSfJed

Call 1ot' latesl used gear
(800) 23 1·3057

GNU PRQO
TE SyslllfT'e 2mAmpJO.l60wansGaAs IeI S229 00

""""'''r.4..-.runo>det$IOOO Mam carel ,VISA.o>C 0 0 Alpnces
FOB HousIon.eX<':flJllas noIeCI F'nce!Isut".,alOdtange .........
rcece. hemssubject lOprlOf sale Cal anybme lodted< Jrtestalus
01 'fOUl o>der. Te>as resoeots add IlaIes tax ..... ~ems kJl fac·
lory W8l'18l'lly plus MaCIIson warranly

Bird and a.lden procluclsln Sloo::k. C8l1today.

00

Auto-Kall
AK-4

•

snap
-on

choke

T
e
x

~
o

EUMINATES RIo·INTF.UERENCE IN:
TVaeu.~ HI·f't.PA s~c_Tek~ vou.
T eAt equih:tlll, BU'l!.~r ... F"ore alaf_ Modern,
Moailon., puler", lI.adio -.l TV 1oWi<.s.~,"

EASYTO USE: liu,owu and .......po ODlo uun,~ aDd
rilthon cables. No need 10 rewire c:onncdotl. t:nique,
&plil ferrile core deliiga tils up IU RGlIU oou cables.
WONKS IN -COMMON M ODE', mten aurml ill
ducul ta 1Mbr~ cl shiel....d cabb and ground"",,",

S.-aJ feniw ..wrial .1Icdi... I .! _21Xl MHL

POES NOT VOID I:QUII'MENTWAIlJV.Nn'

A vaiJ"ble 'ro",,)'O"~ dewr; ackage ~ chokes
or or/k, JjrfCf f rom. wtth inst. Inslruclions

computeradio $12.99
~ 2H2" Pirtc Brook, NJ lI1OS8
Tel: (201) :274712
~"J~rwr,.u chec/r ...-1/1 ordu, we ship _ d4y Fi171
0 ..... Jb-day mOfl<')' """J: """"""l)'. Quivlril)' JisCOWtll.

CIRCLE 3 4 5 O,.. ItEADER SlRVlCE C.-ItO

C11ICLE 348 0I'l READER SlRVICf: C..RO

• Outputs 2 or 3 tatcreo. 1 or 2 l11OfT1e11 taf)' , 1 t,med and 1
llWlUally reset go-oup·calilatched 1(0' 'emote alarm

• D..... -.s too-l\.r1Wlg OUtputs onJo/l llDT.... '-;" I"e
most o~, • W,ong I'UTtler reset

• 4·dlg't acess COde' can lISt '" l4I ' dOwn

• Mul tiple \lfoup ·call respcose • On·board 1-arTll ' e1ay

~ .....
MoTron fCB A~~G " ll ..... . • • $69.95

EI I · 1...·lKII lnl eG _) .. $89 ,95ec rOnlcs AK.C ICompltle ....,t 11'I melol enclo·
695 W. 21 st Ave. $u' t ""Tn ,n/out i ~t k , bUI' T' on

Eugene.OR97405 _ .. ",C ) • • _ . • • SI3Q.95
""" 53 00""""""9 • _ ....

Call Toll Free1-800-338-9058 or(SOJ) 687·2118

•Complete RX-TX-Phone line Interface
• RepeaterControl • Autopatch
· CW 10 • Tailbeeps
'" Remote BaselTape · 12 VACIDC Oper.
'" Reverse Patch '" OTMF Decoder
'" PulsefTone Dialing '" 90 Day Warranty

Wired & Tested wenenuar .. .$21 9.95
[)Slr'ibul-.;l by

R & L Electronics
575 Main St. 1Hamilton, OH 45013

1-800-221-7735

EelSI3~~~99 I,

CIR<:lE 127~ REA DER SlRVICE CARD

Six Function DTMF Controller

DEVC OM
336 J oy. loop

Los Alamos, Nil' 87S44
(50S) 672-9742

.. : - -

==' ~
• J J • '

PACKET RADIO!!
Every1hmg you need to gel 01'1 packet with your
Commodore.
InclUdes Digicom·64. Public Domain TNC emu
lator disk and all parts to build packet modem,
VHFU' $29 as-- ""VHFIHF k ~ 39 95
AsMmbled 89 95

THis MONfN'S GOODIE FROM THE CANOl S10R~
ICO:\IIC-47111

L 'l>FR
S9~S.()()

CIRCLE 311 ON RUDER S EFlVlCE CARD

Sl \ 111.>\II S,,, \ I:", (;S 0, u :, '"oou, It "U \ I,
lAK\U. Il H ,A I t:TC AU. LT.O.

.., •••:_" """..,,", ~ ot, '.." .•" , .."' ",........._.,-
"... ',,", "_ .....m".......>t ."n,,·· ,·.u.........

NEW!
~of/,S €

(';;l!(';;0l\,
Made Easy & Fun

Introducing the most Comprehensive and
Easy-to-Use code course available today!
- MORSE TUTOR is available for IBM PC.
XT. AT. PS/2 and compalibles.

FEATURING!
'" 1-100 word/minute code speeds
'" Standard or Farnswcrtn modes
'" Adjuslable code frequency
'" Ovet 1BilliOn possible random OSOS
'" l etter, number. and puect. mark coverage
'" se ll calibrating/menu drive design
'" Display lext- while lislening or after copying

To Upgrade or learn CWosend check or 1,4 .0 .
lor $19,95 '" S2 S&Hto:

S
·wo·eolor

T<UhJ, &. Rainbow Assom,,!"nr
W.UI,Nu, , A

I" sn.ts $24.95 $19.'5
a. U'." SH.U In.U
UO H '.'S , .... .. , sJt.9$
500 SH.'! $.' .9' SH .9S

w. 'lo,-Io...... ..... 10 00 '9'.95 $89.95 $79 .95
Anll!nnaslVest A11~~~~~flSWI.

(801l 373·8425 Depc7.ProYo.trT84W~I I 44

ROSS DISTRIBUTING COMPANY
1'.0 Ilo-x 234. 18 Soul~ Slate $tr""'. f'teston. IdaI'tO 83263

Te"'p!'><>(>e P08 jE! S2·08 30 We Clo5e a' 2'00 on ,",0'1. '" SA'
CIIICLE 2 54 0 ,.. RUDEll S EItVICE C" RD

CtR(:ll " ON READER SERVICE C"'1l'O

QQ]£
21881 Summer Circle, Dept. MTS

Huntington Beach, CA. 92646
CA. Residents add $1.20 sales tax

"
COMMODORE OWNERS!!

12 Volt C64. Vic20 mobile/portable power sup
ploes. Take your compute, on Field Day, veee
tion. Anywhere'

12VPWfluppIy 14295
Add $6 poslag"'h a ndl,ng

CIRCLE 33' ON RUDER SEIrVICE CARO

,

i



W hi1c there arc many val id methods for
reaching the Morse code, one clement

is consistent with al l-morimtion. The abil ity
of the instructor 10 maintain a high level of
stude nt pa rticipation and interest is essential
10 the student's future success in mastering
Morsc codc.

Over the years I have pUI together a series
of tiule tricks to make learning the code a
little more fu n . The first step is to access the
academic and maturity levels of the stude nts
participating . Not all techniques will be suc
cessful at all levels, so mod ifications should
be made as appropriate .

Get the students actively involved inuue
diately. O nce the code letters a re pract iced .
let the students make up words or short sen
rcoces refl ective of the code groups covered.
The students will listen more intently . since
they 're waiting for the inst ructor to usc their
wo rds.

Content of practice dril1~. Peer pressu re
is a valuable tool wi th stude nts of school age.
especially if it is used in a posit ive manner.
By sending sentences to congratulate sports
tcams of the ir victo ries; indi vidua ls on their
efforts and accomplishme nts ; as well as rein
fo rci ng posit ive charac ter sta tements: will be
most effective .

Mix-up. Once all characters a re taught.
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send interest ing mixed groups. Items such as
Star Wars ' RlD2 and C3 PO, and roc k grou ps
such as U2 are usually well rece ived .

The fish bowl . Let the students compose
words or se lect the characte rs by placing all
of their suggest ions in a container. When it is
time for the instructor or studer uro send, let
them select the wo rds , phrases , or se ntences
previously subm itted.

C ontest time, Students like competion and
once they master the fine an o f Morse code ,
have a contest too see who is the best. This
technique will only be effect ive if it is in a
properly contro lled environment . Us ing pop
ular game shows, teams of individua ls may
compete in modified versions of Password" ,
Jeopardy" . College Bowl, or other high in
terest games.

1>0 this . The students have always liked
this technique . Send a short sentence request 
ing the students to perform some type of
physica l act. such as " blink your left eye. "
Then all the instructor has to do is look
around the room to see who copied the com
mand . Begin with la rge motor activities , such
as "stand up: ' then refine the act , Even
seemingly s illy things , such as " wiggle your
ea rs" can be done without too much of an
uproar. Once I asked the class to scratch thei r
heads . One student didn 't copy the insrruc-

tions properly , and was a bit puzzled . He
looked arou nd and saw everyone e lse sc ratch
ing. he responded by moving his chair away
from his classmates . An alternative would be
to play Simo n Says , using SS to save time
when issu ing commands.

Did you hear the one a boul •• , Set up the
class fo r a punchline. Begin a story or joke
verbally and send the punch line in Morse
code. This technique will also work with pos
itive gossip, such as an upcoming dance or
party.

M aximize time available. G ive the stu
dents as much opportunity to send as possi
ble . By so doing. they become more involved
in the learning act ivity . since it requires the
use of more learning modes , such as sight.
sound. and touch .

Be cr eative. Give the students an opportu
nity to communicate via the Morse code using
al ternative means. Who says the only way 10

receive code is via a properly adj usted Code
Practice Oscillator? Ever t ry sending code
via a flashl ight, blinking eyes . a bullhorn ,
trumpet, pen clicks , or penci l taps?

Code only day. Students must communi
cate with each other via Morse code. no
talking allowed . Total imme rsion into the
subject foste rs a var iety of creative abbre
viations .•
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UHF MOD\;LS
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-COR·3 Kit . Control cets and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr amp!, courtesy beep
.... .... , . , , • , , . , , . . . . .. $49
-CWID Kit. Field programmable ,
timers, the WOOlS , $59
eTD -2 DTMF DECODERI
CONTROLLER Kit. Full 16 digits,
switches 5 functions, to ll ca ll
restrietor. programmable, much
more, Great for selective calling
too! .,., $79
-AP-3 AUTOPATCH Kit . Use
with above f or repeater auto
patch . Reverse patch and phone
line remote control stu ,., $79
-AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex eutonatcn
...... . , .... , , . , , , . .. , ., $39
-MO-202 FSK DATA
MODULATOR Kit . Run up to
t 200 bau d d i g i ta l si g nals
through any fm transmitter with
ful l handshakes . Radio l ink
com pu t ers. telemetry gear.
etc , , $39
-DE·202 FSK DATA
DEMODULATOR Kit for rcvrend
oflink , .. $39

SH U/lI/Ot lot IvIIIIlw of hi II..... hlWt!t
c_lotr,., It""' , 1l/tI0tl~ $19_

LIltHr Amp//IIen..,M/. up to 50 w,

RECEIVING
CONVERTERS

You've waited a long ten e fOf' a
simple, reliable. low-eost 9600
baud PACKET NETWORKING
syst em, Now you've got it! Our
new MO·96 MODEM and direct
FSK Transmitters and Receivers
for 22" or 440 MHz interface
d irectly with most TNC's. Fast
diode switched PA's ou tput 15
or 50W. Call for complata Info
on the rllht Iyltem lor your
appllc:atlon.

HELICAL RESONATOR
PREAMPS

· Spec' fy lunin ll ranlltl fJeSlrad 120· J 75 .
200-2 40, or400-500 MHz ,

ONLY $591
WlredltHted

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24/klt.

$39 WindIIK'"

LNS-(*)
IN-LINE ;:::::
PREAMP ~ ~,'!,

...~
ONLY $ 79Iko. -

$99 WlredltHted

GaAs FET Preamp
SIfTliIar to lNG, eecect designed lor '" cost
I;~ tllt. Only5i8·Wll ·518 ' Ll J/4'H.
Easilymounts inmany radios,
• Spectfy rllfllflg rllflge <JeSIrf!(J,' 25-35. 3 5 ·55,
55-go. !1O- 120. 12().J 5O. J50-:200. :200-210.
or 40().500 MHz,

FEATURES:
-VwyLow NolM: ' .1dBVHF.'.8dBlIHF

"+ICh Gain: 13·2tdB.dependlng on frequency

·WId. Dynarnlc Rene' : to reset ovel1oad

'Stable: new-type dual·gate GaAs FET

" Spect fy tlJntrlg rtIIVltl t1eSKtJ(1' 26-30. 46 ·56.
131·150. J50-112. 2 J0-230. 4 00-4 10 . or
800-960 IM-U.

• Spi':clfy l"""'ll r¥>1l~ deSJrfJd: 143 ·150. 150
156, 156·162, 162·114,213·233, 420-450.
4 50-465, or 4 6 5-415 MHz_

GaAs FtT Preamp With features Similar to LNG
seoes, escect autolutIcaIly •• Itdlft out of
1M durinI tr. lIMIt. Use WIth base or ITlOblle
trarlSCeM!B up10 25W_

Law-norse preamps with helical resonators
redute IntIll'fllOd I; Cf'Ot..o.nd e tetereece in
cnbcaI applications.
MOOn MIIA-(- ). $49 vtlf,$8-f lllf.

KIT,ONLY $675
WIREO$975
VHFORUHF

-FM EXCITERS:
Kits $99. Wit $179. 2W
continoousduty. TCXO&
xta ! oven options available,
-TA51 for 11M, 6M , 2M,
151-174,221 MHz.
-TA451 for uhf.
FCC type accepted for commercial bands.
- can for latest information on 900 MHz transmitters.
-VHF & UHF AMPUFIERS. For FM, SSB, ATV. Output f rom 10
to 50 Watts, Several models, kits starting at $ 79.

- Send $1 for 36 page catalog by return man.
(Stnd $2.00 or 4 IRC', for overseas mailing)

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

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

FCC TYPE·ACCEPTED TRANSMITTERS" RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

FEATURES:
• SEN~TIVITY SECOND TO NONEI Ga.... FET front end on vhf
models gives 12dB SINADof0.12uV(vhf). 0.15uV(220). UHFmodel
0.25uV std, 0 .1uV with optional helical resonator preamp.
-SElECTIVITY THAT CAN'T BE BEATI Both a-pole xtal filter &
ceramic filter for > 1"dB at only ±12kHz. Helical resonator front
end to combat cesense & intermod.
-CLEAN, STABLE TRANSMITTER, up to 18W output standard: 50W
with accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Courtesy beep, field-programmable CWID. fluner-proof squelch,
automatic frequency control to compensate for off-frequency trans
mitters (all standard features).
-Full range of options available, sucn as eutccatcn. phone tine or
radiO remote control, sulHludible tones. cuciexers.

-R1441R221 FM RECEIVERS for 2M,
150·1 74, or 220MHz. GaAIFEY
front end, 0 .12uV sensitivity!
Both crystal & ceramic
filters plus helical resonator
front end for excectcoar
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Flut ter-prcot scoercn. AFC tracks
drifting transmitters.
Kit $ 149. wit $229_
-R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional net. res. preamp). Kit $149,
wit $229.
-R911 FM RCVR FOR 911 MHZ. Trtple-conversicn, GaAs FEr front
end. 0.2uV sens. Kit $169. wit $259.
-R76 ECONOMYVHF FM RCVR for 10M. 6M. 2M, 220. Withouthel
res oeerc. Kitsonly$t29.
-Weather ntelllte & AM Aircraft reeelven also avail.



Number 12 on)'OY' FMdbKk caf'd

~
t""C[ SC"'''''' HC

,~ <>.IT"'" I_U' ft =1>- ""'''''' C~w
< I ....... .

• • • ~O" • . "''"''• • • • • ",",,' T c-.
cOGIC MI,"" '"" ....... ,~• • • C*JSl1 ClVT....,., , ' 0 BE ~O".

• • • e-, . .....M eo,.. I ....U.S " """ •_. c O" • ..,~~ ou• ..." C ..
".~

TItVT~__ • sooo:...... c ......-.
I ...... T~'

.........,

~:'lt" . :=D- c

• • • . '• • •
~OG 'C c o. ," • IT ... . IMI'V1

• • • c .......s <>.ITf'U' C '0 ... ~O"

e c n . 1_'" " """ 8 ..... , .., • • ~OG ' c _, .... ' 0 c ....s£ ""'"'" c
To ..: ~OG'C H' .... ,

Fig"" 58. Two-Input NOR Galt' Schmllltk Sym
bols and Truth Tuhft'.

low current . CMOS two-input NOR gates
are used as conve ntional one-shot Window
Gate (WG) and fl ip-nip-flop Coded Relay
Latch (CRL) circuits .

Each WG incl udes a passive two-input
AND gate and a l -shor timing circuit. See
Figure 6B . According to the truth table
show n in Figure 5A, AND gate input A
and input B must be log ic high (I) for out
put C to be logic high . One input o f a pas
sive AND gate can be left disconnected. or
"floating" to a logic high condition......hich
enables logic high activity on the re maining
input. Like ..... isc . one input of any AND gate
may be either switched man ually or log ic

resentation of received DTMF I through 0 .
A . B, C. 0 , • and # data .

Hornblo.....er uses two-inpct passive AND
gates ......hich provide ENABLE (EN) and
TONE DATA (TO ) input 10 WG and C RL
modules. (Act ive. two-input AND gate ICs
could be used , ho.....ever . because of s ingle
s ided ci rcuit board layout and " learni ng
curve " considerat ions. I decided to use the
" oldie but goodie" diode /res istor " wired
AND " gate). The AND gate and NOR gate
schematic symbols and truth tables. sho.....n in
Figures 5A and 5B. help clarify Hornblow 
ers operation.

Fi/ilurt 5A . T"'Q- Inpul AND Galt' SdlmKJt;c S).,., ·
bois and Truth Tahlt'.

Figure 4. DTMf"IJ-/6 Modult' 810("11. Diagram
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non. and the fourth digit for the ON funct ion.
An OFF function requires the same three
digits for device identification . and a differ
ent fourth digit to reset the associated de vice.
Star (.) and pound (#) DTMF signals are not
used for Hornblowe r codes. These are re
served for "ope n" autopatch usc . Four-d igit
DTM F seque nces provide I I ,340 usable
control codes. T.....o typical codes are :

1234 Device ON . 1235 Device OFF

Re peating di gits . suc h as 1123 , 1223.
1222 , etc .. .....ilI work , but the repeated digit
" fa lls through . " reducing dial ing security by
a digit or more .

Hornblower's DTMF/I -16 decoder mod
ule uses three integrated circu its: an SSI202
DTMF decoder. a crnoOi Strobe/Enabl e
circuit and a CD4514 one-of-sixteen de mult i
plexer. See Figures 4 and 12. Radio receiv
e rs, telephone lines , and photo-optical sys
terns can supply the audio freq uency signals
containing DTMF information . DTMF re
ceive r, V IO l, uses a 3.57 MH z color-burst
crystal to pro vide a stable re ference "clock
s ignal" for IO l ' s decodi ng and logic timing
ci rcuits. UIO I processes the inco ming infor
mation , and, when DTMF signals are detect
ed. logic (hexadecimal format) signals are
applied to a fou r-line output bus circuit. Ap
proximately 7 us after data representing the
received DTMF is present on U 101 's output
bu s, a log ic high ( I) signal appears as a
DATA VALID (DV) output. DV triggers a
one-shot circuit . wh ich provides Enable (EN)
and Strobe (ST RB) logic signals to a one-of
s ixteen demultiplexer. A sixteen line Tone
Data (T O) bus includes logic high pulse rep-

Figure 3. Hombtower Si/ilntlf Flow Diagram.
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The Reason ~::-:::::::--'''''c"CC
Hornblower docs more than just low

horns. Originally. a DTMF coded system
was conceived 10 allow remote control of
household features, such as lighting. air con
d itioning and hot water heat ing . I wanted this
because I was a field service representative
who travelled with his wife away from home
for up 10 eleven months at a lime! There was
the big worry that the house would be broken
in 10 during our long absences!

" OM, why not build a Horn blower?" To
my wife. OM mean s Old Monkey .

So off I set to do just that . Read on 10 find
out about it.

Fixure I , J/ornhlower Fun('tiollal Blod ; Diagrmn.
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Hornblower Two

Hornblower Two consis..ts of three basic
modules: a DTMF/I - 16 decoder. a Window
Ga te (W G), and a Coded Relay Latch (CRL).

DTMF codes are sequent ially selected by
pressing keypad s..... itches (Figu re 2) . or se
lect ing automatic programmable memory
ci rcuits. A fou r-digu DTMF code sequence
uses the first three digits as device identifica-

The Original Hornblower

Hornblower One (HR-I ) used a 12-volt
55 120 I Ie interfaced 10 Ma Bell wires. When
called, the home phone would ring one time ,
then become silent. HB- I needed 10 recieve
some DTM F within fi ve seconds before it
hung up .

So, while at the airport o n the way home. I
drop a quarte r and phone home. plus some
HB- I DTMF codes. Code A6024A turns a
nice 25-watt/O.2~V , 200·foot 08-24 re
peater on. Code B6025B turns it o ff. Code
6025 turns bedroom, bathroom and front
porch lights on and rin gs the door bell once
every 6O-seeond.~ . Code 6027 turns air cool 
ing condi tioning on, or. Code 6029 turns air
wa rming conditioning on. Code 2406 resets it
all to o ff. Later. within repeater ran ge , sever
al "fun-and-game " DTMF codes encou rage
unwanted intruders to nor be home when CD
(my wife) and I arrive.

Hornblower 's range of uses is lim ited only
by the user's imagination! HB -I was mas
saged into Hornblower Two-a more ad
vanced DTMF controller.
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Figur~ 7C. Po...a R~{a)' Wiring Diagram.

decoder module and a 4-digit Coded Relay
Latch module . The internal (or external)
speaker is connected directly to the DTMF
source, when power switch S501 is O FF.
R502. a Ih -watt resistor, serves as an audio
source dummy load when Horn blower (HB)
operation is selected and the unit is inactive.
Relay K501 is energized by a sing le trans istor
(QI) located on the C RL module. One secuon
of K501 switc hes the aud io source. from
R502 . to the speaker circuit , when the unit is
act ive, allowing source audio monitoring
AVTO RESET is used to prev ent Hornblow
er resetting and continuous " horn blowing . "
C RL Manu al Set (MS) and Manual Reset
(MR) panel switches provide local control of
eac h device, without use of OTMF codes.

Addi tional control funct ions can be added
to one OTMF/ I- 16 decoder module and each
WG output may be connected to several WG
and/or C RL modules . The fi rst WG enable
(EN) input is left " float ing" (logic HIGH)
for normal dialing code operation , or may be
switched to ground , thereby disabling all as
sociated (subsequent) functions.

Hornblower code coordi nat ion should be
developed for each geographical area . Dial 
ing security is enhanced by use of " dummy"
digits , or extra digits provided by add itional
window gates . 11,340 unique four -d igit
codes are available-adequate for most areas.
I suggest the following system for assigning
four digit codes:
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Figure 8. Hornblower nos/em wiring diagram.
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Figur~ 7A. wG/CRL Blod. Diagram.

Figur~ 7B. CRL Sch~nwlic Diagrom.

Ul C-IO, and UlD- I3 , through resistor R6 ,
becomes low when the TDS pu lse occurs .
UID-12 is held logic low (via D4 's circuit]
d ue to no TOR pulse at this t ime and therefore
U ID ' s ou tput (UI D-II ) and V IC-8, through
resistor R7. becomes high . " fl ipping " the
latc h circu it ON.

The base of transistor Q I is forward -biased
when V I D- Il becomes high . causing its co l
lec to r-to-emitter (C-E) circuit to satura te .
Low (saturated) resistance o f Q I 's C· E caus
es re lay K I to energ ize . thereby switching
K I ' s commo n (C) contact from Normally
Closed (N C) to Normally Open (NO).

.~ • u.-,.

1-· :~
n. ~.] ., ....

1 ~ - ~. : - - -- ~
W~ 00 ' h... : ~ ;

! .~ ' 7 . ... c. . ... .......
,I H ,1~ , ~~'" ~ " 'N""00

~ '" " !-t,.'''" ~ ~U ''; Tl"'~ ••

Q I ' s collecto r and emitter connections
(with jumpcr l V I removed) are wired to card
edge connect ions QC and QE. respectively .
This allows Q I to be connected to a larger,
high current trans istor in what is known as a
Darlington Pair. See Figure 7C . The use of a
higher current switching transistor permits
co ntro l of larger re lay s , whi ch requ ire
greater mechanica l power to ope rate their
contacts .

PO becomes forwa rd-biased wh en Q I
(and/o r its assoc ia ted high power exter
n a I t ra n s is tor) is r.:..-'---------------~:::-----:-:::-:::::-l
swi tched OFF , there
by shunting a hi gh
vol tage spike created
by K I ' s co ll aps ing
magnetic field . Pro
tec t ive d iod e PD ,
when used with e xtc r
nal relays. shou ld be
located at (di rectly
across) the exte rnal
relay's coil.

S y ste m wirin g
(Figure 8) and all orb
er components used
fo r my p rototype
Ho rnblower T wo are
mounted in a 2 x 3 x
5- V2 inch alum inum
e nclos ure . 10 - 15
VDC power opera tes
K501 and IC50 I , a 5
VOC re gu lat or ,
whic h provides pow
er to a OTMFII -16

......£ TWOGoOTE _TO". '
TD'y ,

.,. vl-,..,
,~, :a;, 'ai,'" •TOO*: ""T~ 'D' _•........ DIG I ts'

" • ... 1,_ • . o . o .

'"~ . • •c . D v'-' ".~ ,,. .. '" " I
~,

Figurt' M_ DUlIl Window Galt' Block Dia!o:ram.

A logic high pu lse applied to V I·2 (Figure
68) cau ses a log ic low (0) to U 1-5 . Previous
ly VI-4 , be ing logic low , discharged capaci
tor C I, causing U1-6 to be held logic low .
According 10 the t ruth table shown in Figure
5S, logic high to V I·5, when V I-6 is logic
[ow , causes V 1-4 and U 1-2 to become logic
high . A logic high to U 1-2 causes the circui t
to "latch-up' and allows V 1-4 10 provide C I
a charge voltage source at a rate control led by
R2. C I continues charging until V I S 's log ic
high threshold is reached ; V I-4 (and VI ·2)
then change to logic low , restoring (resett ing)
WG to its original cond ition.

Capacitor CI discharges through resistor
R2 , when V 1-4 is logic low , at approximately
the s.ame rate used during its cha rg ing inter
val. Sho uld quicker circuit recove ry time be
desired , R2 may be parallel connected wit h
resisto r R3 and diode D3. This reduces cir
cuit resistance from that of R2 10 approxi
mately tha t o f R3. the reby di sch arging C I at a
faster rate.

W indow Outpu t I (WO l ) becomes logic
high, during C ls chargi ng interval , enabling
the ci rcu it to accept the ne xt TD pu lse input.
A TO pulse input to the second w indow gate ,
afte r complet ion o f the enabling WO period ,
will not initiate the second WG. Likewise ,
when the correc t TO pulse arrives during the
first WG enabli ng interval. the second WG
becomes active, prov iding an enable 10 the
next ci rcuit.

The user can connect severa l WGs " in
series." Each WG adds an additional code
digit , thereby increasing dialing security and
total number of usable codes. The last WG
enables a Coded Relay Latch ci rcuit (CRLl ,
sho wn in Figu re 7A .

T wo passive AND gates and o ne 2-input
NOR gate are used for each Coded Relay
Lat ch (CRL) circuit. See Figu re 78 . A sing le
WG logic high (WO) outpu t enables (EN)
each AN D gate .

A Tone Data Set (T DS) pulse applied to 01
causes U IC -9 (Figure 78) to become mo
mentarily high . According to the NOR Gate
logic table (Figure 58), wh en Ul C· S is lo w,

conrrotled 10 enable logic ac tiv ity on the
other input . One AND gat e input o f Horn
blower's first window gate is left floating,
whic h enables the re maining input to accept
the firsr Tone Data pu lse of the DTMF code
seq uence .

Figur~ 68_ T.\picol Dual Windt...· Go/~ Modu/~

Sch~mtJ,ic Diagram.
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Tabll' I. Hom hlo...er POIw'r Rl'quiu ml'n/$.

Figurt' 9. T..v-fum"tion lI" mbfowt' f Bloc/;. Dia
g~.

DC po wer required for Hornblower opcra
lion is dependent on the total number of
Hornblower modules and relays used in an
individual system . See Table I .

Figure 9 shows a Hornblower system with
an added WG and CRL. The code example
above is expanded by the usc of DTMF A. B,
Cor D (T D4) and one additional I through 0
DTMF d igit. In th is co nfiguration. for exam
pie. 123A4 sets CRL 2 On, and IBA5 sets
C RL 2 O FF .

T T ,~, "..
~, ~, ~, c.u ;or,

'" ~ ,
..I, ~, C-' '- 'k-, "',

COOl. • t: 6ilr.
~

~
~,

~~ ,_J.J.,
~ """'i' ~: ",,";':C ';'; ~?:: ........ ,'"

4DCRI, M odule T~t

Use these procedures to test the four-digit
Coded Relay Latch:

la . Install 4DCRL module on suitable
mothe rboard, interfaced to DTM F11- 16
modu le . See Figu re I I . The configu ration in
Figure II will turn on a speaker (code 1234),
reset (1235). send an a ll ca ll for geog raphic
area 1(I A). and send all group 2 in geograph
ic area I ( 12B).

lb. Place HBISP KR swi tch in HB posit ion.
t c. Place AUTO-RESET sw itch OFF.
Connect the test DTMF source and apply

power 10 the Hornblower syslem. Then , ap
ply power to the test source (see Figure I I ).
Observe the following voltmeter ind ications :
1. +5 VDConUI pind.11 and 14.
2. Ope rate Manual Reset (MR) push switch
momentarily .
3. + 5 VDC o n U2 pins 3. 9, II and 14.
4. Power supply unregulated (DC source)
voltage on Ql collector.
5 . Ze rovoltson Q I Emitter.
6 . Ze ro volts on U I pins 4 and 10 .
7. Zero volts on U2 pins 4 , 8 and 13.
8. Connect voltmeter to U I pin 4 . Observe
time of day tnunures and seconds). when
transm itter is keyed and thc DTMF key as
soc iated with this WG ' s TD selection is
pressed . Measure the du ration of window
gate output (WOA) + 5VDC voltage.

8. If it's hard to see the the tone data pulses
from the DTMF/ I- 16 Module , temporarily
connect a IOIJF capacito r across C-I04 . Ob
serve capacitor polarity-positive terminal to
U I02B, pin six. This causes the Tone Data
pulses (T D I to T D#) to dwell longer, allow
ing easier measure ment with VOMs and
DVOMs.

Tub/I' 2. Hornblower Board Pin-Oul.

Pin Number OTMF/1_16 OCRl 4DCRl 4WG, + S VDC 'S VOC + S VOC + S VOC
a G~"" Ground Ground G~""
a Al,x!lO lnput No<U'" AYCommon No<_
4 ARe No< U"" AY"","" No< """, No<U... No< U,,", No<_

No< """e No< U... No< U,,", WOA No<U....
r NO! usee aB WOB WOA
e Not Used Msa ENB ENA, Nol Used MAB ENA ENB

to NctU'" ENB wac woe
" Nct _ ENA ENC ENC
ta No<U.... QA LEN ENO
ta No< U'" MSA MS wac.. No<U... MRA MA WOO
rs TO' TO' TO' TO'
te TO' TO' TO' TO'

" TOO TO' TOO TOO.. TO< TO< TO< TO<.. res TD5 TDS res
20 106 106 106 106

" TO' TO' n» TO'
22 TOS TOS 108 TO'
23 TO' TOO 109 TOg

" TOO 103 TOO TOO
25 TOA TOA TOA roA
26 TDe roB TOB TD6

" roc TDC roc roc
26 TOO TOO TOO TOO
29 roo TO' TO' roo
30 TO. TO. T!» TO'

Coding !of the above lable; WO(A- D). · Window Open (A- D)
OCAl · Dual COded Relay Latch MS(A). (81· Ma~ Set (A). (8)
4DCRL • 4-dig'! Coded~ Latch TO·Tone Data
RY·Re!ay Q (A). (B) - Tra 'l6lSlor (AI, (B)
NOlNC . Nonnally OpenINonnally Closed ENCA- O) . Enable (A- D)

Mak e sure 10 test
each module individu
ally . Hand-draw a dia
g ram using only the
completed module as
a reference . and then
compare it 10 the orig
inal schematic to in
sure correctness of cir
cuit wiring and com
po ne nt in s ta llat io n .
Mak.e sure that DC
voltage cir- cuits are
properly isolated and
of co rrect polarity .

Wear a grounded
wrist strap when han
dling C MOS chips to avoid damagi ng thei r
delicate circuitry from static discharge.

Testing ofa Hornblower system requires a
DTMF source and a YOM. I used an IC-1AT
with a du mmy RF load and a short patch cord
from the earphone jack to Hornblower . The
user ca n hea r the keypad DTMF as eac h d igit
is dialed . making it easier 10 observe volt
mete r indications. Refer 10 the block diagram
of the system (Figure I ) for clarificat ion.

Again , don' t apply audio frequ ency sig nals
or receiver no ise 10 the decode r module be
fore DC po wer so as not to damage V IOl .

Instal l ajumper 31AR I. ARl , or AR I and
AR2 10 select the desired AUTO-RES ET tim
ing interval.

Connect the tcsr DT MF source and apply
power 10 the Ho rnblo wer system. then apply
power to the test source . Observe the volt 
meter indications listed below.

Voltmeter indi cation s o n th e DT M F
Decoder (DT MF/ I- 16) modu le :
I . +5 VDC on U 10 1 pins 2, 3, 5. and 8.
2 . + 5 VDCon U I02 pins 14 and I I .
3. + 5 VDCon UI03 pins 24 and 23 .
4 . +5 VOC on U IO I pin 14 , whe n transmit
te r is keyed O N and any DTMF key is
pressed .
5. +5 VDC on U I03 pins 2. 3, 21. and 22
when transm itter is keyed and an associated
DTM F key is pressed.
6 . Observe momenta ry positive voltage indi
cation on each Tone Data output from U103,
when transmitter is keyed and an assoc iated
DTMF key is pressed .
7. Connect voltmete r to U I02 pin 10. Ob
serve time ofday (minutes and seconds) when
transmitter is keyed and any DTMF key is
pressed and measure duration of auto-reset
vo ltage.

Refer 10 th e 4 D
C R L fo il la yout in
Figure 10. The build
er must connect a wire
from the collector of
Q I 10 the blan k space
of the card-edge con
n e c to r ( a f te r t h e
fourth card edge trace
from the left ). Th is al
lo.....s connection ofex
temal relays. LEDs ,
CIC .

System Test

9.0 12.0 13 6

19.0 22.0 236 mA
0 .1 0 .1 0 ,1 rnA

27.0 43 6 49 ,2 rnA

DC Supply Vollage (VDCl
DTMFI1 - 16

Decoder Module
4-Digit Coded Aelay Laten
Relay (12 VDC. 2500 Coil)

Hornblower module construction is not
critical. Since the highest frequency used is
1633 Hz (except for the 3.57 MHz color
bu rst crystal) , component pan layout using
wi re-wrap, perf-board or etched printed wir
ing is OK. Resistor and ca pacitor values may
be altered 10 suit individual requ irements .
For e xample . longe r RC time constants
provide longer window enabl ing . which al
lows slower dialing intervals. without effect
ing higher speed, auto matic (memory) dial
ing . Short time co nstants can be used 10 allow
automat ic dialing and restrict manual dialing.
Restriction of manual diali ng inc reases the
d iffic ulty of ' ' Keypad Cha rley 's" invasion of
c ritica l control systems .

Since the DTM F/I · 16 decoder mod ule is
common to all other mod ules, complete this
first . Don ' t apply audio freq uency signals or
recei ver no ise to the decoder module be fore
DC po wer to keep UIO I fromhann .

T wo poi nts before continuing to the testing
procedure . The following was omitted from
the prin ted circuit board layout. TDA . T DB.
TDC , TDS, and TDR arc short fl exible con
nect ions 10 TDP for code seq uence selection.
I used right-angle "berg" pins connected to
color-coded #30 wire-wrap wire . Use heat
shrink tubing on eac h pin to isolate adjacent
connections.

Breakdown of Hornblower Code 1234:
First digit "" Number One of ten geograph

ical areas.
Second digit = Second 01nine groups in area

' 000.
Third digit = Third of nine individuals in

group 2, area 1000.
Fourth digit = Fourth of nine functions, 3rd

individual in g rou p 2, area
1000.
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Figure JJ. Horn blower T....o MotherlHJ<lrd.

Fi!llHf" /0. Four dixit CRL foil fJ(l/Iem (mJ schematic. Edj.!t' pins art' 011 0.1 N

cell/en.

Parts List

1N91 4 Ofequivalent
I N40Ql OfequivaJen!

5 voc eer, w ,lh Form tc tseon
contacts. 03- pm (row) spacing

9 . Install push-on jumper at AENB . NOTE:
T urn power OFF prior to installing soldered
in jumper. Turn power ON to conti nue test
ing ancr AENB jumper is installed .
10. Connect voltmeter to U I pin 10. Observe
lime of day (minutes and seconds) when
transmitter is keyed and the DTMF key asso
ciated with the previous we and this WG 'J
TO selection is pressed . Again, measure the
duration of window gale output (WOH) +5
VDC voltage.
II. Install push-onjumpcr at BENe . NOTE:
Tum power OFF prior 10 installing so ldered
in jumper. Turn power ON 10 continue test
ing afte r BENe jumper is installed.
12. Connect voltmeter to U2 pin 4 . Observe
time of day (minutes and seconds). when
transmitter is keyed and the DTM F key asso
ciated with the previous a"G 's and this WG's
TD selection is pressed, Measure the duralion
of window gate ou tput (WOC) + SVDC
votregc.
13. Install push -on jumpcr at CENL. NOTE:
Turn power OFF prior 10 insta lling so lde red
in jumper. Turn power ON 10 cont inue test
ing after CENL jumper is insta lled .
14 . Connect voltmeter 10 Q I collector. Ob
serve power supply (DC source ) voltage.
dropping 10 NEAR Z ERO VDC when trans
miller is keyed and selected DTMF " O N"
code is dialed, Use 1/'30 wire-wrap wire and
"white-wire " (patch) the collector of Ql
(CRL ci rcuit) 10 the card edge . This allows
usc o f an e xte rnal relay with multiple. high
current "dry" contacts and /or an LED indi
calor 10 show latch circuit " SET " cond i
tions .
IS. Connect voltmeter to Q I collector. Ob
se rve NEAR ZERO VDC. abruptly increas
ing 10 power supply (DC source) voltage .
wh en tra nsmitte r is keyed and selected
DT MF '·O FF'· code is dialed .
16 . Place AUTO-RESET switch ON,
17. Set ohmmete r to a low resistance range .
Connect ohmmeter to external device con
nector. Observe time of day (minutes and
seco nds). when transmitter is keyed and se
lectcd DTM F " ON" code is dialed ,
18 . M e a su r e d u rat io n o f A U TO·
RES ET inte r va l. show n by c ha nge of

ohmmeter res istance
indication .

This ends the system testing procedu re .

Uh, Oh!

There are a few corrective steps the builder
must perform before operating the unit.

Find Figure 12 and locale the ci rcuit board
foil pattern for the decoder modul e (upper
left) . Scrutiny soon tells the reader that U 102

Componenl tolt!rarlCes 10< all Ho<nblower modules
aren'l erllical. I chose commonly·avallable compo
nents. t ""9Q85I. howewr. tM. the builde< choose
parts .....th lhetr physocal dime<lSODnS in mind, SO l llal

they l ,t eaS>Iy ,n !tie" COICU,I board layouts. Th,s s,mplt
nee construction and produces a mo.e attracnve
finished module.

DTMF/1-16 Decoder Module
Cllpacitorl
C l 0 1 0 .0 1 j.lF d,sk
CIOSB ISOj.lF. t6VDC8leCtrolytoc.
C102(·) 0.1 d's~

Ct06( ') 1OlJF.16VDCeleclrolytic
ClO3 O.llJFdisk
Cl071·) O.IIJFd's~

Cl04 O.IIJFd'sk
CHlEI 0 t j.lF d,$l<
C l asA SOj.lF. t6VDCelectrolync
Clog 0 .1 j.lFd' S~

(')Inclu<le these itams when module is usee with long
POWllf leads Of unit IS Installed m a high RF enViron
ment.

Resistors IV. wan. 5'l!l)
RtOI 10 MO
Rt04 22O~O

Rl02 22«0
Rl05 10 kO
Rl03 10 kO

Crystal
3579545 MHz (Color Burst)

Sockets/Jumper Pins/Edge Connectors
IC10l I S pm, 0.3" spacing zo-eoce

connector. 90 deg'lIII male.
ICt02 t4 pin. 0.3· spac,"9 4-post

eonnec:tor. CJB MIg .. .....th puslK>n

J""""'"
ICI03 24 pm. OS - spac!l\Q

pins 2,4 and 3,5 traces are reversed from
that shown in the schematic. Usc the follow
ing procedure 10 correct the circu it boa rd
WIfing ,

Locate U 102 on the fo il pattern . It is the
14-pin IC between the other IWO ICs . Ncar
lhe trace junction of V 102 pins 2 and 4 . CUi

I,.i" from the foil trace connection between
th is junction and U103 pin 23 . Leave the
trace connection between VI 02 pins 2 and 4 .

Continued on pagr 6 7

Transistor/Integrated Circuits
UIOl 551202. OTMF R8C$Ivef
Ul02 CD400I. CMOS 2......putNOAOI

2N222 NPN. o<E!qu,valent4-09'
Coded RelayLatch Module

Ul03 C045141-il,·t6decode.

Capacitors
Cl .C2,C3 J3IlF,16VDCEl&ctrolytoc

Resistors I\i, Wan, 5~)

A I .A3.R9.Rl0 ro eo
A5.A7 22kO
All 2.7kO
A2. A4. R6 47 kO

Diodes
01 -010
on
Sockets/Jumper Pin lJEdge Connectors
IC I. •C2 Socket. 14 p"" 0.3" ptn (row) spacing
29 edge conrll:.ctor. 90 deg. male.
10 post Connector, CIS Mig Male, TOP Connector ,
32·P,n Female .....th 4 each push-on jumpet1.

Aelly

"
Componanl$ tor lhe Hornblowe. are ava,labie Irom
The Circu" Soard Shop. PO eo_ 831 555. Aochardson
TX 76083. These pnces ,nelude shoppong Ind Ilan

d""9

4WG and DCAL boa.ds-$7.00 each
OTMF/1·16 and 40 CRL boards

$ 11.95 each
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Number 13 on your Fee-dba<:k c.rd

73 Review reviewedby Bill Clarke WA4BLC

Datong's Great
Add-On Filters
Super audio accessories

Datong Products
Price of FL3: $229.95
Price of Fl2: $159.95
Pnce of ANF: $119 .95

Operation

Before reading about my operational
experiences with the Oatong f ilt er s,
please understand that t enJOy top quality
audio . Anything less is not enjoyed
(allowed) in my shack. To this end 1have

Installat ion

The Fl3 is almost as simple to hook-up
as an external speaker. Just supply 12
vee to the back panel, plug in an external
speaker, and run a patch cord from
the receiver's audio output to the filter
input. This takes about two mi nutes.
Other Oatong filters install in a similar
manner.

The secret to a good receiver is selectivity.
The better the selectivity, the better the

receiver. A filler with very steep skirts is
required for razor sharp selectivity. Using
5 pole computer optimized elliptic func
tion filters, Oatong provides just such
fillers.

The FL3 provides two filters, each with
skirts that are movable from 200 to 3500
Hz. One filter is used lor low cut-off and
the other lor high cut-off. Each fi ller
section is independently voltage con
trolled . There is also a Iwo-po!e notch filler
that can double as a peak filter. These
filters can provide received audio equal
to, or surpassing. that attainable fro m
receivers having IF shift or Pass Band
Tuning.

The automatic notch filler is perhaps
the best feature of the FL3 (it's not found
on the FL2). At the mere push of a bullon,
any single steady tone that appears on
the received signal is notched out. Now,
let 's try that again-is au tomat ically
notched out. The operator doesn't have to
fiddle around with an overly sensitive
notch fitter control. The fitter unit itself will
do all the work.

Features

•

The ANF is an automatic notch/peak fitter
with LED tracking ,

The ANF is in a smaller box than the FL
series filters.

:)OATON:=G= = = = = = =

Photo B. Nolice the 10 segment LED bar graph at the
top ot the ANF (or displaying search and lock action.

Photo c. The ANF is the best " black box" Jhave seen
in a very long time. I strongly recommend it.

Photo A The FL3 is full featured to provide compJete
control of received audio.

W hen I tnst received the Dal009
audio filters lor review I thought.

"Uh huh, more audio nners. just what the
world really needs! " Well, I was wrong
for thinking such negative thoughts. The
Oatonq filters are just what the world
needs.

For my primary operations I use a
Kenwood T5-43O and tCOM 751A. The
backup rig is a Drake TA3. Don ', laugh!
That old lube burner can still hear with the
best of them, talk with the best of them,
and I can fix it when it breaks. unlike the
best of them . But, here lies the orceiem-n
doesn 't select with the best 01 them.

Operating in a crowded band is where
the Oatong audio filters shine . Like most
older tube rigs. the Drake lacks top dollar
receiver selectivity and the all important
notch filter .. . the device that gets rid 01
the carriers produced by tuner-uppers
and foreign broadcasts . I won' t even
mention what happens in certain parts of
the seventy- live meter band where some
AM is still spoken.

Now, by using the Datcnq audio filter , I
can make the Drake sound as good as the
best of them. In fact , with something only
the Oatong filter oilers. I can make it
better. More on that later.

Description s

The Oalong Iilters come in three
makes. The most complete is the FL3,
followed by the FL2 and the ANF .

The FL3 offers a notch/peak liller, vari
able low cut-off htter. variable high cut-oil
filte r, and an automatic notch filter.

The FL2 has the same line up of fea
tures as the FL3, except the automatic
notch filter is not included.

Happy are 'il ey that hear their
detractions and can put them
10 mending. -Shakespeare
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For the best buys in town call:
212·925·7000

los Precios Mas Bajos en
Nueva York ...

C E:; :;. ",c "'" ... ...10".. 1( ~ ., '0 S . \,,, 11 Pa !C ~ f ...

Tr"~5U" "" TO Yo ..., ... ,.. ,,1'10 "" (0,.. .. , f o<

1"'''11''0'''' C""5 f ,o '" ",,00 " " 10 a ..s<' S,m,, '"
In U~f' . 5 10SAlS' OSAil

NYE MBV·A 3 Kilowatt Tuner
SANTEe
ST-222/UP

ST·2OT
sr -442/lJ p
HT·7

New TEN -TEC
Corsair II,PARAGOP-l , Argosy II

SANGEAN POf1lbl. Shortw,v. R. dios

..•-... :.. ... ", -•• t . _ .-

O NV Safety

bet ta-in stock

•
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Inventory In Stock!
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IN STOCK
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Sax ton W ire & C able. Inn W ire

K ITTY SAYS: W EARE NOWO PE N 7 DAYSA WEE K .

Saturday & Sunday 10 to 5 P.M.
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say you saw il in 73.

Giller Shortwave
52 Park Avenue
Park Ridge, NJ 07656
Orders 1-8OO-GILFER-1

Electronic Equipment Bank
516 Mill Street NE
Vienna, VA 22180
Orders 1-800-368-3270

Datong filters and other products
are available from:

Recommendation

I tested and used the FL3 and ANF for
several weeks before writing this article . I
am impressed with both, They do every1hing
they are supposed to, yet don 't appear to
have any bad habits. I really cannot say
enough good about the automatic notch
filter.

I have tested other audio filters in the past,
was not pleased with them, therefore
never wrote product reviews about them.

Would I recommend the Datong filters?
Sure do! In fact, Ihave mine in the main station
speaker line, where it can be switched to any

rig by the turn of a knob. It's an
adjunct to all my rigs, not just the
old Drake.

I think the ANF is a " must
have" item for any shack. It sits
quietly while it works and needs
no attention except to turn it on or
off. Considering the investment
most of us have in our stations , I
Ihink the price ctthe ANF is quite
modest.

The Fl 3 is the ideal match up
for an older radio (Drake, Collins,
Swan, National, Heathkit, ete .j. It
updates them into the modern
wond of high selectivity. The cost
of an FL3 is considerably less
than that of a new solid state
transceiver.

I must note that I really didn't
realize that the technclogy of au
dio filtering had progressed to the
point where Datoog has brought
It . I think mat the manufacturers
of amateurfSWL receivers should
take note of these fine produc ts,
in particular the AutomatiC Notch
Filter ,1iI

as effectively as the notch locks them oul .
Operating within the automatic peak mode,
I found it was not very effective. The unit is
so fast in seeking out signals that it jumps
around between CW characters . It's besl to
tune for peak with the manual control . I
did hnd this control quite sensitive , but
remember, the filter is only 60 Hz wide in the
peak mode.

Although the following is a small point, I
feel it is worth mentioning. The ANF unit
is very light-weight, and when set on top
01 a receiver it might be expected it to slip
and slide around. Not so! The lillie boll: has
small foam feel that hang on like glue.

" Un huh, more
audio filters,

just what the world
really needs!"

I also tested the ANF (Automatic Notch Fil
ter), This unit is a stand alone notch filter
providing manual and/or automatiC notch and
peak functions. It works as well as tne notch
filter found in the Fl 3 and provides a visual
tracking of tone searching.

For CW usage put the ANF in PEAK mode.
The unit will then peak desired signals just

The FL3 has a ew mode thai combines the
low and high pass filters with the peak filter.
The result is an excellent skirt effect with a
peaked response. The peak frequency is easr
Iy tunable and the bandwidth is continuously
variable from 100 10 1750 Hz , The filters
provide a pleasing CW note, with no ringing.
Ringing has plagued many audio filters, mak
ing Ihem unpleasant, uncomfortable, or totally
unusable.

ANF
Input Impedance: l 00kO
Nominal overall gain: unity
Filter: 2 pole (0 of 30)
Notch and peak filter frequency range: 270 to 3500 Hz
Notch width: 200 Hz
Notch depth: 40 dBs
CW bandwidth: 60 Hz at -a cas (800 Hz)
Power output : mall: 2 watts
Power requirements: 11 to 18 VDe at 75 to 400 mA
Dimensions: 5.9 ll: 3.5 x 1.rWeight: 17 oz.
Accessories: comes with patch cords.

FL3
Input impedance: 5000 0
Nominal overall gain: unily
Filters: Low cut-ott

High cut-ott
Notch/peak
Automatic notch

l ow and high pass filter frequency range: 200 to 3500 Hz
Minimum stop band rejection: 40 dBs
Rate cut off: 40 dBs in 500 Hz at z kHz

40 dBs in 120 Hz at 500 kHz
Notch and peak filter frequency range: 200 to 3500 Hz
Notch width: 200 Hz
Notch depth : 30 dBs
arrv bandwidth: 100 to 1750 Hz at -6 dBs
CW bandwidth: 70 to 700 Hz at-6dBs
Power output: max 2 watts
Power requirements: 10 to 20 vee at 50 to 350 rnA
Dimensions: 7.2 ll: 6.0 x t .?"
Weight: 39 oz.
Accessories: comes with patch cords,

Specifications

used various external speakers, have tried
many kinds 01 filters, and attempted a liute
voodoo. I even have an audio equalizer,

I did most of my testing on the seventy
live meter phone band in the earty evening
hours. I feel this is the place that puts receiver
selectivity 10 task as nothing else can.

The old Drake came out like gang busters . I
was able to get on all my usual nets and listen
for hours with virt ual ly no interfe rence.
I used the high cut-off and low cut-off vari
ables to create a narrow SSB IiIter ettect,
thereby eliminating the abundant squeaks
and squawks that flOl"malty plague seventy
five meters.

While I was listening, I selected various
speakers and switched between the Drake,
the 430, and the 751A. The results were amaz
ing. The TR3 breathed with new life. The
Fl3's controls gave me the necessary receiv
er lIexibility , similar to using the 43O's tF shift
and 1.8 kHz filler or the Pass Band Tuning and
tone control on the 751A, to clean up the
TR3's received signals. In most cases I found
my receive audio much the same on all three
receivers .

Notch filter action is good , very deep
and quite sharp, yet typically difficult 10 tune
(mos t are) . Ah, however, ther e is the
au tomatic notch f ilter . Its action is t ruly
extraordinary .

In the past when a tuner upper
appeared on frequency, I had
to reach for the notch control
and slowly turn it until the cttend
ing whistle disappeared. Often
it went away by itself before I
cou ld tune it away , Now, by
merely turning on the automatic
notch filter, the offensive signals
disappear by themselves. No
effort to me,

The au tomatic notch f i lt e r
operates by continuously sweep
ing the 200 to 3500 Hz band
searching for tones . When il finds
one, it locks on it, then notches it
out. The typical lock on time is
less than a second. Not only is
tne acquisition speed of the
automatic notch impressive; so is
the depth of the notch. It took out
every carrier I heard.

At first I wasn't sure the auto
matic notch was working. True, I
was hearing no carriers, and the
LED indicated lock on. But I didn't
know for sure , By turning the filter
on and off I confirmed that the
filter was indeed doing its work .
The manual notch can be used in
conjunction with the automatic
notch, allowing the elimination of
two simultaneous unwanted
signals .

I should mention th is: Don't
forget to turn the automatic notch
filter off when operating CW or
RTTY. It will effectively notch out
the desired signalS as quickly as
it does away with offensive ones .
It's automate. not smart!

32 13AmateurRadio . July, 1988



,

*** Unld.n Cordl• • s Phon• • **.
A major consum er magal lne d,d a com parison study on
corrneee phones, The check pa inls Ineludad claro ly.
elf,c,ency and Pfoce. Uniden ...as rale(1 best buy
~£1OD-$AUrn".n eo.-dl...P!>ona ..." " aoeak", S I 14 95

* * * b'ended S ervice Contr.ct * ••
" you purcllase a scann... CB. '"01' delect'" or cordl_
p!lone Irom any flore ," Ille U,S Or Canadll ...,lh,n Ille last30
days. yo.. can lIel up to lh'ee yea,. of extended sefll oce
contract I,omWllrranlllClI. Th,s "flI'Ce e'len.,on planooo,nl
lI,t", th" man"f.cl ..,,,f. "," rr" nly "'p"'" Warr_ntech ...,11
perform atl neceaaary I_DOt arid ""II not Char9" lor .el ..'n
Ihoppong Exlel'ldad ...... oc. contract. are not rel..ndllbI-/I an<1
IIPl)Iy only to Ih. orlQ,nlll purell....r ,., 2 y.a, e.I""""" CO<'>'

lracl on a mOOo le '" t>as. scanne' '. 529 99 and 3 yell"'''
S39.99. for Ilandll.. ld Icannerl, 2 years •• $59 Iil9 and 3
y"a,s i. S79.99. Fo. ,ad" deleCIO,1, 1 yur. is 129 99. Fo'
CB'aGIo• . 2 yea", i. $39 99 Fo, cordl"ss phonel, 3 yea", il
534 99 O'der yOU' e.l" nded 'e"'oce conl rlCl 1000.y

OTHER RADIOS AND ACCESSORIES
Be 55 Il l ·$A Be4lrcal 10 channel scan".,. . 5I I II 95
Be 10llLT·SA S,,"rCll 20 e llann". scann", . ., 5169.95
8C 11' 5~l·SA S.lIreal 16 chann,,' scanne, .. , S156.95
NEWI BC560ltLT·SA Bu ' clI' 16Chann" l ac.ann..r . , 598.95
MT5100 PLUS-SA R"9' II" ey manneIranace..e' 51 3" 95
R1oeo-S'" R"9'.nc, "5 Cllllnnel 1oCll""", 5119 liS
",~ R20e0-SA R"9'. ncy60 channel scanner 51 .... 95
l)CI02·$.l R"9Inc,VHf 2 ch. I Walt lranac_ $117 95
8PS5-S'" Reg."cy 16 limp ,eg. PO"'.., ' .. P9'Y ' 5169 95
M,t,549-SA Orop- inch" lI" r lor HXI2oo& H~1 5oo ,. 184 95
MM1 8 · SA Will i char9'" 10 ' Hx1500 ICllnner .. $1 4 95
MM 53·S", C&1'y'''1l CII. I", H~15OO ICllnn.., .. $19115
IIIA.251'·$A Cigll'ene IoghteH:"'d '''' HO 211 500 519 95
M.f.91 1·$A .. ..cad banery pac!< too H~1 00011200 S34 95
8P205 "~CadMtt"ry '*"" too 8Q00JBC 1OOXL T... $49 95
8-e·SA 1.2 V AA N~cad ballene. (set 01 "'IIhIJ . $1 7.95
8·5·SA 1.2 v AA N~Cad ballenes (leI 01 l,v..) . , . . $ I 3.95
F8-E·SA F,eq..ency O" eCloryl o, EUle,n U.S.A . SI 495
FB-W·$A FrequencyO" ectory'orWe$lern U.S.... , 514.95
!\S[).SA "'r Scan O"ectory .. . 514.95
SRF-$A Su.......1II RadIO Freq.."O'IC'r Oorectory 51495
TSG-SA -TO(l 5ecrer Regostryof U S Gov1. F.eq 114 95
T1C·SA Technlq.... I", Inle.cept,ng Comm , 51495
RRF·SA Railr,,*d freo..ency d"'Clory . S 14.95
EEC·SA EmballY& Esplonalle Comm..n,calions 5\ 495
C' E·S'"Cooen lnlelligencL EleCt E....sd'opp"'ll $14.95
MFF·SA M,dw" al fede.al f ,eq" . ncy "',ectory . S\ .. 95
A60-SA t.lIIgnet mount moboIe IoCllnn", anlenna 535.95
A100SA a.... IIlIllOn~n... ant"nna 53595
USAMM·SA MIIII mount VHF ant. .../ 12 cabl" , $39.95
USAK·S,t, ", .. hoi" mo..nl VHf anI. wi 17' cabl" .. . . $35,95
USAK450-SA"' -- h,"e mo..nt UHF ant w/ 11 cable , $35.1I5
Add5".00 sh'PP"";l 'Of all.ccessones orderedal the aame t......
Add $6 .00 shoppong pe, ' adlO and $4 00 pel" anlanna

BUY WITH CONFIDENCE
To " . , I lr. ,••, ••, dell".,., ',om CE' ol any scanner.
. end or phone your orde' d"eclly 10 our SCanner
Distribution Cenler~ M'chigan residenls please add 4 <10
sates tao or supply your tax 1.0. numbef. Wntten pur
chase order, e-e accept ed f,om approved governmenl
agencl8_ and reost ....ell raled f"ms at a 100b surcharge
lor nel 10 bill,ng, All sal... are 'Wbt«:llo availabihly.
acceplance and venheahon. All sales on aa;euone.
arelinal, Prices. l erm. and specmcaucne are subiecl to
change with out nct'ce. All price s are ,n U.S. doUars. Out
0 1stock ilem.will be placed on backo'de. aUl0malica ily
unleSS CElIS ,natrueted differenlly. A S5.OO ad<litional
nandhng fee ....... be charged lor all O«ler. w,l 1I a
merchllnd,se lotal under 550.00. Shopmenls are f.O.a
CEI warehOl,lse in Ann Arbor. MOCh.g.an. No COD'a.
Most il emslisted ha.e a manu'actur"r's warranl y. f,ee
copi es 01 warranties on lhese products are ..auabie
by wril ing 10 CEI. Noe-cernnec checks reQui'e bank
ereereeee. Not ,esponl<ble IOf Iy POf/' lI phical "rrOfs.

Mail o reters to: ccmmcnscances Electro n
iCs; Box 104 5 . An n Arbor. M iCh igan 4 8 10 6
U.S.A. Add 58.00 per scanner l or U.P.S. g ro u n d
sh ipping and h an d ling in th e continental U.S.A.
For Ca n ad a. Puerto R ic o , Hawa ii. Alas ka , or
APO/FPO ceuverv. shi p pin g c harge s are three
t imes con tinental U .S . ra te s . It yo u have a
Disc over, Visa o r M aster Card. you m ay call a n d
p lace a creon card o rde r. O rder ten-nee in the
U.S. OiaI80D·USA·S CAN, In Canada, o rd e r tcu
free by call ing 8 0 0 -221 -3475. FAX anytime.
d ial 3 13-9 7 1-6000. II you are o u t sid e t he U.S.
or in M ichigan d iaI 31 3-97 3·8888. O rde r today.
Scann"r DOSlnbut,onCenler ' and CEtlOQOS .re trade
ma.... 0 1 Cornmunicahons Electron.cs Inc,

AP .OO2J88 ·SA6 ~

CopyrlghtCl 1$ 68 Commu" Icallon. Eleclronlc. Inc .

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
po. 80. 1045 0 AnnArf)Or. MOC"'98n481Q&1045 u.s A
For or"ar. call 313·913·8868 0' FAX 313·g11 ·6QOO

CtRCLE 121 0tr0I READER SERVICE CARO

BC760XLT
800 MHz.

m obil. Ic.enner
OnlyS279.95

* * *Un/den Radar Detectot'8* * *
Buy lhe 'on"" UIIIOerr rada' cetecto-s trom e El ' Ollay.
TALI(E A-SA3 U,,_ la l~,ng 'adar Gelect"' _. 516995
AP1·SA3 u",a"n . ..or mounl ' Idar delector ,, 599 95
RQ9·SAJ Unidl",··PII.pofl"Si z" rada'del eClor $ 11 4.95
RD9~l·SA3 Un'''en"m>cro'' e.ee radardelector $144 95
RDZ5-SA3 U"rO"".08OI mount rlldll, "elect'" 15495
R05OCl-SA3 UnO<1en •.". mounl radii' 6etect", 574 95

Bearcat" 200XLT·SA3
List price $509.95/ C E prIce 5279 .95
12·••rod, 200 CIr.roro.I. 1100 11Hz. Hllndlr.ld
".rell a limit _ Hold _ Priorll., a l_.t_,
Fr'Q"'''cr rll"g.: 2g·54. " '· 174. 40' · 512. SO'·95' M Hz
Exc",,,.sS2 398 75-'49 0 .25 IIna 86' 9'75-0940125 MHz
The Beare.' 200XLT sets a new S1andard lor ha nd
held acannees in performance and dependability.
ThiS tullteatured unit has 200 p rogrammable
channels w ith 20 scanning banks and 12 band
coverage. II you want a very s imilar model without
the 800 MHz, band and 100 Channe's. o rd e r the
BC 100XLT·SA3 lor only $ 199.9 5. lncJudes anlenna.
carrying case with belt loop. ni-cad b<illery pack,
AC adapter and earphone. Orde r your scanne r now_

Bearcat" 800XLT-SA
Lisl price S549.95/ C E p r ic e $259.9 5 /SPECIAL
1....nd.4O Chennel • No-e"'.'.' lIe.nner
Prior"., control e Seerchlken _ AC/DC
Bands: 29-54.118· 174. 406-SI 2. 806·9 12 MHz.
The Bearea, 800Xl T receoves 40 Channels in two banks.
SCans 15 ch anne i, per second. Size 9v.·' x 4v,, " x 12'1>: '
If you do nOI need the 800 MHz. band. a ,imil ar model
called the Be 21 0XLT·SA i• • • a,lable for $196,9 5

Bearcat3 145XL-SA
List p r iceS1 B9.95/ C E prIce S98.95/ S P EC IA L
lo-aend. U' Clrenn.1 a No-ery.t.'.eenner
Prlorlt, con'rol • Wee'her . eerch _ AC/DC
Bands: 29-S4 . 136-174. 406-512 MHz.
~ 8 earCltl 145 XL is a 16 channel. orog,ammable
Jeanne< covering l en freQuency band$. The unit features
a buIll-In lJelay lunctlCHl th.t IIdds a three secondlJelay
011 all eharln elsto peevent missed transmin ions. A
mobi le .ersion called the BC 560XLT· SA is a• • nebte
for $98 .95, r-em CommuniClt l ions Eleclronics tnc.

Regency<!llnformant'" SCanners
F,equenc.,cove,spe'35-54. 136- 174.406·5 12 MHz.
These special scanners are programmed by state.
The INF1-SA3 is ideel for truc kers and is onl y
$ 179 ,9 5 . The ne w INF2·SA3 ts aceiuxe model and
ha s ham rad io, a weather alert and o ther exc iting
features bUIll in tor only $219.95. Fo r b<ise stetson
use. the I N F5· SA3 is only $1 29 .95 and for tho se
who can aflordthe best the INF3-SA3 at $ 149.95 , is
a state-ct-tne-art, receiver that spetrs out w ha t
service you 're bstining t o Such as Milita ry, Airphone.
PagIng. State Police. Coast Guard or Press.

NEW! President" HR251D-SA
List price $499.95/ C E price S239.95
'0 IIelllr 11001,. Tr.n.ce " .r a DIgII.I liFO
Full "nd COIf.rege a AII-liode Operellon
"elllll liquId err.'.'d l.pl• ., • Aulo Sque/clr
RIT a PreprOflremmed '0 KH• • Clrllnn.11I
f reQ....,cy Co'''''lI': 28.()()()(J MHz ro 19.6999 M Hz

The PreSident HR25 10 M obile 10 MelerTra nsceiver
made by Uniden. sets a n_ standard in amateur
radio communications. Upt025 Wall PEP. USe.' LSB
and 2 5 Wall CW mode. Noise Blan ker. PA mode.
DigitalVFO. Buil l·in S/RF/ M O D/SWR meIer. Chan
ne l swi tch on the microphone, and much more! The
HR251 0 le IS you operate AM. FM, USB, LSBor CW.
The dIgi tally syn thesized I requency control gives
you ma~lmum stabili ty and you mayc~e e ither
pre-programmed 10 KHz. c hannel s teps, or use the
built-in VFO ' o r steps down to 100Hz. There'S also
RIT (Rece iver In cremental Tuning) to g ive you
perfect ly tu ned SIgnals. Wit h recei.e scann ing. you
can scan 50 chan nels in anyone ottour band
segment s t o l i nd out w here the act ion is.

GtI1 s".o/ll uvinQ's 011 "," sClt""ers
liSled in Ih,s cOUpOn. T",s coupon muSI
be includ"d ...il" your prepaid order.
Credit cards, personal c"ec/{sandQuan·
lily di scounts are excluded Irom this
oller. Oll"r v/llid only On money orders
maileddlf'ectirtoCommuniclll""'S EIec
trorHcs Inc.. p.a Sox 100S-Def)t U NI2A,
Ann ArbQr. Mlch",. n48 106- 1045 USA.
Hu, ry._coupOn exp're s Julr 31. 1988,
CoupOn may nol be usedIn conjunc tion
...ilh any o Ilier olfer trom CEI. Limil one
coupOn ~r$CItnner.Add S7.00 lot Ship
p'np~r sCltnn"r in til" continental U.S
R.Veney T52-5.\2 •••••• S26V.95
R.Veney TSl -5A2 •••••• $ 199.95
R. g e ney INF1 -SA2 . • • •. 5 139.95
R.geney I NF2-SA2 .•• • . 5159.95
R.geney INF3·SA2 ••••• 51 19.95
Reven ey IN F5·SA2 ••••• Sl09.95
Surellt 200XLT-SA2 •.. $282.95
Bu rellt 1OOXLT-SA2 •• . $ 189.95
Be llrCll t 800XLT-SA2 •• • $249.95
Be arc llt 2 10XLT· SA 2 .•• $177 .95
Beerce t 760XLT·SA2 ••• 5269.95

* *** VA LUA 8 LE C OUPON ****

• *** Un/den CB Radios ***

U n I e n
l R) The Umden hne 01 CItizens Band Radio t'anscel~e.. is

styled to comp liment ottl"• .mobile audiO equipment.
Un'd"n CB rad IOS .re so rel,able the' they have . 1111I0
yea. lImIted W8rTanty. From the lUlU'" packed PRO
S l OE to th e 310 E nandheld. Ihere 'SIlO belle . C'hz ens
Band rad IO o<l the market today_

$12,000,000 PR031 0E·SA U" " ' en 40 Ch. Pon aOle/Mob<leC B . ,$85.95
PR0330 E·SA Unid,," 40 C h, Remote moun t CB , $109 95
N I NJ ...· SA PR031 OE w il h fot<;!>&rgeable ban"ry P8Ck.$99 95
9-10-$'" 12V MN......,;It>ellefY'orN,nJ. (M1of 10 f , .. $ 20.95

Scanner Sale u~" .. ,_,0 '" ,o~_, 'OK"' ",. ... . " "
PR0510K L·SA UM'", 40 cl>annel CB _ .. , .. _ U 995
PFlOS20XL,SA Uo,_ 40 Cl\lInnel CB MoDo $59 95
PRO$.tOf:'SA3 Un,.,." .o channel CB "'ob' _S9 1.95
PACJe40E·SA3 Um<1fln 40channel sse CB Motuie'_, . S137.9 5
P ROn OE·SA unid," 40 ell s"nel CB ease.... " $11 9.95
PA08TOE·SA U"id.n 40ch.nn"ISSBCB BaM ,.. 117995

Uniden Corporation of America has pur
chased the consu mer products line of Re
gency Electronics Inc. for $12.000.000. To
celebrate this purchase, we're having our
largest scanner sale in h istory! Use the
coupon in th is ad for big savings. Hurry...offer
ends July 31 , 1988.

••* MON EY SAVING COUPON••*

SALE! Regenc~ TS2·SA
List pOee S499.95/C E p ric. $309.95/ 5 PECIAL
, ....nd, 75 Chennel _ C,.,.,."••• _ AC/DC
Frequen cy renIJe.' 29·54. 118-1 75. 406·5 12. 806·950 MHz.
The Regencr TS2 scanner le IS you monitor M il ita ry.
Space Satellites. Government Ra ilroad,
Justice Department. State Department, Fish &
Gam e. lmmigratl()n, Marine. Police and Fire Depart
ment S, AeronautiCal AM band. Paramedics. Am
ateur Radio, plus thou sands 01 other radio Ir~

cueocree most scanners can'l pick up. The Regency
TS2 te ature s new 40 c han ne l per second Tu ,bo
Sean· so you wont miss any ct tne act ion. Model
TS1 ·SA is a 3 5 channel version of this rad io w lthoul
the 800 MHz. b<ind and costs only 5239.9 5 .

Regency" RH256B-SA
List p rice 5799 ,95/C E p ric e 5329 .95/ S PEC IA L
'ff C"-nnel e 25 We" Tr.".eel_r _ Priority
The R6gency RH256B IS a s ixteen-channel VH F land
mobile t ransceiver designed to cove r any ' reQuency
bet ween 150 to 162 MHz. Since this rad iO is
synthe sized, no e~pensive crystals are needed to
store up to 16 ' req uenc ies wi thout ballery backup.
Alt radios come with CTCSS tone and scanning
capabilities. A monitor and n ighVday switch is also
standard, This t ransceiver even has a priority fu nc
t ion. The RH2 5 8 m ak es an id eal radio for any police
o r li re depart ment volunteel because 0 1it s low cost
and high perfo rmance. A 60 Watt VHF 1500 t 6 2
MHz, version ca lled the RH 606B·SA is available
tor 142 9 .9 5 . A UHF 15 watl 10 cha;'lnel verSion ot
this radio called the RU 150B-SA is also available
and covef$ 450-482 MHz. but the cost is $ 4 19.95.

NEW! Bearcat" 760XLT-SA3
List price $499.95/ C E price 52 79.95/ S PECIA L
, ......nct. '00 CII.,.".,. C,.,e"lIe •• • AC/DC
Freauencr"n"",29-54. I '8-1 74. 406·5 12. 806-958 MHz.
Exc_. '2.19875-"90125 11"0118' 9S" ·'94 0125 MHZ
The Bea rcat 760XLT has 100 programmable chan
nels o rg anized a s uve channe l banks 'or easy use.
and 12 bands 0'co ve rag e inc lud ing the 800 MHz.
band. The Besrcal 760XLT m ounts ne atl y under
the dash and connects d irect ly to l use block or
batte ry. The unit also ha s an AC adaptor. I l ip down
stand and telescopic antenna lor desk top use. 6
5/16" W ~ 1""" H ~ 7~ ·· D. M odel BC 580XLT-SA is
a s imilar vers ion without the 800 MHz. band 'or
onl y $219.95.
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"The FCC has
gone about as far

as it can go to make
the written exams
within the reach of

practically everyone. "

Just reading this magazine and enjoying
ham radio at whatever level you are now at is.
in my opinion , ind icative that you have
enough intelligence to pass your next level of
exam. If you want to upgrade hut are not
willing to pUI forth the effort, there is nothing
wrong with that . You can remain a shortwave
listener or stay at your present level of license
and enjoy ham radio within those limits.
However , if you are willing to work at it and
make up your mind to do it. you will in fact
upgrade. Ham radio is fun at any level of
license ... but ir 's a whole new ball ga me
when you have more privileges such as work
ing the DX stations in the lower port ion of the
bands rather than just listening to them.

The choice is you rs .

Preparfng For The Exam

The number one rule in preparing for the
code exam is a positive altitude . If you have
trouble lea rn ing the code or increasing you r
speed , il probably is because of a bad altitude.
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3508 thru 4004
1737 - 2005

Freq . range from:
10-1 56-50-2
30-200-80-10

Figurt 5.

Mnemon ic De vices

Let' s get a few th ings stra ight regard ing
memorization before we go any further . First
o f all , it is not cheating or dishonest to memo
rize the answers to some quest ion s. Again,
keep in mind that the questions and answers
are gi ven 10 us by the FCC. Sure there are
purists in oor ranks who frown on any thi ng
but total understandi ng of all aspects of the
exams. My answer is thai ham radio ope ra
to rs come fro m all walks of life, and ma ny of
us have no trai ning in radio or mathematics.
(I never could understand how someone who
wo rk with electronics all day for a living
could come home and enjoy ham radio as a
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tion . Review all of the questio ns several t imes
be fore you take the exam .

At thi s point , you will know which ques
tions give you trouble. If you understand the
quest ion but can't remember the answe r or
you simply don' t understand a question or
bloc k of questio ns, you have two techniques
that will pull you th rough : o utlining and
memorizing . Ifthese techniques work for law
and medica l school exams where you don ' t
have the exact questions and answers avail
able before the tests , they certa inly will work
on today's ham radio exams.

Out line every question and answer that you
don' t know absolutely cold by summarizi ng it
in a separate notebook . Your underlin ings
will hel p; abbreviate as much as possible.
Ou tlining is another step of imbeddi ng the
materia l in your head (reading -underlin ing
outli ning).

Consider the e xample in Figure I , whic h
involves five quest ions and answers led to the
simple outline shown. An outline does not
have to be fancy or perfect . You r goal is to set
forth the essence of a series of questions and
correct answers in a brief format that you can
understand .

Figuu 6.

'.1.' 11 - - _ .,... ... .. ...,,' .........=- .......'8 ..
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0.01 Microfarad: seconds
Decrease to 7.36 volts 0.02

2.71 0.04
1. 0.06
0.37 0.08

.13 0.10
Multiply b:J 1" 00 inc rements
almost 3

" Don ' t let anyone
hang a guilt trip on

you for memorizing a
few questions that
you simply don 't
understand, Your

goal is to pass
the test."

Get on the air and operate CW once in a
while for a change of pace. You m ight even
have sweaty palms bu t thai is normal. But
re me mber. .. it's fun .

T he Wrillen Exam

There is a wide selection o f study materials
on the ma rket. If you are fortunate enough to
live in an area where study classes arc offered
by a local rad io club, by all means enroll.
Read and study as mu ch as you can. because
the more you understand the subject matter,
the more you will enjoy ham radio.

The final phase of preparation is to obtai n
the most recent copy of the License Manual.
Read through the quest ions and answers sev
eral t imes, c ircle the letter of eac h correct
an swer and the n underline key words, key
phrases or key numbers in each quest ion and
in the correct answer. Do th is for every ques-

D

{>-

c

,t>-
D-,

·.n '

It is very common 10 hear all sorts of negat ive
comments about code, a nd I made a lot of
cho ice ones. I refused to work CW for ap
proximately 25 years, but then decided to
upgrade and changed my att itude . 1viewed it
as a challenge, bought a used keyc r and real 
ized al l of a sudden 1was ha vin g fun worki ng
CW .

Change your attitude righ t now and decide
to master the challenge . You w ill cut ou t a lot
of d rud gery and will learn it in about ha lf the
time . Plus it's fun! 13 wpm is within the reach
of practically everyone and this is all it takes
for an Ad vanced ticket.

Tbc second ru le in o rder of importance is
pract ice, practice, practice by listening, lis
tening , listening. You want to pa ss the test ,
and it is a listening test . Listen to W lAW , on
the air QSO' s and practice tapes . Keep pu sh
ing your speed up by listening 10 speeds faster
than you can copy 100'1 . Listen to speeds
you can copy leite r perfect to give you confi
dence . Practice at least a cou ple of times a
day . On occas ion practice with some d istrac
tions in the background , because most test
s ites are less than ideal.

You also can get in a lot of pract ice without
be ing at your operat ing desk . Whenever you
have a few spare minutes-drivin g to work .
wait ing in line , on hold for a phone call, or
anywhere else- loo k at an object o r some
pr inting and sound the characte rs out to your
self in code. Hear the words sen! at various
speeds. Th is is excellent practice and has
been proven to be al most as effective as the
real th ing . Plus, it's fun .

Also make sure you get a copy o f a Gordon
West practice QSO tape for the level of exam
you plan to lak e . The se tapes fol low the same
format as the e xam and are very helpful .

Avo id translat ing the leiters you hear into
visual ized dits and dahs and then tran slating it
10 the actual letter. When you hear a di-dah
you should immediate ly know it is an A . Do
not add an inte rmed iate step of visualizi ng thc
di-dah on paper. Translate once and once
only or you won' t make it to 13 wpm.

Learn to put a dash whenever you miss a
letter. Do not dwell on leite rs you do not
immed iate ly know. Make a mark on your
paper fo r every charac ter you hear. By mak
ing a da sh on the paper for characte rs you
miss , you"H know exactly how many cha rac
te rs you have 10 fill in. Wo rry ing over a
missed character only guarantees you ' ll m iss
the next several.

Master the numbers and master them well .
There will be at least two to three questions
involving numbers on the e xam. It 's not good
to be guessing numbe rs because you "re e ither
rig ht or wrong .

I



hobby.) Do n' t let anyone hang a gu ilt trip on
you for me morizing a few questions that you
simply don't understand . Your goal is to pass
the rest.

Memory devices have been with us since
grade school: e.g.. Italy is shaped like a boot ,
and the lines on a treble clef o f music are
EGBDF, because we all know that " Every
Good Boy Docs Fine. ' To call Gambler' s
Anonymous dial 1-800· LAST BET.

T he more ridiculous the association the
easier it is 10 remember. For example, lake a
look at the four questions and answers in
Figure 2 and the underli ning. I have always
been fasc inated by trucks , and as I read th is
series of questions the word semi popped into
my head (se miconductor). I then envisioned a
shiny new white semi- tractor with 4000 in
chrome numbers on the side o f the hood
pulling a half s ize trailer to get low gas con
sumption with CMOS in bold read letters
emblazoned ac ross the sides o f the trailer .
Ridicu lous? You bet. Stick in my mind? Ev
ery bit of it.

An example of a less exotic assoc iation is
Figure 3. The key word is "operational."
and the left side o f the correct symbol is
shaped like an O.

Sometimes you have 10 use pure rote mem
o ry , because you can' t come up w ith a ridicu
lous assoc iation . Fig ure 4 is a se ries of live
questions that all sian OUI with a 0.01 micro
farad ca pacitor. Fo r test pu rposes you can
omit two megohm and 20 volts, because they
are the same in all question s. The two vari
ables are the number of seconds it ta kes to die

down to certain voltage. I outlined the five
questions and came up with two rules: "M ul
t iply by almost three" and "2. 100 incre
mcnt." Memorizing one questio n and its an
swer will allow you to answer the other four
by applying the ru les.

Another example is shown at Figure 5.
Look at my outline and the circled numbers,

You will note in Figure 6 that " downlink"
is a ca tc hy wo rd in th e q ue st ion a nd
" doppler" is the correct answer-both stan
ing with " d."

Memory techniques work for any type of
question whether it involves definitions.
numbers or schematics. The secret is in using
your imagination and pulling out a co mmon
thread , a ridiculous association, or a rule o f
thumb. Plus it' s fun .

Taking T he Exam

Thorough preparation is the basis for a
fceling of confidence and positive alt itude on
exam day . Walk into thc exam roomas a winner
with your head up-you are }Will/? to !'CHS!

The night before the exam listen to the QSO
format tape , study you r outline and your
memory aids. It's basic. but get a good
night ' s sleep. Study some more the day of the
test if you have time.

A few pointers on taking the code test:
Concentrate on what yo u arc copying and

don' t try to read what you have written .
Leave a dar..h for each missed letter.
Copy the consonants the best you can. If

you find yourse lf falling behind, sk ip the
vo wels and copy the conso nants . It' s easy to

fill in the vowels when answering the ques
tions.

Copy the main words the best you ca n.
Omit the simple, mea ningless wo rds if you ' re
falling beh ind .

If you anticipate a set of numbers coming
because you're in the process of copying
" Kenwood" or RST and you're fall ing be
hind . don't copy the full word. Copy the first
pan , then listen carefully In get the numbers .

If you don' t know an answer to a quest ion
but you have some notes... lake a guess. If
you have some of the consonants aoo use your
imagination the odds are with you.

The code tests are straightforward rather
than be ing tricky .

Keep in mind while laking rhc written exam:
Put your hand ove r the answers while read 

ing each question and then answer it in your
head before you look at the possible answers.

If you don't know an answer, pass on to the
next question and come back to it later.

When you go back to a skipped qu est ion ,
engage in a process of eliminating wrong an 
swers. All on a hunch; gues... ifyoo have no idea.

If the questio n calls for a calculation and
yours is a few numbers off but is the closer to
one of the choices, go with the closest choice.

Don't second-guess yourse lf o nce you've
marked an an swer unless you' re sure you
made a mistake .

Use some common sense and remember
that you can miss 25% and still pass.

The choice of whether to upgrade is yours.
Make the right one and get on with it.

Good luc k!DI

TE
SYSTEMS

RF POWER AMPLIFIERS

• Lowest NF GaAs FET Preamp

• Finest Quality Mi litary Construct ion

• Off-The-Shelf Dealer Delivery

SPECIFICATIONS

.,

j ••• •

----- -
For the past five ye a rs, Amateurs worldwide
have sought quality amplifier products from TE
Syste ms. Renowned for the incorporat ion o f
high q uality, low-noise GaAs FET preamplif iers
in AF power a mplifie rs, TE Syste ms offers our
fine line of products through s e lect nationa l
d istributors .

All amplif iers a re lin e a r (a ll-m od e l, automatic
T/A switch ing with adjustable delay and us able
with drive le vels a s low as 'f.r Watt. We incor
porate thermal s hutdown protection and have
remote control ca pa bility . All units a re de
signed to ICAS rating s and me et FCC part 97
regulat ions. Approx. s ize is 2.8 x 5.8 x 10.5"
and weight is Sibs .

Cons ult your local dea ler or send d irectly for
furthe r product information.

TE
SYSTEMS

TE SYSTEMS
s.o 80~ 25845

Loa Angel", CA 90025

(213) 418-0591

FNQ. _ Po_ r _ _ ~mp_ OC Pow.r AF

Model MHz Input Out put NF·dB GlIirH:IB +Vdc /it Conn .

ceoec ..... , >7. e ts 136 ea VH'

..,." so-se ,. >7. •• rs 13,6 as VH'

~. 1409G 144·148 ,
"" • " 13.6 as VH'

14 100 144· 148 ,. ". •• ts 13.6 as UH'

1412G 144· 148 ao "" e rs 13.6 20 VH'

22100 220-22S ,. ". ., " 136 at VH'

2212G 221;225 eo rae ,
" 13,6 re VHF

M' OG 421;45ll ,. ' 00 t.t " 13 6 " ,
441 20 421;450 ao ' 00 r .r " 13,6 " ,

Modela also availebkt wilhou1 GV<$ FET preamp (delete 0 suff,~ 011 model .). AI unfls cove.
lull amaleur band - iU>eCify 10 MHz bandwidth for 42C>450 MHz a.mpIrt>er.

Amphher ea.pabihh8$' 100-200 M Hz. 225-400 M Hz. 1·2 GHz, M,htary (28Vl, CQrTlmerCial.
etc. eiec available - cons,,~ 'actOry.
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73 Review

W5YI Novice Course

Number 15 on your Feed~k e.rd

Gordon West's Radio School
2414 College Drive

Costa Mesa, CA 92626
Price: $19.95

w nrten by: Gordon West WB6NQA
and Fred Maia W5YI

Gordon and Fred , you've made the well
nigh impossible seem easy-well, if nol easy.
at least attainable. I'm confident, if anyone is
ever really confident, thaiI'm prepared 10 go
for my Novice license.

Wayne had been reminding me for a couple
of years now tha i I don', have a callsign after
my name. In critiques altha magazines I could
usually count on him to point out that a callsign
was missing after my name on the slaff boll .

Bul the last straw happened a couple 01
months ago when he said in his cheerfu l way,
"r ou blankety-blank-blank turkey, when are
you planning on getting your license?" Well ,
the liming of that gentle reminder couldn't
have been better, I just happened 10 have a
copy of the Gordon West Aadio School's New
Novice Voice Class handy on my desk. I
waved the tape and license preparation books
at Wayne, and gave my solemn oath : I'll get
my license by April Fool's Day.

At this writing, I 'm scheduled for my exam in
a couple weeks. And as Gordon says, in his
inimitable California accent, it was eeeeeasyl
thanks to the techniq ue, style, encourage-

ment. and reinforcement of this class.
After a rou sing musical introduction on the

lirst tape, with greetings from Gordon and
Fred, and assurances that Morse code was
going to be eeeeeasyl I got down to work.

I wa lked my way through the leiters, the dits
and dahs of e. then t and a (Gordon says di
dah kind 01 sounds like an a lOOks). Then the
dits and dahs began forming words-ale. tea ,
at. Just when I was expecting to master code
in one sitting , Gordon warns Ihat I shouldn't
study for more than 20 minutes at a time,

The class moved on to new leiters, n , I, t , m,
s, 0, s , My abbreviated alphabet then consist
ed 01 10 letters . I already knew v, thanks to
Beethoven, The rest would be eeeeeasy. The

.ta pe spurred me onward to a blazing 7 wpm,
with Gordon's encouraging, "Hey, not bad,
not bad at alt!"

The rest of the alphabet began etching itsel f
in my brain. A, u, k were easy, the tatter two
be ing variations of r, I mastered cq by listen
ing to the rhythm. Punctuation , numbers,
prcsrans. were a cinch with the course's use
of vary ing speed, random d ri lls, and the

Model H1S-1

conti nual reinforcement and coaxing, At the
end of the second lesson Gordon says to
stand up and take a bow. Somewhere in the
distance, I think I heard the strains of Pomp
and Circumstance,

On lessons 3 and 4, I stumbled on a few
letters: y, I, f , p. But with continual repet ition
they, too, locked in .

During the 3 or 4 hour breaks, when Gordon
suggests going out and mowing the lawn, or
washing the car, dog, or cat, I had better
things to do . I was immersed in the study
g uide 's 302 ex act word-far-wo rd Novic e
test questions-complete with answers and
explanations.

This is an excellent license preparation
guide-Gordon and Fred are to be con
gratula ted on the content , market ing , and
packaging of their course. Morse code, after
all, Is fun, and it is easy . The colloquial , infor
mal approach on the tapes works. It worked
for me to break my mental barrier to code.

" Okay, you can break the seal on the VEe
envelope." Hmmmm, what will my callsign
be , KA1STU '?fJI

[):!J @)'\7@) OELECTRONICS INC.
5417 Jet View Circ le. Tampa . Florida 33634
Ptoee: (813) 885·6091 Telex :289·237 (NAVLURj Fax: (813) 885-3789

CIRCll 3 ."~ RlADlR SIRVlCl CARt>

NAVAL ELECTRONICS, INC.
5417 Jetvlew Clrtle· Tampa. Fl33614

Ptlone: 813-885_' Telex: 2S9-237INAVl URI

CIRCLE 151~ READER SIRI/ICE C.UlD
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Holm/-heidI Relu lill SALE
IC·2A z.mcters '189 00 259~

IC-2Ar with TTP 319,00 279'1
IC-3AT 220 MHz. T1P 349.00 299'1
IC·4AT 440 MHz. TTP 349.00 299"
IC·02ATlHirh Powel 4~.00 3-49"
IC·03AI tOI 220 MHz 449.00 389"
IC·04AI 10' 440 MHz 449 00 389"
IC·u2AI lor2mw/TTP 32900 289"
IC·u4AI 440MHz.TIP 369.00 329"

IC-lI 2A 101 2m w/ o TTP
A $299 - Closeout $259'5

Accessories lor micros - C ALL
·~ irn.l fl band hdrldhelds Regula l SALE
IC·12AI IW12GHzFMKT/batt/cgrlTIP 473.00 419'\
A·2 5WPEPsvnth. aucratt Hl 525,00 479"
A-20 Synth. aecren HT\fi /VOR.. ... . ... 625,00 569'1
Acu"""ie' for .l ll en:..p r micro; lIel Ulal
BP-7 425mah/132V Nlcad Pak use 8C-35 7900
BP·8 Boomah/8 4V N+ead Pak . use BC·35 ... 7900
8C-35 Drop m desk charger for all eanees 79.00
8C·1 6U Wall chalger lor BP1IBP8 2125
LC·lI Vmyl case lor Olxusmg BP·3 20,SO
LC·14 Vinyl case lor Dlxusing BP·7I8 2050
LC·02AI leather case tor Ol ~ modelS \fi / BP·7/ B 5450
A,n', wrre., I ,,. IC .Il1d IC-O ",rip, Regulilr
Bp·2 425ma hl1 'lV Nicad Pak . use BC35 4900
BP·3 Extra Sid 250 mah/8 4VNcad Pak 39.50
Bp·4 Alkalme ballery case 16.00
Bp·5 425mahll 0 8V Nrcad Pa~ . use Be35 6500
CA-S SIB-wave telescecmg 2m antennil 19 95
FA·2 Eetra 2m fleXible an tenna 1200
CP· I C1g. hgtrter plug/cord to' BP3 04' Oil.... 1365
CP- IO Ballery separahon cabe ./cllp 2250
DC-I DC operabon pak for standard models 2450
IIB·160 MObile mIg bkt lor all His............ 2599
lC·2AT leather use 10' standard models 54,50
RB·I Vin VI waterproof radiO bag , 35,95
HH ·SS Handheld sho ulder st'ap.... .. ... .. ..... 16,95
HM-9 Speaker microphone 4700
HS·IO Boom rracrocbone/neadset.. .•.•.•.•.•. 2450

HS-IOSA VO l umt for HS·IO & oelu ~e only 2450
HS·IOSB PTT umt for HS-I O 2450

IIl ·1 2m 2Jw ,n/iOw out ampllher SAlE 99.95
SS·]2SMP Commspec 32-tooe enceder .....•. 2195
Rec..rllen Rel u!il SALE
R·7lA 100kHz to 30MHz receiver. ..... S999.00 869"

IIC·II Inhared remote controller.... 10.99
fl ·32A 500 Hz CW trite' 69.00
FL·63A 250 HZCWtrite, (lst IFI.... 5900
FL-44A SSB filler (2nd If) 178.00 159'1
EX·257 FMum!...... .. ..... .. . .. .. .. .. 49.00
EX-31O Voice syntheseer 59.00
CR·64 High stability cscuner dal 1900
SP·] External speaker 65.00
CK·70 (EX·299) 12V DC opllOn...... 1299
MB·12 MotNle moun!................. '1599

R·7ooo 25MHlio 2GHz scan rcvr ..... 119900 1049
RC-12 Inlra'eIl remote controller.... 7099
EX-310 Voice syntheslzel 5900
rv·R7ooo ATV unrt.. 139.00 1291\
AH ·7000 Rad la tmg antenna 99,00 ( II)

HOURS. Mon.thruFri.9-5:30;Sat. 9-3
Milwaukee WAYS nne: 1-800·558-04 11 answered
evenmes unta 8:00 pm Monday lhru Thursday.
WATS lioes are lor Quotes & Ordering only.
use Regu lar line lorothe r 1010 & service dept

All Prices inIh is Iisl are subject 10challle Without not ice

IICOMI
IC-475H 75W01010 FMlSSB/CW 1599,00 1429
IC-575A 25W 61l0mxcvr w/ ps 139900 1249

IC-47l H 15W430-450 ..... Closeoutl399 00 989' \
PS-35 In temal power supply 21 9,00 199'1
AG·35 Mast mounted preamp 99,95
AG·35 (Purchased with IC·471H ) 99,95 9' \

SM-6 Deskmicrophone 4795
EX-310 VOice synthesizer 59 00
IS-32 cemmsrec encodezeeceder.... 5995

UI-IS I nccdet/ deccder Interface... 34.00
UT-1 5S UJ· 15S w/l S·32 Instalted .. ... 96.00
VHFIUHF/l.1 GHz Mobi/('S Regulal SAlE
IC·290H 25W2m SSB/FM Closeout 639.00 549"
IC·27A 25w2m FMmp mit cteseout 429,00 349'1
IC-21H 45w2m FM/TTP mic Closeout 459.00 399'~

IC-37A 25w220 FMmp me Closeout 499.00399' \
IC·47A 25w 440 FMmp mic Closeout 549.00 46 9 '~

PS-4 5 Compact8Apower supply 145,00 134'\
Ul-16/EX·]88 Voice smtbeseee 34,99
SP-IO Shm-une extemarspeaker 35.99

IC·28A 25W2m f M. regular mit.... .. 42900 349'1
IC-28A 25W 2m FM. TTP enc 469 00 409"
IC-28H 45W2m FM. TTP mit......... 499,00 439"
IC-38A 25W 220 f M. regular mie.... . 459,00 369"
IC-38A 25W 220 f M. TIP mit 489 00 429' 1
IC·48A 25W440·450 fM. le~ular mic 459,00 369'1
IC·4SA 25W 440·450 fM. TTP mic. .. . 509,00 449'1

HM ·14 h tra TTP microphone ... .. . 5900
Ul-28 Oiglta l code squelch .. .. . . . . . 39.50
UI-29 lone sque lch decoder 46 00
HM-16 Speake r/microphone 34,00

IC·228A 25W2m fM /HP scan mIC 50900 449'1
IC·228H 45W 2m FMIT1P scan mIC 539.00 419"

UI~ Poc jet beep functIOn........ 45,00
IC·900A Iranscever controller 639.00 569'1

UJ-19A 10m lOWband unit 299.00 269'1
UX-29A 2m 25Wband unil......... 299 00 269'~

UJ-29H 2m 45W band unit 349.00 319'\
UJ-39A 220MHz 25W band unit.... 34900 319'1
UJ-49A 440MHi 25Wband unrl. 349.00 319'\
UJ-59A 6m lOWunit 349.00 319'1
UX-129A L2GHz IOWband unit 549 00 499'\

IC-3200A 25W2m/440 FM \fi IT1P 69500 519"
UT·2] Voice synthesizer.......... .. 3499

AH·32 2m/440 Dual Band antenna 3900
AHB-32 Trunk·hp mount 35,00
larsen PO-K Root mount........... 20,00
lmen PO-lUI lrunk-hp mount.... 2200
Larsen PQ-MM Magnetic mount... . 22,00

IC-1200A lOW12GHz FM Mobile.. .. . 699,00 629'1
IC·1 21lA lOW 1.2GHz SSB/CW base 126900 11 29

AG·1200 Mast moun ted preamphf ier 10500
PS-25 Inte rnal power supply 125,00 1WI
EX-310 VOice syn thesizer........ ... 59,00
TV-I2oo ATV mtertace uni l 139,00 129' 1
Ul-15S Cless enceder/deccder ..• 96.00

RP·1210 L2GHz IOW 99 ch fM lcvrI 529 00 1349
IIP·2210 220MHz 25W repeater 1649.00 1469
IIP-3010 440MHz \OWFM repeater. __ 129900 1149

Hf Eq uipme nt Regular SALE
IC·l61 HF xcvr / SWrCVI/pslAI 2699,00 2369

HM-36 Sunning hand mlClophone 47.00
SP·20 Est spea kel w/audlo Mer .. 149.00 139 ~

H· IOI 250 Hz lst IF CW filter 7150
H·S3A 250 Hz 2nd If CW nner 115,00 109~

H-I02 6 ~Hz AMInter .......•.•.•. 5900
EX·310 VOice synthesizer........... 5900

IC-151A g·band XCVI/ .I·)O MHz revr 1699,00 1449
PS-35 Internal power supply 219,00 199' \
H ·32A 500 Hz CWhlter (1stlll.... 69,00
H ·63A 250 Hz CWnlter (lstlF).... 59,00
H ·S2A 500 Hz CWulter (2nd IF) 115,00 109'\
H ·S3A 250 Hz CWblter (2nd If) 11500 109'\
H ·33 AMtiller 4900
H ·70 2.8 kHz Wide $SB Mer 5900
RC-IO External trequency controller 49.00

IC-735 HF transceiver/SW rcvr/rmc 1099,00 959'\
PS-55 Enemat power supply 21900 199' \
AI-I SO Automatic antenna tuner 445.00 389' \
H ·32A 500 Hz CW filter ....•••.•.. 69,00
EX-243 EledrOfliC keyer umt....... 64,50
uno Tone encoder 1850

Orher ~((('\sories Regulal SALE
IC-2 KL 160·15m solid sta te amp w/ ps 1999,00 1699
PS-1 5 20A external power supply..... 175.00 159!\
PS-30 Systems pi s w/cord, g.pm plug 349.00 31 9!1
MB Mobile mount. 735/75IA/761A... 25 99
SP·3 External speaker 65,00
SP·l Small external speaker •••.•.•.•. 51.99
CR-64 High stab. ref. dal tOI 75IA.... 7900
PP·I Spea ker/patch 179.00 1649\
SM-6 De$k microphone 4195
SM-8 Desk mit . two caoes. Scan..... 89,00
SM-10 Compressor/graph EO. 8 pin mit 149,00 139' \
AI-IOO IlJOW8·bandauto,antenna tunel 44 5.00 389' \
AT·500 500W9-band auto, antenna tuner 589.00 519' \
AH-2 8·band tuner w/mount & whip 659.00 589' \
AH-2A Antenna tuner system, on ly 519.00 449"
GC-5 World clod. 91.95 891\
VHf/UHf b.Jse muIri-modev Rel ular SALE
IC-215A 25W 2m fMlSSB/ CW w/ps 1299.00 1149
IC-275H lOOW 2m fM /SSB/ CW 139900 1229
IC-]75A '15W 220 FM/SSB/CW 1399.00 1229
IC-475A 25W 440 FM/ SSB/CW w/ps1399 00 1249



73 Review by l .urry ,t l1IOlJUk n 'U9RRl'

Number 16on your FH'dback card

AR·460D
3 1/ 2 Digit LCR Meter
Simply simplified troubleshooting.

Amencan Reliance Inc.
9241 E. Valley Blvd.

Rosemead, CA 9 1770
Price Class: $200

9
,,

•

what tricky to adjust . but should probably not
have to be adjusted too often .

Obviously, the worth of an instrument has to
be measu red by how much time it saves the
technician. In this case the user needs to ask
just what parameters he needs to measure.
The resistance, capacitance. and inductance

.... •
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Number 17 on you. Feedback card

Bi-Phase
tions System

rAlr'Oemodulation
-- / ----by William Hotine K6HH

~- -~--~./

,
. "':-':1I .r.:-_. ,

0 ,

To summarize. the sine wave input s igna l is
lirst squared in U" and then its rising edge is
made even mo re vert ica l by the triggers in
U), 10 e nable accurate phase comparison in
V J with its vco square wa ve . Th is y eo
square wave is then made more verncat in the
tr igger of U) a nd compa red to the signa l
square wave in the dig ital phase comparator
of V. , thus enabling detection of one-degree
phase deviat ions. The phase loc k loop of U1

locks to the average frequ ency of the co nt inu
o us st rea m of lagg ing phase deviations at the
midd le of each clock frequency cycle, with
the occasionellcad tng phase deviation at the
beginning ofeach dock cycle causi ng a va ria-

tio n o f the v e o fre
quency of Ihe PLL of
UJ' Polarized pul ses
from # 10 of V. arc then
processed in fn llowing
c trcuus as desc ribed 10
gi ve outputs of cloc k
and data .

Th e freq ue ncy of
2 1.4 ~tHz ar the trans
miller was used be
cause of availability of
the sing le-sideba nd fil 
le r c rystals on the sur
p lu s mar ke t . Pow e r
OUIPUI was o nly len
mill iwans, a nd rnc a n
tenn a only two fee t
long , 10 pre ve nt inter
fe ring with other trans
missions on the ama
teur 15 mete r band . I
d isp la yed the s ingl e
sid eband programmed
101010 transrmtted at

through invers ion . T he pu lse from pin 10 of
U. is the " clock" pulse and drives terminal I
of tho: AND ga le of V•. The " A NDt."t.I " out
put at #3 is a docked " one " pulse, which
d rives pin 12 of U., a mcnosrabte M .V. Thc
out put pu lse width from term inal # Hlis made
slig htl} less than a d ock period , so it returns
to zero from each "one" for RZ data o utput.
The pulse wid th co uld al so he made slig htly
longer than a clock period for NRZ data OUI
pUI.

The system waveforms in Figure I (sec last
month) illustrate how the novel codi ng is used
10 encode a prog ram of 101010.

S~stl'm Recap

Jilo." ~~,
. j .....,

"'

•

..~
"..."" '..."

;~..

•

9C=.=,--,::----r
, °

I I .
- -< h,

narmw pos itive pulse for a laggmg phase
de viation . De viat ions as small as o ne degree
of phase prod uce d ear five -volt pulses.

Small 10 pF capacitors cou ple these pulses
to two high-impedance-input operational a m
plifiers o f V, . One a mpli fie r is connected as
an in verting amplifie r, and the other as a
noninvcrting arnpl ific r . Negative pubes from
V~ , which represent leading phase dcvia
lions , arc inverted in a n amplifier o f V,. the
o utput o f wh ich at pin 9 is applied to a d iode
dipper , which removes the negative compo
ncnt and passes a 3V posit ive pulse to termi
nal 3 of V•.

Positive pulses from V., rcpresennng lag 
gi ng phase deviations, a re amplified in a non
inve rt ing amplifier of U l . Its output at #5 is
appl ied 10 a diode clipper , which removes the
negative compo nent a nd passes a 3Y posit ive
pulse to #5 o f V•. V. is a he, inverter . and
resistors bias the inverters to amplifiers at #3
a nd #5 .

The inverted output ar pin 2 is inve rted
aga in at p in 1510 give a 12Y positive " o ne"
pu lse , which is connected to " A ND" ga te
input pin 2 of V~ . Also, the inverted oUlPUI at
p in 4 is inverted agai n at #12, resulting in a
12V positive pulse to drive input # 14of U 7 , a
PLL cente red o n 19.6 kHz.

The pulse from #4 is rhc d ock o utpu t and is
co nnected 10 It'l of U. to delay il 180 degrees

Fixun,' 0_ [)i,,!(m m of lhl' d.'llwdll/mor IIIlil. dtsix//I'd for 115<' III 455 t H: .

0 _0_0

o

- -

.- - -" •L: [k-.- T' , I I I LT--. 0 • • . , • •.. •... '"' . ''''",'''

'-j

I

Demodulatnr Detail«.
Figure 6 is the d iag ram of the demodulator

unu . dcvipncd for U~ 011 -155 kHz. The -155
kHz sine ....uvc input al about O.2V p.p is
capacit y coupled 10 pi" 7 of U I_ .... hich i.. a he x
C MOS inve rter. Fou r uf the inverte rs have
feedback resistors from input III output and
arc capac-ity coupled. These fou r inve rters
a mplify the s mall IF vine wave sig na l to a J 2V
squa re wave 011II10. whic h is inve rted again ut

# 12 and drives a Schmill iriggcr at pin 12 of
U J to fu rther SlIl1 i1 TC the wave . This sq uare
wave is inverted at II 10 and is connect..-d to the
phase l'ompa ralOr mput -, at pins 1-1 of U ~ and
14 ofU•. U l is a phase loc k loop cente red at
455 kHz, with low-pass tiller damping de
s igned " to minimize the yeO frequency
fl uctuutinn , when disturbed by input phase
dev iat ions at # 14.

The y eO output ;.I I pin 4 o f V 1 is fu rther
squa red by a Schnnumggcr at pin.1 of V j •

and then inverted at #4 . Thc squared yeO
signa l at #4 of V J is applied 10 phase com
parator input p in 3 of V~. V~ is a lready rc
cc iving the squared input signal at p in 14 . The
phase comparator output at 1113 is filtered at
te rmina l Y, drtving un internal source follow
e r with output at # 10.

T he pul-e output s igna l at p in 10 due to
s igna ling phase devia tions is a narrow ncga 
rive pulse for a leading phase dcvianon. and a
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func t.ion

COMPAT I BLES

Aries-l

FOR IBM PC/X T/AT PS!

PO Box 1067 - Vestal NY 13851 - (607- 748 -9028 )

-

'Aries-I •••
I n ....t.. Dat• • T l_. F'.._ncy a nd~ Autaooat.lca l lll' Int.o L09 ~

_PO..t.. Ka n t ..on lC. KNt . ana I'lEA pI(-Z3Z 'H I l1<lodP Con...... II..... •
......k .. .. t .." a l10USE ( . 1.... F'unot. ton K~) Fa.. Fast. ~nd . il.V oon...... l
SEARCHES / PRIHTS Lo 9b<>ok d a t..- b • • • by C", II. P ......... . Coun.....,...
F'r.qu.nc ll' . O"'t~ . 'I~. ~to .

.llow•• Inult.~ous u • • o r EI.ct..on ic L09bOOk ( d a ..", . ntry / • • a r c h )
whil~ u .lnv / ....dln9 d . t. rron Tran s ol. u ... ", no Al l Mo de un lt. ...
Auton.t.ic.lly •••r che. Lo~b c oM a .. . Oon •• c a l l I n ......d r or
duPli o ..t~ . IF dupl i o .... i .. round. Cor>PUt..r ~~p nd the l . ..t.
p r .ulou. Inrorn~ .. l on I .. rilled In wh. re ..pprOPr l ~ ..~ ( H.. _ . Citv .
S t .. t. ./Count.rv ..nd t;r ....... r k .. ) . OU>.r d<lt... inolud ir>g n l.Jl"lbe r or t.i_,..
..ork.d, d .t.. ... t.i_ on/ orr ......,. . rr._nell' u • • d • • • 911 . 1 . x c ha..-
and ..en.rk. r o ....ch occur.nc. i ••1 . 0 ~ I n the Lo g .
..... -......lo-.:l by a oonpany ..hlon h a .. be.n d. lh... ri l\9 p F• •• I_I
.0Ft......... For "icrocOl. ut.r.. . inc. 1 9 79 .
doe.,; ...-. ......at no... IR-... re'5 ... _ ill. w l.1 P.".ts ..-.:l In..... f .... ' ·

RTT'I. C\I

MTOR.
Pilck.t

-GET MORE OX WITH THIS lOWER
Finally a 200 tt. lower you can ahord .

and climb in any weather. Y1lur ne ighbors
will love it!

This original , personalized 8x10 black
and while caricature comes "tacIDry assem
bled~. in a heavy acrylic frame ready tI hang
in your shack. Allow 4-6 weeks lor delivery.

Just a clear close-up photo will allow
us 10 put your face on the lower. Also ln.
elude yOUf call silln, name. address and a
check for $35.00 made oul 10 :

DAVID ALAN GRAPHICS
P.O. BOX 35
BATAVIA, Il 60510

-NO BUILDING PERMIT REQUIREO
XYL version availab le
Pholo will be returned, shipp ing inc luded.

Copyrighl 1981 Dft id A~ Gflllhics

WA9TRB

CIRCLE 321 ON READ£R S£RVICIE C" M)
CtRCll 3 38 ON RUdlf:R SlRVJC( CARD

o Send NOW for your FREE
Heathkit Catalog.

Send to:
Heath Company, Dept. 011·672
Benton Harbor, Mich igan 49022

-------------..,

Featur ing superior quality electronic prod·
ucts in kit and assembled form. Innovative
home products, test instruments, sell 
study electronics courses. Challenging
and educational kits for first-time as well
as seasoned builders. Quality ready-to-
use electronic products for homeowners,
sports enthusiasts and professionals.
All from Heath Company, a leader in the

\ changing electronics market.
,

State _

1
1
1
1
1
1

--------1
---------1

" ......;,ji¥y ot l_~h !..:~-.-.-,-_--_----- IL ~

108 1ull-eolol
pages packed with

the latest in htgh
quality eiececoc

prod"'"

YOU CAN'T AFFORD NOT
TO BUY THIS VIDEO!

$1,000,000
IN EXTRA SALES

Wayne Green explains how yo ur business can

generate an extra $ 1,000,000 in sales. Yo u·l. gel

step-by-step instruct ions on the inlelhgent uee c t

public relalions as well as many l ips 'rom

Green 's 35 years 01e~peltose in the publishing.....
To order send $99 (check Of MCNlSA) 10 :

Wayne Green Enterprises, Inc. ,
WOE Center,

Peterborough, NH 03458

or coli 1·603·525·4201 x595
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t~ demodulator schematic, and Figurt 6 is lh~

transmitter sch~matic.

Fig"" ~ 7. Vtctor '~pr~SmIQlion of mechanics in
voI,'tC/ ill tht pu/st'fi bi-pJum'd digilal modulation
sysl"".

•

•

,
I

of a few lines above it would comprise a small
d igital communication unit, a modem radio
teletype system capable of written message
transmission on any band. using the new digi
tal transmission system, and would be co m
paratively inexpensive . Amate urs could easi
Iy make their own. like back in the old days
when everybody did it!RI

References

I . Hund , August Frequency A1oduJation ,
pp.32-40.
2 . Horine . William. US Patent #4.656.647 .
3. Best, Roland E. Phase Locked Loops.
McGraw-Hili , NY.
4. Berlin , Howard M . Design of Phase
Locked Ln()p Circuirs. Howard W. Sams
& Co.• Indianapolis IN.
Ed. Nor~: FiKllr~ 4 from last moroh and Figurt 6
from this mt:mth haw ~tn uu nspoied. Figur~ 4 is

21 04 MHz on a spectrum analyzer with the
swee p calibration 0 .7 kHz per division. The
signal bandwidth is less than I kHz . Random
data wou ld probably occupy a slightly greater
bandwidth; the frequency excurs ion of ran
dom data would be greater than the test pro
gram of 1010 10.

This system definitely o ffers some exciting
opportunities for experimentation: It uses
si mple c irc uits wi th inexpensive compc
rents. and the prospect for high baud rate data
with a narrow associated bandwidth should
stimulate interest on many fronts .

Idea For The Road

I have a new electron ic typewriter with an
LCD display of the typed before printing .
Why not make a new digital communication
method without compute rs (which are expen
sive)? A small keyboard with an LCD d isplay

- Courtesy G3 VMR
•

Phase Modulation Details
A vec tor representation of the mec han ics

involved in the pulsed hi-phase digital mod 
ulation sys tem shows the modulation action
clearly .

Leading An~le Pu lse

With reference to Figu re 7. the XV coor
di nate system is spinning counter-clock
wise with the constant angu lar velocity
2nF, where F is the center carrier frequen
cy. The line OA de note s the position of the
un modulat ed ca rrier current vector of
length ' _.

When a rectangular leading angle pulse
occurs. vector OA shifts to position DB
during the rise time of the pulse and adds a
small veloc ity to the angular veloc ity 2nF.
The carrier F returns to its original velocity
during the dwell time of the nat top of the
rectangular modulating pulse . During the
fall time of the pulse . vec tor DB returns to
position O A and subtracts a small velocity
from the angular veloci ty 2nF.

Phase mod ulat ion takes place during the
nanosecond times of rise and fall of the
modulating pulse on ly . One cycle of 10
MHz is 100 nanoseconds long. If we as
sume that modulation takes place in only 50
nanoseconds or less. then modulation prod
uct s are produced only during one-half cy 
cle or less of the carrier. At a mod ulating
freq uency of 20 kHz . one clock cycle is 50
~~ long . or 5O.<XX> nanoseconds. The time
of modu lation is then 50 di vided by 5O.<XX>.
which equals O.1 % of the average transmis
sion ttmc of a clock cycle.

La~~ i n~ Angle Pulse

When a rectangular Jagging angle pulse
occurs . vector OA shifts to position DC
during the pulse rise time. and subtracts a
small velocity from the angular velocity
2n F . The carrier frequency F returns to its
original velocity du ring the dwell time o f
the flat top of the rectangular modulating
pulse . During the fall t ime of the pulse ,
vector OC returns to position OA , and adds

a small veloci ty to the angular velocity 2nF.
The phase modulation takes place in a

similar manner to that described above .
For any pulse. the phase deviation from

frequency F will then be 269. where 68 is
the phase angle deviation of the vectors.
The sideband width will be 2f66 where fi s
the modulating frequency , and the sideband
will be spaced f from the ca rr ier. As there
are 2n rad ians in 360 degrees, it takes 2n
radians of phase angle deviation to change
the carrier frequency F by one he rtz. A
prog ram of alternate " ones" and " zeros"
( 10 101010), which has two pulses for a
" one" and a pulse for a " zero" has an
average frequency of 1.5 f. where F. is the
cloc k frequency . Then at the dock frequen
cy of 20 kHz, with a phase deviat ion of .02
radians . we can calculate (2 x 1.5 x 20 x
20.000 x.02)/6.28 = 191 Hz, the width of a
sideband.

This calculation gives less bandw idth
than was shown on a spectrum analyzer, the
accuracy of which is in question. because of
the unknown factors in its response to slg
rials of th is type. However, the analyzer
showed an 800 Hz bandw idth at a sweep
time of one second. Slower sweeps which
would give the narrow filte r of the analyzer
time to respond accurately were not avail
able. The crystal ca rr ier oscillator may also
contribute some random phase noise which
would ..... iden the sideband.

As the sine wave carrier is modulated
approximately only 0 .6% of the time, and
then only by a 1.2 degree phase deviation . it
can be rea lized that the signal is a 99.4%
pure sine wave, with a half cycle phase
disturbance the only wave di stortion . May
be this accounts fo r the revol utionary
narrow bandwidth of the system. Further
mathematical analysis will explain th is
bener than the writer can.

Information theory says that to transmit
information at the rate of n bits per second
requires a band width of two times n cycles
per second. To mark the sta rt and finish of
each bit requires that the signal be first
turned on , then turned off. A cycle is de-

fined as one full swing between on and off.
Within a single cycle, it is not possible to
know whether the bit is on or off. Within
two cycles , though . one can determine
whether both cycles are the same (bit on) or
whether one differs from the other {bit oro.
In the case of the present system. bit o ff is
9904% of the time. and bit o n is only 0 .6 %
of the time . This differs from sinuso idal
modulation, in which the cycle periods are
equal for both hits. and in which bits equa l
frequency.

Present info rmation theory has bee n
derived from these facts of sinusoidal cycl i
cal modulation and does not apply to the
new facts of the very fast transients used to
phase modulate the carrie r in the new
pulsed biphase modulation syste m. In the
new system. it seems that the least distur
bance of the phase of a carrier occupies the
narrowest bandwidth.

The noise problem is alleviated in the
present system by its method of amplifying
the received sine wave to the 12 volt log ic
level while preserving the crossover point
of the sine wave as the leading edge of the
log ic level square wave . Amplitude noise
equal to or greater than the carrier is ampli
fied above the logic level and is thus cut off.
It is well- know n that a phase lock loop can
track signals that are submerged in noise by
use of phase disc rimi nation .

The present system uses a digital phase
comparator which is much more sensitive
and accurate than the old phase compara
tors. and should be capable of tolerating a
high noise level with undiminished accu ra
cy, because noise cannot simulate a leading
phase angle of a co ntinuous sine wave and
thus cause a fal se one to be detected.

A parting rhyme is apropos. answering
all the theoreticians and mathematicians:

Th e bumble bee is oddly ....rought .
Aerodynamically it oughJ
To find it quite impossible to rise'
But bumble bees don 'I know the mil' ,
'Cause bumble bees don't go to school.
Theyfliest
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Numbef' 110n your FeedbKIt card

How Not To
Ru n A Novice Class

Where visions ofgrandeur were mercilessly QRMed.
by George Willard KObES

•

I stepped confidently into the classroom.
J knew I was going to revolutionize fh e.'

teaching ofham clssses, Rather than the
crew ofprospective Novices, my eye!> "ere
filled with visions o f fame. tommc. and
msnutecturers eagerly pressing free ssmptes
o f their latest gear on me, hoping to ba.~k in
the rctlcctcd glow ofmy pmwcs.~·.' .' .'

When and How It Started

I received my Novice ticket about a year
ago. I fell li ke the king of hams when my
Elmer told me he never knewof anyone going
from No vice 10 Advanced in 91 day s. Not
really remarka ble. but I d idn 't know thai .
either .

Soon after. I inherited a collect ion o f ama
teu r periodicals. the contents of which I ea
gerly read. including many a rt icles o n leach
ing Mo rse code.

Horrors! I discovered I had learned it a ll
wrong ! Elmer had handed OuI written sheets
with the code drawn our o n them' That was
guaranteed to PUI a permanent 10 wpm ceil
ing o n Ihe victims of this system .

"Look , George : ' said E lmer, "L've
taught classes fo r len years. a nd turned out
hundreds o f ne w hams. including YOU . Why
rock the boat?"

" But look here ! It says in QST and ot her
places that the only good way to lea rn code is
by sound! Learning visually puts ext ra loops
in the mental process!" I fe h cheated . .. I
could have upgraded in three weeks if you 'd
taught me right! "

He fixed me with a measu ring look. " L is
ten , hot shot , I don 't go for all that psychology
crap! In the Navy we learned the cha rac te rs,
and then it was just p ractice, practice , prac 
lice! But I'm wi lli ng 10 go a long fo r the r ide.
They may have learned other new things
since I sta rted besides how 10 opera te a r ig
without ncurratumg it. ,.

J b lushed, re membering whe n I'd demon
st rated my fir st stat io n 10 him . The transmit
te r, a n Old Viking valiant . gave out loud
hums and blinding blue l ight from the mer
cury-vapor rectifiers whenever I swnched
from standby to transmit. I sent with one hand
o n the key a nd the other o n the VFO . I
thought those old r igs we re supposed to drift
aboul 50 Hz per seco nd !

" Anyway, suppose you run the next class .
I ' ll go ahead a nd a rra nge for the classroom at
the Army Reserve building . You find some
one 10 he lp you do the class. and we'Il see
how you come out. "

Heady with my victory over stubbo rress. (
immediately d rew up and printed posters for
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a ll the schoo ls, electronic stores , and public
bulletin boards in town . ( sent notices 10 pa
pers a nd radio stations. a nd went o n a local
TV talk show. to te ll nne and all o f the won
de rs of ham radio!

When the big night came, I was ready! I
ca refu lly packed my books , sample mag
az ines, a prepared list of leiter lessons. 010
forms , home-brew , high-tech digital code
pract ice oscillator (a quad NAND gate in a
metal box weighing about 8 pounds and lak
ing up Y, c ubic foo t) , and-the piece de
resilitance-a nice new Vibroplex bug!
Elmer had always cong ratulated me on hav
ing a good fist, and I knew this would let me
se nd good, cl ea n, fast code.

I was a halfhour early , as was Charlie , who
agreed to help me in th is endeavor. He came
from the same No vice class , and was likewise
forward-thinking a nd progressi ve . We had
brain-stormed the eight before , planning cv
crything with a preci sion that would make
Joint Chiefs of Staff env ious.

The ~Iotlel ere"
Several students we re already in the build 

ing when we arrived . Doc couple. obviously
married, buttonholed us as we walked in the
door.

" Is it true that a ham license will let m)'
husband enlist in the Navy as a chief pet ty
officer?' as ked the petite blonde. I looked at
her husband . about 0 ' 2'" and 350 pounds ,
stand ing behind his wife with head hung
down and a wistful look in his eyes .

I turned he lplessly to Charlie who had a
baffled expression. similar to a Baptist minis
tcr when asked for the lime of the Sunday
Sc hool Orgy .

"Uh. I'm not sure about mar . Maybe you
ought (0 ask the recruiter:' I replied, Irying
to stay o n safe ground.

" We did , " the sma ll woman shOl back ,
"and he just got a look o n his face even
dumber than yours!'

"Uh. dear ," came a high , piping voice. I
looked in vai n for the pixie. " I'm sure ifyo ur
brothe r said it, it must be true . I'll find OUI
when I gC110 San Diego . " Yeah . II was me
big g uy .

I turned from the odd couple and almost
turned back . There in front of me stood a
QCSSA (Quarter Century on Social Security
Association) candidate wearing a cap with
fl ashing LEDs, a propeller, and a transparent
visor fealuringa windsh ield wiper . A "Boo
gic in Your Rockin ' C hair' button adorned
the lapel o f the broad-striped suit jacket worn
o ver a pair o f pink and blue plaid s lac ks.

" Hi, guess you must be the teacher! " this

apparition boomed. "I'd hoped for a prettier
one. but I guess you 'll do-c-can't be 100

choosey at my age!"
As I backed a way trying desperatel y 10

remember which door opened on the sma ll
arms storage , he slapped himself o n the knee
and doubled over wit h a big laugh. " Gets 'em
every time! I'm Farmer Fred from the morn
ing Pig Pen Follies on Creosote , Missouri ' s ,
rad io statio n! We ca ll il Downtown Radio
'ca use we cover about 3 blocks o f downtown!
I ai n' t learned nothin' new in nigh on thuny
years. and Ilhought it was about time 10try ."

My ncar-shattered nerves were ca lmed by
the appearance of a group of high-school stu
dents . a grandfather/grandson pair, a co lle
g iutc type. and se veral middle-aged people of
average se x. I was not prepared . however.
for the next st udent to enter the hall .

She had flamin g red hair , a stunning figu re.
and an obvious aversion to heavy clothing.

" Hi, I'm Darlene Bedspread! Is thi s the
radio class? 1'111 just so excited about becom
ing a ham! l j ust know one of those cute lillie
two meter rigs I've read about will look great
in my Ferrari!"

I became aware ofan acute pain in my face .
I realized my eyelashes had become s na rled
in my eyebrows , a nd the urge 10 blink was
becoming stronger.

" O h, I just love big , strong. handsome , fat
geniuses like yo u! l hope we can work togeth
e r closely. "

J then observed the poor th ing abo had a
phobia about undergarments . Gee, ham radio
would bej ust the avocationaltherapy for her!
I resolved to give he r spec ia l attention . She
obviously needed my personal help.

Just as I became aware o f anothe r pain
growing in my jaw. my vision was blocked by
rhc sight o f a bulging shin framin g 13 .37
sq uare inches of hairy flab above a bell buck
le thai read . " I ga ve my sweetie a 12-gauge
instead of a ring ."

" Are you the teac her? How yuh gonna
teach mah Dar lin ' Darle ne an' me ' bout this
here CB Slu ff if yuh cain't move yo re
mouth?"

" My trap slammed shut, c racking a tooth.
as my dream ofthe life as a rich gigolo evapo
rated. "Uh. guess ir' s about time to stan. JUSI
go in there and find a seat ."

The Class Gets Under way

Charlie emerged from behind the bathroom
door, where he had taken refuge right after
the fir sl couple, a nd said, . ' Looks like a typi
cal g roup. George ."

With a deep, shuddering breath , I pulled
myselftogether. He was right . A ham class is
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Well , there are just guys like thai .
" Honey , I'm borne' They all passed !"
" Han! That hu.~.~y passed the first nigh t.

and every chance she got since!"
"Oh, come on! That was just innocent Fli r

tanon' She couldn'I help herself. This hobby
will be a big help to her ,"

W ith a suspic ious look, my wife replied ,
"She could help hersel f. and I bet she has ,
plenty ! Besides , I think she al ready has a
hobby !"

"well . it's over with now . Do you haw
any stam ps?"

" S o, I don 'I. Wan! me 10 mail those for
you?"

I ha nded he r the precious manila envelope .

Time Giles H} ' , , ,

After a couple of months. the pho ne ra ng .
" Hello, George, thi s is Fred . Shouldn't we
be gelli ng our licenses by now? "

" Yeah, b UI they might have had a del ay . I
haven ' t heard fro m anyone else, so I'm sti ll
sure you passed . Let me know when they
come in. "

Three weeks later. I got a nonce that there
was a postage-due for me at the post office.

To my horror , I saw the clerk pu ll out a
la rge mani la envelope with a single fi rst-class
stamp in the co rne r. and the wo rds " Dead
Lett er Office " imprinted upon it. The exam s!
Oh, NO!

"Government agencies will not accept
postage due mail. and the re was no return
address on the outside. "

I tho ught of ca ll ing all those stude nts
and explai ning that the ir exams we re in
validated because they didn't get back 10
Gettysburg within 30 days. l tbought of Mr.
and Mrs. Navy. Farmer Fredd ie , and Belt
Buck le . I thought of my wife Ihinking of
Darlene ,

Three weeks later we moved out of our
apartment and into a suburban home . W ith
an unlisted telephone number , I wonder if the
FCC will give me an unlisted Iicense'!&J

I.ookin~ Good ...

After about eight weeks, the class she.....ed
code proficiency , and , looking at their ex
ams, I was certa in that a ll had passed . Those
were the days when the inst ructor sent the
exams to Genysburg for grading, so I garh
crcd them up, thanked the class for their
interest , got promises from all to call me as
soon as their licenses came, and shook hands
with Charlie as we wal ked our rhe door .

" 1guess we showed Elmer that we can run
a mode rn Novice class, huh? "

" Yeah, I suppose so. George. By the way,
I th ink I'm going to give up ham rad io and go
into full-lime youth athletic umpiring ."

than I remember from college days. Seems I
ove rlap the desktop a bu . Never mi nd ,
the re 's plenty of morn to lay my arm side
wa ys in fro m of me ...

Did you ever try 10 use a V jhroplcx when it
wa s silting sideways o n a slanted surface'?
Gravity on the weighted armature rendered
the bug useless.

"Uhhh. that ' s O K, class . We ' ll learn 10
speak the letter sounds! That 's a good thing,
anyway , s ince you can pract ice code at home
by soundi ng out the letters in books. s igns,
and so forth. '

They looked at me with the silent skepu
cism of a group of rabbi s attending a lecture
on the vi rtues of po rk fanning .

" All r ight. let 's sta rt with (he letter " A."
Repea t afte r me . Di ·DA H~ A ~ Di-DAH ! A !
Di · DAH ~ A~ "

Thi s actually worked OUI okay , ..... ith the
class soon gelling into the spirit of th ings
and di-dah-ditt ing messages back and forth.
"Belt-buck le " was little slow on the uptake,
which was all right. too , as Darle ne beeped
me some messages that should have been
bleepcd . Thai Slopped when Loverboy .
evident ly more advanced than 1thought. used
ICG (I nterrupted Continuous G row l) to
specify just what he inte nded 10 do wit h me if
I didn't keep my paddle fingers to myself.

For more information, call Roy Epps, K4UWO, at (404) 457·2916,
access the Atlanta Radio Club Computer Bulletin Board at (404) 393·
3083; or write to the Atlanta Radio Club, RD. Box 77171, Atlanta, Ga.
30357

• More than 30 forums, covering
DXing, contesting, antennas and
more! • Giant indoor flea market!
• License exams both days! • Antique
radio show! • Nearby lodging! • The
sights and sounds of Atlanta!

made upofa "diverse" mix of people. Could
I help it if th is group was really diverse'? We
were confide nt. however , that our plan would
work for onvbodv!. .

We wal ked into the room and onto thcdais.
"Hello, class! We lcome 10 the wonderful

world of amateur radio! This hobby is many
things to many people. and just to start things
off we'Il tell you a lillie bit abo ut us. I' m
George. your code instructor . and this is
Charlie . who will teach theo ry and regula
lions . Charlie . go ahead and tel l the class how
you enjoy amateu r radio . "

"wett. gee . George , I guess I didn't men
tion it whe n we were planning the class. bUI
what with movi ng into our new ho use. the
baby comi ng . and my chauffering the older
kids to soccer practice. I haven ', been on the
air yet . BUll sure want to say thai I think il ' s a
neat hobby. and I'm sure I' ll get a rig one of
these days and really enjoy it! "

" Uhhh . .. r ight, Charlie! Well . we ' ll just
stan off by going ove r the offici al FCC dcfl 
nition of amateur radio !" I fe lt like Monty
Hall d iscovering that the co ntestants in the
space alien costume s really we re space
aliens.

( loo ked around for the chalk. No chalk . I
looked furthe r. St ill no chalk. Aw are that the
class was watc hing me as if they expected me
ro grow long cars and sta rt braying . 1 was
relieved 10 spot the Quartermaster pa...sing by
the door.

" Hey , Bill! Do you have any chalk?"
" Yeah, but its locked up in my office . You

gona have Form 16·526h Rcv .B. You got
Form l6-526b Rev.S?"

"No. but I' ll happily fill out , in tripl icate ,
if that 's what it rakes!"

"No, quintuplicate. but if you don't have a
Request fo r Forms. number A93,787, 1can't
g ive you one , any way ."

" Can I get a Request for Form s, whatever
you call it? "

"1100. it takes a Request for Fo rms. number
A93 .787 to request a Request for Fo rm s.
numherA93 .787 ."

" Wel l. " ( sa id weak ly to the class as Bill
wa ndered off, "at leas t we know how to stop
Russians , Stea l all thei r Request for Forms
forms. and in s ix months. they won ' t be able
to move a lawnmower, much less a tank . "
Thi s drew weak chuckles from the aspiring
Navy Radio Chief, who was quickly si lenced
by his wife,

Sta rti ng off slow, C harlie and I gave them
the requisite informat ion, wh ich they dutiful
Iy copied down .

" O kay, g ang, now il ' s lime for the
code . lei me set up the old practice set, and
you will start learni ng a new way to ta lk to

h ..or crs.
I ope ned my brief case and looked around

for an outlet to plug in the oscillator. None on
the dais . None on the wan behind the dais .
Aha! there ' s one over on the s ide ! Now to just
slide she desk over that way so the cord can
reach , ..

No way. Why didn't I th ink to put more
than four feel of line cord on the box? Oh
wel l . I ' ll just use one of the student desk-chair
combos, Hmmm . These things arc tighter
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Asia Again

With our dollar still dropping in
value, in another year or two it
may cost too much to visit Asia
any more. " you can get away lor
just two weeks this October you
can join me visiting Tokyo, seout,
Taipei and Hong Kong . For a lillie
more you can go on to Macau or
China. Are you game for a litt le
Great Wall climbing?

The tour leaves October Bth
and will get you to Ihe consum
er electronic shows in all four
cities so you can see what's going
to be sold here next year . I'll be
along , looking again lor some
manufacturing help from one of
the hundreds of small firms that
one can only find at shows like
these .

This electronic tour is arranged
by Commerce Tours and is ex
pertly organiZed. First class ho
tels-superb breakfasts-several
banquets. There are usually 150
300 on these tours , many 01
Ihem hams. The cosl ? Arou nd
$3,200. If you' re interested then
block out October 8- 23 on your
cal endar and ask me 10 send
you the details. You' ll have to
sign up early so you can get the
needed v isas . Write Wayne
Green, Asia, WGE Center, Peter
borough NH 03458. Yes, you can
come from anywhere in the world .
Substantial groups from Europe
and Aust ralia have joined past
tours.

I'll see haw diff icult it is to get a
ham permit in Japan. That situa
tion seems to have eased a great
deal. Taiwan is still a problem, but
you may be able 10 get on the air
from BV2A while we' re there ,
Hong Kong is a snap, so you might
want to bring a 2m HT. I do.

It used to be easy to get a ticket
in Korea, but then thmg s got un
friend ly, I 'll see how the govern
ment is doing on this and let you
know before we leave . I was is
sued HL9WG and made many
contacts through a 2m repeater
there on one trip. How friendly is
Korea with Amer ic ans - an d
that's what it all comes down to
I'lIlel you know.

If you do decide to go on the
Asian CES tour I'It guarantee you
two things-Qne , you'll have the
time of your lite. Two, you'll never
lorgel it. I've been going on this
tour for ten years now and I still
enjoy it enormously. The food
the fantastic sights-Ihe wonder
ful people. You coming?fll

suits? Besides, if we had such an
award, we'd have hams vying for il
for sure-which we don't need .

o'-a format honor. For many
years , GE sponsored the Edison
Award. Sometimes this was given
for good reasons. sometimes not,
so its value was diluted .

Bill Welsh got it back when he
was generating Novices in the
Boston area , before he moved to
California and got the Lockheed
Club W6LS involved. Since Ihen
he's given us a whole new genera
tion 01 hams. That was an Edison
Award I agreed with.

It you agree with me that there's
a need to hOnor deserving hams
while they're stilt alive-to let
them know we appreciate what
they've done to make our hobby
more fun-then I'll arrange lor the
award to be financed and orga
nize it.

What I have in mind would be
much like the Nobel Prizes in con
cept. Whil e we had just one
Edison Award a year, I don ' t see
why we can 't honor more than one
ham a year . If we think there is
more than one wro is reatly de
serving, why not have two or
three? These would be much like
a college giving honora ry de
grees. Say, we could call it an
ArD, a Doctor of Amateur RadiO
degree.

" you 're serious about this we
can get started right now, The firs t
step would be to propose some
one for the ArD degree. I'll set up
a small group of ham indust ry
hams 10 make the first sort. The ir
proposals can then be published
so you can vote for Ihe ones you
th ink should be winners. The
winners would be honored with a
nice ptaque at the Dayton Ham
vent ion-and would also be fea
tured on the cover of 73. (See the
1988 Education and Technology
Ach ievement Awards discussed
in OpEd in the March issue).

I'll organize a Ham Indusl ry Sift·
ing Group. You start proposing
hams you think shOuld be ron
orec. Though I'm tempted to have
some sort of booby prize for Ihe
hams who've hurt us the most
who was that ham in Watts who
devoted much of his life to being
nasty on 20m? NO, better we thi nk
positive-of chaps like Ralph Tag
gart WB8DQT, who 's done so
much for us with weather satellite
facsimi le reception . We've had
some industry giants too, such as
Rex Bassett W4QS, Leo Myerson
W0GFQ, James Millen W1HRX .
Ted Henry for his 2K amplifiers
and Dick Ehrhorn W4E TO lor
bringing us the CX7 transceiver
and his Alpha amplifiers .

An ArB (Blackguard) award is
tempting, but who needs the law

More Awards

Back to Bouquets .•.

We've a 101 mo re real ha m
heros we've shortchanged-like
Boyd Phelps W0BP, Ed Conklin
W6KA , Faust cc neet . We s
Schum W9DYV, who was the
main sideband developer with his
Central Erecrromcs equipment.
John Costas K2E N, who pio
neered double-sideband for GE,
but was out-politi cked by Art
Coll ins W0CXX and his single
sideband. How about Bill Welsh
W6DDB , who 's licensed more
Novices than any other ham in
history?

How about it? I' ll bet many of
you know a ham who should be
hOnored while he's still alive . How
about writing and telling me about
him (or her)?

Brickbats
It probably isn' t lair to run down

the honor roll 01 hams who have
made our hobby what it is without
also giving credit to the scoun
drels for their part in making the
hobby miserable.

Let's see I srooien't forget
Don MIller W9WNV, who fooled
thousands 01 us wilh his bogus
DXpe ditions-li ke signing a
Heard Island call when operating
from near Vancouver. The last I
heard he wa s in prison . Then
there was Max Meyers W2BlB ,
who used to get his jollies jam
ming med ical eme rgency and
Sta le Departmen t t raffic in to
Africa. And then there 's the W0
I've always given cred it to for in
venting the imaginary nxpectton.
He sat in a norer roam in Casa
blanc a and signed the calls of six
different West African countries .
You have to admire original think
ing like that .

We've lots more scoundrels for
whom we can be proud . There's
the couple who took ICOM for
a few million-the two hams who
scammed us out of hundreds of
th ousands of dollars w ith fre
quenc y counters (and, b le ss
them , are at it again)-the ham
who sold Collins gear he didn't
have through OST ads (and was
convicted)-the ham dealer in
Chicago who was even tually
convicted .

Timely Bouquefs

We still have some old l imers
around who should be given our
appreciation. How about some
honors for these pioneers? Like
John Kraus W8JK, who I thi nk is
still around? I used his Twin-Three
antenna for years wilh incredible
success. And many of us are us
ing his helical antenna .

Then there's ccomcme Mac·
Donald , the chap who developed
stew-scan te levision . And Jack
Babkes W2GDG , who pioneered
narrowband FM back in 1946 and
went on to start Sonar Radio to
manufacture the first narrowband
FM equipment?

Old timers will remember work
ing Gus Browning W4BPD from
dozens of coun tries. Gus still pub
lishes a deligh tful DX newsletter.
Toa bad if you didn 't work him If there are some who've be-
Irom Sikkim, Afghanistan or many come silent keys withaut our eo-
01 the African countries. He sure crecranco. I'd like to have you
made DXing a lot of lun lor years. write about them, too . Have you

More rece ntly Lloyd and Ir is any nominations for an Unsung
Colvi n W6KG have been giving us Ham Hero award? Or for an Un-
DXpediti ons by the gross. And sung Ham Scoundrel award?
how about Danny Weil and the Our hobby is missing some-
Yasrne. back in the late 50s? thing by not having such an han.
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use instead 01 being destroyed.
He designed the early l uning
units, r sti ll have his original Model
12 Te letype and converter.

Then th ere was Sam Harris
W l FZJ. whom I first worked and
visited as W8UKS out near Cleve
land in 1951. Another genius .
Sam did much 01 the early moon
bounce work. He's the chap who
built the first parametric amplifi 
er-on sil( meters. I believe it was
this invention that gave MAlCOM
their big start as Microwave Asso
ciates. Sam moved to Arecibo and
was an engineer on the big dish
there.

He ran a VHF column for me
when I edited CO from 1955
1960. He was not only a genius,
but had a world class sense of
humor . I remember visiting him
when he had the Arecibo dish set
up on 1296 MHz. We were able to
work hams au over the US and
Europe via Ihe moon.

I wr ote re cently about Ron
Hessler VE1SH , another good
tneno. Ron did more lor Canadian
ama teurs than any other ham .
How much appreciation have you
ever seen lor his years 01dedica
tion and accomplishments ? If
we're not going to honor our heros
while they're alive , I guess we can
do ittater, right?

So where were the honors lor
these hams who've done so much
for our hobby wh ile they were
alive?
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Flip-flops as Shift Registers
A shift register is a c ircuit thai takes data

(one or more His or LOs) and moves it from
one place 10 the next. Suppose there are 4
storage places. as in Figure 12 . When taking
the data from the slate of the 51 input . there is
a se r ial input shift registe r. When laking data
from the 4 PI inputs. the shift register ix
parallel input. II 's possible then to move data
from either MWTce 10 the right toward output
SO . the serial ou tput. It shows the latest data
afte r each clock pulse. The exper imenter can
also take the revised pattern of data from the
PO termina ls after each clock pulse . Thus. he
gets the abbreviat ions 5150 (serial in, serial
oun . SIPO (serial in , parallel out). PISO
(parallel in . se rial out) . and PIPO (parallel in.
parallel out) . somet imes seen in shift register
articles.

There arc nume rous en-In-one shift regis
rcr chips. bUI these ICs have limited control
capabilities. To see all of the cont rols one can
exert on a shift register . conside r basic flip
flops again. Jusl two 74HC74s can make a
shift register. as shown in Figure 13. Once an
experimenter has mastered the ways 10 con
trol a shifl reg ister . he can select a more
compac t arrangement in a s ingle chip if the
application requ ires only a few of the con
trols .

The seria l input goes to the data pin of the
left-most fl ip-flop. w hateve r value (HI or
La) appears here is shifled to the second
flip-flop whenever the clod line shifts from
La to HI. That value continues to shift right
wi th each clocki ng . s ince whatever appea rs

71 ~ [~ 71
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on the D input appears at the Q output. wh ich
is connected to the next D input. The last Q
output represents a se rial output for the str ing
offlip- llops. Note also that it's possible 10 use
the - Q output for values opposite to the
original.

The bui lder can also set the flip-flops with a
parallel code. In Figure 13, LOs go wherever
needed . s ince the resistors hold the Clear
input HI in the rest state . Las on the clear li m.'
immediately show up as LOs at Q and His at
- Q. if beginn ing with the preset lines HI. In
this case. t ic the D inpul of the leftmost flip
flop 10 the posiuve supply voltage. Reverse
this by holding the clear lines HI and impress
ing Las on the preset lines (which would be
HI at rest with pull-up resi stors) . A LO on
preset appears as a HI at Q . and a LO at - Q.
For this alte rnative . ground the D input o f the
leftmost I1ip-tlop. Once the Flip-flops a re se t.
remove the LOs from the inputs. In other
wcrds. only a brief pul se a t each flip-flop

input line is needed to ente r the parallel code .
For these e xperiments , if rnc ci rcuit is wired
as in Figure 13. use a jumper 10 ground the
clea r line and then remove the jumper. Using
the clear line removes the worry about de
bouncing the pulse.

Once a LO hits the d ear input . the Q and
- Q outputs change and stay changed unt il
further input. As a stan , place a LO on just
the leftmost C lear tnpur and watch it move
a long as the clock pulses proceed .

Once having ente red the parallel code. it' s
possible 10 shift il right with a clocking pulse.
j ust as was dune in serial shift ing. In fact. the
e xperimenter can take the parallel code out
the right end of the reg ister in se rial order.
using either the Q or - Q output. Be sure that
the first clement desired is entered into the
r ightmost Flip-flop and the last element de
s ired is ente red into the lcftruost Ihp-flop . In a
practical circuit . this operat ion requi res a
t iming pattern consist ing of a period of lime

Figu,~ /2. Bastej1i~j1np Jhift "' gina.
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Fi!lure /4. Basic fli p-flop am/roller circuits.

Fi~urr / 5. A praetiw/flip-flop controller fo r a FIFO circuit.
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control will invol ve a short- term operation
turned on by the Q or - Q va lues. Note that
the data input ho lds a constant value which
if clocked through to the Q and - Q ou tputs
would d isable the ope ration. The applications
requires a LO -to- HI transition from the oper
ation that marks the completion of its work .
(Of cou rse, one can use a HI-to-LO transition
by inserting an inverter in the line .] With the
right transition, feedi ng il the clock input will
shut down everything . For example , a build
er might usc the output of the shift register
detector to signal when it was empty and shut
down data code processing operat ions. The
key points , aga in , are separate sources for
sia n and stop signals and a constant value for
the data input.

Figure 15 operates by similar principles,
bul in reve rse o rder . Whene ver the source
has anything to pass on, it sends a LO-to- HI
clocking transit ion. This passes on a HI from
the 0 input to the Q output, where it signals a
processing chip to accept the data. If the pro
cessor ca nnot accept the data, perhaps be
cause it is full , il sends a LO to the flip-flop
clear inpu t, which overrides the clocking and
holds the Q output LO. This contro ller forces
a repetition of the dat a entry , because the
flip-flop ignores the clock as long as the pro
cessor is not ready for val ues to process. The
user may the n employ this circuit to control
the input of a storage buffer that follows a
keyboard . When the buffer is full or not
ready , a keypress will produce nothing ,

A variation o n these circuits appears in
Figu re 16 . In th is circuit. the tester lies the
data and clear lines togethe r and feeds them
values. When the input value is LO. the clear
line forces Q 10 be LO and - Q to be HI.
When the inpul value goes HI , no change
appears at Q arxl - Q. However, 0 is now
HI. When a clock LO-to-HI transition oc
curs, Q goes HI and - Q goes LO . This

Figurr 17, Comparalil'r piflOUlJ for tM 74HC74
and thr 4013.
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derecnon circuits. Of course, if the regi ster
set init ia lly with a code entry through the
preset lines, making the clear line LO will
force all the Q OUlpUIS LO, thus clearing the
regi ster in thai mode of operation.

Given all these control possibi lities , the
user shou ld probably stall any register design
on paper with indiv id ual fl ip-flops. Once
ha ving determined all the control needs, he
then can look through the da ta books to see of
there is a more compact shift register that
provides what he needs with fewer chips and
connections. The user can always go back to
basics if he finds that a certain control will
co me in handy .

Among the 74 HCOO-series ICs, there are
numerous single pack age shift registers . The
74HC I94 and -195 have 4-bit parallel inputs
and outputs. but the 194 adds a serial input.
The 74 HC I64 through -166, along with the
-594, -595 , -597, -598, -299 , and -323 offer
8-bit shift regi sters in various configurations
of serial and/or paralle l inputs and serial or
pa rallel outputs , with some lim ited co ntrols
that include tri -state outputs.

. 1ip-nops as Controllers

The basic flip-flop switch debouncing cir
cu it in Figu re 4 gave the most funda mental
flip-llop control. Thai applicat ion didn ' t re
quire data and clock inputs, However, for
some types of control needs , those inputs
come in handy .

Figure 14 shows o ne kind of control in tw o
ve rs ions. Here a short enable pu lse enters the
preset or clear input to set Q arxl - Q. T he

to enter the paralle l code and then fou r clock
pulses 10 re move it serially . For these ex pe rt
mcnts. the manual pulser can move the code
one step at a time and examine the results
during these steps .

Why no( ta ke the outputs in pa rallel fashion
from e ither the set of Q outputs or rne set of
- Q outputs? This allows some interesting
possibilit ies. For e xample, if the register had
8 fhp-Ilops, a user could e nter an 8-bil code.
Then he cou ld usc the rightmost four Q out
puts 10 getthe fi rst fou r bits. clock four limes,
and lake the last four bits from the rightmost
outputs . Another applica tion might usc gates
lied to each Q ou tput 10 form a detector, such
as Ihe LEO detecto r shown in Figure 13. If
any flip-flop ho lds a LO from the clear Inpu t,
the n the cloc k keeps operating. When eve ry
flip -flop holds a HI (due to the HI on the
leftmost 0 input. which fills in behind the
shift ing LO s), Ihe detecto r migh t do some
thing mo re than extinguish the LED. It might
shut off the clock , preparing the register for a
new code entry. This sche me would he appli 
ca ble 10 both serial and pa rallel output uses .

Suppose a user wa nts to clea r the register
before it had gone through all its shift ing
cycles. In Figure 13, I made sure all the
preset lines were HI so rhat thc register would
SCi properly usin g LOs 10 the clear lines and
used only a brief ser o f pulses to the clear
inputs. Selling the preset lines LO pu ts all the
Q outputs 10 HI. With the detector just men
tioned , the dock would stop, and the register
would be ready fo r a new code entry . This
type of abort operat ion may be handy in error
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Figure 19 Basic Jatc'h circuil usil1MNAND g(JIrs.

Fi~ure 20. Test lurch circuit using the 74HC75.
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Latches

T he Il ip-flop is useful because a use r ca n
latch into the outputs values that appear o nly
briefly at the inputs . The feedback sho wn in
the basic flip-flop is the key to latching . The re
are a lso spccia l lCs ca lled latches . Although
associated with flip- flops, they are not true
flip-flops . Ho wever , latc hes do use a feed 
back loop with pass/block gates to freeze the
state o f a gate whenever the Enable line is set
properly . Latches tend to use a slight ly d iffe r 
e m vocabulary from flip-flops . so here a rc
some lessons o n how to use latches effective
ly in c ircu its.

Every time the use r docks a data va lue to
Q and - Q with a D-typc flip-flop, he has
latched that value . Wi thout the dock pulse ,
he block it from passing to the flip-flop out
put. Latch chips o perate in the re verse man
ner. In an unlatched condit ion. they pass the
input value to the output instantly . Only .....hen
plac ing the correct value o n the latc h or en
ab le terminal is it possible to ho ld the output
at the value last received . Remember. the
va lue must reach the input before it can be
latched .

The exper imente r ca n build a basic latch
from a single NAND c hip, like the 74HCOO.
Figure 19 shows how . Gale I looks like the
simple pass/block gate used earlier in Figure
3. When the e nable line is LO ,the gate output
is HI. but when the enable line is HI, the
signal on its o the r input line passes (inverted]
to gate 2. With e nable HI. the inverte r (Gale
3) passes a LO 10 o ne input o f gate a , That LO
forces gate 4 to a HI output , which shows up

Figure 21. !.A /rh ("on/rotfor " wmory ilrput signets.

package , with each flip-fl op independent .
Some packages, such as the 74HC175 quad
Dctypc and the 74HC78 dual J -K-type , have
common cloc k lines. D-typc flip-fl o ps come
4 , 6 , and 8 to a package , but some have
commo n clear lines and lack the - Q output.
How compact the experimenter can make his
d ivider. shift reg ister, o r co nt roller may de
pend o n j ust .....hat input a nd output lines he
wams.
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5 . A reset HI fo rces Q to LO and - Q to HI ,
when set is LO.
6 . Never make set and reset HI at the same
ume.
Note that the 4013 uses the terms set and reset
rather than preset and clea r to mark the diffe r
ence in conditions that actively fo rce val ues
o n Q and - Q. Also note that the pinout
d iffers from the 74HC74 .

The 74 HC76 is a J-K flip-flop , meaning
that it has two data input terminals . as shown
in Figure 18 . IL~ rules look so meth ing like
th is :
I . The clock requires a HI -to -LO transition .
2. If J is HI a nd K is LO, then a clock transi 
t ion will yield Q as HI and - Q as LO, if both
preset and clea r a re HI.
3. If J is LO and K is HI , then a clock transi
t ion will y ield Q as LO and - Q as HI . if both
preset and clear are HI .
4 . If J and K a re both HI , then dock t ransition
will fo rce Q a nd - Q to toggle or reverse the ir
values , ifbot h preset and clear a rc HI .
5 . P reset a nd clear input LOs override J and
K data d ocking.
6 . A preset LO forcesQto HI and - Q to LO,
when d ear is HI .
7 . A d ear LO forces Q to LO and - Q to HI ,
when preset is HI.
8 . Never make preset and clear LO at the
same time .

The 74 HC76 uses a dock tra nsit ion oppo
site that o f the other two flip-flops featured
here . The J a nd K data inputs offer the possi
bility o f a two-line cont roll ing ci rc uit , as well
as the potential for d ividing by two by tying
both J and K to the positive supply li ne and
feed ing the eariler 7555 astable output to the
dock input. Every va r iat io n among the many
available fl ip-flops o ffe rs new possibilitie s .

In fact , one manufacturer ' s data book lists
II Ootype fl ip-flops a nd e ight J -K-type fl ip
flops . The o nes looked at come two to a
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Figu,~ /8. P;lIOUlf"rlh~ 74HC76 J. Kjlip-jlop.

c ircuit is useful for controlling operations
whenever the user wants 10 keep the o pera
tion going after an input (data and clear) value
changes. bUI he doe sn 't want it to co ntinue
indefinitel y. For example. he may feed the
data and dear inpu ts regula r pulses that a re
delayed farther do wn the line. The dock in
put may be the delayed pulse. Thus . Q o r - Q
might enable a certa in process from the be
g inning of the regular pul se through the e nd
of the delayed pul se.

These three circui ts add co ns iderable co n
tro l versatil ity 10 the simple debounced
switch in Figure a. In most cases, a user will
use signals inside his ci rcuit s rather tha n man
ua l pctscrs to control operations . Good prac
tice will let the c ircu its control themse lves
where ver possible.

A M aller of Rules

Mastering any of these a pplicat io ns of flip
fl ops requires only keeping track of the c hip's
operat ing rules a nd prio ritie s . For the
74HC74 , the rules a re straightforward:

I . T he c lock req uires a Lo-to-Hl rra ns uion .
2. On a clock transition . whatever value D
has appears at Q , and its opposite at - Q , if
both preset and clear are HI.
3. Preset a nd clear inpu t LOs override data
clocking.
4 . A preset LO fo rces Qto HI and - Q to LO.
when clear is HI.
5 . A clear LO for ces Q to LO and - Q to HI ,
when preset is HI.
6. Never make preset a nd clea r LO at the
samct ime .

These ru les tell what the possibilities a rc fo r
the flip-flop . lr's up to the user's imaginat io n
o n what to do with these possibi liti es .

Other fl ip-fl ops have sim ila r , but slig htly
d ifferent ru les . The following two examples
arc for the CMOS CD4000-series D-type
fl ip -flo p a nd the J -K fl ip-flop fro m the
74HCOO-se ries .

The C D4013 D ctypc flip-flop. shown in
Figure 17, obeys the following ru les :
I . The clock requ ires a LO-to-HI transition.
2. Whatever va lue D has appears at Q , and its
opposite at - Q . o n a cloc k transition , if both
set and reset are LO.
3. Set a nd reset input His o verride data clock
mg .
4 . A set HI forces Q to HI a nd - Q to LO,
when reset is LO.
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on the other input of gate 2 , w hich in turn
allows gate 2 10 pass (and re-invert] the signal
from gate I . Under this cond ition, the output
line Q looks just like the data input. When the
enable input goes LO, the inverter puts a HI
on one input of gate 4 , allowi ng the gale 10
pass the signal fed bad from the output o f
gale 2. This ou tput will be whatever value
gale 2 had when the enable line went LO,
since that same LO now blocks signals from
passing through gale I , The gate I output
stays HI , allow ing gale 2 10 pass the static
signal circulat ing in the loop from gate 2 to
gate 4 . The user retains the output value o f
gale 2 as long as he holds the enable line LO .
The condi tion oft hc circu it shows itsel f in the
LEDs in Figure 19 as he catches and holds
signals with the mec hanica l switch in the en
able line .

He can build most of Ihe circuitry of a latch
directly on the IC chip, using only enable and
data inputs, along with direct Q (and so me
times inverted - Q) outputs. Th is allo ws
many latches on a single l4-pin or l6-p in Ie.
Figure 20 shows a latch circu it using the
74 HC75 quad latch. The data input value
appears at Q (and its opposite at - Q ) so long
as the latch input line is HI. When he br ings
the latch inpu t LO , the Q and - Q outputs
remain constant at the level of the last input
value. regardless o f date input changes. Us
ing the astab le pulser as a data source . the lest
latch uses the sa me mec hanical switch 10

catch and latch the ou tput before a pulse
changes levels.

Latches are useful wherever the user wish
es to hold a value tcmpo ra rily . Figure 2 1
shows a simplified schematic of a set of latch
es receiving data in short pulses. However,
the latches feed a memory chip thai requires a
relatively long lime to write the data into its
ce lls. (He re. short may mean 10 to 20
nanoseconds. while long means 200 to 300
nanoseconds. They are both short, but the
difference is a ratio of ten-to-onc.) If he ca n
signal the enable line before the data di sap
pea rs and hold ir La until Ihe memory has
fin ished ...... riting , the proper data will be
present at the memory inputs throughout the
write cycle.

" It pays to master the
flip-flop for its
versatility. "

Latches come in many packages for many
purposes. Eight-bit (or octal) latches. such as
the 74 HC373 . are useful fo r capturing com
purer and other kinds o f parallel codes that do
not last long . These latches usually have only
the Q output. Once latched , a memory chip or
other kind o f processor can lake the time it
needs 10 do its job. Such chips usually have
only one or two latch enable inputs 10 control
all the latches simultaneously . when scan-

ning data books in search o f the right latch. be
sure III read the rules . Most require a La to
latch . hut some (suc h as the 74HC45 I I
Latch /Decoder/Driver) need a HI or a LO-to
HI transition. The experimenter may find the
latch input called Latch . Enable . Control, or
G . Newer chips have tri- state outputs for use
on buss lines. so be sure 10 distinguish the
latch control from the ou tput enable or con
trolline . One convent ion call s the ou tput con
trol OE if it requires a HI for output enahle
and 0 0 if it requires a HI for output d isable .

The re are many other chips that use flip
flop and related ci rcuitry. usually in conjunc
tion ..... irh gates to perform specialized func
tion . I have noted the 74HC45 I l . which
latches a count. transfo rms it into signals for a
7-segme nt di splay . and provides enough
drive to light the LED segments. Man}' data
books show representations of inte rnal ci r
cuits reduced 10 the level of gales and flip
fl ops. lf the digital gate is the most fundarncn
lal internal Ie ci rcuit . the fl ip-flop is surely
second. BUI remember that at heart a flip-flop
is just a spec ial arrangement of gales.

It pays to master the flip-flop for its ver
sat ility. And it pays to keep a data book handy
when designing d igital circuits. At today' s
prices. manufactu rer' s data boo ks arc a bar
gai n. whether the tinkerer majors in LS-TTL.
C MOS. o r high speed C MOS. Once having
learned how to decipher the rules for a part ic
ular flip-flop. the IC offers a large array of
useful circuits and an unending source of
experiments ..m
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April ' 88 is!>uc must be in our h<lnth hy February I st. Ma il 10 73 Amarcur Radio. Hope Currier . WGECente r. Pete rhorough . NH 03458 .
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·1· 1DO·lurn count.r with crank. 0.1 to
99.9 indicated. 3~3 t rent platl ;
shaft 2","L x Va" Iliawith coupler,
3 Ibs sh . #CR·1DDT·3U ,
user.. ..,.. " _ S1I.15
#KIHDOT-331, as aIloVI but with
lelloo .. .••. .•. .•. . .•. .••. .•. . . .$11.'5

CERAM IC ROLLE" INOUC·
TOR, 14,3 uH; 24 turns # 12 ......-:'\
unnee-ccpper ware in
3.3"Lx2" dia coil. Shalt
~"LxV. ' · IN , ();a 3x~6. -4 lbs

'"# U !iI- l-44· MEO,
ustcl S2I $2.
1113 . H ROTARY INOUCTOR using mOVing cceaccr:
611urns # 10 wire trom 8.&3.4" dia coil . Q/a 8x8x1.,
181bs sh. #33!il-LI-lG. use<l $35 m

COUNTER DIALS

1"11", f ,O,I . U_ , 0 . ' VISA . MASTERCARO L Ill',

"In I. $lIi""" ,WIiII '- I . CaIaoI..
All. WI DefI. 13 · ...... 4,,1tt1--4513

FAIR RADIO SALES
1016 E. EUREKA ' I ... 1105 · LIM.... OHIO' UI02

DOD ANNOUNCING DOD
The New Kids On The BkM:'k

Cpl COMM-PUTE ;tole (lJ(I1) 4&4-7388
1051 £ 210050
SalI L""e (Ay. UWh ~106

F", Lone <:J ,,__• _a<><l~I~EQ~_

Cal Foo- G.a<><l ()pe<w>g 5paoo;s - Tom W1IOY 0< Pr_K7K,..Z

Utah's Arst Full Service Dealer

KENWOOD tnllCOM YAESU

CIRCLE 343 ON RUDU S(RVICf: C"'RD

CIRCLE 302 ON RE"' DER SERVIC£ C"'RD

A
N
T
E
N
N
A
S

*

$1 1.95
$12.95
$13 ,95

MISSION CQM MUNICATlONS
119O.J _ -e-.r s...r~ loOO

HOUSTOOo . nAAS 11082

O U ) '~7,"
, .... ' ' ''' ' 0IC0f< UT

cmcu 111 Oft READER S(RVICE C"'RD

*DOU6LEeAZOOKA HFANTENNAS
80 METER " "", $45.95
4O METER "." " $3595
10 METER . , . , . . S25.95

G5RV HF ANTENNA , , .. S39 95

M061LE HF BUG CATCHERS
ll().10M25OW $40,00
4O-tOM250W •••.•...•• $J.ol ,OO
8O-10Mlkw .••......... $J.ol .50
4O-1OM lie , $40,00

STAINLESS STEEL MAST
2ft :Y8-24 , .

3h 318-24 .•....

4tt :Y8-24

VHF 2UETER sse MOBILE
2METER SQUAREO $5000

WE STOCK BUTTERNUT. OIAMQNO
ANOOTliER ANTENNA$

SHIPPlNGWORLO WIO€
VISAIMCICOll

CIRCLE: 329 Dfrl A£ADER S(RVICE CAItO

CIRCLE 75 ON READER SERVICE CARD

Av e INNOVA HONS. INC.- DEPT 7A
P.O. Box 20491 0 Indpls. IN 46220·0491

t - -- - - - - - - - - - - - - ------- ---
I
I
I
I
I,,

O ..
The QSO-TRA INER Code COUhe,

Sl.H1 copy Inn wo.-ds the ven' lir'>! dd\" Ide,IL
lllOder;lIp speed. T",o 6O-min MIX'S and <om·
IJl,.t(· wrillffi irKlJl)l1;om. S1-I ' J5 .. S'" 1-1 .

o The QSO.MASTER"· Practice Tapes.
Tho· "pl.l ll'a.... l>uoi.rl..- ~ 8. 10. 11. 1\ 1-1 wpm.
T",o f,()..min MIX'S ,1Ild compltc'le ,n'>l ruc. llllOS.
S12.9 5 .. S"'H.

o The QSO-PRO'" Pra ctice rapes.
C.o .l II tho- ",.Iv to h lra ! l b . 18. 10 , b. 11 "'~
Two 6O-min tapes and complete ;nstrUltior'l>,
SI 1 '<J ~ .. S&H.

Order Y(MJr~ rodav!
'ol" I.""I( b H....-ll i"l: I'S,J; H , I ~ ~1 .00: 1 ~ ~ I (1,1' I or
n..·.. =~ I>O, 11 I-':,MI. \I-': (lH,\\Il .l<ltI t~ .

"'m n,,~ l , ,V""".. 0rTIr<. v...... '" \ LN... ( ",

A lrp,l d l' k{l(m START COPYING
(hI' n Jdp{ 5r,I rj ,
CO/ >l inj; "ords CW THE EASY WAY.
inMI',u1 ,,'- /ellen' Timt'-p"'H'n. ","I··'" ·/t'.,,n
nlt'fhtJd, 1{l('rp.N · , hl/• •lnd..,Jt't'd ", flip "mit'
TinlP' J-slpp P'01: f ,l m .

The Mean Little Kit
Tilts zapece krt ot compotereecnoec tools ocroes
7 screwdriver SIzes, adjustable ",rellCh, 2 pair phers,
wire stripper. kOlle, alignment tool. stem less rule, he~

key set, SCIssors. 2 flexible files, burnisher, soldering
I Iron, solder aid. coli 01 solder. arid de~denrog braid
: H19hest qualitypadded zipper case measures apprO~I ·
r mately 6 ~ 9 ~ 1·3 4- inside Seod check or money
I order, or charge VJSA orMASTERCARD. We pay the
I Shipping charges Guaranteed satlstactlon Free too l
I catalog DO request

: Order JTK·6 Tool Kit $89.00

: Jensen Tools Inc. I
I Dept. 158 7815 S. 46th SI. I

:__!~~~~ ~~5~4~~~.!~~2!~~ :!~~ _ _ :
CIRCLE 2 4S DN RUDER SERVICE C,,"RD

•..-.
0 -0 -

CIRCLE 263 ON RE"'OER S ERVICf: C.....O

.....,
E. Rac l;lwaf. U
III 115\1, USA

n"".".51if"j,36.:K2lI

FOR THE BEST IN UNEAA AMPUFIEAS, ANTENNA TU NERS,
TRANSC£JVERS. MrnRS ETC. REPlACEJIlENT PARTS. fN:-.
TORY SERVICE, NEW PflOOll(;J INFO. DOMESTIC. INTER
NATIONAL DEAUR INQUIR IES INVITEO,

HAM RADIO
SELF STUDY COURSE

NOW ONLY $19~",~oo
Shipping &handling

VISA/MasterCard Accepted
Prepare for the fa ntastic world o f a mateur
radio. Study at your le isu re. No tech nical
backgrou nd requ ired . En try level a mateur
rad io opera tors ca n now ta lk o n the le n meier
band and FM repea ters.. .even lin k their ham
radio sta tions to the public telephone system
a nd personal compute rs. Pri vileges never
before availa ble to the beginner! Complete
FCC license preparation cou rse co nta ins
everything you need to know to pass both the
written and Morse code examination in a very
short time. Wrillen in easy-to-understand
language. Contains fu lly illustrated text book.
two long-play code learning cassettes. al1302
word -for-word FCC license test questions,
answers...and m uch more! You can' t miss!
Sold w ith a 10 day money back guarantee.
Phone o rders accepted. Dea ler a nd classroom
instructor di scounts available.

W5YI·V EC 1'. 0. BOX # 1010 1
Dallas, Texa s 75 20 7 · Tel: 817-461-6443

" "" ~.. 1No1.....
' ull ' ol ..' , .....-

........ _ ,_. """." w;,o.

c.... , pa" s , ""'. ace."o''',

DTMF~

h . , . ~ ID·.

""" . ..... ouIputoI

CIRCLE 150 DN RUDER S ERVICE C"'RD

SRC·10
REPEATER/LINK

CONTROLLER

ao- ..,.
UH lra" s mateh
132 ' o","' al l
""a te hi" ", Xr"" R
line lsola to<
Ven Radlalo,
Co... led
,,"n amllied
$69,9 5

t--r-r-: Discover ---,
CARO LINA WINDOM

r-~~804·484·0140=~
C ARO LI NA WINUOM

Sf:[ TIl E Rn ' IEW tNJ U~ E ' ~~ WO RI II RAIllO MA( "UJ:'i E,
Enthusia>lie u,;ers ...y i t's the best wire antenna octper
formswire antennas prcviou,ly used. Knock·you·socks·flff
performance on 80-10. AS10 beam?

I f you hearonc, you'll want one.
.\-lade with pride by th~ RADIO WORKSin VAIUSA
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Number 21 on your FHdback u rd

Problems in Learning
the Code

Tips for Code Class Teachers

by Larry Lisle K9KZT

,

F orsomc people. learn ing the Morse code
is a rea l challenge! While many sai l

through the requi rements for Novice. Gener
al, and even Extra class tickets with no great
difficully , others have found so much frust ra
t ion in even passing the five word-per-minute
Novice lest they gave up and never became a
ham.

In thi s article . I 'd like to offe r some suggcs
lions for helping students who have a hard
time mastering the code.

The Long and Short of It

The initial hurdle in learning the code is
telling the d tts from the dah s. (For the new
comer, we never speak of tbc codc in terms of
dots and dashes , but in shon sounds and long ,
such as, "dit" and "dah.") An instructor . at
the end of the fi rst session , usually identifies
the faster and slower learners in a group on
th is basis alone .

The techniques I 've found effective in
overcoming th is problem is to emphasize the

difference between the two sounds. Once this
has been established . g radually d iminish the
difference as progress is made .
• Method I : Make the dahs longer than stan
dard .

The standard dah sounds three times as
long as the d it. I've found that sounding the
dahs four, or even live times longe r than the
dit is a great help. This sound is easily accom
plished with a hand key , but it ' s usually easier
10 change a computer program if using a
computer generated code . The dah/dit ratio
can even be made part of the menu .
• Method 2: Send the dits and dahs at a
different pitch .

By using a keyer paddle and two code oscil
lato rs , a different pitch can be made . The
code oscillator on the dit side shou ld be at the
usual to ne of 700 to 1000 Hz and the dah
oscillator somewhat lower . Of course , the
dits and dahs wo n't be automatic or sel f com
pleting. but wi th practice it 's poss ible to send
good code this way . This is a very good way

10 introduce all SIU
dents to the code , and
and as they progress.
the difference in pitch
should be reduced .

• Method 3: Involve the other senses.
Some people lea rn best by what they hear,

see. touch. o r the motions they make .
To stimulate the visua l sense. use a flashing

light along with a code oscillato r , e ither fo r
both the dits and dahs, or fo r jus t one of them.
To involve the sense ot tccch.Ict the lea rner
rest his or her finge rs lightly on a speaker as
the code is sent . The motion or kinesthetic
sense is simply a mailer of lening the learner
send with a stra ight key or a paddle wired as a
sideswipcr-dits to the right. dahs to the left ,
one at a time .

In rea l problem cases . all of these can be
used at once.

For home practice. every student should
have either a keyer. a code oscillator, o r a
buzzer. Also, a student might want to usc a
tape recorde r to record class practice sessions
fo r review or 10 record their own sending .

Confus ing C ha racters

Confus ing opposite letters , suc h as K and
R, E and ti .or s imil a r ones , is often a
problem.

The best solution is to be careful o f the
order in wh ich the letters a re taught . and not
moving on until they are mastered . I've tr ied

•

Pholo A. H~r~ 's" snupfor two-tone code, Th~ " /klh " oscitlator is keyed ..h~n
,h~ paJdf~ is pushfii 10 Ih~ l~ft wilh a slightly Iowa p;lt:h ,lmn ,h~ " di, " tone.
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Test Takin~
Some people are nOI good lest tak 

e rs . The re a re at least two way s 10
handle this in teach ing the code, The
first is to give the students a test when
they don ' t know they 're taking one ,
Coc ntmg a routine practice session at
five wpm as the lest (one minute so lid
copy). copying a QSO off the a ir and
then casually asking quest io ns will
help with testing pract ices . The only
problem with th is approach is that
they' ll be j ust as nervous during their
first QSO as they would be for a lest ,
caus ing the student to not be able to
learn 10 copy under pressure .

A second way to approach the
problem is 10 tell them that everyone
is nervous during a test , but tak ing: a
test is se ldom fatal. The worst thi ng
that can happen is that they' ll have to
take it agai n. (Fortunately, the thirty 
day wait ing period is a thing of the
pastl] Then try to gel the student a l
most solid at six or seven wpm and go
for it! If they can' t. try plan A!

The fina l deci sion is up to the
ins t ructo r , bUI be ca refu l about
hard and fast dec isions . There arc
always exceptions .

Discouragement

II's easy to become discouraged when the
student has been working at something for
months and st ill has n 't accomplished it . It' s
even harde r when one student starts with peo
ple who took the tcsr thc same time and passed
it within a month with seemingly little effort .
When th is happens it's up 10 the instructor 10

be a cheerleader, a coach , and a cou nse lor.
Studies have sho wn no correlation between

learni ng the code and general inte ll igence or
other aptitudes. It ' s just
o ne of tho se th ings like
m ath, s po rts. art , o r
cooking. that some peo
ple have more natural
ab ility at th an othe rs .
Show the student the pro
gress he or she is mak
ing . Tell them tales of
people who had even
more trouble , bur finally
m ade it. Chang e the
pract ice routine . if the
characters were sent fast
with long spaces, try the
normal rate . Sometimes
just a d ifferent to ne on
the code osc illator can
make a difference . Try
lots of different th ings.
AI least it will distract
the student from discour
agemcnrl

To summarize. a ham
code class should be a
school without fa ilure!
Be positive . he patient ,
and be flexible . The stu
dent only needs to pas!>
the test once.F.II
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letters are giving them trouble . I point oUI
that only a few characters need work , and
then we em phasize on them in futu re
pra ct ices , IWO or three at a ti me , O ther
tri cks include send ing fas te r, say at seven or
e ight wo rds per minute , and then s low down
10 five words per minute 10 make it see m
easie r. End the sess ions wi th easy copy
to leave the stude nts on an "up" note. Don ' t
let the student dwell o n the idea of the plateau,
or they will make it a much bigger problem
tha n it is ,

PI",/(> C. t trre's WI mf'iffu/fJr " ·,lltu hudt-in h/o:h,.
helps somrstudents,

Photo D . nr, cod, i_~II ', aI/hard ...ork. .'Jon ,uk MUll Whit, KA9 VEY.

diffe rent orders . bUI the one I've
found most e ffective is 5 and 0 (to
teach the dit and dah sound). I then
starred withE T A R, S L UQ J , H O
NCV. I B Y P. W K ZM . DX FG.
This order is from the ARRL publica
lion Learning tnc Ra(/ioteh'gr;lph
Code , Note that the simila r and oppo
site letters arc well separated , but it' s
possible to send many word s even
during the firsl session.

Th e s t ude n ts s ho u ld a l so be
wa rned, in the prelim inary instruc
t ion, no t 10 learn characters as oppo
s ites. If there is a character confus ion
problem , don 't try to treat it by
"di-dah is A, dah -dit is N". lnstead ,
re-teach o ne of rhc lette rs a long with
o ne lette r from another pair with
wh ich the student has t rouble .

WTitill~ Problems

While many CW operators do most
uf their copying " in the ir heads" and
make o nly occasional notes to pass
the test , the student should be able 10
write down eve ry thi ng he o r she
hears . The instru ctor sho uld be awa re
of some of the bad habits students can
acqui re in writing , and correc t them
as early as possible .

O ne of the problems is writing too neatly .
Anomer is writ ing doe, and dashes for lette rs
they 're not sure of. And a thi rd is voca liz ing
the dirs and dahs as they arc sent . In the early
stages o f instruction. stud ents start voca liz ing
when the code is be ing sent very s lowly, They
then have to unl earn this as the speed incrcas
cs. The ideal setup is tw o instructors: one to
send the code , and the othe r to wal k a round
and sec what's happening .

Al so , watch for the student who writes
vertically down the page
ins tead of aero..s , Thi..
mig h l be accc prab !c
for t he t e st s ince it
keeps the student from
rea d ing a nd th inking
ab out w hat t h c yt r c
copyi ng and fr om be 
co m ing co nfu..ed. hUI
it won ' t he lp them o n
the ai r!

I.a/,.'k uf Pro~rl'Ss

Som et im e s s tu de nts
seem to gel . ' ..tuck " at
a maximum rate . This
is c a lled a pla tea u , a
leveling ofthcir lea rni ng
ca pa b i l iti es. S ince it
doesn't happen to every
one o r perhap s e ve n
movt pcop le . I don "t
mention the plateau unt il
it starts 10 bother a stu
dent. T he n I j us t tell
him or her that it's nor
ma l and not 10 worry
about it. W e th en s it
down and go ove r their
pract ice copy In see what



Ii! A S T R O N
CORPORATION

9 Autry
Irv ine. CA 9271 8
(71 4) 458-7277

INSIDEVIEW - RS-12A

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

SPECIAL FEATURES PE IIFOll lllANCE SPECI FI CAT IO NS
• SOlIO STATE ELECTFO!ICAllYREGULATED • INPUT VOUAGE: 105-125 VN;
• FOLD-8ACl< CURRENT LIMITINGProtects Power StJpply • OUTPUT VOLTAGE: 13.8 VOC ! 0.05 volts

from excessive current &continuous sbcned oUlptJl (Inlefnally Adjustable: 11-15 VOC)
• CROWBAR OVERVOLTAGE PflOTE CTIONon all Models • RIPPLE Less than Bmv peak10 peak (lull load &

IIU,I RS·u'. RS ·4A, RS ·5A. low line)
• MAINTAIN REGULATION & LOW RI f'f"lE allow line inpul • Ailiulill'li . 11. zza VACjl~11 nlll,1........
• t£AVY DUTY HEAT SINK . CHASSIS MOlJfrfT FUSE
• THREE CONDUCTOR POWER CORD
• lIftE YEARWARRANTY . MADE IN U.S.A.

MODEL RS-50A

'1M SERIES 19" X 5'/, RACK MOUNT POWER SUPPLIES

CU Il I IlIl les' fi ll. 1111 ) S.i"ll,
MODEL Oil, IAII,s) IA.p l) " x Wxl WI. 11••./
RM·l2A 9 " 5'4 x 19 X 8'4 16
Rt,l·J5A as JS 5'4 x 19)( 12", 38
RM-SOA 37 50 5;. x 19 x 120" 50

• Separate Volt and ArnJI Melers...,,. 9 " 5'4 x 19 X 8'/0 16

MODEL RM-35M ...,'" " JS sv. x 19 x 12'h 38
RM·5OM 37 50 5'1. x 19 x 12'11 50

RS·A SERIES Cu tl..l .. les' liz_I INI U i"il'
MODEl 011, [A_ ' l l IA. ,11 I x Wx l WI. [lh .)

"'" 2.' a a x . ... x SlwO •
""" a • 31/o)(61', x9 s
fIS... • s 3.,., x 6't1 )( 7". 7
flS.7A s 7 3,," x 6'11 x9 9
flS.78 s 7 .. x 7'11 x 10'1. 10
RS- l0A 7.' 10 4 X 71ft X 101" 11
RS-12A 9 12 4\1)(8x9 13
RS-12B 9 12 4 x 7", x 1O,," 13
flS.20A 16 20 5 x9xl0'" 18
flS.JSA " JS s x u x n 27

MODEL RS-7A flS.50A 37 50 6:><13\' )(11 "RS·M SERIES Culi.u .. ICS' Sill [III) U i"ll,
MODEl Oi ly IA_,I] IA_,I] I x Wx D WI. Ilh .1

• • Switehable voll and Amp meter
RS-12M 9 12 4'11)(8)(9 13

• Separate volt alld Amp meters
flS.20M 16 20 5 )(9 )(10,,", 18
flS.35Il " JS 5)(11 )(11 27

MODEL RS-35M
flS.SOM 37 50 6)( 13>,;, x 11 "

VS-M AND VRM·M SERIES • separate Voll and Amp Meters . Output VoltaQe adjustable from2·15 volts . Current limil adjustable from 1.5amps
wFull Load

• Cntlnl" ,,,. Sin (INI n l"ll,
MaaEl h t, lA_,ll (g,l} I xW x l WI. (lh .1

@13.8VOC @10VOC @5VOC @13.8V
VS-,,. 9 s 2 12 4'hx8x9 13
VS-2OM 16 9 , 20 5x9x 10'h 20
VS-JSM 25 15 7 35 s xtt x u 29
VS·50M 37 22 10 50 e xtaa x u "• Variable rack mounl poWef supplies
VfU,l·J5M 25 15 7 JS 5V. x 19 x 12", 38

MODEL VS·35M VRM-SOM 37 22 10 50 SV. x 19 x 12", 50

RS-S SERIES • Built in speaker

C..II....I ICS' Sizi [IIIJ 01,,11 '
MODEl Oil, 1"_~ sJ "_~s Hx Wx D WI. Ilh .1
flS.7S s 7 4 x 7'h x 10"- 10
fIS. ,OS 7.' 10 4x71':! x 10"- 12
fIS. '2S 9 12 41':1 x 8 x 9 13
flS.20S 16 20 Sx9x101':! 19

'ICS-Intefmltlenl Communication service (SO'*' Duly Cycle 5min. on 5 min. 011) CI RCLE 16 ON REAoER SERVICEC"R'O>
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CT-1259DIGITI.2GHz

19.95
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PR-2 COUNTER PREAMP
ThePR·2 1s«ear lor measurlll9 weak signals
frum1010 1.000 MHz . 1Ial25 dogain • B~
connectors . qreat forsmIling AF . ideal
receiver!TVpreamp

' - ""1" 1'0"0<
f .. _""'_....t_•..-_
""......-.. -.,._...._.
........-.U_........_..---__ To......_......-
101-).. SI4.95
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PS-2 AUDIO MULTIPLIER
ThePS-2 rs handy !of h,ghresolul<On aoo;o
rescrutcn measuremeets.mult,pl~UpIn
lrequency • great tOO' PI. tone meaSllremenlS
• mlJlhple$ by I)or OJ - 001Hneso!utlon
5, bIlilt-in sigl\ill preamp/CO!ld,troner

PS-IOB I GHz PRESCAlER
Extends the ringe ot you.- preseotaJunltr 10
I GH2 _ 2slage preamp ' dlvMloe by ODor·
altlTy • suce set\Slllve l511 mV IypoCall _
BNC conneclOfS - IGHllr1 , 1WHI OUI 
drivesanytounltr

-
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."'dlnt......

.It ,••pIOt

I'R-H lt$3&..

$4995

$8995----

NEW COM-3.

_ 1__•-_.
Ra msey aecncncs has beenmanulacturinll electronic
test gear lor over lOyearsand is recognized for lab qual
ityproductsatbreakthrough prices.Our frequency coun
ters have featuresand capabi lities 01counters costlflg
twice asmuch.

'189.95

CT-508 OIG1T600 MHz

-

::~~"~.ou.,.,. ....."".,,m,,>
tot'w_.. , ~ ""'" up•
il'I' 1I<"Il" lS!e<~Gr ..,""_""l!looby'r 'a_.. Pu'·
_ Full«
__._",,610
lS__~_-811-,/ .. $5.95
. ",r.-MSI
_.~lS.oc

~_QSoao'1 1C1

shippinll.
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- ....-~..
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$2.95
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...,. f lolllroad<:••"ad..
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• ••11' ...

IM-' .. $3.95
11.-2.. $4.95

CT-9D9 DIGIT 600 MHz
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RAMSEY 0-5100
HANDHELD DIGITAL
AUTORANGING
METER

$49.95

,

MU",TlII
P,d<llnSlOOO.., .,,.,

"'''''l ..........'''''II<''lInD_"·_c..
5&Wv......w ..---..6- I5 VOC

MII-' ''' $4.95
-~,...- ,..-........lIWI-.._...,.._---..........--:-...t.:Dll' _00'

"'-'''' $6.95
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. ' ~• _.,• .;1,...._ ." :.
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~ \J , ~,- . "." -- .iItt~
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Number 22 on your FHdblK:k card

•

Part 6 in the Tech Nomad Series

by Steven Roberts N4RVE

Photo A. Tht' Un,l10 & u HTurily _,y",.m, ...hkh ranges from I NO '0 SJ50dt'pt'ndin.Jl on
nHlji~umli(}n. is un ('Hem;ul rtrment jor SIt'I'e'! f't'u...~ "/ mind. COl/w et Tt'ch"t' at
800-227-8X75 IUS,. or 8IJO..6j7-J3M ICA}.

Here Tnday , Gune
Tumurr uw?

Somctimc s I hav e no
choice: [ must (urn my had
o n the winnebiko and tru.sl
the public 10 leave it :110m:.
And yes-to answer a frc
quent q uestion-it usuall y
make.. me nervous. For as
somebody wrote in a bicycle
magaz ine o nce. " ,hc best
lock h the human eye."
Those who d rive around wuh
thousands of dollars in ham
radio eq uipme nt know exact
ly what I mean: you go down
town , park . have a n ash of
pa ranoia . then eit her stuff e v
erything of value into a suit
case or ge l a hotel room with
a v ie w o f th e parkin g
lot . .. p robably spending the
night in half-sleep. jumping
up at every sound 10 sec if
some c r imi na l is about 10 become a n
unlice nsed ha m.

My problem is even worse. The bike not
o nly has no loch (except for a ca ble. which is
essent ia lly useless) , hut il also attracts cur i
ous people the way a pussycat in heal lu res
c ruis ing roms . So fur . I've bee n luc ky . A few
drunks have sat o n il and a few kids have
n ipped console switches . hUI no body has ac
tually tried to ST EAL it. Pe rhaps those so
inc lincd have been Slo pped by the vague real
izarion that they 'd ne ver gel ve ry far. The
average thief wou ld either fall over at the fir st
traffic light or be so overwhelmed by ques
tio ns from o nlookers that he 'd give up and go
back 10 a nonymo us purse-snatching.

But s1il l. l wony. Maggie and I haul our bikes
into c ramped motel n ...lfn.... up steps. and into
peoplcs ' houses just so wc ca n sleep at night.
circe risk -management theory suggC'St... that the
proOilhilily ofa loss mult iplied by its se venty is
the figure to think about. The former may he
low . but the tarter is astronomical.

,

That' s .....hy the winncbiko has a secu nry
system.

T he Secur ity S} stl'lIl

The hea rt o f the people-detec tor is an Ungo
Bo x, intended for uuto morive usc and made
by Techno of Pa lo Alto, California . Divested
of its usual packaging. it takes the form of

three ci rcuit boards mounted
o n standoffs inside the bike's
console.

T he main hoa rd hou ses
control logic and the mot ion
sensor. which is an immense
ly clever de vice that looks
like a mercury sw itch ins ide a
tightly-wound co il. II's no! a
switch at all-even the sub
tlest ripple of the mercury af
fects the flux density inside a
40 KHz field . wh ich is then
amplified and filtered by as
sociated circ uitry . I'm told
the company' s latest model
a llows d iscrim ination he-
tween mot ion a nd shock.
whic h lets o ne reduce fal s ing
from the no rmal wind-drive n
resonance o f the ca r.

T he seco nd module is a
300 MH z d igi tal receiver .
whic h listens for co mmands
from a Key-ring transmitter

with a rangeofaboullOO feet , As (' 11OOIe in a
moment . I ca n ca rry the co mmand options
quite a bu furthe r via z-mctcr FM . hUI the
basic Ungo Bo x allows the user 10 a rm or
d isarm Ihe syste m without phys ical contact.
trigger a n auxiliary 12V pull -down co ntrol
line (such as a door lock or engine sta rte r
re lay) . or immediately sound the ala rm in
" panic mode."

Finall y , there 's an ll -rnctcr tra nsmitte r
that gene rales a a-watt tone-e ncoded signal
when told to do so by Ihe control boa rd- or
whe n it detects shOC K thro ug h its ow n
piezoelectric se nsors mounted o n the bike
frame . This is actually a carryover from my
pre-Ungo security system, but the co mpa ny
sell-, a comparable paging product with a
range of a few miles.

Three St-t:u rit) Levels

There are basically three responses 10 a
securuy alert, depending upon softw are a nd
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ty when o ne recogn izes that beh ind the
sparkli ng exte rio rs of all those mach ines lie
e xquis ite tools fo r talk ing . sha r ing, learning,
scoring , playing, and whatever else it is
people yearn to do with their free time . In
my case. this a ll translates into wild d reams
of the Winnebiko III .. .

The security system will continue to grow,
with a specia l function Ihat detects a change
of lat itude and longitude (via GPS and LO
RA N j w ithout an appropriate password . This
will t rigger packet beaconing on all avail
able channels. giving a security alert along
with prec ise position data and loca l record
ing (with optional t ransmission) of ca ptured
aud io .

T he bicycle-mobile ham stat ion g rows
rapid ly a s we wande r from hamfe st 10

hamfcst on the frenzied Computing Across
America media tour. Bob Heir s 100meter
FM rig .. . an AT V transce ive r on 450 .. .an
OSCA R sta tion fo r Phase 3C ... HF mobile

operat ion fro m the Pv -covcrcd
trai ler with a thic ket of Hustle r
verticals and handlebar remote
control .. . ( j ust hope KA8Z YW
..... ill be willing to carry all my
clothes and camping gear as the
winncbiko ' s electronics cont in-
ue to grow. (I' ll emphasize the
job sccuriry. ]

A navigation system based on
the Geovision C D-RO M map
da ra has e a nd a M a ci nt o s h
presentat ion manager ". w ith
l ive satell ite data yield ing a

zoomablc "you arc he re " d isplay on the con
so le. The under-scat trackba ll wi ll allow link
age to other databases and Hypercard stacks.
al lowing easy graphic reference to hospuality
a nd business -re fe re nce data where ve r I
happen 10 be ,

A n 8-0101 video system for both ATV and
on-the-road production (with a potential join!
venture in the ente rtainme nt indu stry) . A
DA T recorder , Lots of fi le space. Automatic
surge- hyd raulic brakes on the tra iler. An
adaptive and overr idable automatic t ransmis
sion. d r iven by torque and speed measu re
ments . Retractable aerodynam ic s ide cur
tains. Etce te ra . BUI no mceo r! Gona keep this
cycl ing life pure .

Cheers from the road . and thanks to all who
wandered by our booth at Dayton! Helluva
h - \ ...~

S ow ... m.lI ':.M'
., ' -,.

To find out more about Steve 's hiXh tech
1I00/Wtli c ad ventures , you ca ll ft'qu esl
reprints ofparts / -5 from 73 editorial offices
($3 f or the first one, $/ .50 thereafter}. At/
dress correspondence ami orders for Steve 's
boo'" Comput ing Across America . 10 e M,
/J06 Ritlgell'lly Al'e, , Nell' Aibany /N 47/50.

rIIJ1/11,~. And the last th ing I want to do in
the middle o f a brea kfas t of champignon
is sland on the s idewalk and try to expla in.
before the omelette cools, what all the
switches do.

That was rne monvanonbehind the z-mctcr
touch-tone link between an HT and the bike .

I have refe rred ear lier in this se r ies to
remote cont rol of the speech sy nthesizcr-c
bas ically a means of selecting one of a stored
repertoire o f pre-programmed speech strings
via a 20C90 on the 6!lHCI I 110 bus. Ot her
commands allow direct control of the si ren,
the flasher, and the security syste m itsclf
and origi na lly, I set it up to a llow In) seconds
of loca l audio to be transmi tted hack to me
on demand . The trouble with that. however,
is tha t the language of bysta nders docs
not necessa r ily ad he re to the stylistic
standards set forth in Pan 97 of the FCC
regs . .. specifically those having 10 do with
obscenity . Tcl ling the bike to transmit what il

hea rs o n 2-mete r simplex is more than a
little r isky.

So I'm on the loo kou t now for a good dea l
on a pa ir o f 49 MHz transcei vers . one of
which can be PTT d by remote control and
the other of which will live in my "off-b ike"
package. With the addition of a second packet
TNC artache'd to my laptop computer. I'll be
able to s it in a restaurant and carry on a very
convi nci ng " live" conversa tion via the sy n
thesizer. Frivolous?

Not at al l. Arthur C . C la rke once noted that
" any sufficiently advanced technology is in
distinguishable from magic. " When the ob
jcctive is security , a bit of tricke ry ca n gc a
long way toward keepi ng those o f 10 .....
motives int imidated, And during a ll those
other times-the times of elect ron ic Flirting
and teasing . intellect-fi lte ring and fr iend
p olling-e-well . it's FUN , This is exactly what
technology shou ld be.

Sneak Prc\ie'-'

While on the subject of add it ions 10 the
win ncbiko. by the way. I should comment on
the effects of visit ing such tech-meccas as the
Dayton Humvenrion. CO MDEX, and CES .
This is the sluff that fuel s the bike . and I
suspect it has a lot to do with you r mot ivat io ns
in this hohby as well. There ' s an adrenah n
like rush associated with wandering a isle
aft er a isle o f whiz-bang gizmology. especial-

wu;r~~, , ,~' "Co'

Gt'f1!"&.i!:.'@ JMJ§§&.ill!fjdJJEil,
~"""Iflli.Ill~~

"&iJim.~~'ffJJ1j)@
m~~:~}

the position of a hidden sw itch . The usual
mode is page-only: the mach ine beeps me
when so meone touches it. Normally I leave
the siren off. Its 130 dB wail is enough 10

ccriously alienate anyone ncarby (especially
if it takes me a while to drop my fork. extract
pasta from my bea rd. dodge waiters and ta
blcs . wait for an elevator, and sprint out the
door to d isarm the thing). But sometimes the
siren's ack nowledging ch irp upon being
armed is a good deterrent -that . along with a
few blinking ligh ts labeled "secu rity sta tus. "
let s people know rhau hcy should look but no!

touch.
If the bicycle-control processor is alive .

then an additional level of " pro tection" is
added. the efficacy of which is entirely de
pendent upon the personalities invol ved . A
few weeks ago, a fiftyish woman had the gall
to s ir on the -ear-..... hereupon the bike made a
loud gunshot sound and firmly said, " Please
do not touch me! " She leapt up, sta rtled and
embarrassed, and apologized to it.
A heavily made-up fricnd of he rs
with a cigarette walked over In see
what a ll Ihe fuss was about , and I
couldn 't resist: I transmitted a
touch-lone command that caused the
bike to say. " This is a no- smoking
area." The two o f them guilt ily
hacked off about ten feel . speculated
awhile. shook their heads in bcwil
dcrmem, and left. , .g lanc ing a few
time s over the ir shoulders to make
sure it wasn "r rolling after them with
evil intent.

Unfo rtunately . il doe sn 't always work
that way . Some people keep touching the
hike ove r and over to hea r the Vorrax sy n
thes ize r ta lk. realizi ng qu ire accurately tha t
the re 's, no bi te in the system's level -two
bark : " Do not touch , or you will be vapor
ized by a laser beam .... , Children, depend
ing upon their sophisucarion, e ither respond
wi th delighted glee o r nee in terror . " I
just warma buy the pan that ge ts rid of the
kids , " qu ipped a Florida ham upon wi t
nessing the latter response at the O rlando
Hamcanon.

The nice Ihing about a motion sensor is that
it responds to the mo ve ment of anythi ng
phys ically connected 10 it. As such. my trail
e r is just as protected as the hike-and until
we installed an Ungo remote senso r on Mag
gie's machine , a ll we had 10do was park it in
co ntact with mi ne ,

Copin~ With Falw Alarms

O K. Gelli ng beeped whe n the bike is
touched is fi ne, because it makes it possible
10 turn Illy hack on the damn thing and think
about somethi ng else . But the problem is
that MOST alarms turn out to be caused by
someone wiggli ng the handlebars (" O h look ,
here's ho.... he steers ir!") . stroki ng the seal
fabric, o r finger-drawing WASH M E in the
road dusr o f my fa iring . Neithe r event is
serious enough to warrant columnist /IIler-
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Number 23 on your FeedbKk c.rd

Care and Feeding
of a PBBS

Timely tips for packet bulletin
board users (Part II)

by David McLanahan WA 1FHB

•

Disk Files
In addition 10 mai l. the POBSs o ffer disk

files. What is listed as a message or bulletin
and what is carried as a d isk file depends on
the taste of the system operator. but computer
programs. and documents suc h as the ARRL
Gil/cway and the W5YI Report arc normally
carried as disk fil es, as are reference materi
als such as system maps.

There are two types of PBBS in usc. llop
py-d isk based and hard-disk based . and this
reflects into the organization of the disk files.
The floppy-ba sed system will have bet .....ccn
one and four " log ical" drives and its direc
to ry is not usually div ided funher . W will
give you this listing , although you can use
normal CP/M file type specification to limit
the list, i.c. . W · . IIEX or W nXI ?ARL.
where? substitutes for anyone character in
the filename or ex tension . and • substitutes
for any number o f charac ters.

On a hard-disk-ba sed board . however.me
files are usually pa rt itioned by the operator
into categories- ARRL Bulletins. Network
Information . Hardware H ints . etc . Each of
these categories is given a lette r. and that
leiter is add ed to the \\1to obtain that direc to
ry . Thus. on most systems. W A will list
ARRL news. W R will show general bul
let ins. and so forth (sec example) . These cate
gory leite rs may vary slightly from board to
board. but a plain W will give you a listing o f
them . (see Fig. 8.)

Having found a file of inte rest. enter D
fll enam e.ext to get it. (Don' t include spaces
between the name and the extension . even if
they arc shown in the di rectory.) The s ize of
the file . o f cou rse. gives an indication of the
time needed to send it. If the channel is busy.
the downl oad of a 12 kilobyte file will proba
bly fai l part way through . and there is no way
to get the PORS to " fil l" with only the last
third of the file .

There is an important detai l on d isk file s:
All of the PRRS' s programs and file s arc held
on those disks. and the operator has a switch
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to "hide" the files he doesn't want madc
public or down loaded . He may forget to hide
a file . however. that should be hidden. If the
PRBS user run s across a program with an
e xtension (final three letters following the
dol) of CO M or EXE. suc h as SO~fF:

:\A!\IE.CO~t. he should NOT try to down
load it. It ' s an executable command program
and. if downloaded . the PRBS may crash .

Up loads a nd Disk Space

PBRS operators usually welcome the up
loading o f pertinent files by users if it's done
with forcthou ght . but it's wise to check with
the ope rator fi rst. Befo re doi ng it. determine
the s ize of the file to upload . Then log on and
do a W command to check the amount of
space avai lable on each disk . Assuming that
one of the disks has a LOT more space than
the size of the file . do U O:filename.ext
(where B: is the letter of the disk with much
ext ra space) and send the file. ending it with a
AZ tConrrot-zj.just as in ending a message.
As with calls . e ithe r uppcr- or lowe r-case
letters arc OK . Note the admonit ion. in Part
One . against using telephone modem error
checking protocols with pac ket.

The rea son for speci a l care on the disk
space is that the PROS has two disk files .
usually hidden. that expand on their own
du ring no rmal opcration- LOG.T l'\C (the
transact ion record ) and !\IAIL.DAT (the
message file )-and if these are properly hid 
den . the user won 't know which drive(s) they
are on. If a user loads the disk conta ining the
mail to within 2K of full. and a subsequent
forward conta ins a 3K bulletin , the system
will c rash . likely de stroy ing the mail file. Of
course . the ope rator is watching for this. but
he may be away (unattended automatic opera
tion is legal) and unable to catch it before it's
too late .

This space problem is most pressing with
the floppy-based systems. which have 480
to 1000 kilobytes on-line space tota l for ev
erything. hut even 10 or 20 megabytes of hard
disk can fill eventually . There arc lots of files

moving between boards now . and the 20
meg hard drives are go ing to fill even faste r
when the badly-needed 19.2 kilobaud O l B
back-bones are in place within sill months
or a year.

Hidden Fi les

There are a numbe r of files . used by the
PO BS and usually hidden. that make dull
reading if they are found : LOG.TNC (a
slightly cryptic record of board act ivity) .
COS FlG.Tl'\C (the file that contai ns all the
" personalization" of that particular PBBS).
and FWD.T:\C (the file with all the forward
ing instruct ions and calls used by the board) .
USER. DAT and USER. OAK contain coded
information about the board 's users . (This is
the file that holds. for example. the nam e that
goes with your call and the data on your last
check-I n. ) M AI L. DAT and MAIL.RAK
contain all the mail on the board. again in a
ve ry c ry p tic fash ion . ~IOS .Tl'\C and
CALL~.TSCcontain lists of stations recent
ly connected or heard . H EI.P .T :\C and 1:\
FO .Tl\C are the files that the user gets doing
the II and I commands. respectively .

O ops!

Once in a while. through the renaming
of a file or a keyboard error. a user may
find himself on the receiving end of a nea rly
inte rmi nable t ran smiss ion . Perhaps he ' s
started a download of a long . inte rest ing
BAS IC program. but after seeing the first
few lines he realizes that he already has it
(possibly under a different name) from anoth
er board . Or. perhaps . on a boa rd with a
current message number of 5280 and 122
messages on-line. he fumble-fingers L 10
instead of LL 10 and spots the error when a
list ing of message 47. filed in 1942 . graces
the screen.

Once a lon g transmission has started. the
PBBS will not respond to any abort corn
ma nd, nor will it even hear the R for good
bye. The user can just go for lunch or a siesta
and let 'er perk . but that ties up both the PRBS



notation-is rapidly becoming
more widespread and put s the
monkey on the back of the user.
This scheme is a bit like knowing
and us ing a telephone area code .
When ente ring the address call ,
the user follows it with @ WBRLI
or @ KOIR .

Sp e cifi c ati on o f a n @
< P RBS > o n a message ta kes
precedence . for that one message .
over an entry in forward files .
Thus. if NIFBC , a regular user at
WA 1FHB in Marlow , NH , is vis
iting in Syracuse. NY, (a suburb
of Live rpool) , a mes sage ad
dressed to NIt' RC @ N IRCK
will go 10 the N I BCK PBBS in
Liverpool . regardless of forward
file ent ries a long the way that
would normally send an NIFBC
message to Marlow . NH .

The actual forwarding process
depends on a personalized (for
each PBBS) f ile usually ti t led
FWD.TNC. This file starts off by
se nd ing parameter adjustme nt
commands to the TNC. For exam
ple . as forward ing can be disrup
t ive to o the r channel act iv ity ,
most PBDS o perators increase
DWAIT , the time for the TNC to
wait after the channel clears be
fore it will transmit. This gives
priority to keyboard users and to
PBBSs that a re dealing with key
board users (as opposed to another
PBBS that is forwarding).

The file then specifies the pon
(fo r a multipon system) . the time
span over whi ch to forward , the
call o f the destination PBB S, and
the digipeater string to use. fol
lowed by an addressee list for that

PBBS . This list will have both calls o f other
PBBSs and users . as well as other types o f
addresses. such as NTSME (National Traffic
Service. Maine) or MAPRA (Mt. Ascutney
Packet Radio Association).

The t ime-span sett ing for forwarding is im
portent to prevent QRM and spinning wheels .
If a PBB S attempts to forwa rd du ring a usual
ly busy time (such as just afte r many of the
users get out of work). the forwardi ng clut
te rs the channel for them , making normal
act ivity difficult . Into the bargain. the actua l
forward will likely fa il because of collisions
anyway. particularly if it's a long message o r
a mu lti-hop path .

.'()rwardin~ Delays

There are a number of causes for delay in
the forwarding of messages. If a PBBS sus
pends forwarding between 16(X) and 2359
local and a user drops in a message after his
15XX forward session, obviously nothing is
going to happen unti l the forward after mid
night . and that o ne's apt to be a bit of a zoo
wit h all PRBSs tryi ng to move the accumula
tion of eight busy hours.

The nature of the programmin g is that the
PBBS mu st be clear (i.e. , on-line with no user

73AmaleurRadio .. JUIy,1988 61

- _ .rd . " C. DS_ " " : ::.,.,.... :,..
,·, ,,U·,,, " "....." ,~...,....., ,.~",woe ,_
.... ,....,-, .'0'"_'l»ol .......
, .•,_. : (OA.

' . ' 00' 0<> 18",_'·D , 3<>0N'.... '''''''. ,,,U-D """
C<lN ,,:0..,.... ,-. ,,,,.

of recent U( ·t;v;ly

.-_..., ..~. ,:,

,. ,~.T._ ,. , ...00.... '. _ ••,. , ""__.T,, " , " 00"':._ "k C'. 'LII...... ' k , ""'.......- ,.
" ......T.•T. " ""'00'._ ",. ",,,,,," ,,... QC ' " , ""'............. ,.
" , ~.D..... ""l ,. , ........,.- ",. """"T.".T" " ,

~.T••' ."'" ,.,. .. lTO~" .''''' " , . <'_ N. ••G ".. ""'01,..._ ,. , ....... "" , • DOC ,.
y ... . ,..a.;.o. " ""

~ ""~••" •• _ -_•••. ,.S.<)l _
.. .. lOC n'~ " ..". , :~.Q
" ' ~" ~~..., ,~... ~ ,,:..""t<. :" D ,n,"·, ::,._ ,. n~, ,.,,,,,,, ::,D
'O ,N ~~,. __ "''''''...-:-1 '-.0' "" , : ,.~

~"... :,,: ~. c. ''''
~ ' ~I Cg~ . " 'C.- ' ~ : ,::t. '''''' ,.... , "••,. """
., ..." . 1:1 . . . .... , ,,..
• ,...... 102: _ ...... 'D:Ioo
N'~ ' ''.s _II'" ,.~....." ",.. ....,.... ,D,.
~. , ...., .. II . . " ' ~"R !:O.
N."" "'" '·ANC~ .".,
'~" . ' .".' 0. ~'U

logging o n and ente r ing his name docs not
automatically become a local user.) Periodi
cally that PBBS operator then sends "local
user lists " to other boards in the area (and . o f
cou rse. receives local user Hsts from tncm for
inclus ion in his forward fi le) .

Now, this can wo rk only withi n a reason
able area. For example . New England PBBSs
cannot be expected to keep local user files for
the West Coast or eve n for all of Ncw
England. particularly with all the new users
com ing on .

The second scheme- the @ (" at s ign" )
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Fi/(ur~ 8. A JUmp/~ ftnr corr"~CI ...ilh U ne ....bourd. Afta twi"K greeted, Ih~

user emered h" mlmt' (N) . h"",t' PBBS (Nil}. and postal zip :;:ont' (HZ}. Sht'
Iht'f1 listed Ih~ lu.~1 five Rlt'na/(f'S (ILS) and used (W) 10 I(t'I Ihe list 0/fill'
dirertories, Aft er reading 111'0 of Iht'se di rectories wilh WH and WM, she
signedoff with Iht' B command.

~1i."Cellant'ous Comma nds

and the cha nnel (not 10 ment ion
his own packet sta tion) .

The best solut io n to thi s prob
lem is just 10 d isco nnect from the
PBBS . Once the TNC tells the
PBBS that it hasn ' t anyone to talk
10. it will blow out the text in its
buffer and re set itself. The other
alr e rnative , j us t turnin g o ff
the radio . will work also. but the
PBBS will cont inue 10 ret ry trans
mission unt il it retries out. d iscon
nects. and resets itself. Th is will
take longer, again ty ing up both
PBBS and channel.

B. goodbye. (no modifie rs) logs
off the system politely . Discon
necting will also work , and if the
user " goes away" quietly . {i.e. •
eithe r no acknowledgements or no
input) the board gives up afte r
severa l m inutes and resets itself.

J (no modifiers or arguments)
gives a timed list of the stat ions
most recently heard o n channe l
and most recently connected to the
PBBS. (sec fig.9 . )

P < call > gives the most re
ce nt digipeater path used by
< call > to access the PB BS. Note
that if < call> is an adjacent
PBBS. the path you get may not be
the path the board uses for for
ward ing . Also. if the subject sta
tion of the inquiry las t connected
usi ng NET/ROM . the path shown
will be only to the NET/ROM . If
the nearest NET/ROM is adjacent
to the PBBS , any stanon us ing
it will show u p as a " d i rec t
connect ion" in respo nse to the
Pcommand .

T (no modifiers or arguments) lets the user
talk to the system operator if he o r she is
available . Unfo rtunately . the Xe rox 820-1
used by many PBBSs wasn 't o r ig inally filled
with a bell . so un less one has been added . the
operator has to notice the request on the local
POBS screen. If the operator docs not re
spond within a mi nute , the PBB S times out ,
suggesls 10 the user that he leave a me ssage .
and returns him to the normal co mmand
mode.

Forwarding

One of the cleverest pans of the W0RLI
PBBS operat ion is the automatic message for
warding. If the system is working right, a
use r can place a message on his local PBB S
for someone outside the immediate area , and
it will automat ically travel to the other user ' s
local or ho me board.

No. PBBSs don' t ha ve a complete , connnu
ally -updated call book on line . Forwarding
can be handled in two ways. One way is
through the " local user." Each ham on pack
et announces to the operator of a local PBBS
of his choke thai he 'd like to be considered a
local user at that stat ion. (Th is means an
e xplicit me ssage to the operaror s-a user just
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and will try again nc xr hour. The next
try may not follow the same path as the
first. but shou ld ultimate ly result in a
duplicate at the receiving station.

PBBS operato rs try to be on the ir
gua rd against this sort of thing , but du
plicates can often be autoforwa rded out
with in 1010 20 minutes of their rece ipt ,
and some PBBS operators persist in the
un-harn-like habits of eat ing , sleeping
(or even going to work) without keeping
an ale rt eye on the sc ree n.

T ramc Handling a nd NTS

The subject of message forwarding leads
directly into formal tra ffic handling and the
National Traffic Service. Now , I'm not a
real " traffic person. " but I believe that all
hams have a moral obligation to honor the
commitme nt made by our NTS brethren in
this a rea. Many PBBSs are e ither operated by

Lost ~fes.sages

Sad to say, not all messages ever make it to
the ir destinat ion , and there are a lot of places
that the waywa rd ones wi nd up . Of course,
misaddressing (t ransposit ion of characters o r
confusion between zero and lette r O . and
between number I and le tte r I) are often
caught by opera tors. but still take the ir to ll .
Lacking forwarding insrrucuons, messages
often languish on boards until the operator
t ires of seeing them and kill s them (often after
a month) . Some messages a re eliminated in
error by operators cleaning up " dead wood"
on the board .

P:in~-Pong

Putting together and maintaining a
good forward file is quite a chore and

every once in a wh ile a PBBS operator will
goof. Remember , too, the confusion result
ing fro m the fact that the zone numbers in a
ca ll no longer reflect geographical location.
Sometimes the re is a situation where PBBS A
th inks an addressee is to the west (beyond
PBBS B), but PBBS B thinks the same ad
dressee is to the east (beyond PBBS A ). On a
good night suc h a message can make the trip
back and forth between A and B a dozen or
more times!

This is followed by the recipient ' s prompt
line , end ing with the "greater than." '> , and
a return . On see ing th is , the forwarding
PBBS sends S WI XX X < return > message
title < r eturn > , and wa its . Enter title for
message is rece ived and ignored . The board
waits fo r Enter message ... it Mill be num
ber 1234, When it sees that. it sta rts sendi ng
the message.

At the downstream e nd, th e receiving
PBBS sta rts Slacking the incoming packets in
a temporary sto rage buffer . Assuming the
....acks.. keep coming. the forwarding station
continues to the end of the message and its
all-important " Z. Having sent that , it waits
for a new comma nd prompt 10 tell it that the
forwardi ng of the message was comple ted
successfully . In the meant ime, the receiving
statio n is scanning each packe t fo r the " Z.
When it is found . the IJlCM.3ge goes from
tempora ry to permanent storage and th e
command prompt is sent to the forwarding
stat ion.

Now , if Murphy , knowing its importance ,
makes off with that " Z packet (and it still
doesn ' I get through with retries) , the forward
fa ils , the tempora ry message (that might be
complete or nearly so) is d iscarded , and the
sending board tries again the next hour.

Suppose, however, the "Z makes it . but
the retu rn comma nd pro mpt gets lost (when
an adjacent PBBS starts a file dump, fo r ex
ample). The receiving station has sto red the
message and is satisfied. The sender. though ,
still considers the forward as. having fa iled ,
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KI UGM 's jon,,'arding fi/~ sho..~J th~ path to th~ N2A rY
PBBS III being thrOflgh WBIDSW, ..nil~ WBIDSW's fil~

sho_ d it through KIUGM. This 0Il~ took piau over a span
ofabout II houn.

logged on) fo r at least a part of its fo r
warding minute . II will then comme nce
the routine and ca ll the first of the PBBSs
whose traffic it holds . Unless a lte rnate
paths are provided. a s ingle busy from
the called PBBS and the program is all
done with that stat ion for that fo rward-
ing period . Likewise , if the TNC ret r ies
out . Unless the re a re o the r instruct ions
in the forward file , there will be only one
try per PBBS. Thus , the destination
PBBS being busy , even for only part ofa
minute. prevents the forward and delays
the message another hour.

Now , using a forward file set up as
me ntioned earl ie r. and having had no
luck with the distant station, the board will t ry
the one next close r and , if it bombs out on
thai , one closer st ill. Obviously. the furthe r a
s ignal can go on one hop, the faster the se r
vice and the less QRM . but the shorter hops
are more certa in.

There ' s a more serious source of delay that
can often account fo r a day or more. There
is no authcruauve list of PBBSs. They are
increasing in number almost as rapid ly as
packet use rs . Thus , most operators do not
try to include a ll PBBSs in their forwa rd files .
They include only the o nes the ir use rs are apt
10 need .

If a user ente rs a me ssage with a new @
W IABC on a board that hasn't seen that ca ll
before , it' ll just s it until the operato r notices
it , looks it up, and adj usts his forward file . O f
course, if the PBBS is unknown to his opera 
tor the user may be out o f luck , especia lly
now that the zone numbers in ham calls no
longer re late to station locat ion. This is a
problem especially a rou nd holidays and va
cat ion time , when visito rs from OUI of the
a rea a rc attempt ing to communicate with
home. If a use r sends messages to distant
po ints , it 's helpfu l to put the dest ination town
and state in the message title 10 assist the
PBBS operators along the way .

To understand the reason for the creat ion of
duplicates. let' s look at the actual details of
the forward . Fi rst . the forwarding stat ion at
tempts a connect wi th the desired rec ipient . If
the connect succeeds, the TNC gets (and re
ports to the computer) the connect message.

Format for an NTS Message
(Radiogram) on Packet

The third line from the top is the header line . which follows standard NTS
pract ice . Following NR (number) is the sender's message number. Next is "'1' " ~'" '. '- f"~ .... "".,... '" • " "," 0 •,, " t """ .. lIS .Ol " t Qlt 10, " ' ''' . I•
a space to give handling instru ctions topuonalj-v 'R" stands for .... rou- .. 1... " " 'I " "'''''0.m, .. ' " ,.
tine " . The handling instru ctions a rc not used in this message (see ARRL

I .. ' " ''

NTS lite rature fo r detai ls .) Following that is the sender's call. The '" '0.''' ' •.,,,' "" '," " ..",
free-standing number is the wo rd count of the text , not counting the '" l " " ..

s ignature . the lown of origin and date of filing follow . Double carriage ""'OJ 00, '''' . ..__"'.. .
,_....or . .. ... to

returns separate the sections of the message (equivalent to BI on CW or .,.tl _ ,.." , ....
""'." --.. II

" Break" on voice). No parentheses o r dashes are included in the tete- ••
phone number.
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NTS people or have made a rrangements
with local NTS people to have the boa rd
covered and 10 see that NTS messages are
either delivered or passed o ff to voice/CW
nets for deli very .

Should your local board rl()( have such cov
erage. do something! Don't let a message
addressed 10 NTSNH or NTSOR sit on a
board and gather dust. II 's every ham's re
sponsibility!

Caveats
Packet operators seem about equally d ivid

ed between hams who ' ve gotten on packet
and computer operators who 've gotten thei r
ham lice nses, and many of the latter are unfa
miliar with the concept and reg ulation of
" third-party traffic . " Basically, th ird-party
traffic is any message to or from anyo ne
(amateu r-licensed or not) who is not partici 
pating in a OSO . Of course , about 110% of
all PBBS opera tion is thi rd-party . Third-par
ty traffic is specifically forbidden within
many countries (such as the United Kingdom
of Great Britain) and between AN Y two
countries, unless a third-party traffic treaty
between those countries is in effect.

Because the United States, Canada , and
Mexico spec ifically allow third -party traffic

within their respective cou ntries and there is a
third-party treaty in effect between them. we
tend to forget that this is the exception. not the
norm . (Almost all of Europe is off limits, for
example.) Using the PBBS network 10 try 10

forward any kind of mcassage out of the
cou ntry is a definite no-no. unless a third-par
ty agreement exists.

" Many PBBSs
. .. are operated
by NTS (Nat ional
Traffic Service)

people . . . "

Also be aware thai the PBBS software is
mature, and Hank Oredson W0 RLI , the com
puter wizard who wrote it. and the others who
maintain it try to keep the commands constant
in the face of program improvement. The
release of version 9.8 was widely heralded as
the ultimate and perfect end of a long evolu
tion . We are now using vers ion 12.0 of the

original code and C-Ianguage versions have
bee n released . The W0RU C code (which
can be " ported" from one type computer to
another) is now up to verso6.05. and several
other programmers have had C-language
PBBS code up and running at numerous sites
for a long time. The PBBS programs will 00

doubt continue to evolve , causing minor
di fferences in the command structure .

Kudos

On the subject of program writing and on
going support, a bow is due in Hank's direc 
tion fo r both the excellence o f the program
and its documentation. and for the attention
and care he gives both the program and the
network that uses it. Without his efforts.
packet would not be where it is today .m

Dave Me Lanahan WA IFHB has been Oil

packet fo r several years and currently runs a
PBBS using a call issued bya local CB store.
He is presemly studying for his FCC Novice
license. He is a/so an optical engineer and
physicist , a Certified Flight Instructor, and a
nationally registered Emergency Medical
Technician. He may be reached at PO Box
/ 7, Marlow NH 03456, or @ WA /FHB.
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RECEIVER
13 7.5 MHz

S-BANO CONVERTER FOR YOUR 137 MHz RECEIVER

~ PREAMP CONVERTER
1691 -LY (N) MMg1691 MMk 1691-137 ,5

1691 -LY (N) MMg 1691 MMk 1691-137.5

GAIN: 20dB GAIN: 13dB GAIN: 20dB TYPICAL
BOOM: 6 ' N.F.: 1.2dB N.F.: 4.BdB MAXIMUM
$86.50 12VDC @ 40ma 12VDC @80ma

$250.00 $330.00
send 66 c(3 stamps] for detailed specs on all VHF & UHFproducts. Shipping FOB Concord, MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Sl SPECTRUM INTERNATIONAL INC. (61P263-2145

P.O. Box 10845, Concord, MA 01742. USA B ~
CIRCUU:J~REAO[R~

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on our top quali ty summer mesh cap $ 7:
with while seamless trent and matching bill
They come in royal blue, red or bro wn with matching
color thread
WINTER CORDUROY also available 8"
in red or navy blue with white Ihread $ ••

Please send; first & last name (max. 14 ltrs)
call (max. 6 ltrs). city & slate (max. 14 ltrs)

BE SURE TO INCLUDE COLOR
Send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 25c for each add'l cap ordered .
ALtON 3 TO S WEEKS FOR DELIVERY MO RESIOENTS AOO~ SAlES TAX

WE WELCOME INQUIRIES FROM CLUBS
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View On Video Processing

Dr. Ralph E. Taggart WBBDQT
602 S. Jefferson
Mason, M/48854

SCAN CONVERTER
SOFTWARE

By describing the basic soft
ware features 01 my WSH· scan
converter, I will answer quite a
few questions at once . It is an
appropriate lime to treat the
subject since the current release,
Version 5.0, will be the last ma
jor upgrade of the software. Ver
sion 5.0 does just about anything
one might want as the central
element of a satelli te receiving
system.

An EPROM inside the converter
contains the software. The soft
ware represents approximately
6K 01pure machine ecce.

Tile preferred method 01 boot
ing the software is the use of a
front panel BOOT switch. When
this switch is ON, the software will
boot automatically when the pow
er is applied to the host Color
Computer. Even though the scan
converter is connected to the sys
tem, the computer will come up in
BASIC. Once the power is ap
plied, the user can run tracking
programs 01any other application
with the switch OFF. With the
scan converter running , if the
BOOT switch is turned OFF and
the computer RESET switch is
pressed, the system will drop out
of the scan converter software
and back into BASIC withOut auer
ing any image data in memory.
This lets the user run any other
BASIC or mach ine language
programs for playing with the im
age. Gelling back into the scan
converter program is a simple
mailer of simply turning the BOOT
switch ON!

The software is all menu driven
and requ ires only singl e ke y
Strokes to activate features on in
d ividual menus. One use, for ex
ample, is the < ENTER > key. It is
not required and the computer ig
nores keys that are not included
on the menu opt ions. When the
software is called , a grayscale is
passed to the d isplay system and
the Main Menu is available (see
Menu 1).

Options 1-6 are all imaging
modes for loading images, either
directly Irom the station receiver,
or from the audio tape deck. When
one of these modes is selected.

the Load Menu will appear (see
Menu 2) .

All the modes are listed in the
left-hand column and the one the
user selects will be indicated by a
small token posted next 10 the se
lection. The image status column
is used to provide an indication of
the status of the load operation.
When an image is being loaded ,
Ihere is no effect on the image
currentl y on di sp lay, since the
new image will not be passed to
the display until it is complete.
This is a nice feature , since the
user does not spend time staring
at a display where a new image
is gradually overwriting the old
one! The < CLEAR> key can be
used to exil a load operation at
any time and return the user to the
Main Menu.

AUTO WEFAX is the " stan
dard" WEFAX mode and is com
plelely aut omatic . Loading 01 a
new picture only begins with de
tection of a start lone and all tim
ing and phasing operations are
automatically performed. As Ihe
system goes Ihrough the various
start, phase, and load operalions.
the status will be posted with to
ken indica to rs in the IMAGE
STATUS column. The status indi
cator will indicate WAIT in the in
terval between WEFAX transrms-

METSAT DISPLAY PROGRAM
VER. 5.0 Cl l 987

OR. RALPH E. TAGGART

- MAIN MENU

l-AUTOWEFAX 6-120LPM
2-QUADWEFAX 7-DISPLAY
3-NOAA VIS 8-MED RES
4-NOAA IR 9-PHASE
5-240 LPM o-FAX OUT

KEY IN SELECTION .

Menu t.

METSAT DISPLAY PROGRAM
VER. 5.0 01987

DR. RALPH E. TAGGART

-LOAD MENU

AUTOWEFAX IMAGE STATUS
NOAA VIS WAlT
NOAA IR START
240 LPM PHASE
120LPM LOAD

USE <CLEAR > KEY TO EXIT

Menu 2.

sio ns. In ellec t, th i s mode
operates as a WEFAX bu lletin
beard. where the mon itor is al
ways displaying the latest image.
When I am not using the system
for other modes, I keep it in the
WEFAX mode where it gives me
the latest WEFAX image with no
attention on my pan.

QUAD WEFAX is basically the
option d iscu ssed last month. It
functions like AUTO WEFAX in
many respects except thai it takes
in lour quad transmissions and
merges them to reconstruct the
image of the entire earth disk. The
token posted next to AUTO WE
FAX will contain a < Q > , 10 indi
cate that it is the quad mode which
is operating while the LOAD indi
cator (status column), will include
a number (1 -4) 10 indicate which
frame is currently being loaded .
While AUTO WEFAX will continue
10 load frame after frame , unlH the
user exits, QUAD WEFAX will re
turn 10 the Main Menu when the
earth disc is complete.

Variable Line Speeds

NOAA VIS and NOAA IR are

METSAT DISPLAY PROGRAM
VER. 5.0 Cl l 987

DR. RALPH E. TAGGART

-MEDIUM RESOLUTION MENU-

1 2 3 SELECT DESIRED QUAD

4 5 6 USE <0 > FOR MAIN

789 MENU

Menu 3.

MElSAT DISPLAY PROGRAM
VER. S.O C1987

OR. RALPH E. TAGGART

_HIGH RESOLUTION MENU

123 SELECT 123
QUAD-USE

4 5 6 <0> FOR 4 5 6
MEDIUM

1 e 9 RESOLUTION 1 8 9
< MR HR >

Menu 4 .

METSAT DISPLAY PROGRAM
VER 5.0 '01987

DR. RALPH E. TAGGART

- FAX MENU

1-WEFAX RECORDfTRANSMIT
2_ SMARTFAX (FULL FRAME)
3-SMARTFAX (HIGH RES)
4-SMARTCRT DISPLAY
5-ALDEN WEATHERCHART

KEY IN SELECTION (0 TO EXIT).

Menu S.

routi nes to produce full -Irame
display 01 TIROS/NOAA visible
and IA data respectively. When
either mode is selected, the sta
IuS column will indicate PHASE,
followed by LOAD after phasing
has been accomplished . Once
768 tines of image data have
been loaded, the picture will be
passed to the d isplay and the
system will return to the Main
Menu.

A 240 rpm scan rate can be
used lor manual display 01 WE
FAX images bul is intended pri
marily for advanced COSMOS
display. The 120 lpm mode can
be used for either side-by-side
d isplay of NOAA visible and IR
display or lor 120 lpm sevier
METEOR d isplay . Neither o f
the se routines incorporates au
tomatic phasing since they are
designed as general-purpose
modes. Both will display the im
age and return to Ihe Main Menu
after 768 image lines have been
loaded and the image can be
ph ased us ing the Ma in Menu
PHASE option.

When the system returns 10 the
Main Menu from any 01 the imag
ing modes, the image in memory
(and on display) is "frozen" and
available for manipulation by oth
er Main Menu opt ions. DISPLAY
is the simplest of these. It allows
the user to recover the lull-frame
display of the image in memory if
they have been playing with the
Medium or High Resolution op
tions.

The MED RES or Medium Res
olution option is the user 's gate
way to the ultimate in image
detail. AlthOugh the display is lim
ited 10 256 lines with 256 pixel sJ
line and 16 grayscale values, the
image in memory has 768 lines
with 10 24 pixels/line. If effect, the
256 x 256 display can be used as
a "window" that can be used
to " zoom" into the high resolu
tion image in memory. When the
MED RES opt ion is selected , the
Medium Aesolut ion Menu is pre
sented (see Menu 3).

This menu gives tne user tne
opportunity 10 select anyone 019
overlapping quadrants of the lull
frame image . Anyone of which
will represents about V4 of the en
tire image area and twice the reso
lution of the full-frame display. Se
lect ion alone of these quadrants
(1- 9) will result in the display of
tnat quadrant and the posting of
the High aesorcuon Menu (see
Menu 4).

The selected Medium Resolu
lion quad will be indica ted on the
display to the left , while the dis-
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play to the right represents one of
nine possible high resolut ion sub
sets of the Medium Resolut ion im
age currently displayed . Each
lime the user enters the number of
one of these quads, the high reso
lution image will be displayed and
the selected high resolut ion quad
will be ind icated on the left side of
the menu.

To select another medium reso
lution quadrant , the user would
use < 0 > to return to the Medium
Resolution Menu . To freeze the
current high resolution image, the
< 0 > key would be used from the
Medium Resolution Menu to exit
to the Main Menu . Each high reso
lut ion image has twice the resolu
tion of the medium resolut ion im
age and represents about V. of
the area of the medium resolution
display.

The Main Menu PHASE option
is used to properly phase an im
age that has been loaded using
the 240 or 120 Ipm routine s.
Phasing is accomplished by mov
ing the entire block 0 1 image data
(380K) in to memory . Having the
display oriented properly, all the
other display options will continue
to display the image in the same
way.

The fina l Main Menu option is
the FAX OUT routine and, if se
lected, will cause the Fax Menu to
be displayed (see Menu 5).

Fax Output

This menu provides
a whole range 01 FAX
output options to
archive the pictures. It
takes advantage of the
fact that the image in
the computer memory
is essentially at full-res
olution. Regardless of
its original source, the
WEFAX RECORD I
TRANSMI T op tions
outputs the image in
memory in the WEFAX
format where it can be
recorded on tape or
transmill ed over a
phone line or rad io link.
This provides a very
nice method for storing
pictures on a file tape
since, on playback. the
AUTO WEFAX option
can be used lor an au
tomatic review of all re
corded images . This
option requ ires a very
simple interface thaI
will be described next
month .

The SMARTFAX op
tions all use Ihe very

simple FAX recorder described
in the WEATHERSAT column
lor September and October of
1987. The full-frame options
prints the entire picture while
the high resolution option will print
the last high resolution quadrant
displayed from the High Resotu
non Menu. In effect, either opt ion
can be used to obtain a per
manent lax printout in just a few
minutes.

The SMARTCRT oplion does
for CRT display what SMARTFAX
does for FAX . The display ter
minal, to be described in two
months, is much simpler than a
ded icated CRT disptay , and it is
useful for gening high qua lity pho
tographic prints from the image in
memory.

The ALDEN option provides
base band video output to the
Alden Weatherchart Fax record
er, reviewed in the October 1987
issue of 73 Magazine . Although
this recorder is designed strictly
for 120 rpm weatnercnart display,
the computer can format the im
age in memory to provide for qual
ity printing on this machine (see
an example in the October 1987
WEATHERSAT column).

Test Routines

Although not listed on the Main
Menu , two add it ional usefu l
routines are buried in the soft-

ware and accessible when occa
sionally needed. The first of these
is a digital osc illoscope disp lay
which is enabled with the use of
the period ( c .» key from the
Main Menu. When activated, this
routine clears the CoCo screen
and displays an oscilloscope-like
display of the video levels at Ihe
computer input. This display rep
resents a 500 msec interva l (one
METEOR or NOAA line or two
WEFAX lines) and lets the user do
a precision job of setting video
contrast for optimum display with
out the use of an external oscillo
scope. Use of the < CLEAR > key
will restore normal Ma in Menu
display and Ihe " scope" routine
will not alter any image data in
memory.

The second " buried" routine,
activated by using the srashbar
« I » key from the Main Menu,
will cause a grayscale to be
passed to the video display. This
is the same grayscale posted on
power up and is useful for op
timizing monitor brightness and
contrast, as well as settrng the
proper t-stcp lor photograph
ing the TV monitor display. Since
this grayscale is generated by
the computer . it does not alter im
age data in memory and the origi
nal image can be re-displayed us
ing the Main Menu DISPLAY
option.

Future Developments

At the start of Ih is discussion,
I noted that there would be no fu
ture upgrades 01 this part icular
sollware package . Some future
developments are in store. A disc
version of this same soltware
package for the CoCo is presently
being debugged. The program
has all Ihe leatures noted here
with the add ition of the ability to
save and load images from disc.
This will be a floppy-based ap
proach for reasons of cost ettec
uveness. Since each image repre
sents 380K of data, a hard disk
would seem ideal for bulk storage.
Unfortunately, a 10 meg hard disk
will only hold about 26 pictures
and will set the user back $400
500 or more lor a CoCo compat
ible drive and controller. In con
trast, a complete double sided
floppy system will cost less than
$200 . Although each disk will
store only one image. at less than
$1 per disk. a $400 investment will
let the user store 200 images! Ac
tually, of course. there is no upper
limit to the number of flOppy disc
images the user can file away. Re
gardless of the number in ques
lion, it is far cheaper to do it with
lIoppies, not to mention the lacl
that a drive crash will not destroy
Ihe ent ire file of images.

Picture of the Month

This marvelous Im
age was pulled from
my files. having oriqi
nally been supp lied
by Bob Popham at
NOAA. This image was
obtained at 18:35Z on
11 February 1975. It
rep re sen ts th e f irst
im ag e from SMS-2
(Synchronous Meleo
rological Sa tellite). the
prototype for our pres
enl GOES system. 11
was the pictures such
as Ihis, that spurred
many of us 10 make
the difficult transit ion
from VHF to s-cano
(1691 MHz), something
we take for granted
today!

"Reterences to WSH
refer to the Third Edi
tion of the W eather
Satellite Handbo ok ,
available f rom
WBBDOTat$15.00per
copy. Outside of the
U.S., please include an
addi tional $1 .00 for
postage.
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source vo ltage . For example, do not use
small circuit board mou nted relays to switch
120 VAC circuits. Instead . mount a separate
relay with suitable insulation specificat ions in
a separate enclosure . See Figure 13A and
138 .

My prototype Hornblower has so far given
me tota lly reliable service .

Hornblower' s applicationdeve lopment has
been slow , bu t well worth it. Anyone fond of
" warming up the im n" will find this a de
lightful proj ecl !1FJJ

In spect adj ace nt
wi ri ng a nd c ircu it
pads for accide ntal
so lder bridges . Re
move excess solder.

Find on the foil pat
tern the location for
C I04 (ncar UlO2 pin
6 and ground). The
w ider pads for CI 04
are not on the circuit
board . Pl ace C I04
Oat on the ci rcuit
board . Connect C I04
between U I02 pin 6
('II R 103 connection)
an d t he adj ace nt
ground foil.

Finally . refer to the
foil layout (upper left) on Figure 10. Those
who want to take advantage o f the saturated
co llector of Q I for relays. LEOs, ell' . should
connect a wire from that collector to the ho le
representing the fi fth po sition fro m the lower
left of the card edge (see dashed line).

In CJosi n~

Hornblower is designed to be limited only
by the imaginat ion of the user. It's virtually
impossible to deta il all Hornblower appli
ca tions. One word of caution: Do not put a
high voltage across the Ho rnblower. Usc low
DC control voltage when using Hornblower
for cont rol of AC devices . or devices using
DC voltage s g reater th an Hornb lo we r ' s
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Fif(ur~ 12. DTMF /- 16 d~codermodu/~.

COllfillUf'd1m", paf(l' 29
x ear the trace j unct ion of UI02 pins 3 and

5, cut I,i" from the foil trace connect ion be
tween th is j unction and U 103 pin I . Leave
trace connectio n bet ween U I02 pins 3 and 5.

Prepare two , -!Ii! N smal l insulated wires.
(#30 wire-wrap or equivalent} by stri pping
1 . 1 6 ~ insu lat ion from each end. Carefully tin
each end w ith solder. Tin each end o f the foil
traces with solde r.

Connect one of the wires from U I03 pin I
trace to U 104 pin 4. Leave IC socket pi n hole
open for later installat io n of IC socket . Con
ncct thc other insulated wi re fmm U I03 pin
23 trace to U 102 pin 5. Again. leave the IC
soc ket pin hole open for late r installation of
the IC socket.
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Style W Style X Style Y Reverse

Cal1 _~

o V ISA
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QSLCards
O W o x O Y
0 100 @ $8.97
0 250 @ S19.97
0 500 @ S39 .97
Po..rage and Ha nd ling S I.OO
I'or n RST CLAS." ~ l.'". ~dd . n ....dilion.ol
Sl _(,j) ror prompt"" dl'fi.ft) .

o M e

Style :
Quantity :

, -- - --,
I (

I (

I (

I I

I I

I I
I Please p rt n t! I

I N ame - -- I

I ,\ ddr(' o;s _~~ I

I Cil y I

I D A " : 0 C h .... k /l\1 0 I

I I
Card " _~_

I I
L ~I rour ool.r~ iJM..,::.WG~_Ctr>tn~"""::wghSH OU;& ~: Uodtw.ynt -.J

Now you ca n get the highest q uali ty QSL ca rds withou t
spend ing a fortune! We put these ca rds on our p ress as fi ller
between jobs; it gives the pressmen someth ing to do and lets
us print QSLs for you at an absurd ly low price .

Not that we skimp: All three styles are p roduced in two
colors [blue globe or satellite with b lack type), At these
prices. you can start the new year ou t right by QSLing a ll
those d isappointed hams w ho 've been waiting for your ca rd.
Tell 'em the card was pri n ted by Wayne!
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VHF and UHF Operation

Number 25 on your FeedbKk e.rd

ABOVE AND BEYOND

Coming Attractions

Next month , I'll have a full re
port on grid expeditions for the
902.1296 and 2304 MHz Sprints,
and hOpefully they'll be somewhat
more successful than 220 was' Al
so, a sneak preview of the new
Yaesu FT-790R 70cm portable
(companion to Ihe FT-690R and
FT-290R 6 and 2 meter units), just
released by Yaesu in lime for Day
ton. I still maintain these are the
best VHF/UH F radio values
around...a portable, mobile and
base station all in one package al
an excellent pnce .

Perhaps I'll be fortu nate
enough to work some readers as I
go on a few OXpeditions this sum
mer. The CO WorldWide VHF
WPX on July 16-17 will see me
tripping through FN14 and FN24
in upstate New York, working 50
through 2304 MHz. The August
UHF Contest will see a trip to ei
ther FN23 or FN34 for microwave
operation, and it should be fun .

Whatever seems intriguing ...
now's the lime to plan it , and
get that new antenna up... install
that new transverter... bui ld that
new preamplifier... or go grid
hopping. Remember, eu of the
summer contests offer secerate
competition categories for OAP
Portable stations , and at least
two offer trophies for the effort
(June VHF 000 Party and July
CO VHF WPX) . Why not give it
try? See you in August...Above
and BeyOnd fJI

902 MHz and above. In many cas
es, having the beacon close to the
calling frequency allows a quiCk
check 01 propagation withOut hav
ing to jump up lhe band 300 or so
kHz. Also, operators use beacons
on 902, 1296 and 2304 to resolve
their actual operating t recuen
cy ...1certain ly do on 1296! Anoth
er point to consider: It makes
sense to have the beacons situat
ed as low as possible within each
band as the MUF creeps higher
during enhanced conditions.

Whatever your opin ion, please
convey them to John lindholm
W1XX who heads the Member
Ship Services Committee! Or ,
contact the local ARRL offic ial
(preferably Division mrectcr or
Vice-Director) as soon as pcssi
bre . While changes might be nec
essary to accomodate 2 meter
EME users, I'm not lolally con-
vinced of any problem on 220 and
432. and see no good reason to
make any changes at 902 and
above. The activity levels don't
support such a change-at leasl
not in this geographic area.

from the League regarding the
proposal in detail.

BasiCally, there is a movement
to Shih automate beacons on 2
meters and above. away from
their present allocations. to avoid
interference to EME operations.
According to the League, many
seasoned VHF/UHF weak signal
operators have li led comments
stating that such beacons also in
tenere with the National Calling
Frequencies from 144 through
1296 MHz. I have not seen any of
these comments other than those
filed by Chip Angle N6CA. He as
serts that beacons do interfere
with moonbounce activity and in
many cases run more power than
is required for the propagation
path.

The FCG-defined beacon sub
bands are (Part 97.87 (e): 144.05
144.06 MHz. 220.05-220.06 MHz.
222.05-222.06 MHz, and 432.07
432.08 MHz. No FCC regulations
exist at this time to govern bea
cons above 450 MHz. The ARRL
VUAC proposal would snttt bea
cons according to the following
table:

144.275 to 144.300 MHz
220.275 to 220.300 MHz
432.300 to 432 .400 MHz
902.300 to 902.400 MHz
1296.300 to 1296.400 MHz
2304.300 to 2304.400 MHz
3456.300 to 3456.400 MHz
5760.300 to 5760.400 MHz
10368.300 to 10368.400 MHz

The Membersh ip Se rvices
Com mittee has been asked to
present its findings to the ARAl
Board or Executive Committee in
July . MSC has also been asked to
consider whether or not to petition
the FCC to incorporate the
changes above 450 MHz in Part
97. (At the moment, no such regu
lations govern beacons above 450
MHz.)

How do you, the reader, feel
about this proposal? I sensed con
siderable objec tions at the April
meeting of the Mt. Airy VHF Radio
Club. many of whose members
are active on microwave frequen
cies and have built and operate
beacons. The consensus was that
what might be a " West Coast"
problem wouldn 't necessarily be
so in this pan of the coun try. In
deed, I've yet to hear any com
plain ts about beacon operation
with regard to EME and calling fre
quencies (which, for the record,
are in every case at least 20 kHz
higher than the upper beacon
subband limit).

Most operators felt that things
were best leh alone, especially on

Beacon Update

The ARRL VHF-UHF Advisory
Committee (VUAC) has recom
mended by a 15-1 vote. fhat the
Membership Services Committee
study tne possibili ty of new seg
ments for automatic beacon oper
ation . This information was men
tioned in the May issue of OST,
and I have obtained information

Mission Aborted

Around 10 PM , dark clouds
rolled over and high winds kicked
uo. threatening to send the Tor ma
back to France via air mail! Discre
tion being the better part of valor , I
lost no time in artfully kiCking over
the masting, completety tangling
myself in the guy lines in the dark
ness. Alter wrest ling with rope ,
coax and the stiff breeze, every
thing was stuffed into the Honda
and the tailgate slammed shut. (I
still haven't round my logbook!)
The out side temperature had
dropped to about 35 degrees. so
out came me extra jacket and a
thermos of hOI chocolate.

Home never looked so good as I
rolled in ju st after midn igh t ,
swearing up and down I'd " never
do this again" as t always do after
a grid trip. Want to know a secret?
It really was fun seeing some new
countryside and surprising every
one who thOught I was home in
FN2O. Besides. I slopped in atone
of these vacat ion bcmesnes and
boy, what a great deal I got on 2
acres with a takefrcnt view...

was on the air. Great. No point in
continuing that way, and besides
it was getting quite dark. A quick
glance at the map and I detoured
back towards the Pocono Moun
tains to try and find a site in FN 21 .
Not as rare a grid, but better than
nothing'

Alter a lot more driving . I finally
picked a roadside turnout atop a
2000 + ' plateau and set to work. It
was now 8:45 PM, and I quickly
erected 15 teet of masting. along
with the Tonna yagi and a short
9913 pigtai l. The Mirage C10 12
was wired in the line and the IC
375A promptly went berserk due
to some strange RF feedback
loop. Extremely frustrat ing! The
amplifier was shut down bul the
preamplifier proved useful as I
proceeded to log 20 contacts in
the next hour, with the spread
over a halt-dozen grid squares .

unausprccue Beginning

Twenty minute s into the trip, lhe
IC-375A suddenly shut off com
pletely-dead to the world. After
pulling into a nearby Iruck stop, I
removed the covers and did some
poking around. No blown fuses to
be seen anywhere! After some
prodding. the rig did fire up. but
with a severe RF feedback prob
lem. Some more pok ing erccrc
somehow cured it and the tC
375A sprang back to life.

By this time, I'd gobbled up al
most 20 minu les and almost
scrubbed the mission (which, in
ret rospect , would have been
smart) but set out on the Pennsyl
vania Turnpike for parts north. Af
ter driving the better part 01 an
hOur, I was but 15 miles from my
destination when the bad news
ca me via WA3AXV: Yes, FN 11
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Is it July already? Time sure
flies when gett ing ready for the
summer contest season. As of this
writing , three 01the ARRL Spring
Sprints are now history (144, 220
arK! 432 MHZ). arK! activity levels
have been high. I decided to have
some fun during the 220 Sprint by
going portable with the IC-375A
and one of the new Torma 11-ele
ment yagi s . Everything was
stuffed into my Honda, along with
CI Mirage C 1Q12 amplifier, keyer ,
portable masting, compass, clock
and logbook .

The "scheme" (as they say in
EnglarK!) was to drive up to an
area just northwest of Hazleton,
Pennsylvania, find an appropriate
high spot and operate from grid
square FN 11 . Activity from this
grid has been sparse, with only
one regular operator aside from
the major VHF contests , lob
tamed topographic maps of the
area and found several potential
sites- all easily accessible from
mater roads.

The first mistake I made was
leaving too late. Since the sprints
run from 7-11 PM local time. it
would have been very smart to ar
rive at the site by 6 PM or 6:30 PM.
This in turn meant an easy set-up
with lots of daylight left. A great
plan-except t left my house at
6:20, over 90 minutes from my ulti 
mate destination. Well , no prob
lemthere.l'd just make some con
tacts from the car.

ON THE ROAD
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RTTYLOOP

"All serious RTTYers should try
to set the money aside for

a smart interface. "

ORION HI-TECH
P.O. Box 877 1,
Calabasas. CA.
91302

1-800-255-7020
CA 818-088-4927

Constructed of high quality
aluminum with galvinized
steel bracing supports. Over
20 SQ fl . 01 antennas!
Guying is required,

CJJICt.E 167 ON RLlD£R SERVICE CARe

Looking BaCk , . •

Many readers continue 10 ask
about previous columns. An up
dated moex of RnY Loop cover
ing the first eleven years is avan
ab le . S imply se n d a sel f 
addressed , stamped envelope
with postage for two ounces and
specify the Rny Loop lnoex. AI·
so still available is the CoCo RnY
program from the January 1968
column. I'll send that along for. a
disk. $2 , and a sell-addressed ,
stamped mailer.

PClone o wners should atso
keep in touch. I have a line on
some of the PO ATTY programs

from bulletin boards. For me same
arrangement as above, I'll send
along interesti ng PC files as they
appear.

Electronic mail is always wel
come, e ither v ia CompuServe
(ppn 75036.2501) or Delphi (user
name MARCWAJAJR). Please be
patient lor the reply. send USPS
mall at the above address , always
enclosing a SASE.

N ex t month , a fancy com 
mercial program to look at, and
perhaps a peek at the National
Bureau of Standards in your back
yard , Interested? Don't miss the
August AnY Loop'RJ

€&
c.......~eo..LId.

ROOF TOWERS!
A size to fit your needs

CR 18 6 ft. $139.00
CR30 10 It. $239.00
CA45 15ft. $349_00
BEARING $ 39.00
(pnces do tlOI,nclude sh<ppong)

,, ~

CR-30
nursr

Clay took a drubbing wilh the
CoCo program as copies were cir
cureteo around 10 friends and
neighbors. This frie ndly sharing
was one of the reasons he was
reluctant to re-enter the amateur
software market. With CPR , he
has put at least one Ily- a very
large fly - in the ointment. The
reg istered user's name is hard
coded into the program and ap
pears on the screen when the pro
gram is booted. My name on my
registered copy is wen hidden-I
was unable to find where he had
stashed it . Who wants to acvemse
the y ' re illegally sharing their
ware?

The program is available from
Clay for $30 (US or CON), with $3
for shippi ng and handling for for
eign orders, Drop him a note at
1758 Comstock Lane , San Jose.
CA 95124 . Be sure to mention
RnYLoop.

Looking Ah ead . _.

Now, it's the readers' turn
what do you want to see? There's
a plethora 01topics . I could start at
tne bit/byte level, includ ing such
wonderful things as hexadecimal
arithmetic and what' s alSO ns
Chip, anyway? There's also plen ty
to sa y about interlacing and
RS -2 3 2 . H ow
about a discussion
on why TV pictures
don't look as good
as computer mont
lor images? The
range is indeed
broad , so here 's
the proposal: I will
set aside an area
called " Byte Bin ,"
or " Computer Cor
ner"-to address
these topics. Drop
a card or E-mail to
the addresses list
ed be low w ith
questions pertain
ing to ttns. A reader
shou ld do this also
if he feels he can
clarify a complex
and oft -t ouched
upon topic, so that
a ll the re aders
me included-can
benefit Irom it.

controller, and 'rene Theta 777.
Data is given for how these inter
faces are configured.

Documentation is a 23-page
manual on Ihe disk, printed out
with the " PRINT CPR.PAT" com
mand. The file is lull of little lor
matting codes that. on an Epson
co mpatible printer, produce in
dents, bold lace , underlining and
the like. Hopefully, future editions
01 this manual wi ll appear in
straight ASC II wi thout the se
codes. This way , Ihey may be
printed by other printers without
problems, as well as viewed on
Ihe screen with TYPE or U ST
co mmands. Formatting aside, the
manual is thorough and covers
the program fUlty, as well as in
structions on customizing the files
used to interface with the Any
modem.

Clay even supplies a public do
main editor, FRED, on disk, which
is less clunky than EDUN. This is
useful for those who don't have a
word processor they feet comfon
able running in ASCII (norHIocu
ment) mode.

CPR can operate in a variety of
modes to best suit part icu lar oper
ating habits . A dumb terminal
mode is provided for the class ic
" glass Teletype" look, as well as
a more useful spli t screen, Since
the program operates through a
multi-mode interface, all digital
modes are normally supported. in
cluding Rny . packet, and AM
TOA , along with CW,

Transmit or rece ive buffers are
supported, which may be up to
640K long' Not only may data be
stored, but one can look at what 's
in the buffer while it's sti ll receiv
ing data. Single function keys can
enable the sending of ten station
bullers, each of which can hold
twenty characters. This is useful
for calls, IDs, and the like. If that 's
not enough. there are ten variable
length (up to 64K) buffers that may
be loaded off disk and transmitted
directly.

The user has nineteen defin
able function keys at his disposal.
He may also specify tne colors
used in parts of the program , to
help him identify various data
lields. There's even a series of
help windows that can " pop up"
during split screen operation to
describe all lunct ions of the pro
gram.

Amateur Radio Teletype

CPR

CPR is set up 10 use a variety 01
interfaces, with information pro
vi d ed for the AEA PK-232 .
Kantronics UTU . KAM and packet

PClone RTTY

A few months ago, I mentioned
rad iote letype for the IBM- PC and
PClone series, and hinted that an
old lriend had produced a new
gem worthy of appreciation . This
friend is Clay Abrams K6AEP. and
the gem is a likely successor to
the CoCo NAnyCW program, a
new work co-a uthored wi th
Michael Meeks WA4VEF called
" CPR." Running (ClW, (P)acket.
and (A)TTY. th is reasonably
priced software may be just the
ticket lor the amateur wish ing to
gel cn tc rad iole lelype wilh a
PClOne and a " smart" interface.

The choice for the amateur
wishing to gel onto AnY with a
computer is a simple one: soft
ware or hardware? Software may
be inexpensive, but often lacks
sophistication and flexi- bilify.

Hardware solutions are more
expensive-s-a good smart inter
face such as the one used here is
about $300. That buys a box. how
ever, that can bring signals out 01
Ihe mud, and allows in- credible
flel(ibility and features, often with
the ass istance of a front-end pro
gram such as CPA. All serious
ATTYers should try to set th e
money aside for a smart interface.

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore MD21208

Eleven Years of
ATTY Loop!

This column is now entering its
twelfth year of publ icat ion. I thank
each loyal reader for allowing me
to present the news of radio
teletype and digilal communica
tions in what has hopefully been
an informative and entertaining
blend .

This coming year's Loop will
see added topics covered, such
as an increasing emphasis on the
world of digital co mmunications
olherthan live-level BaudOt. Many
readers have expressed an inter
est in learning more about basic
computing- this column will soon
cover some of the basics of this.
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Figure 1. Boom dimensions for the Skeleton-Siot Dual Beam antenna.

Figure 2. Diagram of Skeleton-Slot Dual Beam antenna.

Th ose 01 you who have the
popular Radio Shack TRS80
Color Computer should send us
an SASE lor our latest Amateur
Radio Software catalog. The new
revised May catalOg has a lot of
changes. The biggest change has
come in the popular CQCORADIO
"tntertaceress" d isk package.
Version 8.0 is out and everything
I mean everything (SSTV, FAX
and all)-is now on just one single
disk! ($49.95) . Free updates to
those who are registered users
($3.00 asked for return mailing).
Return only your main operating
d isk , not the SSTV and FAX
picture disks.

ATV Special Events

As I typed this column on Easter
Sunday April 3rd , our local ATV
gang had a ball this evening. We
had our regular FSTV NET in
conjunction with a bigger FM NET
on 146 .28188 MHz . At about
9 PM, Matt N0GIK who works at
KWQC-TV Channel 6 (NBC) in
Davenport, broke in on one 01 our
10 computer screen 910 MHz link
channels and said , " Hey teuas
watch my special show from the
Newsce nter . The show begins
at1 0PM!"

I$ O", £ lIIiC ViE....MAST

inlerested in ATV... But NASA is,
and the future of ATV in manned
space may be very dramat ic .
Keep me posted."

Skeleton-Slot Antenna

Included in this month's ATV
column is a drawing of a Skeleton
Siol dual-beam antenna cut for
ATV by W4LUB. It can be mount
ed vertically or horizontally. Note
the 7-inch dimension selling in
Fig. 1 between elements and con
struction all out 01 PVC pipe lor
the support mast. Hooking into
the beam couldn't be any simpler
as shown in Fig . 4 . Element
lengths for the 10 elements are
also depict ed . The ref lect or is
made l rom 112 · hard drawn copper
tubing with sweated elbows. This
design was published seve ral
years ago in " AS" or SPEC-COM
and has been built by many FSTV
UHF enthusiast s around th e
country . The system has good
proven gain and sufficient band
width to handle the wideband ATV
signals. The simple design should
not be substituted however , lor
the better, longer, higher gain OX
arrays . Thanks W4LUB and
WB4AOH for the submitted infor
mation.
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Ham Television

Number 27 on your F~baek u rd

proposal, wetten by N9AB, under
the auspices of the Motorola ARC,
does not allow the major ity 01
Ham-TV Amateurs here in the
USA, let alone the world, to work
any future Shuttle Flight on the TV
mode. Henry B. Ruh KB9FO ofthe
Chicago PATC Group now has an
enernauve NASA ATV proposal
before NASA and League Olli·
cars. which describes a narrower
bandwidth TV mode that looks
more promising than the Motorola
proposal. Henry's entire proposal
was printed in the March/April
1988 issue of The SPEC-COM
Journal. See sidebar lor a sum
mary 01the proposal. Comments
have looked encourag ing from
NASA officials and even NBC Sci
ence Reporter Roy Neal K6DUE
commented in a return acknowl
ed gement letter to KB9FO on
March 24th ... " I th ink you have a
major plus in your thinking. II is
something many hams can han
dle. You might keep in mind that
the grea t majority of hams are not

ATV

ATV in Space

Interest in narrowband TV tech
niques has renewed here in the
USA again, and a lew brave Ham
TV souls are playing wilh reduced
bandwidth methods lhal mig ht
end up even on a future Space
Shuttle. The present NASA ATV

Mike Stone WB00CD
P.O. BolCH
Lowden, Iowa 52255

Can AT V be digi tized? O f
cou rse it can. Video digit izers are
available in the marketplace for
jusl about any home personal
computer at a reasonable price.
Some computers like the IBM PC
(and Clones) have several to
croose from at ditterent resolu
tion values. Bill Brown WB6ELK of
Findlay, Ohio . and his brother Jell
have been enjoying videotaping
Fast SCan TV pictures and then
running the taped image through
a video digitizer lor the Radio
Shack TA SSO Color Computer to
produce excellent hard copy pri nt
outs! It is fun 10 do this and cap
ture that memorable long dis
l a nce Ham-TV aso fo r your
paper scrapbook .

The television signal nseu can
be digitized 10 some 56K with a
good displayed image. unrcnu
nalely,lhis type of gear is too COsi
ly for the common ATV shack.
Bruce Brown WA9GVK of the
Metrovis ion ATV Club in the
Washington , DC, area can give
details on what tests the Navy has
conduc ted on Digi ta l TV . In
Japan, there are now TV sets
available that digi tize the TV sig
nal ilself. This enables a viewer to
watch one program while keeping
track of one or two other channels
at the same lime.

Slow Scan TV of course has
been digitized lor many years.
The days of burn ing images on
P-7tubes are long gone. and qual
ity Images sent on SSTV in color
now rival real time TV . Clay
Abrams K6AEP in San Jose ,CA is
already experimen llng with a
high-resolution digil ized system
using something much different
than CGA or EGA monilor display
stan dards. Whil e the ROBOT
1200C conti nues to reign the
SSTV world with the best pictures
lor the money, computers and
their software are quickly catch
ing up.
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Only
$299

••

(818) 447·4565 m·f 8am-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

•
TX23-' one wan ATV transmitter cryslaled for 1289.25
MHz runs on 12·14 Vdc @ .SA. PTl TIA switching.
7x7x2.S", Transmitters sold only to licensed amateurs for
legal purposes verified in the latest Callbook or with copy
of license sent with order.

NOVICES: NOW YOU CAN TRANSMIT
VIDEO WITH OUR NEW TX23-1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just like broadcast TV withour
TX23-1 transmitter. Use any home TV camera and!
or VCR, computer, etc. by plugging the composite
video and aud io into the front 10 pin or rear phono
jacks. Callor write now forourcomplete ATVcatalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33. & 23cm bands.

- -

txplore 411 The filscinilling
Posslbllllles 01 PilckelRiidio!

The number of packet stat ions in the u.S. has grown ut an average
rate of2000% a year for the past five years. Find out why packet is
the fastest growi ng mode of ham radio, and learn how you can
become a packetcer!

The packer RadiO nandhook
by Jonathan L. Mayo KR3T

Tnt WORLD Is Yours for Onlg $5.00

o ChecL. / ~t ll"e)' OrderL VISAO MCAE

Card# Exp. Date _

Cil)' --'Statc -'Zi•• _

A<.klress _

'came ,Call~ _

Order now....

Yes . places you've never even heard of! Nea rly 400 OX countrie-s
gleaned from the Awards Lists of dozens of IARU members- more
countries than any other map available anywhere! ARRL' s OXCC
map doe,n'I even co me close:

73 Magazine offe rs readers our giant OX Map of the World fort he
absurdly low price of only $5.00 plus $1 postage & hand ling .

Please Prillt ~

't;lil ~"llrordt.-r In 7J 'f;lit3/ine. WGE Center. Pe!erb"ruujl:h. ' " 0.\4:'8
AUn : Lncle \\'a~ ne

Call _

State__

O VISAo ~IC

gives you a minicourse tha t includes:
- tbe development of packet radio
ehow to combine packet wit h other

areas of amateur radio in civil
defense communications

etraffic handling
«modulation methods and

networking principles
- the use of protocols. AS)) ~IORE!
You'll want to join the pac ket
bandwagon afte r reading KR3T's fact-filled Packet Radio lIand 
book! Order your copy now!
r-- - - ---------- - --------,
I Til PACIlT IUIl IA' DS". I

I 51"'$ I
I Please Print . I
I Name _ _ ______ _ _ _ _ I
: Addres..~ :

I City ------- - - - - Zip 1
I 0 AE 0 Check/ Money Order I
I Card # Exp. Date I
L___ _ ~
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Figure 3. This figure shows tne mastlbeam
connector. Table gives element lengths.

H U 'ENTS MAOf: FRCItol 36" lONG su.a<lLESS
!ilEEL WELD ING FIOD .PPIlOlI:. )/16" DI."£l£R

leDST: $4 FROfrIO " 00[ 1'101 WELDING!

1I0U fOO( TH[1l WITH

,14x2".Ol.T AND"'"
( 2 4T 9O·.

dozens of articles about the bene
fits and pitfalls of these systems in
the past. If you or a group of Ama
teurs is seriously interested in
building up such a system or
wants to lind out new to build an
ATV Repeater, I would suggest
that spending $10 and obtain
Ralph Wilson 's newest reprint
booklet #101 , ATVRepeaters . He
also has another new booklet out
entitled Microwave Guide by Mike
Veldman WD0CTA #1 12 (same
price) . Ralph's address is ESF
Copy Services, 4011 Olearview
Drive in Cedar Falls, Iowa 50613.

Finally, USATVS Member Ray
Stevens W2BYO writes that he is
willing to buy one of the neat lillie
Mitsubishi Visitel Phoneline SSTV
Converters if others will and gel
on 20 meters to exchange the
quick 5.5 second BNI pictures.
The converters were mentioned in
the February and MarchJApril is
sues 01 SPEC-COM and the Janu
ary 1988 New Product listing in 73
Magazine . Contact Ray at P.O.
Box 235 in Wellsville , NY 14895.

wenmat is about it this month
Ham-TV tans! I hear that there has
been a drop recently in the num
ber of votes for the ATV column in
73 on the Reader service cards.
Please, let's keep this unique and
important momentum going for a
National ATV column each month
in 73! ... WB0QCD BI

to blame for snowy pictures on
your screens night after night .
With Field Day approaching. what
better way to promote the ATV to
other hams than to include FSTV
and SSTV in the club staucn?

In addition, building an ATV re
mote transmitter system (not nec
essarily a repeater) is a great way
10 boost activity! We have written

Figure 4. Driven element for the Skeleton-SlOt Dual Beam
antenna.
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year just
to keep
interesl
up. April
16th we
had our 3rd annual ATV T-HUNT.
Our conlest is a video TV image
signal hunt only, with no RF snn
tees allowed, and the winner in
each year's contest automatically
becomes the hidden rabbit in the
next year's event. Those whO live
10 " dead" or inactive ATV areas
with amateurs who have gear sit
ting around have only yourselves

fl . UIIGTH UlOttl£Sl
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5 10 718. "r II 118
, 11'1<1
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He hooked up 10 the con trol
room and camera feed, and we
gol to see all the activity behind
the scenes (anchors off camera,
weatherman standing in front
01 chroma keyed background .
etc.). All commercials and other
Sialion facility IDs were edited out,
so we only saw legal material just
like anyone would see from a re
mote camera . It was really neat ,
and some 01 us taped the event.

II is import ant that all ATV
Groups or Clubs plan some sort of
special event a couple times per

fUME"'- UIIGTH

ATV in Space
IThe following is a summary of

Proposal and Issues for Ama
teur Telev ision on Future Space
Mission s to Allow Worldwid e
Part icipation by Henry Ruh
KB9FO Forward comments to
him at 540 Oakton Street. Des
Plaines,lL 60018.)

Objectives

Amateur television on future
space missions should foster In
ternational interest and partici
pation well beyond the six thou
sand hams who now entDy this
mode . Reducing the technica l
requirement s and equipment
cost s for ATV partic ipat ion
would significantly increase the
pool of ATV users. Increased in
ternational participation would
p romote technical advance
men t as well as international
goodwill on a greater scale than
possible now.

Current Proposals

Several groups, including a

Motorola-sponsored ATV club,
have proposed method s fo r
operaling ATV from the Space
Shuttle and the Space Station.
These proposals have various
advantages, bul thei r short
comings snouic be addressed,
as well.

In part icular , the Motorola
proposal concludes that 439 .25
MHz would serve as the best
lrequency of operation. A futl
bandwidth ATV sys tem lor
space operation would require
1500 watts PEP output into a 17
dBi gain antenna. This power
requirement would immedialely
limit the number 01 participants
largely due to amplifier cost.
Further, assuming 30% trans
miller efficiency, 1500W PEP
output would require 4500W
input, a power level not allowed
by current FCC regulat ions. The
proposed 439.25 MHz frequen
cy would also be subject to in
terference from FM repeaters,
and many countri es with only

10 MHz a lloc ation on 70cm
(430-440 MHz) would not be
able to partici pate, because
the signals would be partially
out 01 band. The only enoree
fo r internat iona l space ATV
communications that is sub
ject to the least interference is
434 MHz. The Motorola pro
posal does not address ATV
transmissions on higher tre
quency bands such as 902 Of"

1280 MHz.
By specifying only fully band·

widt h NTSC- format video
transmissi ons, the Motorola
proposal excludes two thirds of
the potential participants, since
mos t o t he r co un t ri es use
PAL and SECAM video signals.
These systems are not co m
patible due to differe nt scan
rates and color subcar rier fre
quencies. Monochrome trans
missions wou ld allow all sys
tems to receive images with
unmodified or slightty modified
monitors.

Narrowband Techniques
Con sidering the bandwidth

limitat ions imposed by ma ny
countries on 7OCm, narrowband
TV (NBTV) techniques shou ld
be considered. NBTV would re
quire only 2 to 2.5 MHz band
width, which is suitable lor full
motion black and whi te pictures.
Further, NBTV provides an im
proved nose level, diminishing
effective radi ated power re 
quirements by 3 to 6 dB.

FM modulation of the video
carrier would permit use 01 read·
ily available FM transceivers to
recover the audio information.
Users can also generate their
own audio subc arrier locally
with a low power oscillator for
whatever frequency is required
lor proper reception. This eye
lem is fully compatible between
NBTV and full bandwidth evs
tam s u sed internationally ,
whereas the Motorola proposal
taus consi derably short of the
stated objectives.
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• ne DI~lIal Novice
by lim Grubbs K9EI

Your guide to the fasc inating worlds of
communication that have just opened for
thousands of amateur radio operators .
Now you can learn about everyth ing
from Morse code to the latest in pack et
radio tec hnology . $9 .95

THE
DIGITAL NOVICE

• Tbe RMlo 4maleur'S IIlerowave
COmmunlealions DaDdDOOk

by DaV,. Ingram K4TWj
176 pages. 87 illustrations S18.95

Pk~ Print!
!'<arne _

• The Commo~ore Da 's Cempanlon
by jim Grubbs K9EI

160 pages of useful information on se
tccung a Commodore computer for the
ham shack. where 10 find specialized
programs . the Commodore-packet con
necrion, and more! $9 .95

Add $1.00 tOf' p<N~ &: handli"lt
Total Enclosed

• lIasler nandDook 01100I ClreuIiS-SolI~-Slale (~lIIon
by Kendall Webster Sessions

With th is outstand ing reference in hand , electronics hobbyists and
professio nals will never have 10 search for schematics agai n. Com
pletely updated , the book is thoroughly indexed and all 1001 circuits
are dearly illust rated . 420 pages. $19.95 soft cover or $28 .95 hard
cover,• Semis oJ nam Ra~lo OXln~

from Dave Ingram K4TWj
(Hard Cover only) 176 pages. 102 illus
trations $12 .95

'''-,-',M· 01

AMATEUR
RADIO--

• IDe .e~lnner 's nan@Ook 01 Amaleur Ra~lo- 2nd UllIon
by Clay lAster

Combines theory and pract ice in an
easy -to-understand format , and pro
vides information for choosing and in
stalling radio rece ivers and transmitters ,
antennas . transmission lines. and test
equi pment. 400 pages , 29 1 illust ra
tions $ 16.95

• IDe paekel Ra~lo nan4Dook
by Jomuhan L. .\Iayo KR3T

.. . . . an exceljenr piece of work. Well 
worth reading for both the experienced
and the new packereer .. . the defin itive
guide [0 amateur packet operation ."
-c-Gwyn Reedy W1BEl Onl,-$14.95

• OX power:
lIIeclive TeChniques
lor Ra~lo Amaleurs

by Eugene H. Ti/ttJn KSRSG
256 pages, 10 illustrat ions $10,00

A", righi, a 'ready! NO W. 'he popular electronics and amaleur radio
books you 've bun hounding poor old Uncle ","yne for an here!
Now J OU can build up your hamshack library ""iJh these sof t-cover
[avorues . . .

• Traas Iller nUalln~ : RMI.
Olreelloa f1n~la~ SlmpllllCd

by j oseph lJ. .stoett MIO\'
and Thomas S . Curl,.,. i\'B6UZZ

336 pages. 248 illustration.. $17,95

• ftC Praelleal Daa Gek 01 Amaleur Ra~lo fll Ii
Repealers

by Bill Pasternak 'K'A6ITF,,'ith .\lib M orris WA61LQ.
Technical Advisor 532 pages . 337 illustrations Ontj.. $12.95

Citl _



"'.5T

•
•

80 0'"

[U"'EN T

sort of beam atop a guyed tower is
often difficult, particularly when
atternptinq to use the methods
shown in Figures 1 and 2. I have
used the tatter method to success
fUlly maneuver a large tnbander
past several sets of guys and into
position at the top of a 70-foot tow
er. lf there isn't good coordination
among the workers involved, how
ever, iI's all too easy to bend ele
ments or otherwise damage the
antenna.

Temporary repositioning of the
obstructing guy wires is one solu
tion to this problem, although find
ing a suitable anchor point may be
difficult , or at least inconvenient.
Offsetting the uppermost guy wire
while installing the antenna, or al
lowing it to go slack after tempo
rarily allaching an additional guy
at a somewhat lower posit ion on
the tower will , however, allow the
use of the PVRC mount on guyed
towers. Following Ihat route per
mils the installation even on large
beams on guyed towers when
ground space is al a premium.

Another method suitable for
use on guyed towers is the so-

Trouble with Guys

Free-standing towers certainly
are convenient . Unfortunately ,
they are also considerably more
expensive than their guyed equiv
alents, so it's not surprising that
many hams find themselves with
guyed towers. Depending on the
circumstances. positioning any

Assembling antenna with PVRCFigure 3.
moun/.

" Before ever leaving the ground,
the climber and ground crew

should have a f irm plan in mind."

Figure 2, only half of the antenna
is being hoisted at any given
time.

If l ac k of space prevents
ground-level assembly of even
half of the antenna, I suggest
using the method shown in Figure
3. This uses the Potomac Valley

Radio Club (PVRC)
mount, described in
OST (March 1982,
pp. 28-29) and in re
cent editions of the
ARRL Handbook .
Basically, the mount
permits the boom to
rotate 360 degrees in
two planes, thereby
allowing the boom to
be brought alongside
the tower for mount
ing the elements. Us
ing the PVRC mount,
it's possible 10 as
semble large anten
nas on I he tower
even if obstacles on
the ground preclude
assembly of more
than one element at a
time there.

although it may still
tend to rotate verti
cally about the axis of
the boom. If addition 
al control of the an
tenna proves neces
sary (due to wind,
perhaps), lightweight
lines can be secured
to the boom as shown
in Figure 2. Be sure
that those ropes can
be removed once the
beam is in place. Al
so , make sure that
the rope harness for
raising the antenna
doesn't interfere with
the mounting of the
boom to the mast
once the antenna is
in place.

Anten na assem-
blers with small backyards may
not be able to lay out the fully as
sembled antenna on the ground
prior to erection. In that event.
raise the antenna in sections and
complete assembly at the top of
the tower. This process is shown
in Figures 2 and 3. Figure 2 is
similar to Figure 1, except that in

sections to be

Antenna News

Figure 2. Raising antenna
assembled on tower.

Going Up

Of course, using a "cherry pick
er" is the way to fly, but few hams
have such resources. What are
the realistic alternatives?

Hams who own a free-standing
or cr ank- up tower
definitely have it over
those with a guyed
tower. Those with the
former arrangement
can assemble their
a n ten na on the
ground, and pull it in
to posit ion with the
aid of a gin pole or
pull ey te mpora ri ly
mounted at the top of
the tower (Figure 1).
Attach the rope to the
antenn a's center of
gravity, which should
a lso be the poi nt
where the boom at
taches to the mast
Doin g so will mini
mize the tendency of
the antenna 10 tip to
one end or the other,

the tower. Whoever is on the tow
er should have the ultimate say in
what is to be done, since they are
in the position of greatest risk.

If the reader has never erected
a tower nor mounted a beam atop
one, I suggest partici pating in an
antenna raising parties for other
hams. Besides providinq what will
probably be some needed mus
cle, it's good training.

With those thoughts in mind, it' s
time for the antenna raising,

Number 28 on your Feedba<:k <:.I'd

AERIAL VIEW

Figure 1. Raising assembled antenna on free
standing tower.

Safety and Planning

Since some readers already
have a tower in place, t assume
they have a quality safety belt and
are aware of basic safety proce
dures related to climbing towers. I
feel compelled to remind them,
however,of the need to be alert for
power lines and other hazards
that are a potential threat to not
only antenna and tower, but also
to life. In fact, iI's a good idea to
have one person whose only Job is
to stand at the side of the opera
tion and be alert for accidents that
are about to happen. Also, before
ever leaving the ground, the
climber and ground crew should
have a firm plan in mind. In order
to minimize confusion, only the
ground crew leader should be
conversing with the climber(s) on

INSTALLING BEAM ANTENNAS

Fait is on the way, and the an
tenna raising season is here.
Even now new towers are poking
their heads above the skyline,
waiting for their owners to adorn
them with arrays of aluminum. Un
fortunately, more than a few hams
don't know how to move their new
beam (which currently occupies
most of the back yard) from
ground level to the top of the tow
er. This month's column otters
some ideas on how to safely in
stall even large HF beams atop
towers.

Arliss Thompson W7XU
7314 $W28th Ave.
Pot1land OR 97219
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Figure 4. Pilot-catenary back-guy methOdof erecting antennas.

w

which that force is applied. The
mast weighs (M) Ibs and is (L) feet
long . The rotor and antenna to
g ether weigh (W) Ibs. It ' s as
sumed that the mast is 01constant
diameter and tnat Ihe antenna is
located immediately above the
rOIOr. The maximum amount of
force that must be applied to ra ise
this combination to a vertical posi
tion occurs when the mast is at a
45 degree angle from the ground .
At that poinl the terce will be ap
proximately :

F = L(M + 2W) +4H
Let's work through an example

Assume the mast is 40 feet long
and weighs 60 p ounds . The
an tenna and rotor together weigh
40 pounds. In other words, L=40,
M =60 and W =40. LeI's also as
sume thai due to the heights and

f
H

M

na as it is being pulled up the rope
track. Be sure this line is remov
ab le once the antenna is in Ihe air.
Allernalively, erectors can add a
third rope or cable to serve as a
guide line , with some temporary
connections belween Ihe boom
and guide line 10 keep the beam
aligned with the track .

Walking up Masts

Allempting to " walk up" maSIS
and hinged lowers is a situalion
that can ari se at any lime 01 the
year but is especially likely 10 oc
cur during outings such as Field
Day when there 's a big need lor
temporary antenna supports. 11 01
ten happens tnat one member 01
the Field Day expedition volun
teers a small tribander tnat has
been sitt ing in his garage, and two

Figure 6. Forces associated with " walking up " a mast or tower.

other participants bring a mast
and rotor. Since It's not possible
to climb the mast , even if it is well
guyed . the obvious way to raise
the antenna is to attach it and
the rotor to the lop of the mast
and then walk the assembly mtc
position.

If the group is lucky . or betler
ye t, has given lhe process some
thought, this may work wel l. Un
fortunately, what sometimes hap
pens is that the real it ies of physics
overwhelm the capabilil ies of the
Field Day party, and the entire
works come c r ash ing 10 the
ground .

the lengths of human arms . the
bu ilder will apply a lorce centered
at eteet above ground; Le.. H = 6.

As the mast is raised Irom the
ground , the force required to keep
the antenna Irom falling con tinues
to increase unlil a 45 degree angle
is reached, at which point it wi ll
equal (40)(60 + 80)/4(6) = 233
Ibs. As mentioned above, that will
be the force required if the erector
is able to push at right angles to
the mast . If he can't push at exact
Iya 90 degree angle , the required
terce will be even greater. Thu s it
becomes apparent why one or two
persons trying to walk up even a
relatively lightweight mast-anten-

A Brief Example na ccmbmaticn like ttus mighl lind

Figure 6 shows me forces relat- themselves in trou ble . Why not try
ed to walking up a mast or hinged a little number crunching before
tower. (F) is the terce exerted at risk ing crunching the yag i by try-
righl angles to the lower in an ef· ing to walk up a mast or hinged
fort to raise ntc a vertical position, tower before knowing the forces
(H) is the heighl above ground at involved? Ell
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The ARRL Antenna Compendi
um , Vol. 1, pp. 144-145.

The tram system, and varia
tions thereof , allows a beam an.
tenna 10 be raised on a guyed
tower without requiring even tem
porary changes in the guy wires,
The basic arrangement is Shown
in Figure 5. A pipe approximately
ten feet long is secured in a hori
zonlal positi on at the apex of the
tower. (On e can use two by lours
or other lumber. il sull ic ienl ly
stout. in place cune pipe). Parallel
ropes run from either end of the
pipe (or 2 x 4) to temporary an
chors at ground level. The ropes
are situa ted so that they lie above
the highest set 01guys. The anten
na is then placed on the ropes and
pulled into position by sliding it
along the ropes to the top 01 the
tower.

The ropes upon which the an
tenna rides should be free 01 knots

to avo id having the beam snag
ging during its ride upward. Atta ch
a light line 10 the boom lor better
ground crew ccotror ct me anten-

BAC I( ' G~U"Y-l
CABLE-

Figure 5. " Tram" method for installing beam on a guyed tower,

1--40-50 I(XH50,-----!

PERCENT OF TOWER HEIGHT

called pilol-catenary back-guy
(PCBG) system, snown in Figure
4 . With this method, the antenna
rides into posit ion while be ing sus
pended from a pulley thai rides on
the pilot catenary cable. A back
guy cable , 180 degrees opposite
the pilot catenary, eases stress on
the lower and mast. This method
requires the top set of guys to be
temporarily dropped 10 avoid en
tanglement with the beam as it is
be ing raised into position , The
back guy and catenary, however,
hold the lower very steady during
the shorl time that it lakes to ra ise
the beam. When us ing this meth
od it wi ll be necessary to have a
clear space on the ground large
enough for the tuuy assembled
antenna . The erector will also
need sufficient room to anchor the
back guy and pilot catenary ca
bles . Typically, a horizontal crs
ranee equal to 150 to 200 percent
of the tower height is required. Ad
ditional details on this method 01
installing antennas are available
in Young's article on the subject in
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ACE
COMMUNICATIONS

AOR, ltd . 01 Tokyo. of which
Ace Communications is a sub
sidiary. has a new ARBOO hand
held receiver with BOO MHz and
channel scanning capabilit ies.
It's small enough for your pocket,
wilh the latest in Japanese cir
cuitry. lis fr equency coverage
is 30-50 MHz: , 11 8-1 36 MHz,
140-174 MHz , 436- 51 2 MHz, and
830-950 MH z, with access to
all police and emerge ncy bands.
The AR800 comes equipped with
LCD, a rech argeable batt ery ,
and ch arger , l or the price of
$29 9 . Circle Re ad er Service
number 203.

mence and protection . Price is
$125.95 , KALGLO ELECTRON
ICS CO.• INC., Dept. DPe-PLUS,
6584 Ruch Road. East Allen
Township, Bethlehem PA J8017·
9359; 21 5-837-0700. Or ci rc le
Reader Service number 202.

KALGLO ELECTRONICS
CO. , INC

Kalglo Elecl ronics has a new
version of their 8- outlet console
surge succresscrrrorse fitter. The
Delu xe Power ccnsote -Prcs
(DP C + 1 combines a quick re
sponse time (1 pica-second), 131
volt clampi ng, oullet wiring in
tegrity checker. dual filtered and
isolated banks, massive energy
handl ing capacity, and a fail-safe
system cutout . Separate status
lights provide at-a-qtance mcnl
toring of both the protection cir
cuits on all modes. The fail-safe
feature will remove tne system
and connected equipment, Irom
the AC circuit in event of damage
to the internal protection compo
nents, to avoid possible damage
from a second surge. A step up in
Kalgo's SPIKE-SPIKER" lechllOl·
ogy provides additional conve-

--

Number 29 on your FHdback C8rd

NEW PRODUCTS

P,C, Electronics inl roduces the new TX23 1 wall , 23cm (1240
1300 MHz) ATV transmitter, which enables the Novice class or
higher amateurs, to transmit live action color or black and white
composite video and audio from cameras, VCRs, or computers. It
comes with one crystal on simplex 1289 .25 MHz or specified ATV
channels in the ARRl bandplan. The TX23-1 is small enouqh to
carry in a knapsack for portable use, A switch is provided to select
video and audio input. Two independent volume controls are also
included . Power requirement is 12 to 14 volt DC at 600 mA, plus
whatever the 12 volt camera draws. The antenna connector is a
type N, and a BNC outputs to the receiving downconverter from
the built-in RF TIA relay. The TX23-1 transmitter is $299 deliv
ered UPS surface in the contiguous USA. P.C. ElectroniCS. 2522
Paxson Lane,Arcadia CA 9 1006; 818-447-4565. Or circle Reader
Service number 201.

PRODUCT OFTHE MONTH

Compiled by Linda Reneau

P.C. ELECTRONICS

ENGINEERING CONSULTING

-

ci rcle Reader Service number
217.

Hen-Tubee ava i lab le f r om
M.M. Newman Corporation, is a
UV-resistant black polyethylene
cable wrap and chafe guard for
bundling and protecting wires
or hoses. This expandable wrap
appl ies like tape and resists abra
sion, acids, alkalies, and solvents.
Comes in six sizes from '>i - thiCk
to 1- thick for handling bundles up
to 7- . It has a 2000 psi tensile
strength and maintains its quali
ties in ext reme temperatures. He
Ii-Tube is priced fro m $.03 per
loot. depending on quantity. M.M.
Newman Corporation, Charles F.
Loutrel, Sales Manager, 24 Tioga
Way, PO Box 615, Marblehead
MA 01945 ; 6 17·631· 7100. Or

M.M. NEWMAN
CORPORATION

cartridge socket, including eight
relay controls , two analog and
alarm inputs, an expansion VO,
and cartridge slot to the CS64S
for $149 .95 Engineering Con
sulting. 583 Candle wood St.,
Brea CA 92621; 714 -67J-2OO9.
Or ci rcle Reader Service number
220.

emcnttceucn and line ring de
tecttcn . and remote h ang up
d etection . safety timers , and
p rogramm ab le r ing co u nter .
Mod el CTW se lls for $99 ,95 .
Mod el CS64W includes 2-lin e
telephone interfac e , disk, tele
phone cables, and optional auto
boot cartridge for $399.95. Or
circle Reader Service number 219
for more information.

-!£;I ::;1
• •

_ II .~• • 111
•

Eng ineering ConSUlting also
has a Mo d el PK -8 , a 44-p in
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New from Engineering Consult
ing is their telephone repeater
called Connect-A-Call. It inetudes
voice sy nthesize r and three
modes, Mode 1 is cellular (or any
telephone) 10 WATS line, Mode 2
is cell ular to remote call forward ,
and Mode 3 is auto-dial message
call director. The Commodore 64,
64C, or 128 supplies the power.
The Connect·A-Call has dual



Single·Sideband Systems &
Circuits , edited by Will iam E.
Sabin & Edgar O. Schoen ike ,
combines the expertise of 23 rec
ognized authorities to bring the
reader up to date on design, sys
tems, circuitry, and equipment in
radio and electronic communrca
nons technology. Mr. Sabin is a
Design Engineer in the Advanced
Technology Department, Collins
Division, Rockwell International.
Mr. Schoenike is Senior Technical
Staff Member in the Advanced
Techno logy Department. This
594-page, S"X 9 N reference book
contai ns 378 illustrations and
sells for $49.95. For more informa
tion write or call McGraw-Hili Book
Co., 11 West 19th Street, New
York NY 10011;212-337-5945151.
Or circle Reader Service #215.

PO Box 697, Harbor City CA
90710-0697. Bill Ormsby, 213
832·1100. Or circle Reader Ser
vice number 208.

McGRAW-HILL BOOK CO.

VERITE

Verite's VerilProtektor'" IS a
high current power protector for
multiple equ ipment. It withstands
150,000 amps of spikes, surges,
and transient line noise. The com
pany says it will custom-design
units for special voltages and ap
plications, including devices with
EMI , RFI and noise filtering, and
isolation transformers with elec
trostatic shielding. It is available in
single-phase or three-phase con
figuration. The Veri/Protektor HC
carries a 10 year repair-or-replace
limited warranty. Prices range
from $795 for single phase to
$1,299 for three phase. VERITE,

also available . Touch tone com
mands are used to control the fea
tures such as the courtesy tones ,
tail squelch length, CW 10, and
alarms. The SIQ repeater con
troller is available for $349.95.
With phone patch , $449.95. A·
TECH ELECTRONICS, 1033 Hol
lywood Way, Burbank CA 91505;
818-845-9203. Or circle Reader
Service number 206.

process ing softwa re, 8088
microprocessor and offers 4.77
MHz and 7.16 MHz clock speeds,
640K, built- in graphic adapters
(eGA. MDA, Hercules, Plantron
res Color Plus), video and mouse
interfaces and parallel and serial
ports. These features eliminate
the need to add costly expansion
cards and avoid loss of valuable
internal space. With its many ex
pandable features and IBM-PCI
XT comcataorutv . the Com
modore Colt is designed for ease
of use. Suggested retail price is
$899.95. COMMODORE BUSI
NESS MACHINES, INC., 1200
Wilson Dr., West Chester PA
19380. Call Lori Cross, at Fleish
man-Hillard, Inc. 213-629-4974 or
Keith Lindenburg at 212-265
9150. Or circle Reader Service
number 205.

•

A-Tech announces the SIQ Re
peater Controller. It provides ba
sic repeater func tions, Voice 10 ,
programmable Morse code 10 ,
Autopatch, Reverse Autopatch,
audio mixing, 16 110 lines which
control link radio, Pl tones, re
lays, and a complete manual. An
optional phone patch board is

A·TECH ELECTRONICS

For the work-at-heme market,
Commodore introduces its Com
modore Colt PC-compatible com
puter. The Commodore Colt
features WordStarlColt word

COMMODORE BUSINESS
MACHINES, INC.

FORESIGHT
PRODUCTS, INC.

Duckbill Antenna Anchors are
available from Foresight. The An
chors have a holding capacities of
300, 1100, 3000, and 5000 Ibs.
The Duckbill is driven into the
ground until only the cable loop
remains above ground. An up
ward pull on the cable rotates the
anchor into a perpendicular load
lock position and compacts the
earth, rather than loosening il. For
further info rmat ion , circle the
number on the reader service
card or contact FORESIGHT

PRODUCTS, INC" 10780 Irma
Drive, Unil 22, Northglenn CO
80233, Dick Allman; 303-761
3822. Reader Service number
207.

ACE COMMUNICATIONS
Also new from AOR is a 25-0z.

mobile scanner, model AR160.
The receiver covers 29-52 MHz,
136- 174 MHz, and 436-512 MHz.
It includes a fused DC power ca
ble, telescopic whip antenna, mo
bile mounting bracket with hard
ware, and an AC to DC converter
for indoor use. A battery retains
the memory if power fails, Also in
cluded is LED display, 20-key ac
cess to the microcomupter, and
high receptivity for only $189,

Ace Communications will han
dle product marketing and service

through their Monitor Division lo
cated in Indianapolis, IN. F0r
more information contact ACE
COMMUNICATIONS, Monitor Di
vision, 10707 East 106th St" Indi
anapolis IN 46256; 317-842-7115.
Or circle Reader Service #204.

COMMUNICATIONS
SPECIALISTS, INC.

Communications Specialists in
troduces the SS-32SMP, a pro
grammable CTCSS encoder for
hand-held radios and other appli
cations with size restrictions. Any
32 tone frequencies between 0.01
Hz and 255 Hz may be selected
for storage into a 32·bi t EEPROM
memory. The SS-32SMP may at-

so be ordered to work as a six
tone encoder at no extra charge.
Tone frequencies above 255 Hz
may be ordered for a slight
charge. The SS-32SMP features
low impedance, low distortion, ad
justable slnewave with adequate
audio level to provide deviation for
most hand-helds. It operates on
6-15 V DC so that voltage drop
ping resistors should never be re-

quired. The SS-32SMP is priced
at $27.95. A Chip Component Kit
for prototyping Surface Mount
devices such as the SS·32SMP is
also available. Communications
Specialists, Inc., 426 West Taft
Avenue, Orange CA 92665-4296.
Michael Beveridge, Office Man·
ager; 714-998-3021. FAX 71 4
974-3420. Or circle Reader Ser
vice number 212.
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600 mA for 2.5W output, and the
FNB-12, 12 volt 500 rnA for 5 watt
output, are both in stock. Charge
with standard Yaesu wall or desk
chargers . Both come complete
with a t-yeer guarantee. FNB-l 0
is $33, the FNB-12 is $49 plus $3
Shipping. For further information
on these or other battery packs,
contact PoriphOx, Inc. , 149
Petmer Road, Southbury CT
06488; 800-634·8132 or 203-264
3985. Or circle Reader Service
number 216.

$149. For a free catalog of com
puter cases and accessories write
or call Jensen Tools, lnc., 7815 S.
46th 51., Phoenix AZ 85044.
Karen Richardson; 602-968-6241,
Ext. 268, or 602-968-6231. Or cir
cle Reader Service number 211 .

mastic sealant lor coax fittings
and connections , may be ob
tained from Universal Electronics.
Coax-Seal stays flexible for eight
years in extreme conditions and
temperatures, which allows fit 
ti ngs to be disconnected and
resealed . It is non-conductive,
comes in a variety of shapes
and sizes, and protects connector
fitt ings from moisture, dust, and
corrosion. A roll 01 Coax-Seal 60"
long, YO w thick, and 1/2" wide on
peel-away paper backing costs
$2.49 . Other sizes avai lable.
Universal Electronics, Inc., 4555
Groves Rd., Suite 13, Columbus
OH 43232; 614 ·866·4605. Or
circle Reader Service number
214.

up cells. Price is $24 .95 plus $5
for shipping and handling. Inter
national Radio, Inc., 751 South
Macedo Blvd., Port St., Lucie FL
34983; 407-879-6868. Or circle
Reader Service number 213.

PERIPHEX, INC.
Periphex has Yaesu replace

ment battery packs for the FT
23A/33A/73R. The FNB-l0 , 7.2V

JENSEN TOOLS, INC.
Jensen Tools offers Lap-Top

Computer Cases in three models
to accommodate NEC , Zenith ,
Toshiba, Tandy, and other popu
lar lap-top computers. These soft
side cases are made of Propex.
Model 363Bool is 18"x 13 "x 4w

and has an outside organizer
pocket for the price of $109. Mod
el 363B004 is the same size, but
has a removable multi-pocketed
portfolio that snaps inside the
case cove r fo r $129 . Model
363B005 is ta-x 13 "x 5" and in
cludes an attached zipper close
pocket for a computer printer as
well as the removable portfolio for

UNIVERSAL
ELECTRONICS, INC.

Coax-Sear" a rubber-based

INTERNATIONAL
RADIO, INC.

The IAI Bank Controller, a Ken
wood accessory, is available ex
clusively through Inte rnational
Radio. It allows front panel memo
ry bank control on the TS-940S,
eliminating the need to open the
hatch to change the memory
bank. The IAI Bank Controller is a
direct, plug-in substitute for the
Voice Synthesizer. Through the
"Voice" button, the user can step
through all four memory banks.
Fully assembled, CMOS circuitry,
no power drain to memory back-

105-450 MHz. Aejection for both
upper and lower stopbands is 30
dB minimum. Impedance is 750
and connectors are BNC. The
price is $225. For more informa
t ion contact MICROWAVE FIL
TER COMPANY, INC., 6743 Kin
ne 51. , East Syracuse NY 13057;
800-448-1666 or 315-437-3953,
Ext. 52. For Ihe Ku-band Receiver
Bandpass Filter, ask for Jean
Dickinson. Or circle Reader Ser
vice number 21O.

direct viewing of logic
states in the built-in
monitor mode. A custom
IC makes it possible to
use both TTL and CMOS
logic in a single model.
The unit operates at 20
MHz and can detect a
single timing error as
short as 50 nanosec
onds. The unit also tests
ICs of up to 28 pins and
includes both 16- and
28·pin test clips, an in
terconnect cable, carry
ing case, and operator's

manual. Priced at $379. American
Reliance, 9241 E. Valley Btvd.,
Rosemead CA 91770; 818·287
8400. FAX 818-287-8855. Or cir
cle Reader Service number 218.

MICROWAVE FILTER
COMPANY, INC.

Mic rowave also has a new
bandpass filter, model 6209. This
bandpass filter protects Ku-band
digital information from interfer
ence by other satellite signals at
the input to the receiver. Pass
band is 43-97 MHz and loss is 2
dB maximum. Return loss is 14dB
minimum. Lower stopband is 0-
39 MHz and upper stopband is
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AAI announces their new Logic
Comparator, the AR-90LMC. It
features two modes of compari
son, normal or latch, and allows

AMERICAN RELIANCE, INC.

MICROWAVE FILTER
COMPANY, INC.

Microwave Filter Company in
troduces its 6367 series of tu nable
notch filters for 30-900 MHz.
These f ilters cover an approxi
mate 2:1 frequency range with an
adjustable 3 oa bandwidth. Tun
ing range for model 6367-1 is 30
50 MHz, for model 6367-2 is 50
112 MHz, for model 6367-3 is
88-216 MHz, model 6367-4 is
216-450 MHz, and for model
6367-5 is 450-900 MHz. Minimum
notch depth is 13 to 30 dB, de
pendi ng on model. Price of mod
els 1-3 is $1 39. Model 4 is $179
and model 5 is $169. Specify 50n
BNC connectors or 750 F con
nectors. Or circle Reader Service
number 209 for more information .
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UHF
(420·520)
. 3 db gatfl
' No Hoie

• Easy lo~
• Rugged.-P_.
• Rad,aIOf Sndps

On and Off

• Competlb vely Pnced

CellularfTrunking
(800.895 MHz )

Look at our MOBiLE f,,'lAPJ(·.,
" ON WINDOW" Line

• 3Gb Gain
' No Hoie
• Easy /0 Mount
• Rugged - Goes throogtJ Car

Wash W<tnoul' Removal

• 5upenor Performance

• Broad BandW1dttl
• Small SIZe

• CcmpetJtrveIy Priced

VHF
(140-175)
' No Hoie
• f asy kl MounI'
• Rugged.-P-'
• Fiadiator Snaps

On and Off
• Competitively Pricea

390G-B Rr...- Ro.d
• SchoIe< ParI<. .. 601 76

312-671-6690

brings imagination and innovation to
antennas and has been

since 1948 II

S·COM Industries
p.o. Box 8921
Fort Collins, CO 80525
(303) 493-8316

CIRCLE 95 Ofrl READER S£RVlC£ CARD

Factory-less,
jumper-less,
ROM·less programming.

With the new S-COM 5K Repeater
Controller, you' ll be able to configure your
repeater rem otel y - usi ng DTMF
commands, Onl y th e 5K offe rs this
capability for just $189, wired and tested,
- Easy 10 interface . DTMF Muting
- Pcltte rtrer - Control Receiver Port
- Nonvolatile Memory - 65 control commands
- Neees only 55 mA/12 V . Programmable Command Strings
- Adjustable Audio - Optional Aud iO Delay
- CMOS Microprocessor - ooucoer Rack Cabinet

Easiest Packet Radio t:ver!

:::EC R S I
Digital Radio Systems, Inc.
2065 Range Rd. A Clearwater. FL 34625 A

AAA

Packet Radio
wit hout a

Packet Radio TNC

(800l 999-0204
(813l461-0204

A

Intro
(to 7/ 1)
$1 19,95
$ 5995

DR5!'s PC' Packet Adapt er plugs r ight into your IBM' PC/XT/ AT
or compat ible, One port connects to your VHF rig and gets you
on t he air in minutes. Our one-page Quick Start takes you
through it step by step, 5plitscreen terrrunat software
(included ) runs on t he PC and t ums it into a
dual-port TNC with cross-band digipeating. The
software can run in background, Jetting you
continue to use the PC for other work. The
accessory HF. Modem gets you on low band
packet at the lowest cost ever. Ask your
dealer for more info.

Amateur
List

$ 139,95
$ 79,95

PC' Packet
HF'Modem

A A A

•
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PhoroA. Not much larger than the 9 volt ballery that operates the circuit,
the QRPer CMOS keyer.
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" This is such a simple
construction project that it

would be unfair to even consider
it a 'weekender', "

Troubleshoot ing

On No! Trouble. Well there is
little that can go wrong . Check
over the wiring once again and the
placement of the components on
the board. If all looks good ,look at
the base of the keying transistor
with the probe of the YOM. Close
the dol paddle (or dash paddle)
and see if the transistor is being
turned on . If it is, then there might
be a bump 2N2222A or a wiring
error from the transistor collector
to the radio .

I! the base is not seen going
high, then look at the clOCk circuit.
If the clOCk is not running , try re
placing the 401 1 IC. Check the
clOCk again to see if it is running.
Tile keyer will not work unless the
clock is running . lithe is clock run
ning . but nothing is com ing out of
the keyer , swap out the 4027 chip.
That should lix things up.

Now for the good part: I have
collected together all the parts lor
this project, includ ing the printed
circuit board and IC sockets. Only
a 9V battery is needed to finish the
project. The cost of the kit, will be
$9 postpaid in the USA. I'll throw
in a copy of the enlarged parts
layout guide. If one of these kits
are of interest, don 't delay! Only
25 are being made.

The printed circui t boards in
cluded in the kit were furnished by
Tom Berryhill AB(lQ Irom his

control can be mounted on the
rear or the Iront panel .

dash paddle to ground . The meter
should be seen deflecting . Adjusl
the speed and notice a change on
the meter. Connect the keyer di
rectly to the radio to avoid mess
ing with a YOM . A YOM must be
connected properly betore the op
erator can tell if all is well. Some
VOMs have tile polarity reversed
when using the ohm ranges . Just
be sure to use a dummy load while
testing .

After testing the results. install
the circuit board into a suitable
enclosure. If the circui l is being
installed into a HW radio, double
sided tape will hold the board to an
insi de case wall. The sp eed

The Chips must also be inserted
in their sockets properly. Pin one
may have a dot beside it. or the
chip will have a notch on one end .
This is sncwn in the part layout. If
the instructions are not followed
care fu lly, the chip may fail or
cause the keyer to die. Some of
lhe chips will have 10 have the pins
straiqhten out before they can be
inserted into their sockets. I place
the chips along the edge of my
work table, and press down to
straig hten one side. Turn the Chip
over and do the other side, Seck
ets are not necessary for this pro
ject. but it sure helps out when it
comes to troubleshOOting. If sock
ets are not used, then solder the
ICs directly to the board using a
grounded soldering iron. Watch
that the chips do not get too hot!

After stuffing the printed circuit
board, check over the work; lor er
rors. Then once everything is the
way it should be, connect a 9 volt
battery to the keyer. Adjust the
speed contral to mid range. The
output of the keyer is an open-col
lector transistor. There shouldn' t
be any trouble keying either a HW·
9 or HW-8. Almost all of the newer
solid state radios will also key
properly without modifications 10
the basic c ircu it. Grid block or
cathode keying will requ ire the
use of an interlace between the
keyer and the radio.

To test the keyer, just connect
up a YOM (set for ohms) to the
output and short either the dot or

Easy Assembly

Const ruction is simple and
straightforward. For assembly, a
PC board is available or perf.
board may be used. scmercw. I
can 't imagine why anyone would
cnccse to bu ild the keyer without
the PC board. If CMOS Chips have
never been used in a construction
project before, some simple han
dt ing instructions are in order.
Because of the high input imped
ance of the chips, they are easily
damaged by static charges. Be
lore hand ling the chips, touch a
gounded object to discharge any
static electrici ty from lhe body.

Low Power Operation

Basic Features

" How many bytes of memory
does it have?" Whoa, looks like I
forgot to menlions some small in
signi ficant de tails. Hummm, in a
word, none. In fact, it doesn' t even
have dot-dash memory.

" Well how about iambic key
ing?" Sorry. Not this lime around.
All this keyer does is make dots
and dashes, except for the proper
3 to 1 timing for good-sounding
CW. Remember, I said only two
simple ICs, K-Mart specials, nol
large scale integrated circuits On
yes, I almost forgot, there is no
en-beard side-tone. A side-tone
from the radio will have to be used
to monitor tile CW o

Figure one is the part place
mentfor the keyer. This is from the
component side of the printed cir
cuit board. For those that want to
" roll thei r own ," figure two is the
foil pattern for the keyer . Mike
Michaels W3TS did the artwork
h om the o riginal sche m atic .
Speaking of original schematics, I
d id no t design th is keye r, bul
rather it comes from the German
publications called CQ-DL. The
«ever's schematic is shown in
Figure 3.

for a power switch. A 9 volt battery
shOuld last about a year before it
needs to be replaced. II installing
the circuit board inside a radIO,
the nest will supply the cpeeat
ing vol tage . A battery will not be
needed .

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 4464$

•

DIYCWKEYER
Atter two months of high-tech

digital communications, it seems
ironic that this month we're about
to build a CW keyer. But what the
hel l , that's wha t we 're going
to do. This is such a simple con
str uction projec t th at it would
be unfair to even consider it a
" weekender. " Perhaps a rainy
Sunday afternoon would be more
realistic.

The entire keyer is so simple
that conslruclion is limited 10 two
integrated circuits. The timing and
lOgic are supplied by integrated
circuits 4027 and 4011 CMOS. A
printed circuit board is also evau
able, as is a complete kit 01 all
parts, including the speed pot. All
thai is needed is a cabinet 10 in.
stanme circuit board . The small
size of the PC board should make
installation inside a small OAP
transceiver painless. Take note ,
portable ORP cos: An extra box
will no longer be needed when
backpacking wnn HW-8 into the
woods.

The printed circ uit board is
slightly larger than the 9 volt bar
tery thai ope rates the keyer. Don' t
worry about spending a 101of mon.
ey on batteries either, the CMOS
ICs consume such smalt amounts
of current lhat there is no need
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Figure 2 . PC board, foil side. (Not
to scale)

of satisfaction. OAP
has put the fun back
into the hobby . Not
just into operating
itself , but in tinker
ing , bui ld ing, pe r
fec ting , and even
in the special friend·
ships between
OAPers.

Well that is about
all for this month .
Nex t month we 'll
look at something
that everyone has
thought about at
one time or another:

solar power. Coming in Septem
ber, the antenna issue will surely
please those wire -stringers out
there .

Sometime later on this year,
I'll have details on a trophy I'll give
away, the Homebrew oxec
award. Keep those soldering irons
hot and watch for the details .iii

Is your libra ry incomplete ?
Missing a key article for your ORP
project? You can order back
issues ($3.95 each) or article
reprints ($3.00 for the first, $ 1.50
thereafter). Send your request to
WGE offices.
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miss out on. Sure,
work ing BY41Y with
a microproce ssor
controlled Japanese
made SSB tran s

ceiver is great, but some hams are
missing out on some of the finest
trad itional pleasures, challenges,
and achievements of our hobby.
That's building one 's own equip
ment. People with the talent like
Tom Berryhill make it so much
easier when the requ ired parts
are accessible . Building a T8-940
will not give the same fee ling

t, Parts layout from the top side of theFigure
board.

company Oitek Industries, Inc.
Tom also provided the boards
for the Two-Fer for me, and those
who took up the offer to purchase
one of those boards know first
hand the quality of Tom's work .
Tom is a mover and shaker . A
welcome addition to ham radio.

This is one aspect of ham radio
that, unfortunately many of us

2N2222A .

""M
5551ype ICs

556 CMOS type ICs .
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•Absolutely no tumng wirh a MAXCOM sysrem.
S,mply connec t, dia l your frequency and talk...

Than ,t, JUst TAL K,

•OVER 5000 MA XCOM STATI ONS WORLD WIDE
BOX 502, FT. LAUD.. FL 33302

HUGGED YOUR
MAXCOM@TOOAV ?

HAVE YOU

•
~ AX C O~ Is ~ ug lshud t ..d~eork and 10 (I.ned by " n COe U ectronlca, lnc .

L.._ THE BOTTOM LINE , "MAXCOM~WORKa"

CIRCLE 10 I ON F1EAO£R SERVICE CARe

2 METERS-220 ·440

The first c hoi c e in
Tran smitte rs - Rece iver s

Repeaters
Repeater Co n tr o ll e rs

Power Ampli f ie rs
VOice Mall Systems

Micro Contro l Special1ies
23 Elm Pa. l<.. G.Dveland. MA 0 1834

(508) 372-3442
TElEX: 14 9 32 2 56 IIENOECOM

Call or write for the full
performance story . .. and
the super value prtcet

CIRCLE 295 ON READER 5ERVICE CARD

EnlOY high performance opera
non With rernote p.oqrernrnabu
rty. sequential tone paging,
auto patch . reverse autopatcti.
zan-number aurooiat. remote
squelch selling. stat us inputs.
control outputs, and t.ero.
programmable Morse messages .

Word is spreading fast
" No thi ng match•• lhe KRp·5000
lor lotal per10rmance lind value. Nol GE, not ."en Molorole."

RF performance really counts
rn tough repeater envuon
mente. so the KRP·5000
receiver gives you 7 helica l
resonators. tz-pores of IF
filtering, and a precise
Schmitt trigger squelch With
automatic threshold sw.tcn
mq The transnuner gives
you clean TMQS FET power

VISA-MC
AMEX-DISC.

ASSOCIATED RADIO
BO12 CONSER BOX 4327
OVERLANO PARK, KANSAS 66204

(E V E R Y 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

QEP'. NOT TOO LATE SALE
Your not t oo late, copper prices
WILL drive up the price of c oax

ev en mor e . Better buy it NOW,

• BELDEN 9913 low-loss
500 i t Roll $200,00 or 42¢/ft.

• BELDEN 8214 (room)
500 i t Roll $165.00 o r 36¢/ f t .

• BELDEN P:lIJ7 RG-213
500 it Roll $200.00 or 42¢/ft .

AMPHENOL SPECIALS
PL-2~ 9 si l ver (mica fi lled) $1.Ui
UG-21D ' N' male cable end 2, 75
UG-2 1D 'N ' (fitted for 9913) 3 , ~O
UG-23D ' N' f emale c ab l e end 3 .9~

UG- 29A ' N' Barrel l j aCk-j aCk ~ 4 . 50
UG-~7B 'N' Ba r r e l plug-plug 5 . 20
UG-58A 'N' Cha . s i s receptscle 3 .50
UG-83U 'N ' Plug t o UHF Jack 8 .00
UG-146 'N ' Jack t o UHF Plug 6 . 95

Cop per-clad 14 ga. (7x22)
7¢ a foot (any length)

Identical to Belden 8000

VI SA A MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL

Call TOLL FREE

1-800-USA-9913
i n NJ 201-887-6424

110-4 Route 10 @~IP~Ea Rt Hanover
N.J . 07936

• ••• SAME DAY SHI PPI NG • •• •
TNX J IM N2GKW A BILL KA2QEP

CIRCLE 30 ON READER SERVICE CARD
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Amateur Radio Via Satellite

Number 32 on your Feedback card

HAMSATS

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

URBAN ANTENNA
RESTRICTIONS

Moving to a new location pro
vides a great opportunity 10
straighten out the amateur satel
lite antenna system and put every
thing together the Right Way. No
more old coax, faili ng re lays,
noisy rotators,or rusted bolts. Sig
nificant improvements , more effi
cient operation and a clean instal
lation always wait at the end of the
rainbow.

The Hunt Begins

Ten years ago, before buying
my previous home on the far out
skirts of Houston, I checked with
the town's architectural commit
tee about antenna restric tions .
Their answer was that if my neigh
bors didn't mind , then they didn't
either. No problem. It was a new
subdivision and I didn't have any
neighbors . HF, hamsat , and satel
lite TV an tennas sp routed an
around my yard . No attic anten
nas here , just alum inum and
stainless up in the clear where it
belongs.

Several months ago, when the
house hunt in Houston began , I
naturally requested a room lor the
radios and space for some anten
nas. This time, I needed only de
cent VHF and UHF antennas with
a typica l multi-band vertical to 101
low the AMSAT nets.

Having a ham for an XYL
(WB5RMA) ensured that I didn't
view houses with power lines run
ning through the back, unair
conditioned "hobby shacks" or
located next door to another ham.

The radio room was no problem
but the antennas became a major
concern. Many houses were un
suitable due to the local restric
tions and covenants enacted by
homeowners' associations and
builders worried about property
values. One subdivision refused a
very small outside two meter and
70cm array, even when the pro
posal showed that the antenna
would never be seen from the
street. Due to the hobby, it was
impossib le to buy the choice
house.

The search went on. Our realtor
discovered that antenna restr ic
tions were the first concern with

area, school district, and the size
and shape of the future home tak
ing a back seal. Soon there was a
large pite of deed restrictions on
the ki tchen table dealing with
Houston's west side. Friends and
co-workers provided suggeslions
on how to proceed and examples
of the covenants from their areas.
Some were surprised to find con
straints that could preclude virtu
ally any outside structure, includ
ing even a small TV antenna. I
called the ARRL.

Rules and More Rules

The folks at Newington had a lot
of experience with this problem.
They were even to cover deed re
strictions in the Washington Mail
box column in the April issue of
OST. They offered to send a copy
of the column prior to publication
and gave me the callsigns of two
lawyer hams in the Houston area
available to discuss legal prob
lems with local restrictions. I
gratefully accepted the copy offer
and proceeded with my antenna
problems on my own.

Considering Houston is in the
middle of a housing glut, the un
yielding attitude of homeowners'
associations, whose streets were
rampant with foreclosures, aston
ished us. Surprisingly few subdivi
sions had acceptable schools, a
reasonable commu te , and the
" ten-foot rule. " This last guideline
specifies that a homeowner can
erect any antenna as long as it is
behind the roof ridgeline and does
not rise more than ten feet above
the highest point on the house.

After some discussion , there
were four possible homes. There
was, however, a catch-an archi
tectural control committee had to
approve all construction, includ
ing antennas. I prepared a six
page proposal, showing top and
side views 01 the proposed anten
nas, their relative position and
size on the house, and photo
graphs comparing these anten
nas with large TV antennas. This
package went to the president 01
the homeowner's association.

Success! The proposed anten
nas were just a bit shorter than the
largest Radio Shack TV antenna,
appeared symmetrical, and would
mount just high enough to clear
any surrounding buildings to have
a clean shot to the horizon. The
Committee sent its approval in

writi ng just betore the closing
date. The Purchase and Sales
agreement included an antenna
approval contingency.

Homework Pays

I was happy with the results, but
amateur radio and futu re satellite
chasers are faced with a signifi
cant problem. PRB-1 may con
strict local municipalities and cit
ies from enacting ordinances
against reasonable amateur radio
antenna installations, but it does
nothing to restrain the actions of
homeowners' associations and
their deed restrictions . Many
hams move into areas expecting
few, if any, problems with anten
nas. Deed restrictions are not
even discussed until protest let
ters arrive trom the local organiza
tions after the first antenna has
gone up.

Hams who intend to install an
tennas should check local deed
restrictions before they sign an
earnest money contract , or else
make the contract contingent
upon antenna approval. Be pre
pared to wait for that approval. Al
though the homeowners' associa
t ion president graciously cut
through the red tape and informal
ly approved our request in three
days, it took five weeks for it to
come through in writing.

Don't expect to get a copy of the
deed restrictions at the closing, or
from a real estate agent. Amateur
radio operators who intend to pur
sue thei r hobby should secure a
complete copy ot any restrictions
or covenants for their future home
early in the negotiations. Watch
the amendments, especially re
cent ones prohibiting satellite
television dishes.

In the cou rse of writing restric
tions regulating satellite TV instal
lations, the authors, in many in
stances, add clauses that directly
attect microwave experimenta
tion. Of the nine points listed in the
dish guidelines for an area on the
tar west side of Houston, one , in
particular, stands out . It specifies
that only normal satellite TV re
ception shall be allowed. It goes
on to state that no transmilling
device of any type will be permit
ted. It's unlikely that anyone in the
neighborhood will detect a ten
watt 1.2 GHz signal for AMSAT
OSCAA- 13's mode l uplink, but
it's a violation nonetheless. This
rule is typical of the many limita
tions that have been added to lo
cal deed restrictions.

Mode S downlink from the new
satellite may not be a problem.
The small feedhorn for a lour-foot

or six-foot dish does not attract
much attention if it is painted to
conform with other guidelines that
define acceptable dish colors
(usually black, when specified).
Even wi th careful attention to
aesthetics, don't expect to mount
any dishes more than a few feet
above ground. Most restrictions
require that any dish not be visible
to public view and not extend
higher than ten feel above the
grade level of the lot.

Until the FCC addresses the
covenants, conditions and restric
tions associated with private
organizations, hams need to be
careful. It's one thing to have a
wire dipole in the trees for casual
HF activity, but those hams who
want to expand to serious OX,
VHF or UHF operations may run
up against the wall of home
owners' association and deed
restrictions.

Updates

The narnsats in orbit as of this
writing have performed very well.
AMSAT-OSCAR-10 was made
available for guarded use in mid
May. Activity may continue
through July or August depending
on the battery condition. Keep the
power levels down and adhere
closely to the schedules an
nounced on the AMSAT nets uno
published in the Amateur Satellite
Report.

Fuji-OSCAR-12 has operated
satisfactori ly with schedule up
dates every month, while RS-101
11 has been running mode A-Kvia
the RS-ll unif. The K transponder
using 15 meters up and ten down
has been inactive for short peri
ods , while the A transponder with
its two-meter uplink and ten-meter
downlink has been on continuous
ly. I have had excellent results on
many passes using 50 Watts to a
larsen mag-mount in the attic on
two meters , and a tongwire
around the eaves of the house
with a homebrew MOSFET pre
amplifier tor ten meters.

The new OSCAR , A-0- 13 ,
known previously as Phase 3C,
may already be in orbit by the time
this issue goes to press. Check
the nets and conversations on the
older satelli tes for informat ion.
Even without delays, they won't
allow operation until all systems
on board A-0-13 are checked out,
the satellite has achieved proper
orbit, and spacecraft orientation is
under control. This process re
quires a month.

Check those deed restrictions
and get ready for some rea lly
exciting satellite chasing. &I
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Ham Doings Across the World

BYRON MI
JUNE18

The Indepe ndent Repeater As
socrauon is sponsoring us annual
ham!esl at the National Guard Ar·
mory from 8 AM to 4 PM. Free
tables (make reservations) lor
dealers and sellers. Door prizes.
Talk-in on 147.165/.765. Write or
call The Independent Repealer
Association, 562 92nd S t. S E.,
Byron Cenler Mf 493 15; 6 16-455
3915,

HARRDGA.TE ENGLAND
JULY 2·4

The folks who brou~hl you
GB75USA. the Darley Amateur
Rad iO Club 01 North Yorkshi re.
will operate GB4JUL as pan of
a joint US-UK celebration 01 Amer
ican Independence Day. o per
ate 5 will include all HF and VHF
banos through 23cm and possibly
Phase 3C, if the satelli te is avail
able for general use . a Sl via
G0FWG or the Darley Amateur
Radio Club, MH$, Harrogate, N.
Yorks., England HG3 2RF.

ARVADA CO
JULY 2-3

The Colorado Six Meter Invila
tional Net is sponsoring a contest
from July 2 at 14QOZ to July 3 at
0300Z. Exchange callsign, first
name, grid square, S,I.N., if any
(S.I .N. members, 3 point s, non
members, 2 points) on 50 MHz.
Score obtained by multiplying
number of states worked by the
number of points logged . First and
second place winners receive cer
tificates . Seno logs includ ing dale
and time of asos by July 31 to
N0AKI, f 529 Fenton St., Arvada
CO 80003. SASE appreciated.

BRIOGEPORT WV
JULY 2-3

The West Virginia State Ham
fest and ARRL Convention will be
at the Jackson's MIll Stale 4-H
Camp near Weston. Admission,
$4 . Talk-in on 145.39/4 .79. For
more information, contact Hal
Tate N8FXH, 121 East Olive sr..
Bridgeport WV 26330.

CHATHAM ONTARIO
JULY 2-3

The Chatham Kenl ARC will op
erate VE3CRC on the above dates
from the 1988 FESTIVAL OF NA
TIONS 10 ceieorate the variety of
ethnic cultures in Chatham and

Canada. Phone frequencies :
3 .875 , 7 .240, 14.250 , 21.360 ,
28.340. CW: 3.450, 3.725, 7.045,
7.125, 14.030, 21.090, 21.125.
FM: 147.720/147.120 VE3KCR.
For certif i cate OSL. con tac t
VEXRC, Chatham Kent Amateur
Radio Club, Jnc., PO Box 284,
Chatham Ontario CANADA, N7M
5K4.

DEFIANCEOH
JULY 2-3

The Defiance county ARC WIll
operate KeVON from 1600Z
2200Z from Historic Fort uenence
in c elebration of the Defiance
FlOwing Rivers Festival . Suggest.
ed frequencies are 1Q-40 meier
phone and CW bands. For cer
ti ficate send a 9x12 SASE to
DCARC, Inc., Box 494, Defiance
OH43512.

HANNIBAL MO
JULY 2-3

The Hannibal ARC. rnc.. will op
erate W0KEM and issue it's annu
al special events certificate cele
brating the National Tom Sawyer
Days . Suggested f requencies:
7.240. 14.255.21.340. and lor
Novices , 28.400 . Sen d large
SASE and person al OSL card 10
Hannibal ARC, Inc. , W0KEM, PO
Bo)( 1522, Hannibal MO 6340 1
1522.

WILKES-BARRE PA
JULY3

MURGAS ARC K3YTL is spon
soring its 9th annual Hamtest and
Computerfest with an Ice-A-Rama
at the Coal SI. Sports Complex .
VEC exams, large cutooor flea
market ($3 per space) , indoor
space with tables available via ad
vance reservati on ($7 .50 per
space, $9 at door if still available).
Admi ssion 53 . T a l k · i n on
146 .61 -53.61-146 .52 . For
more information , contact J im
Po st KA3A , 15 Monarch Rd.,
Wilkes-Barre PA 18702; 717-825
3940.

THOMPSONOH
JULY4

KD8FJ will operate its 4th annu
al Heritage of Our Country, from
Heritage Hill Camp in Thompson
OH. Operat ion will be on 40 and
80 meters, lower end of phOne
band , and on 10 meters. 28.450. A
large certificate is ava ilable for an
SASE from KD8FJ, 386 Cedar-

brook Dr ive , Pa inesville OH
44077.

STAUNTON VA
JULY 4-5

The Valley ARA will operate
N41CT with the Staller Brothers
Happy Birthday USA beginning
July 4 at 1200Z 10 July 5 0030Z.
Phone frequencies: 3.855 MHz,
7.280 MHz. 14.250 MHz. and
28.375 MHz. Send OSLocontact
number, and 9x12 SASE for cer
tificate to Valley ARA. PO BoK
666, Staunton VA 2440 1.

TORRINGTON WY
JULY 4-5

High Plains ARC will operate
KB7KU at Historic Fort Laram ie
from OOOOZJuly 4 unt il OOOOZ Juty
5 . Phone frequencies : 3 .850 ,
7.250. 14.250,21 .360 and 28.550.
CW: 50 kHz up from lOwer band
edge . OSL for bus iness size
SASE to KB7KU, 3642 Bighorn.
Torrington W¥ 82240.

PEACE GARDENS ND/CANADA
JULY 7-10

Celebration of the 251h anniver
sary of the International Hamfest
will be held in the Peace Gardens
on the Manitoba , Canada and
North Dakota , USA border from
9 AM CST to 9 PM CST July 7, 8,
and 9. and from 9 AM CST to noon
on July 10. Frequencies are
1.g00, 3 .885, 7 .230, 14.230,
21.330, and 28.330. To receive
the Peace Garden Award send a
OSL and 3 IRC with SASE to
VE4XN, Dave Syndal, 25 Queens
Crescent , Brandon , Mani toba
CANADA R78 1G1. To receive a
OSL send a OSL card and one
IRC with SASE to KA0SLI, John
Swanlle, PO 80)( 304, Lakota ND
58344 .

SABA ISLAND
JULY 7-14

6 M DX Sociely members Mario
xarc tcn WB2CZB , J im Ho lt
N3AHI , and John Laing W1 EXC,
are manning an expedition 10 Sa
ba Island. Callsign PJ0M, opera
tion on all bands, 80 through 6,
SSB and CW o Equipment : an
FT757, two TS680s and amps.
wire antennas on HF and 3 & 5l
beams on 6. Members will explore
6 M multi·hOP paths to the UK,
Europe, and Americas. WB2CZB.
member of OAP ARC Internalion
ai, will actively solicit OAP con
tacts. SASEs, please. OSLing is
via Mario K2MUB.

SUMMERLAND BC
JULY 8- 10

The Okanagan Ham-Fair Soc-

ety is sponsoring its annual Ham
Fair at tIlahie Beach RV Park in
Summerland from 4 PM Friday to
4 PM Sunday. Flea market, auc
tion , new equipment , surp lus,
seminars, packet. repeaters. Ad·
mission, 55. Talk-in on 146.34/ .94
or 146 .52. Call Glenn Borgens
VE7GSB at 604-492-5684 or
VE7BEE at 604-493-' 1220r write
Okanagan Ham Fair, Box 477,
Pemicton. BC CANADA V2A 6K6.

ALTOONA IA
JULY9

The Des Moines RadioAmateur
Association is sponsoring Ham
fest '88 at the Adventure land Inn
in Altoona. Admission is $4 in ad
vance,$5 at door. Indoor cornmer
cial exh ibit tables ate $40 for the
tirst table and $35 for additional
tables. Indoor flea market tables
are $5 each. VEC testing. semi
nars, free tail-qater flea market.
Talk-in on 146.341.94 and 440.51
445.5. For more information, write
Hamfest '88 . PO Box 88, Des
Moines JA 5 0301 or c all Jim
ZellmerKA0VSL,515-276-8949.

BURLINGTON ONTARIO
JULY 9

The Burlington ARC invites all
hams with in driving distance 10
the 14th Annual Ontario Hamlest
at the Burlington Cenlral Arena
from 8 AM to 5 PM. 180 ueamarket
tables, computerfham exhibits,
packet forum , and the usual Suo
perevent. Talk-in on 21/81 and 52
direct. $5 at door, $3.50 pre-regis
tration. For details, write Ontario
Hamfesl, PO 80)( 836, Burlington
ON CANA DA L7R 3Y7.

OAK CREEK WI
JULY9

The South Milwaukee Amateur
Radio Club will hold its annual
Swaplest as usual at the Ameri
can Legion Post #434, 9327 S.
Shepa rd Ave ., Oak C reek WI
53154. Admission $3, prizes, ex
ams , talk-in on 146.580 MHz FM
Simplex . For details , write The
South Milwaullee Amafeur Radio
Club, PO Box 102, S. Milwaullee
WI5317UH 02.

INDIANAPOLIS IN
JULY 9- 10

The 18th annual State ARRL
Convention and Hamfest wil l be at
the Marion County FairgrOUndS.
New equipment and computer
whole sale dea lers . suppl ie s ,
home-brew co mpon en ts and
hardware, Ilea market, tecnec ar
torums all day Saturday, ARRL lo
rums all day Sunday. Awards pre
sented. Gate fee, $5. Chitdren un-
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CIRCLE 249 ON REAOER SERVICE CARD

CIRCLE 341 ON READER SERVICE CARD

9 East High St. , Flushing OH
43977; 614-968-3652. For tickets,
contact TSRAC, Box 240. RD 1.
Adena OH 43901; 614-546-3930.

WASHINGTON MO
JULY 17

The Zero-Beaters ARC is spon
soring their 26th Annual Hamfest
at the Bernie H. Hillermann Park.
Fr ee adm ission . Fl ea market
parking $2. Talk-in on 84/24 and
52. FCC exams (bring license and
copy). For more information, call
AILanwermeyer WB0QBS a1314
239-2072.

INDIANAPOLIS IN
JULY 20-24

All amateurs are welcome to
participate in the County Hunters'
20th annual convention at the
Ramada Inn. The Indianapolis
Zoo and 500 Motor Speedway will
highlight the week. The Saturday
banquet will begin at 7 PM with
awards and major prizes. For in
formation and registration , send
an SASE to Herb M o rg a n
WD9GBH, 735 East 50th Street,
Marion IN 46953.

The a SYe,'s eUoflless. hghmmg-fasl freq uency selecllon
opens up you' I ;g to lIs full potentIal. Whethel you 're ceo
lestlng , DXlng . ragchewlng . 0< mobi llng _ you' li do II bet
ter, faster, and easIer-and have more fun _ WIth aOSYe,.

Ordel the KW·aS Yer tol the Kenwood 940, 440. 140. 711
and 611. lhe 757 asYe. for l he FT.757GX; lhe 757_11as~.
for the Fr:7S7GXII. the 761 a sYe. to, lhe FT-767GX: lhe
741as~. tol the FT-747GX.or fhe 735 as•• tor the iC·735
(Kenwood " 9Smust haye Ihe appro~"'ate Kenwood IC·l 0
Of IF·I0 Inler/ace inSfall!l<l. )

SI,11only $.69.50 piUS $2.50 S &H (V,sa/Me accepl!l<l) f.om

Stone Mountain Engineering Company
Box 1513 • Slone Mountain . GA 30086

404·879-024 I

The Most U sed
A ccessory in
Any Stat ion

QSYer

FAIRBANKS AK
JULY 16-24

PETOSKEY MI
JULY 16

The Straits Area Amateur Radio
Club will have its 13th Annual
Swap Shop at the 4H Building on
the Fairgrounds. Admission
$2.50, tables $3, door prizes. VCR
raffle tickets. Talk-in on 146.08
68 or 52. For more information,
call Irene at 616-539-8986, or
Clark at 616-582-6455.

WAPAKONETA OH
JULY 16-17

The Reservoir ARA will operate
K8QYL from 1300Z to 2000Z on
the 16th and 1600Z-2000Z on
the 17th from the Neil Armstrong
Air & Space Museum to com
memorate the 19th anniversary of
Armst rong's walk on the moon.
Operation will be on 40 meters,
phone, CW, RTTY, and Novice 10
meter phone. John Prendergast
WB8PEW.

Special event station KL7KC
will commemorate during Golden
Days the discovery of gold by Fe
lix Pedro. Operation
on CW and phone in
the 10, 15,20,and40
meter bands . For
QSL send SASE to
KL7KC , PO Box
81389, Fairbanks AK
99708- 1389.

AUGUSTA NJ
JULY 17

The Sussex Coun
ty ARC will sponsor
SCARC '88 at the
Fairgro unds on
Plains Rd. Heqistra
tion $3, indoor tables
$7 each . Tailga te
space, $5 . For fur
ther informa tion ,
contact Don Stickle
K20X, We/don Rd.,
RD 4, Lake Hopat·
cong NJ 07849.

FLUSHING OH
JULY 17

The Triple States
Amateur Radio Club
will hold its 10th an
nual Wheeling Harn
fesUComputer Fair at
Wheeling Park. Deal
ers welcome, big flea
market, family activi
ties , Admission $3
in advance, $4 at
doo r. To rese rv e
space, contact Sandi
WitJiams KB8AAV,

Davis N8DWR. 10990 Newton
Rd., Bowling Green OH 43402;
419-352-3321.

GLACIER·WATERTON MT
JULY 15-17

The 54th annual Glacier-Water
ton International Hamtest. spon
sored by the Ftathead Valley ARC
will be at Three Forks Camp
ground on the southern edge of
Glacier National Park . Activi ties
include 2 meter bunny hunts ,
QCWA meeting, seminars, con
tests , auction, swap tables, dealer
disp lays , exams . Talk- in on
146 .101.70 and 146.52. For tur
ther information, contact Flathead
Va lley ARC , PO Bo x 2549,
Kalispell MT 59901 or Harotd
Schneider W7BKM; 406-862
4962,

DOWNERS GROVE IL
JULY 10

The DuPage ARC is sponsoring
a Hamfest/Computer Show at the
American Legion Post 80 with out
door flea market and swappers
row. Indoor tables available, deal
ers welcome . VEC exams (bring
copy of license) , Admission $3 at
ga te, $2 in advance. Ta lk-in:
146.52, 145.250-600, 224.55 ,
and 442.55. For tickets or tables,
send SASE to Hamfest Chairman
W9DUP. PO Box 71. Cterenoon
Hills IL 60514; 312-985-0527.

DUBLIN, IRELAND
JULY 10

The Millenn ium Birthday of
Dublin will be celebrated by ama
teur radio operators from the heart
of Viking Dublin on the unique
catlsign EI-1000. The Phoenix
Park will host the city's birthday
celebrations. A special QSL card
will be available via the IRTS bu
reau or upon receipt of 3 IRCs. For
fu rt her informat ion , contac t
Shane Halpin, D.MAR.C., 25
Knocknashee, Goatstown, Dublin
14 IRELAND.

PITTSBURGH PA
JULY10

North Hills Amateur Radio Club
is sponsoring its aro Annual Ham
fest at the Northland Public Li
brary. Admission , dealer, and flea
market space are all free. VEC ex
ams, ARRL table , wheelchair ac
cessible. Talk-in on 147.09. For
Hamfest information, contact Bob
Ferrey, Jr. N3DOK, 9821 Presi
dentia l Dr ., A ll ison Park PA
15 101; 412-367-2393. ForVEC in
formation , contact John Rosen
wald NM3P, 400 Stevens or.,
Pittsburgh PA 15237; 412-931
2631.

BELGRADE LAKES ME
JULY9-11

The third annual World Emer
gency Communications Confer
ence will be held at Woodland
Camps, Belgrade Lakes ME on
the above dates. For reservation
information, contact Betty Grant,
IARN, Belgrade Lakes ME 04918;
207-495-225 1.

der 12 free. For information on
inside flea market space, call 317
356-445 1. For info rmation on
commercial building space, call
317-745-6389.

LAKE CANTON OK
JULY 9-10

Oklahoma amateur radio oper
ators will conduct annual Field
Day exercises at the Big Bend pte
nic shelter. The Field Day is held
in conjunction with the annual
IARU " Radiosport" OX Contest.
Simulated emergency operations ,
QRP contacts, solar power, and
camping. Commemorative certifi
cates for contacts with event sta
tions WD5HPU , WA5LTM, and
others from Lake Canton. Phone
frequencies: 40120/15/12/10 me
ter bands, and 6 and 2 meter SSB.
Talk-in frequencies: 146.52 sim
plex , and the Fairview OK re
peater, 144.85/145.45. 1-40 travel
ers should use the Calumet OK
repeater, 146.011146.61. Send
QSL and large SASE for certifi
cate, or for more information, con
tact Tim Mauldin WA5LTM, Lake
Canton Field Day, PO Box 19097,
Oklahoma City OK 73144; 405·
682-2929.

BATAVIA NY
JULY 10

The 8th annual Batavia Ham
fest, sponsored by the Genesee
Radio Amateurs, will be at the
Alexander Firemen 's Grounds. ln
door commercial exhibits, spa
cious flea market , VEC exams ,
breakfast and BBQ. Ticket $3
before july 1, $4 at the gate. Talk
in on 144.71/145.31 and 146.52.
For more information , contact
GRAM., POB 572, Batavia NY
1402/ . For ticke ts, write Knute
Carlson N2DRX, 26 Burke or. .
Batavia NY 14020.

BOWLING GREEN OH
JULY10

The Wood County ARC is spon
soring its 24th Annual Ham-A-Aa
ma at the Wood County Fa ir
grounds. Free admission. Doors
open 8 AM to 4 PM. Talk-in on
147.18/.78 and 146.52. Tables $7,
trunk sales $3 per vehicle width .
For more information, contact Jim
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AR501
BACK TO BASICS...

But far more advanced...

Look fo r the continuation of
Kowalsk i's speech in next
month 's Looking West.

... .. The problem is that arne
teur radio is starting to see people
exploiting that. The autonomy of
amateur radio allows the few self
serving hams to impose that much
more on the honest and charitable
majority.

" Why is this happening? Apart
Irom the nature of ham radio, as
described above, this Service,like
many others, was deregulated
live-six years ago. The idea was
10 let the marketplace regulate
what goes on in radio to the great·
est extent that it can and let the
FCC get out of the business of
regulating. The FCC applied that
philosophy across the board in all
radio services, including amateur
radio.

"I hope that some of you will
go back and reread my interview
in CO Magazine when I was nrst
appointed to the Commission. I
said there that deregulation
wOllldn't work in amateur radio.
There's no marketplace force, no
compet it ive engine that drives
amateur radio. What must serve
in place of a marketplace for
amateur rad io is regulation .

"Most people shudder at the
thought of more regulation-it's
not the American way to invite
more government interlerence.
But this is exactly what amateur
radio needs-the Service has
mo re autonomy th an it ca n
adequately cope with.

" Amateur radio has an absurd
licensing situation when it comes
to repeaters. The model of ama
teur radio regulation is based on
point-to-point cornrnuntcattons.
Repeate rs ostensibly merely
extend the distance between
those points. They are akin , how
ever, to land mobile or broadcast
station operations because of the
tremendous range that repeaters
have. One of the reasons repeater
coordination presents so much
trouble is that it doesn't fit the reg
ulations that generally govem am
ateur radio.

" 1sat in on a repeater coordina
tors ' meeting this morning and
saw that most of the attendees
had immediate issues 10 attend
to in their local cl ubs . Hams
must make every effort, hOwever,
to step back and look at the big
picture. They need to see that
there 's something different about
repeater c oo rdi na tio n th at
requires a different regu latory
approach." Ell

are purely personal observations.
..... 1 think that lawsuits are

completely out of place in amateur
radio. I would hope that those who
may be involved in them . , .would
step back a little bit and see if
there isn't a better way to accom
plish what they are alter in ama
teur radio .. .The legal fees are
horrendous. and I pity anyone
having to pay them. However, it's
my personal view thai lawsuits are
the logical and natural result of
the position the FCC placed ham
radio in.

" .. ; , If I were in the current mar
ket and environment in amateur
radio, especially in repeater coor
dination, I would be doing my
damndest to push the FCC to
change the ground rules!"

Double-Edged Sword

.. . . . Ham radio ' s greatest
strength-vOlunteerism-is also
its greatest weakness . Many
hams have come forward to do
onerous and thankless jobs
such as repeater coordination and
band planning . Unfortunately,
these actions have no recourse
in law or regulation, for they are, in
essence , 'gen tlemen 's agree
ments.'

Visa and MasterCard orders
are welcomed. Price includes

shipping & handling, Purchase
orders accepted from

Govemment agencies

Model AR501 Telegraph Terminal

$229.00
(Califomia res. add $13.74 tax.)

What Ray Really Th inks

" ... 1 probably won't be back
to the Dayton Hamvenlion
alter th is year, but I couldn't
walk away without sharing with
you what I've learned during
my term with the Commission
over the last five years . These

repeater coordination entities
serving the same geographic and
demographic areas.

This letter brought him to Day
ton and the third annual National
Repealer Coord ination Confer
ence on the last Saturday 01 April.
Ray felt he had an obligation to let
tnose whO coordinate repeaters
know where they really stood in
Ihe eyes of the FCC, and now, in
the private sector, he was free to
say what he wished. What follows
is the first part of an excerpted
version 01 his 25 minute talk to
over a hundred people , who
represented repeater coordina
tors in most of the 50 states and
several Canadian provinces.

Number 34 0" your Feedback card

LOOKING WEST

AR-501 covered by One Year Limited
Warranty. Extended warranty service

available at the following rates:
$25.00- 3 Years $15.00 - 2 Years

AR501 is a compact triple mode CW terminal in a small package (4S x
6 .25~x 2.251 but a powerful gear to practice and play with. As a CW
decoder, it detects morse code between 5 to 30 WPM, For practice?, it
activates and displays the code. More?, it operates as an electronic keyer
both standard and iambic. More yet?, How about a print-out function? The
AA501 does just that. We offer a stand alone thermal printer as an option.

Ponderings at 39,000 Ft.

It's just belore midnight EST
and most of the passengers
aboard this westbound Boeing
767 are sleeping. We are about
two hOurs from Los Angeles, and
I've spent most 01 my time since
leaving Dayton musing over the
events of the past three days.One
highl ight was the surprise appear
an ce of former FCC Specia l
Services Division Chief Raymond
A. Kowalski .

Ray quit his job with the FCC
last December to join a Washing
ton law firm. During his term, he
was involved in many important
rules interpretations and dec i
sions, man y which eeneuuec
amateur radio. His " going-away
present," however, did the ser
vice harm. The now infamous
" Kowalski Letter " permitt ed
the establishmen t 01 mult iple

Bill Pasternak WA61TF
28 197Robin Ave.
Saugus CA 9 1350
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" Any recognized island,
island group, or subgroup, as listed

in the National Geographic Society's
World Atlas can receive an

IOTA designation."

" An interesting wrinkle to IOTA is that
some islands that count separately

for DXCC are lumped together
into a single IOTA credit. "
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Ox
ChOd Harris VP2ML
POBox 4881
Santa Rosa CA 95402

Islands On The Air

l ooking for a new OX challenge
this summer? Many Dxers are
finding the Great Britain-based Is
lands On The Air (lOTA) program
an exciting addition to their quest
for DXCC and Worked All Zones.

The IOTA program involves
working and confirming stations
located on more than 400 islands

and island groups in aUcorners of
the glObe. Like DXCC, the initial
award level is for 100 islands, with
additional awards at 2, 3, and 400
level s . The IOTA program in
cl udes 11 other awards, most for
working 75% or more of the acti
vated islands in each geographic
reg ion. These latter awards cover
th e six ccnuoents. Antarctica ,
Arctic islands, the West Indies,
and the British Isles. (I n regions
with more than 100 activated is
lands, the DXe r can earn the
award by confirming 75 islands.)
To quali fy for th e IOTA Wor ld
Diploma, the DXer must confirm
50% of the activated islands in
each 01 the seven continental
areas ,

Geoff Walts founded the IOTA
program in the mid-l960s. Since
1985 the RadIO Society of Great
Britain (RSGB) has admin istered
the awards , under the supervision
of Roger Baustee G3KMA. (Geoff
Watts, by Ihe way, is a British
snort wave listener who edited the
weekly OX News Sheet in Eng
land for many years, the only non
ham member of the OX Hall of
Fame.)

The Appeal

The Islands On The Air program
appeals to nxees for two main rea
sons . First, Ihe progra m provides
a new challenge to the DXer who
is running out of countries to work
under the e x cc program. With

Number35 on your Feedbac k C8rd

Hams Around the World

hundreds of islands 10 chase, the
DXer will not run out of potential
lOTA credits for many years . The
other primary appeal 01 the pro
gram is that almost any DXer can
be OX, by operating from one 01
many IOTA islands.

Island OXpedition ing is very
popular am ong EuropeanDX·
ere-esc popular in fact that the
IOTA adm inistra tors have
stopped accepting applications
for new islands in Europe. (The
latest IOTA directory lists 110 Eu-

ropean islands!) DXers can get to
many of these islands by automo
bile, co mmercial transportat ion,
or a snort boat ride. Since many of
th e islands don 't have res ident
amateurs, the only time a DXer
can mak e contact with an island is
via an island uxoecnucn . The
summer months see many such
mtnt-trxpeortrons by hams from
almost every country in Europe .

Most such trips are single week 
end affairs, with a simple trans
ceiver and portable antenna, a far
cry from the elaborate , t ime
consuming, and expensive DXpe
ditions to rare DXCC locations,
such as Howland Island or King
man Reef. The ease with which a
DXer ca n activate an IOTA island
is a major benefit of the program.

North American Islands

What co unts for lOTA? Any rec
ognized island, island group, or
subgroup, as usred in the National
Geographic Society's World Alias
can receive an IOTA designation.
To simplify IOTA hunting . the
IOTA administrators provide an
IOTA Directory Ihat lists some 600
possible IOTA cred its . In North
America , the directory is available
for US $3 postpaid from The OX
Bullet in , Box 50 , Ful ton CA
95439.

Among the IOTA credits on the
Atlantic coast of the United States
are : Mount Desert Island in Maine
(N A-55) , Nantucket (NA-46) ,

Block Island (NA-3 1) off Rhode Is
land, Long Island (NA-26), the
Chesapeake Bay (NA-83) and
Haneras (NA-67) groups, Sea Is
land (NA-58) and Cedar Key (NA
76), and the FlOrida Keys (NA-62).
In the Gull of Mexico, there's FlOri
ce's Marco Island (NA-52), Sani
bel group (NA-69), Tampa Bay
peninsula group (NA-34), Shi p
group (NA-82), and Chandeleur
Island (NA-??). On the West Coast
IOTA, credits are the Channel Is
lands (NA-66), the FarallOns (NA
1?), and the San Juan Archi·
pelago (NA-65). IOTA does not
assign a number to an island until
it is " activated" by an accredi ted
operation.

These islands show the wide
range of avail able lOTA credits.
For example, a IOTA Dxer can
drive to many of these islands,
such as the Florida Keys , Marco
Island, MI. Desert Island, long Is·
land, and the Hatteras group. Oth
ers are a shOrt lerry ride away:
Channel Islands , Nantucket ,
BlOCk Island , and the San Juans.

On the other hand, some of the
islands within a few miles of the
US coast have never seen IOTA
activity. They fall into the "inacti
vated" group. These 200 or so is
lands that will count for IOTA,
once an IOTA DXer operates from
thai island. The SI. George group
on the Florida panhandle has not
been on Ihe air for lOTA, despite
regUlar ferry service. Other poten
liallOTA credits off the US coast
have not been on the air for very

good reasons . For example, the
Marquesas group off Key West ,
and the Faraltons near San Fra n-
cisco are wildlife refuges. Authori
ties are reluctant to approve OX
pedmons among nest ing birds
and sea life.

A more adventu resome DXpe
d itioner can find many more IOTA
islands in North America. Canada
has 25 activated and inactivated
IOTA credits. The more common
isla nds include Newfoundland
(NA-27) , Cape Breton (NA-10) ,
Prince Edward Island (NA·29) ,
and Vancouver Island (NA-36).
The islands that have not yet seen
IOTA activity are all rather inac
cessible: islands in the Hudson

Bay, and Akpatok Island in the
Arclic.

Alaska has 24 potential IOTA
credits. only 14 of which have
been on the air. Anyone for a ex
ped ition to Walrus Island th is
summer? One Alaska IOTA credi t
of particular interest is thePribilOf
group (NA-28). The Alaska ex As
sccrauon tried for years to get the
Pribilofs added tothe exec coun-
try list, withOut success. At least
the Pnbuots count as a New One
for IOTA.

An interesting wrinkle to IOTA is
that some islands that count sepa
rarely for DXCC are lumped to
gether into a single IOTA credit.
For example, the Diomede Is
lands in the Bering Strait count as
a single IOTA entity (no number
yet assigned) , but two excc
countries: Alaska Kl7 and Asiatic
RSFSR UA0. Similarly, many of
the Caribbean DXCC countries
are lumped into the Windward
Islands (NA-25), the Leeward Is
lands (NA.22), and the Greater
Antilles (NA-15). Thus Montserrat
VP2M, Anguil1aVP2E , Ant ig ua
V2 , n crmmce J7, Guadeloupe
FG, and others all co unt for
NA·22. despite separate eXCC
status.

To get started in the IOTA pr0

gram, try tuning in the IOTA net on
14260 kHz at 1300Z on Satur
days. Most IOTA nxcecmons try
to hit this spot , and many IOTA
regulars will be pleased to provide
info rmat ion fo r the new island
chaser. exe-s can find details on

future IOTA DXpeditiOns in RS
GB's OX News Sheet , or in some
of the weekly stateside ex news
let ters. Meanwhile, look through
those OSls for possible island
confirmations, and set up a check
sheet for IOTA credits confirmed.
Finally, consider an island expe
dit ion this summer! ... de VP2ML
NA-22. m

[Don't miss the 1988 Northwest
OX Convention July 22-24, at the
Richmond Inn, Richmond, British
Columbia. Registration is US $40
to the sponsoring British Colum
bia OX Club, clo Ken Thompson,
Box 3048, Blaine WA 98230./

..
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CB-TO-TEN

n s IO'd 1M way 0<1 CB'IO-IO mete' con....,.$iOn.t , Tah
ad nuge of our off"" 10 help you ll"l on 10 mden IIt /Ofe tht
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A t last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from
n the Grea t Circle Ma p Co .

An 4Zimuth map provides inf()(fT\iJtion a bout heading a nd range to any place on Eanh. No longer will
you have to gueu at which wa y to a im your be",m a nte nna for that ra re DX.

Each map is specially drawn with your station llt the ella<:! center . The rest of the workI is spread out
around you. To use the map. sim ply find the ta rget station a nd rea d the c:ompass he ading from the border
of the map. To find the range . c:ount the number of rings from the center . Each ring is spaced 1000 miles
a part . Voila ~ You no w know the true heading a nd range to the targe t station .

The maps a re custo m dr<J wn with compute r eccuracy for your location a nd a re personalized with your
sta tio n's ca ll s ign at the lo wer right. Each map measures 35"1l23" , is bright ly colored. and is printed on
high qual ity poster stock ma king it suita ble for freming.

To order , se nd $5 9 c heck o r money ord er and your station's ce 11 sign and loca tion (If you l i~e in a large
city. state which side of town) to : If' ff". ffl\ If"

\)"':: .~ \:,. ,reI.:: 11Bap\:. o.
P.O. Boll 691 40 1 aSan Antonio, TX 78269

P.!"!!~GET YOUR BEARINGS STRAIGHT
~ ~

~ ~houc

May17
May77
Jul77
Jul 77
Jul77
""n"" n
Feb 78
lul 78
Aug 7ll
,","
,", "
Oct "!liov 7ll
!\;ov 7ll
Soy 7ll
Jan 79
Jao 79
May 79
Jun 79
Nov 79
Nov 79
Jao 80
Feb 80
Mar 80
~Iar 80
AprllO
lun llO
luI80
Jew
Ju l 80
AU380
><, W
Mar 82
1,,182
oec ea
Feb 83
Feb 83

• Ti lle

Send 13.00 lor the li"t aUide and '1.50 each ,hereafter. JU>l
ct>oc>...,heaf1 icle numbt .. andcall wi,h a crwi ,car<J oumber
or ...nd a check or money or...., 10: CB 10 Te... 73 A ....,e~r
Rodoo M""""l',e. ....-of: On"' . Pelerbo"""8~ NH 03-'58 1603-

="

I Bandpl.n .nd Cry>1Ollnfo
2 Conve rs ion D.ta
1 Radio Shac k TRC·47
4 E,f , jonnson Me....nger 123A
5 l1y .Ga in 670B
6 Anten na Sugge.hon.
7 RaJ... Shac k R.,.li. lic TRC·II
8 ~ Publicom I
9 How .bout SoSB Convenions '

La RMlioShac k TRCl latldTRC-U
II Rldio Sha<k R.,.li. ti<o .\Iini 23
12 Hy-R.anl" 681 .11 (Hy-Gainl
13 K. iICCI KCB-2310B
14 t-1.ycn"Td",'SSB.75
15 RadioSbar k R.,.liotic TRC..l52
1& C B W.lkie·T.l ki.. Conve..Yon
11 S/Yrp M<>deI CB-800A
18 SBE Sidebande. III and race 123.11
19 Mid land 13·B8Ze and Olher PLL Rigs
20 !..a f' yelte 55 8-75 a nd SSB·] 00
21 Royce 1-655
22 John",," Viking 352
23 C BtolO FM - P. rt [
24 CB 10 10 F~I · r anI[
25 More T,oJ k Power for Ih.. TRC -l l
26 Se..... Ro.dT.l ker 40
27 Pe nnry s SSBRig
U The Poly,P.k$ w.ch&n""I CB Bo.ord
29 TboeCoMo III
30 :-;.... Life for SSBCBRIp
31 Doul* Your C'Mn....l. in SSBCon~~oion.

32 On Ten FM
33 PUI ThaI Hy.cain CB Bo.ord 10 U...
~ Peakin3 ar>d Twu kin3 Hy.cain Booord.
35 CBlo CW'IHy·Gainl
36 Maximum Modula,ion forCBCon~e ..ion.
37 Ik!el Up Your CB·,o·CW Con~e..ioo
38 Add a Digita l Readou' to Your CBCon~e"ion

FEEDBACK

Feedback# Title Feedback# Title

In our continuing effort to present the cesr in
amateur radio features and columns, we 've
decided 10 go d irectly 10 the source-you, the
reader. Art ic les and c o lu m ns .are assigned
feedback numbers, which appear on each
art icle/column are listed here. These numbers
c o rre s pond to those on the feedback card
opposite this page. On the card , please check
the box which honestly represents your optmon

of each article or column .
Do we really read the feedback cards? You

bet! The results are tabulated each month, and
larry (our edilor-in-chief) takes a good, hard
look at what you do and don't like. To show our
a p p recia tio n . we'll draw one feedback card
each month and award the lucky winner a free
one-year subscript ion (or extension) to 73. To
save some money on stamps, why not lilt out
the Product Report card along with the Feed
back card and place them in an envelope?
Toss in a damning or praising letter to the edi·
tor while you're at it. You can also enter your
OSL in our OSL of the Month contest. All for the
low, low price 0125 cents.

1 Welcome, Newcomers
2 Never Say Die
3 0 RX
4 Code Test Sure Shot
5 Review: Yaesu FT·747GX
6 2 Tone Encoder
7 Novice Band Code Nets
8 Review: GGTE Morse Tutor
9 How To Improve Code Speed

10 Direction Finding Loop
11 Morse Code Motivat ion

Techniques
12 DTMFHornblowerTwo
13 Review: Datong's Great Add-On

suters
14 You Will Upgrade!
15 Review: Gordon West Novice

Course
16 Review: AR-460D 3'12 Digit LCR

Meter
17 A Pulsed Bi-Phase

Communications System (Part 2)
18 How Not 10 Run a Novice Class
19 Flip Flop Latch Circuits (Part 2)

20 Dealer Directory
21 Problems in Learning the Code
22 Security Alert
23 Care and Feeding of PBBS

(Part 2)
24 Weathersat s
25 Above and Beyond
26 ATTY Loop
27 ATV
28 Aerial View
29 New Products
30 OAP
31 Index: 7/88
32 Hamsats
33 Special Events
34 Looking West
35 OX
36 Ad Index
37 73 International
38 OTH DX
39 Propagation
40 Barter N Buy
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CIRCLE 61 ON RE'-'OER SERVICE CARD

The NEW Generation of T.T.& T. Hand Held Transceivers
From Alinco Are Just Around the Corner!
Introducing The DJ-100T 2 Meter Hand Held Transceiver
• Tiny = 1-3/16" D x 2-3/S" W x 6-5/S" H

• Tough = 6.5 Watts (With Optional ESP-aNAl Nicd Battery Pack)

• Terrific = Features and Benefits

• LCD with Switchable Backl ighting

• 10 Memories

• BNC Antenna Connection

- 16 Button DTMF Pad

• Easily Accessible Dip Switches For Encoding
Sub Aud ible Tones

• Battery Save Draws 15ma For Extended
Battery Life

• .16uv Sensitivity

. 144.00 MHz to 147.995 MHz

• CAP and MARS Modifiable

• Standard Battery. EBP-9NAZ
Has DC/DC Converter Built In

• Sto res Standard Repeater Offsets In Memory

• Full Range of Accessories

. 220 MHz and 440 MHz To Follow Shortly

_________________ Allnco's products are carried by these line dealers ,
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edited by Richard Phenix

with the Department of 'reeccm
murncaucns of Ind ia, the ITU
brought together over 100 repre
sentatives from 42 Asian and
Pacific countries to plan a RegiOn
al Development Conference. The
conference focus: the im plica
tions of the prediction that " by
the early part of the next ce n
tury, virtually the whole of man
kind should be brought within
easy reach of a telephone and,
in due course, the other services
that telecommunications can
provide." (Meaning us, among
others.)

In May there was the Americas
Telecom exhibition and forum in
Rio de Janeiro and a policy sym
posium on deve lopment st rate
gies for Latin America. May 17
annually is World Telecommuni
cations Day, and this year's sub
teet was "the transfer of techno
log ical know-how in the age 01
electron ics." Its purpose was to
focus attention on the roles of
modern telecommunications in
the economic and social develop
ment of nations.

Between late August and early
OCtober this year there will be a
World Administrative Radio Con
ference in Geneva on the use 01
geostationary-satell ite orbit and
on the planning of space ser
vices utilizing it. In October of
1989, Geneva hosts the World
Electronic Media Exh ibition and
Symposium.

Heady stuff that affects hams
worldwide, eventually. If you are
interested in more details, write
the ITU, Place des Nations, CH
1211 Geneva 20 , Switzerland.
You may request that information
come to you in English, French,
or Spanish.

AUSTRALIA

J , E. Joyce VK3YJ
44 Wren Street
Altona 3018
ViCtoria
Australia

(Jim headed this latest report on
EXP088, "APOLOG Y." He owes
us none . . . it was an army of Mur
phys (Murphies?) who do. Mix /0
ge/her bureaucracies (which ev
ery nation has) and our magazine
lead time and you come up with
Jim's report in the April issue. It
was overtaken by Murphy events
in fate March in Australia, far too
complicated /0 describe , but be-

IRCs to LABRE DSI$P-YLPY88,
PO Ball 22, Sao Paulo - CEP
01051, Brazil.

British West Indies . Roger
CorbinZF1RCand Bruce E. Miller
ZF2KN are now, respectively,
president and secretary/treasu r
er/OSL Manager for the Cayman
Amateur Radio Society . Address
for the tatter: PO Boll 1029, Grand
Cayman Is land , BWI. And he
reminds us that the 12, 17, and
30 meter bands are not author
ized for use in the Cayman Is
land s, and 160 operation is lim
ited in power to 75 W for class A
operators and 20 W for class B
operators.

France , More and more refer
ences to packet. " I th ink you
would be interested in knowing
that French packet amateurs are
making lots of OSOs . , . and plan
to set up nets, as in Cal ifornia and
elsewhere stateside. Contacts be
tween Sweden , Spa in , Brit ish
Isles, Germany, Malta, and Sar
dinia are common (and) even be
hind the Iron Curtain ... Poland
and Yugoslavia." So writes SWL
Jean A. Boucton F11DPM. [How
about writing us a page or two on
" Packet Radio In France, " or
some such title, for use sometime
in this COlumn?- Ed. )

Wortd. From time to time it is
good to remember there is (and
has been , for 123 years) a mem
bership organization, now 163
countries strong and now a spe
cialized agency within the United
Nations, called the International
Telecommunications Union (ITU).
Among its many sub-groups is the
World Plan Committee-which
met in Portugal last February un
der the chairmanship of C. A.
Crump (of the USA). It receives
reports from countries on their re
spective trends in planning acti
vities, developments , and data
on past, present, and projected
volumes of telecommunications
traffic.

Also in February, in association
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taught and worked in his profes
sion. He is a Senior Member of the
IEEE.

July d a tes : Th is is a great
month for Independence! /I is In
dependence Day for the USA on
the 4th, for Venezuela on the 5th,
Argentina the 9th, the Bahamas
on the 10th, Colombia on the 20th,
Liberia on the 26th, and Peru on
the 28th. Viva!

Canada Day is on the tst; 6
National Day, Malawi ('7th is
National Holiday, Iraq, and for
Belgium on the 21st); 14-Bastille
Day, France; 18-Liberation Day,
Nicaragua (National Liberation
Day, Poland, the 27th) ; 19
Martyas Day, Burma; 23-Revo
Jution Anniversary, Egypt (3 1st for
the Congo); 24-Aniversario de
Bolivar, Larin America ; and Cuba
celebrates National Rebellion Day
on the 26th.

Roundup

Africa , Wayne had a newsy let
ter from 5Z4BH (a new call) in
Nairobi , in wh ich 9X5AA and
5H3Z0 are mentioned, along with
casual references to Kigali , Ethi
opia, Somalia, Djibouti, Tanzania,
and Dar Es Salaam ... , This
co lum n wo uld welcome i t ems
h om those parts of the world .
Let's hear from you.

Brazil . From LABRE/Sao Paulo
Executive Secretary Joao Iva da
Fonseca Netto (PY20 T): The
YLPY88 Award, for working PY
" YL" stations during 1988. All
bands, CW or phone, also avail
able for SWLs,OSLs not requ ired ,
only GCR log into: date, call , l ime,
mode, RSIT band. CW contacts
are worth 11 poin ts; phone con
tacts are 8 points; 88 poin ts are
needed . Send application with 10

Notes From FN42
Lasl month we noted that Ihe

International League of Amateur
Radio Esperantisls has a mem
bership of over 350, that 18 0l the
80 nations represented at a world
conference last year had repre
sentatives in the lLARE, and that
162 stations in 22 nations partici
pated in the annual international
contest in Esperanto (on the HF
bands, third weekend in Novem
ber). That gives you lour months
to learn the language before this
year 's contest, and here is how
you get started.

Send a business-size SA SE
(use IRCs il you write from outside
the U-S.) to Es".nmto STI, 195
Partridge Road , Pitts field, M'A
0120J, U.S.A. and accept a J().

free-lessons offer! You get one
lesson al a time, sending in your
work on each, with SASE (or SAE
with IRCS) to get the next one. You
will be put in touch with the Es
peran to center nearest to you.
" Dankon, .. (Thank you) say you?
"Ne dankinde'" (Don't mentiOn it;

you 're welcome')
Esperanto is abOut too years

Old. Each 01 its 28 letters is al
ways pronounced the same way.
words are spelled as they sound,
and a re " g ra m ma r coded.: '
Nouns end in 0 , adverbs with an
E, adjectives with A. and verbs
with AS (present tense), IS (past) ,
OS (Iuture)_ " The" is always te.
for singular, plural, obJ8Ct, SUbject
(no word for "a " or "an " and there
is no masculine or feminine tor
inanimate objects. as in many
languages). There are 16 funda
mental rules of grammar, with NO
exceptions.

We already have one common
language: Morse code. What
great communicalions would take
place if we could speak to each
omer all around the world! Es
peranto, which is neutral on all
matters of politics , economics ,
and religion, already has a world
wide presence - an estim ated
eight million read , speak, and
write it-and an exlensive litera
ture-prose, poetry , technical
matters, etc. Easy (facila) to learn ;
not difficult (malfacila).

We are indebted to Allan C.
Boschen, a former Director of the
Espe ranto League fo r N orth
America, tor the above. He is an
electrical engineer and has both
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NATIONAL CAPITAL CERTIFICATE RULES

All amateurs and SWLs worldwide are eligible. Contacts (SWL
reports) valid from 1301 UTC December 31, 198710 1300 UTC
December 31, 1988.

POINT REQUIREMENTS

NEW ZEALAND

Des Chapman ZL2VR
459 Kennedy Road
Napier
New Zealand

2300 MHz E·M·E World Rec
o rd . During last October's ARRL
International Moonbounce Con
test a new world record was estab
lished between W31WI (National
Radio Astronomy Observatory,
Greenbank , West Virginia) and
Zl2AQE (Well ington), on October
18.

In John Shortland ZL2AQE's
words, after disappointing begin
nings and several phone calls to
Greenbank, he found his 150-watt
final was not radiating. Other ZLs
had given up by now, but he de
cided W31WI " was not going to
get off the hook so easily." He
patched out the final high power
stages and ran the driver into the
transmit feeder, giving an approx
imate power output of 6W at the
dish feed, He made another quick
call to Greenbank-and back at
the transmitting position he heard
W31WI (Jay K5J L , ope rat ing)
come in with an excellent signal
st reng th a s before . John an
swered and exchanged reports
and confirmations, and then the
stations broke the normal se
quencing and exchanged greet
ings and co ngratulations: They
had completed a world record dis
tance for a two-way 2304-M Hz
contact . (See box for equ ipment
data.) It was fitt ing that John and
Jay were the operators. Jay has
been helping ZLs in EME for some
time, and John has been experi
menting lor some time with power
production levels of over 1DOW at
2304 MHz. He has developed two

ilself is a treat lor tounsts), a few
miles NW of Central London .
RTTY may be thought 01 as old
hat, but it really is the original
form of data transmission. If it had
been invented in the 80s, it would
have be hailed as a major break
through.

Reminder: The British Amateur
Radio Teleprinter Group (BARTG)
transmits news bulletins on the
nrst and third Sundays of each
month on 3590 kHz and 14.090
MHz. Gel details from and send
contributions 10 : Bob Andrews
G1JZJ , BARTG M an ager, 5
Queens Road. Erdington, Birm
ingham B23 7JP, England.GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorf Heights
HawleyHill
CamberleyGUl79JO
England

The UK Scene

Good news for us! The license
fee for UK amaleur rad io opera
ti on w ill rema in at 12 pounds
(abo ut $20 ) for the next 12
months, Our regulatory body, the
Department of Trade and Indu!>
try, recently announced a revision
of the 47 different Iypes of UK ra
dio licenses (yes, I said 471), and
25 of them got increases, as is
normal for " revisions," but for
once the amateur community was
not affected.

The DTI has al so re leased
GB75 pref ixes for club stations
wish ing to run demonstrations
during this 75th anniversary year.
The main purpose of tne calls will
be to demonstrate ama teur radio
10 the general publ ic, so operation
by both Class A (HF) and B (VHF
only) stations so-liCensed must be
such that the publ ic has full ac
cess. They will be in conjunction,
therefore, with town shows, festi
vals, village fairs, and the like.
And not of the " five nine- go" con
test style. one hopes. Amateur ra
dio is diff icult enough to explain to
the man-in-the-street without the
jargon.

The RSGB (RadiO Society 01
Great Britain) is plann ing a series
of 75th Anniversary events, which
was to be published in the April
issue of RadCom, Some events
will be fUllysubscribed by the time
you read this, but I am sure the
R5GB can make a special effort to
accommodate overseas visitors.
Contact them directly for lull infor
mation.

One such event, of special in
terest 10 RnY enthusiasts, is an
inaugural nate Symposium on the
22nd and 23rd of this month (July)
at the Harrow School (which by

couraged to operate the VI88ACT
call at least once during 1988.

VK1ST notes particularly that a
special QSl card and an Au s
tralian Bicentenary National Cap
ital Certif icate will be offe red.
They are a matched pair. Each
VI88ACT contact will qualify for a
OSLoSee box tor Certif icate de
tails.

Callsign
VI88

NSW
VIC
ACT
TAS
SA
WA
NT
OLD
ABC

XPO

Points Required
50 Perms
(incl. VI88ACn
20 Points
(incl. VI88ACn
50 Points
(not VK9NK0)
8 Points

Statel
Territory

New South Wales
Victoria
AUSIr. Capital Terr .
Tasmania
South Austr .
West Austr.
Northern Terr.
Oueenstanc
Polonia RC

(Victoria)
World Expo

(Brisbane)

opening of the new Austral ia n
Parl iament House. (As of th is
writing, Queen El izabeth II, the
Queen of Australia. is to open the
House , and VI88ACT will operate
from 2200 UTC, May 8, through
1000 UTC , May 9 , on 80 through
10, using h equenciea ending in
88- 3.588 MHz, 7.088. 14.1 88,
14.288, 21.288, etc .)

All VK1 ama teurs will be en-

3. VHF+

Section
VK Call Areas
(not VK9NKi)
Non..vK Call Areas
(incl. VK9NK0)
VK Call Areas
(Above 30 MHz)
Non-VK Call Areas
(incl. VK9NK0)

Each application in Categories 1, 2, and 3 must include at least
onect the Australian Visa special event callsigns. Those for HF must
include a contact with VI88ACT.

HF contact with any Australian callsign _ 1 point; with any Visa
special event callsign = 5 points.

VHF con tacts between stations up to 30 km. = 1point; and over 30
km. = 4 points. Contact with any Australian Vias special event
causiqn coun ts for 10 points , i.e., Vl88ACT or any other VI88 prefix .

.Fcr VK operators only: Except for the VI88 special event callsign,
all contacts must be outside area operated from ,

Any VI88 special event ceuecn may be claimed only once per
band per mode. (E.g., VI88ACT on 20m 55B and 20 CW = two
contacts-10 poin ts, because of different rnceee .)

OSL card confi rmation of contacts claimed not requi red.
Any band or mode within the terms of the applicant's license is

accepted; endorsement requests will be considered. E.g., if all
points claimed are for contacts on a single band or mode, an en
dorsement to"the Certificate would be possible .

Contacts made by any terrestrial voice repeater method are not
valid . Packet radio contacts using digipeater(s) are valid .

Sepd Aus.$4.00 or 71RCs with your application; send logs or log
extracts for each contact claimed, with callsign, date, UTC time,
mode, baed. signal reports exchanged. to Ihe VI88ACT Awards
Manager, GPO Box 6OQ-, Canberra, A.C.T. 2601, Australia . NOTE:
Claims must be certified as a true and correct record by alleast one
licensed amat eur other than the applicant. (This requirement may be
waived for app licant s in remote areas-send an explanation if you
wish 10 claim a waiver.)

4. VHF +

Category
1. HF
(Under 30 MHz)
2. HF

yond (he control of the WfAQ
EXP088 Committee, and abso
lutely ruinous to their plans. And
until now we could cover the dis
aster only with that tiny LA TE
NEWS box in the June issue. Here
now is the official informa tion on
the WIA B ice n te na ry obser
vances. It comes over the signa
ture 01Daniel R. Steiner VKIST,
Chairman, Bicentenary Sub-Com
mittee.-Ed.)

All Au stralian amateurs may
use Ihe AX prefix 10 replace the
VK; and the Department of Trans
port and Communicat ions has
provided one VI88 prefixed call
sign for each state and territory
(see box) . The Australian Capital
Territory station, VI88ACT, has
been act ive to dale as follows:
• Australia Day, January 26
many contacts made
• Canberra Day-du ring the
March 19/20 Annual John Moyle
Field Day Contest
• On the May 9th occasion of the

•
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Photo B. REP Chairman CarlOs Nunes CTtCDL receives a plaque from
fARU Secretary John Aflawy G3FKM and Olga, his secretary. (Photo by
Joao Lagoa CTtCFH)

the Post and Telegraph and
security agencies reviewed the
question of amateur radio with
regards to fully legalizing the
activity-as has now been done.
In order to maintain Thailand's
presence on the HF bands, RAST
members turned to major interna
tional contests , which enabled a
maximum number of QSOs to be
sustained in short bursts of activi
ty, in each case seeki ng and
winning operati ng per mi ssi on
from the authorities.

The new regulations, effective
this year, include:
• Only Thai nationals, 15 or older
will be eligible
• Qualified foreign residents will
be able to apply, but only under
reciprocal operating privilege
agreements (I believe the US,
Spain, and Chile have already
lodged requests with the Thai
Ministry of Foreign Affairs-the
agency that handles this matter)
• A Nat ional Security Councilor
Police clearance will be required,
as will membership in RAST
• Three classes of licenses are
allowed: Novice, offering VHF on
ly on 2 meters; a Secondary HF
class with Morse code require
ment and boner technical knowl
edge: and a First Class license
with Morse code requirement and
more technical know-how .

The Thai P & T Department is
very keen on reciprocal licensing,
so RAST will be grateful for any
help which can be given to en
courage the appropriate national
administrations to comm unicate
with the Ministry of Foreign Affairs
accordingly.

Thai land will host the SEANET
convention this year, November
11-13. Please spread the word lor
us, since we have no HF opera
t ions yet! SEANET meets at
14 .320 MHz at 1200 UTC. I will
write program details when I know
them.

RAST has a new committee we
believe will be in an excellent posi
tion to do its best for the amateur
radio servic e in 'rnauano. It is
headed by the Permanent Secre
tary to the Communications Min
istry , a lonq-term amateur radio
enthusiast , Sribhumi Sukhanetr
HS1SS, and includes several se
nior officials in the PTT in appoint
ed or advisory positions. 1st and
2nd Vice Presidents are Thavorn
vacwekun and Mayuree ChOtikul;
Lt. ChamlOng Chuathai is seee
tary-general, Hans Hollstein is As
sistant secretary: Treasurer is
Rasdaporn Boonpitak. and in
charge of public relations is U .
Col. Prasrt Neelayaothin.RI

January 28 was historic for
REP. Celebrating its 60th anniver
sary, a ham convention was held
in Caldas da Ramha, 55 miles
north of lisbon, one of a number
of charming towns and villages in
the beautiful hilly region famous
for pottery making . Local mayors,
tourist department s, and hams
like Feuzaroc CT1ALF, and such
guests as IARU Region t's secre
tary, Mr. John Anawy, and Mr.
Gonzalo Pomares, chairman,
URE-Union de Aadioaficionados
Espalholes made it a success.

During the four days (at the Ho
tel Malhoa) sessions re ached
agreements on many subjects.
Hams should promote amateur
activity among the general public:
should hold seminars to create
new hams: shOuld participate in
international ham events to ex
change ideas and keep up with
new tec hnologies , and working
groups should study these teen
noloqtes.

It was confirmed that Portugal
would be the location for the 1990
IARU meeting; Portugal's radio
pioneers were remembered and
honored, and a visit was made to
Portugal's Earth/Satellite station
at the Companhia Portuguesa Ra
dio Marconi site.

We had Jurgen Matthes
DF60M and YL as visitors from
West Germany recently. He is a
member of the International Air
Traffic Controllers Net (IATCN}
tune daily on 14.277 kHz at 1130
GMT to hear more abou t it.

Among foreign hams living in
Portu ga l I've fou nd anot her
friend, Gary Holl N7GHD-living
right across the street! He likes
CW, phone, and SSTV, and is
available to climb crank-up towers
when we need him!

Best 73 to aU, 88 to the ladies.

THAILAND

Tony Waltham HS 1AMH
International Liaison Officer
Radio Amateur Society of
Thailand
PO Box 2008. BangkOk
Thailand

Within a lew months we expect
operations by licensed operators
to resume in Thailand . Under new
regulations, operations at first will
be only from club stations.

At the end 011982, the Society
(RAST) advised its members
transmitt ing HF to go QAT while

ZL2AQE
12'

6W
1dB
1 .5~

Manual

Zea land would li ke to ma ke
contact with you and exchange
information and greetings some
time in August and/or September,
possibly on 20 meters, perhaps
as the f irst 01 many goodwill
exchanges . Research shows
towns 01 that name in the U.S.,
Canada, Eng land, and Australia.
lin the U.S.• in FlOrida. Illinois,
Michigan. Minnesota. Nebraska.
New York (and a Hastings 
On-Hudson also in NY) , and
Pennsylvania ; there is a Hastings
on the West Indies island of Bar
bados a/so.- Ed. J II there is a ra
dio club in one of these Hastings
please quickly write airmail to the
secretary of our Hastings ARC:
Hugh Thornton ZL2TKL, 404 Hart
Drive, Hastings, New Zealand so
that we can set up asked.

PORTUGAL

Luiz Miguel de Sousa CT4UE
PO Box 32
s.Joeo do Estoril
2765 Portugal

EQUIPMENT DATA
W31Wl
140'
100W
IdB
. 24 ~

Auto
-EME circular-

Antenna
Tx Power
Rx noise
Beam width 3dB
Track method
Polarization

high-power 230 4 ampli fiers .
No doubt this year will see them,
Ted ZL2TAX , Steve ZL2AZa,
and many others in the moon
bounce contest . Keep an ear open
for us!

A 50th Anniversary. On Janu
ary 4 . 1938. the Electrical and
Wireless SChool opened to train
the first Signa ls personnel in the
then-new Royal New Zealand Air
Force . The recent 50th anniver
sary celebration was like a min i
hamtest , with more than half the
300 ex-students present being li
censed amateurs.

With WW It breaking ou t in
1939, the school expanded rap
idly, and by 1945, 5290 airmen
and -women had been trained
for eleven d ifferent lobs includ
ing wireless operators. telegra
phists. OF operators, teleprinter
operators, and radar operators.
The postwar amateur radio boom
was mainly due to the introduc
tion to radio communications of
such a large number of men and
women in the Army, Navy, and Air
Force.

Fraternal Twin Clubs11 s there
another Hastings Amateur Radio
Club anywhere in the world? If
so , The Hastings ARC of New
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Your amateur radiu call
s ig n on 11 d is tinc t ive 10
ounce ceramic coffee mug .
with thc ARRL logo on the
flip side.

CIRCLE laS ON READER SERVICE C"'RD

....__• Let p ffOpJ. know that
you at'. proud to ". a
member 0 / this tim e

honored trafernity!

Gel one for tbe !JIack. and
one for the offi ce. Cup

pairs can nave the same or ditferent call signs .
Cups are S5.95 ea . or two for $ 10. 95. shipping
included al no add'! charge!

Scrod Cllcd Tn: CALL SIGN CUPS
P.O. Rm 17062
Raleigh , NC 276 19

M· n ......' .... J'l ....... , ~ Ik .~ . """''''' dtl,,,,')

5-1000 MHz PREAMPLIFIERS
NF G P(ldB) $
JdB 1JdB adBm 54
4 11 12 58
4 22 12 83
3 20 18 109

CIRCLE 344 0frI RE...DER SERVICE C"'RD

WLA21M
WlA22M
WLA23M
WLA24M

430/50 MHz CONVERTER
RXC431 ,15 uV 20 d B 99

.~II~"lio" C1~f>.! W'-;I~ fo' -'{"' f ial 'aro .nlh ' ''''', duf> logo.

UW\DltU\

WILAM TECHNOLOGY. Diy . 01

Wl-COMM ELECTRONICS INC.
P.o. Box 5174. MASSENA. N.Y. 13662

L ~{3~1~5~l769-8334
CIRCLE 3t;i.:,"''''....."•••••<~''";;;o«..,,'i.'"~

CALL OR WRITE
FOR FREE CATALOG
·Req....t q...nUt, pl'k:lng

CIRCU 66 0frI READER SERVICE C"'RD

"MADE IN U.S.A."

CIRCLE 22 ON READER SE RVICE c...RO

SNCE
1965

we've been supplying quality
crystals since 1965.. ,long

before the flood of cheap sroo-ts.

We're still supplying cp.Jality
crystals with:

• QUICK TlJ1NAROUNO
• LOW PRICE
• HIGH QUALITY

TO SOLVE YOUR
CRYSTAL

PROBLEMS,
CALL OR WRITE
FOR THIS FREE

CATALOG:

JAN CRYSTALS
P.O. BOX 06017

1l~ FORT MYERS, Fl 33906~
. VlSA (813) 936.2397 ...

TOLL-FREE: 1-800-237-3063
IN FLORIDA: 1·800·226·XTAl
FA X ORDERS: 1·813'936·3750

infOI'd $I by I AC.........L A nU" 'HU lYes t
De 7. Pr.....o. l rT R4ffl3-1144 (11 01) 373·11425

CIRCLE 304 ON READIER SERVICE C"'RD

Mulliband QR\' 160· 10 Emer~enC)' Pack

Field nay Win ner
The Fmcreency F'JI:t ctII1U1ins
QRv 160-IOAII Band t iN·proof
we3Ihor seaIed • • l. ... Quiet Launch
til, 7rT RG·8\ feedhne. 160~
Idaper, aJllwld COUlllerpoise. 200'
rocprooI hne. ComplolCmdQRV.
One penon insulli in U min ure.

I
.COlOR. All kOJ)'boards~ in aLACK . .

OPTIONAL' sp«:ily DARK BROWN . ConIIldS
••• w"rEA PRQOFIOUST PROOF • Complel...,.

'MIl conle""'" • NO AFt · $imp" )-,.;,. o;onn«bon •
, Oulput ...el alI~ • Wide opel.lIng , ....g•• 10 16 VOC '

WIde 1.~'I\,I" '1lfI9" -lr 10' 16O"F . $upphfld *itt>
",.lrucl,OI'IS, sel>ematic. templall 5. ".,dwl,. .

DTMF/steel keys!
sealed gold contactsl

P-7V 12 KEY VERT. $53"
P·1H 12 KEY HORIZ. $53"
e-ev 16 KEY VERT. $57"

You've earned your
Ham ticket.

Now What?

Tit, It,.., }/" I Ham
H<>d1O Haltdbv<J~ ,,'u"-,,It... by ,h. I fIH:!
Radio Amau", of rh.
Y"" ,..&b H" l K 9f: /lJ
Hob hNd, hi . O~' ~ ~I.-e·

I ",~ie ", o ~ ~/on~" ~ 1I

e"",po~y "~d,, ~'P*'<' .

ud ,,'OtM·w 'ld~ '0' ~..
•o,, ~d .v"~"'" "" e...,.poll"",. ""d~04i"~,,

~ .• "~W' """'. (l U.
I ~~ lIap r ~ a t "fr ~""'...~. I . ~ d'ff~~,,"

/IorIW 'ft"'I ""'~ II t b ".
w'a re.'~11 t.~ dJal "II."
""d an ..allv "'''.'''11
""' , ...." , hal a'" ,.~
~aJ io,v of o",a lu '
~..,

I tus book coesnt stop at the in 

termediate level however ; you'llhnd han.
d y hint s no matter how long you 've been
licensed, and unli ke other publications you
won', need a PhD In engineering to
understand the materia l.

It's a money-saver too-you can make
your own Sarnp 12VDC power supply at
1/3 t he cost , as shown In ttus handbook,
trom pari s you may have on hand .

In teet . once you own and sta rt uSing tms
Handbook you 'll wonder why " somebody"
didn't publish II sooner ! And the sooner
you send lor It , the sooner you 'll be en
JOy ing more aspect s 01 Am at eu r
RadIO , . , . Send 59 9 5 (plus 51 00 shi p·
ping) directly to :

Now you're ready to get on the
air but you're not sure about how
to actually install that antenna ; or
how to solder a PL-259 connector;
or how to properly ground your
station ; or identity unknown t-en .
sister leads ; etc

Here's the perfect companion
for exploring the more pract ical
aspects of the world 's greatest
hobby.

MELCO Publishing
P.o. Box 26
Marissa , tl 62257
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A village QSL from one of the Cambodian "back-pack " hams.

"Cambodia is a
country with even its

name in conflict."

to cope. He quotes a Cambodi
an's explanation of how to get
past the gangs of soldiers who set
up roadblocks:

" To gel from one place to an
other we had to have a mission
order or a laissez-passer(a permit
to pass). A lot 01the Khmer Rouge
(SOldiers) didn't know how to read
and those who could write did so
very badly, so we wrote our own
la issez-passers , trying to make
them as illegible as possible. At
Prek Kdam I showed mine to a
Khmer Rouge who was on guard
th ere . He look ed at it upside
down, glared at me, and said, 'All
right, go ont"

Today, few cctsders visit the
country. Those who do etten en
counter grisly sights such as the
infamous " pits of death"-giant
mass graves. They are estimated
to hold the remains of one to three
mill ion people . Award-winni ng
British writer Will iam Shawcross,
in one of his books on Cambodia,
The Quality of Mercy , tells about
visiting one of the several mass
graves located just a short dis
tance Irom the center of Cambo
dia's capital city:

" Seve ral hundred skulls had
been neatly piled together. Fe
murs and limbs were in separate
piles. Many of the wrists were still
bound together with cord or wire,
as they had been when the people
were forced to kneel on the edge
of the pits while Khmer Rouge sol
diers clubbed them in the back of
the neck . . _Flesh still clung to the
hip joints and its terrible sweet
sour smell hung over the fields, so
thick as to be almost a pall."

Cambodia is certainly a choice
OX con tact. It is also a very good
thing. though, that ama teur radio
can help make the rest 01 the
world more aware of the condi
tions inside this beleaguered na
tion . f2J

period. If a " final" restrictive gov
ernment takes over and shuts off
Cambodia fro m the rest of the
world, the country's hams must
stay ready lor surreptitio us opera
tion to keep the world informed of
their nation 's developments . The
latter case is how hamming in
Cambodia works today.

Although the country is about
the size of Missou ri and has
roughly the populatio n of New
Jersey, there are only six hams
listed in th is year' s ceuooo«,
They' re identilied by call signs
only. No names are listed . No

Cambodian addresses are given.
There are reportedly only three
sets of ham gear in the ccun
lry. Japanese DXpedilions appar
ently left two of these set there
years ago.

The occasional si gnals sent
fr om Cambodia are repo rtedly
from hams who must move their
stations from village to Village ev
ery few days, leading an observer
to term it " Backpack hamming ."

The hams, along with most resi
dents, are constantly on the look
out against various hostile forces.
The re are resist ance f ighters
backed by the United Stat es, Chi
na, and non-Commu nist Asian
count ries . The Soviet Un ion sup-

ports opponent resistance fight.
ers. Enemy troops cross the bor
der from neighboring Vietnam.
Add to all this attacks from com
mon thugs and thieves.

French missionary Francois
Pcnctraud in his book Cambodia:
YearZero describes the problems
with which hams and locals have

QTH is Cambodia

Number 38 on yoyrfeedbllck CIIrd

these technicians have had grad
uate training . In a country of 6.3
million people, there are only 700
autos and 7,000 telephones.

The country's only daily news
paper is published by the army.
Even so, more than half the pea.
pie can't read or write anyway.

F urt her , Ca mbod i a ra t e s
amongst the highest in deaths

from politic al vcuence in the
world . The 1988 World Almanac
details 177 nat ions. It lists Cambo
dia as the only country whose gov
ernment has " no single authority
(that) controls the whole country ."
The country, however, continues
to be represented in the United
Nations by a government thrown
out of office, and out of coun try,
nine years ago.

Through en that, and more ,
hamming still goes on.

Why?

In such impoverished, inade
qua te, inferio r cond iti ons, why
would people bother to take the
time, and the risks, 10 ham?

According to talk on the bands,
Cambodian hams are trying to
stay on the air to be ready lor
either of two possible futures of
thei r nation. tn case a " final" gov
ernment encourages an open so
ciet y, Cambodians will need hams
for worldwide communications,
especially in the reconstruc tion

Leon Fletcher N6HYK
274 Webs ter Dr.
Ben Lomond CA 95005

-Camboota is the 18th most need
ed country, according to the latest
study of " Most Wanted Survey"
conducted by The OX Bulletin in
July 1987.

- EKactly half 01 the nearly 1,000
DXers who reported thei r " want
ed coun tries" 10 thai study need
Cambodia.

The typical Cambodian (and
anyone else fam iliar with the
country). however. who takes a
look at the nalion focuses on
much d ifferent issues. The coun
try suffers from widespread mal
nutrition, prevalent in fectious dis
eases, especially malaria, inade
quate roa ds , inconsequential
manufacturing and other indus
tries of negligible importance.

These are the words from no
less an authority than the EncyclO
pedia Britannica .

Other observers, from field re
porters to academic authors,
point to equally depressi ng de
ficiencies . Even in the country's
capital, Pnom Penh, most re
sidents continue to haul water
in buckets from communal taps.
Piles of garbage line the streets.
Key government and business
buildings damaged more than ten
years ago are sti ll roofless. Dur
ing the last few years, vandalism
and looting have ruined classic
temples dating from the eighth
century.

Cambodians are exceed ingly
poor; the average citizen earns
about $100 per year. And the
prospects for improvement are
not good . The number of agricul
turartect mctans dropped from an
already meager 1,400 to only 200
in the last decade. Only ten of

For centuries, the country has
been known as Cambodia. Many
recent aSL cards still call it that .
Both the United Na tions and The
World Almanac continue to call it
Cambodia. But now the land is
called Kampuchea. Cambodia is a
country with even rts name in con
fl ict

By whatever name, Cambodia
is one of the most desirable coun
tries to the typical OXer in the
world. Consider these two points:

_ Q TH DX
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Jim Gray W1XU

open well afte r dark, but seasonal
noise levels will create difficUlty
on 40 and 80 meters. due 10 thun
derstorms and static.

Stay luned into WWV (10 MHz
is usually tne best bet) for the solar
and terre strial condi tions, report
at t a minutes after each hour.

On the days when the magnetic
field is unsettled to active, east
west propagat ion paths will be dif
ficult , but occasional good open.
ings on north-south paths are
likely_Signals will exhibit typical
" arctic flutter" ; hollow and ringing
sound s.

Jim Gray W1XU
210 Chateau Circle
Payson AZ 8554 7

JULY
PROPAGATION FORECAST

July is likely to furnish a mixed
bag of propagation for OXers.

The first and last weeks of the
month are likely to be quite good,
while the middle two weeks will
exhibit only fair to poor conditions.

On Ihe days when the Solar
Flux index is over about 125 and
the Planetary A index is below
about 5, OX should be exception
ally good. The HF bands will stay
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Short-range sporadic E openings on 10, 12, and 15 meter bands are
very likely this month . with excellent signal strengths and abrupl
changes.Dl

The band openings are for June, July and August. Note that a (0 )
will indicate a difficu lt patn. Try on days when the geomagnetic fiek!
is quiet (G) and when solar nux is 100 and greater.

More VHF Propagation Modes
Most communication at HF is via tee F region of the ionosphere, its

highest ionized layer. With increasing sunspot activ ity and higher
ion ization levels. the F2layer will begin to support worldwide propa
gation on ten meters and above. In fact. earlier sunspot cycles have
shown the F2 maximum usable frequency (MUF) can exceed 70-75
MHz! Six meter OX may reach an all-time high with the current solar
cycle il predictions come true.

Even when the higher HF bands are relatively quiet, there is often
favorable north-south propagation.say between the Ncrthand South
America or between Europe and Africa . Increased solar activity wiU
bring transequatorial (TE) propagation at MUFs even higher than
supported by the F2layer. TE usually occurs within a 2500-3000 mile
region north and south olthe equator. Under optimum conditions TE
will provide openings atleast as high as 450 MHz!

May, June, and July are popular VHF OX months in the northern
hemisphere due to the Sporadic E (Es). Relatively local ized patches
of ionization occur within the E region, which lies below the F region .

ES is most common within the equatorial latitudes. but late spring
and earty summer show increased act ivity at higher latitudes . At 15
and 10meters. single hOP Es will cover approximately 1300 miles. Of
course. multiple hops can increase this distance to several thousand
miles. Sporadic E is very good for six meter propagalion. and many
VHFers have successfully made contact on 144 MHz. Apparenny,
Es does not support propagation very well above two meters.

Residents outside 01 the equatorial latitudes know auroral propa
gation all 100 well. During these disturbances of the ionosphere and
magnetosphere. weak. garbled HF signals provide a tip to auroral
activity . Signal distortion, which makes a voice signal sound much
like the sender is gargling, is caused by the rapid variations 01 ion
density . The shimmering visual effect of aurora is similar to what
happens with radio waves. Because of the distortion. CW may be the
only reliable mode for communications via aurora. Aurora are rare
below 35° latitude. They will, however, support propagation over
1200 miles at frequencies greater than 450 MHz.
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IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Anlcles · Classifieds - Ads for Pans & Services

Also : Early TV, Ham Equip.• Books,
Telegraph, 40's & 50's Radios & more...

Free Zo-word ad each month. Don', miss out!
Free Sample. 6-Monlh mar- $11 .

t -veer: $19 ($28 by 1s1 Class). Peretqn- Write.

A.R.C., P.O. Box 2·E4, carlisle, MA 01741
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~ 7325 '., RESEOA Bl.-VO DEPT 1817 e:::::I
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SAVE
TIME
and

MONEY
with
THE

HAZER
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Bring things down for
safety and convenience.
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GLEN MARTIN ENGINEERING INC.
Rfe 3. BOil: 322
Boonville, MO 65233
{8161882·2134 FAX816·882.1200

DATONG ACTIVE RECEIVER ANTENNAS FOR 81G
PERfORMANCE ANYWHERE J-meter (9-Yo')
d ipoles "';lh low-noi 'lE' .mlplifiers at fhe d ipole
MId allhe interface. Indoor rTKJde.I (A[).27lJ1 uses
ftellible wire elements ; outdoor model lAD-J7Ol
U'I('S SUinless steel whi~. Mount anywhl-re.
6 dB gain at the dipole, 12 dB al the interlace .
100 kHz·7OMHz . AD-270 $11'1.50 ( +$3); AD-J70
$129.50 (+ $4.50); power convener $15.95.

OATONG AUTOMATIC f llTlRSi1llANkfRS
CUAN UP RECEPTtON f L-J Audio f il ter provides
t z poies o f tunable fi llering to dig out weak
signals, remove interference au tomatica lly. Easy
10 connect. S229.95 ( + $4). Model SR82
woodpecker Blanker blanb out Russian radar
in te rference aulQffi;lliuJly. $169.95 f +S2.50l.

v.uiR PHONE: J-800-GllFER-J
Pm ,., ~ubj('( 110 r hangl' "' '' ""h, e

GllFER SHORTWAVE
52 PARK AVE. PARK RIDGE. NI 07656

Ph 2011391-7887

DATONG/GILFER
for better listening

CIRCLE 98 ON RU.DER SERI/ICE CARD

The a u topatch supports local and ra dio-linked
remote phone lines. extending your patch
coverage to match your RF coverage. You don't
even need a phone line a t your site! The 250

..

"The RC-850 Repeater
Controller

still the leader of the pack! "

a u todtal slots meet everyone's needs. with up to
35 digit s torage for personal MCI/Sprtnt codes .

CIRCLE I ON READER SERVICE CARD

•••

The easy-to-u se mailbox lets you include phone
numbers, times , or frequencies in m essages. The
con troller Is so smart. it'll leave you a message if
you miss a reverse patch or an alarm.

Selective call capabilities range from CTCSS and
two-tone to display paging. so you can always be
available wtthout having to lis ten. Voice
response telemetry lets you remotely m eter you r
site. Its continuous measurements with s torage
of upda ted min and max readings let you find out
how cold it gets, how high the reflected power
reads . . . and when.

Individual user a ccess codes, with calls tgn 10 .
offer secu re access to selected functions to
com ple tely prevent horseplay.

The Industry's top-of-the-line con troller . now
better than ever , for your repeater.

2356 WalSh Avenue, Santa Clara. Calliornia 95051
(408) 727-3330

a dvanced
computer
controls, inc.

. QCCJ~-~

[ - I I:1 ... ---

The RC-850 controller offers your group the most
advan ced repeater control technology ava ilable
anywhere, Through ongoing hardware and
software en hancements , even our fi rst customers
enjoy new features that keep it ahead of the pack.
With the 'S50. your repea ter becomes fully
remotely programmable . From command codes
to the repeater's operating schedu le, virtually
everything can be easily ch anged. Touch -Tone
programming from you r radio or the phone with
synthesized voice readba ck. or programming
from you r hom e computer via modem or pa cket.

aee



OIGITAL AUTOMATIC DISPLAYS AU
radios.GRANO SYSTEMS.POB 33n.
Dep't A, Blame. Washington 98230.
BNB728

PROFESSIONAL. QU Al. ITY DTMF
DECODER AND SELECT CALL SYS
TEM by Vince Yakamavich AA4MY,
see Feb CST Magazine fOf oetarts.
Blank board '152-PCB only $17 .95. Kit
01 Paris IncludIng board, '152-KIT only
$69.95 . Assembled and tested board
'152-ASY only $99.95. Add $2.50 per
order SlH, A & A EngineBring. 2521 W.
LaPaima. Unit K, Anaheim CA 92801 .
71 4·952-21 14. BN B732

PACKET RAD IO AMATEUR . An
nouncing a new heavy duty C-64 Com
ecoore replacement power supply es
peci ally for the PAC KET R ADIO
AMATEUR. The new higher amperage
output will NOW allow for 24-hour con
t inuous packet operation wi thoul
'IOIIage change or lailure which the eK
is,,"g unit can succumb to ThIS heavy
duty power supply also has a hea.,;er
heat sink ancl is an exact pnysical re
placement lor the original wut. Over
52% of the Commodore 54 lallures can
be direetly related tothe original power
supply. $27.95 plus $3 UPS Shipping
Kasara Microsyslems, Inc., 38 Murray
Hill Drive , Spring Valley NY 10977. 1
800-248·2983 (Nationwide) or (9 14)
356-3131 . BNB7lS

WANTED: Drake R74 Receiver. Tony
Ficarra, 144 Gladstone Ave ., wcnon
gong . NSW AU S T R AL IA 25 00 .
BNB722

HAM TRADER YEL.LOW SHEETS. In
our 271h year. Buy. Swap . Sell ham
radio gear. Published twice a month.
Ads quickly circulate-no long wait for
results, Send . 10 SASE lor sample
co py. $13 for one year (24 issues),
P.O.B , 2057, Glen Ellyn. IL 60 138·
2057. BNB741

ROSS $5$ 5 USED July SPECIALS:
KENWOOD TR-9500 5459.90. TS·
930S $1249.90 , TM-4l1A $299.90.
YAESU FRV·n oOA $75 .90, vo-roo
5169.90. FP-l 07E $109.90, ROBOT
400 5299.90. DRAKE R4C1T4X1MS4I
AC4 $539,90. LOOKING FOR SOME
THING NOT LI STED?? CALL O R
WRITE, WE HAVE OVER 300 USED
ITEM S in stcck. MEN TION AD.
PRICES CAS H. FOB PRESTON. WE
CLOSE AT 2:00 SATURDAYS & MON
DAYS. ROSS DISTRIBUTING COM
PANY. 78 SOUTH STATE, PRESTON
10 83263; 208-852.()83(). P.O. BOX
234, BNB709

OUALITY QS L CARDS and rubber
slamps. Send 25<: postage or SASE lor
samples. Large selection atallracl ive
prices. Sandollar Press, P,O. BoK
30726, San ta Barba ra CA 93 130.
BNB706

CALL SIGN BADGES' Custom lice nse
plate holders. Personal , distinct ive.
Club d,scounts. SASE . W83GNO. BoK
750. Ctlnton MD 20735. 301-248-7302.
BN8699

K1BV OX AWARDS DI RECTORY .
Complete rules lor over 830 cert lli
cates. 99countnes. 200 pages. $1 4.60
Postpaid. Ted Melinosky, 525 Foster
sr.. South Windsor CT 06074·2936.
BNB672

$21.95, Motorola Rap;dlChg: HT22()
Slim/225 531 .95. HT22D-Omni/450
$37.95. GElRCAlJohnson • Write. In
se-ts: ICOM BP2 $ 17.95. BPJ $16.95.
BP5 $23.95, BP7/BP8 $29,95. Ken
wood PB 24 $ 19 ,95. PB25/25H/26
$24,95, Azden 300 $19.95, Tempo Sl /
270 $21.95. Sl,2,4,5.15/450 $22.95,
Santee KTBP $16.95. KTPB2 $21.95,
reo-tee 299 1 $24,95, Rebuitd ing :
send your pack: Yeasu FNB3 $34 .95.
FNB4 $37 .95. Standard BPn $27 .95:
To install inserts above: add $3.00.
SASEIcatalOl)linfo. In PA add 6%. Add
53 Shipping/order. CUNARD ASSOCI
ATES, Dept. 7, R,D.6 BoK 104, Bedford
PA 15522. BNB628

WANTED: Military radios and reretec
equipment circa WWII , Coll ecl ions or
single items. KA1GON , 617,396-9354
or wrile. 50 1Mystic Valley Pkwy., Med
lord MA 02155. BNB700

CHASSIS AND CABINET KITS SASE;
K31WK. 5120 Harmony Grove Road,
Dover PA 1731 5. BNB698

" QSLs & RUBBER STAMPS - TOP
QUALITY! States. World Maps, USA,
Key. Shullie. Globe aSLs. Report
Form Rubber Stamps. More ' Samples
$1. (Refundable With Order). Ebbert
Geaptncs D-7. BoK 70. WeSlerville OH
43081 . BNB675

ROSS $SSS NEW SPECIALS: KEN·
WOOO TS-940S $1839.90, TM-221A
$369.90. TR-851A $604.90. TH-315A
$334.90. TH-31AT $217.90, AEA PK
64A1WHF M $239.90. ICOM IC-45A
$289,90, IC-471 A $729.90. IC-471H
$939 .90. IC·38A $34 9 .90 , IC-735
$919.90, IC·78 1 $5939 .90 , YAESU
FT·726R $789.90, FT-736R $1489,90,
FT-747GX $749.90. All L.T .O , (L1MT·
EO TI ME OFFER) L.OO KING FOR
SOMETHING NOT LISTED?? CAL.L
OR WRITE. Over 8780 ham-relaled
aerns in stock lor immediate shipmenl.
Men/ion ad. Prices cash, F O B. PRE
STON WE CL.OSE AT 2:00 SATUR
OAYS & MON DAY S. ROSS DIS
TRIBUTING COMPANY, 78 SOUTH
STATE. (P.O. BoK 234) PRESTON ID
83263.208-852-0830. BN8654

SOLDERING STATION and TOOLS
European and American, Free catalog.
Robert W. Mink lrnpcn-Export. BoK
6437S, Fair Haven NJ 07704. 201-758
8388. BNB682
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DEAD BATTERY??? NiCdslPackslln
sertsiRebUlldll'IQ. Replacement cells
all eues -vwrue.' Repl acemen l
Pack s: Yaesu FNB2 / Wilson BP4 ,
MaKon CP0500 $23,95, Santee 142

MARC O : Medical Amat e ur RadIO
Council operates da ily and Sunday
nets. Medically oriented amateurs
(physicians. cennsts. veterinarians,
nurses, therapists. etc.j inVIted 10 join.
For intormahon. write MARCO . BoK73 .
Acme, PA 156 10. BNB612

Number 40 on your F.-dbKk card

HOMEBAEW PROJECTS liSTS and
radio magazines' indeK information
SASE. WB2EUF, BoK708 . East Hamp
ton NY 11937. BNB626

S8-220 OWNERS! - Enhance perlor·
mance-add new leatures. 14 step-by
step mods which inclUde: tuned-inplJt
6- and teo-meter ope ration. heavy-duo
ly power supply mods. lull OS K opere
tion, scuo-saate bias control. and many
more. Source 01 parts included , One
tune 50% rebate lor new mods submit
ted and two free updates. 10 pages of
tech inlo on the 3-SOOZ. Order lOday
$10 per copy plus $1 postage. SASE
lor into. Bob Kozlarek WA2SOO, 69
Memoria! Place , Elmwood Park NJ
07407. BNB581

MicrosySlems. Inc., 38 Murray Hi ll
Drive, Spring Valley NY l 09n , Call
Toll Free 1-800-248-2983 (Nationwide)
or 914-356-3131 . BNB529

'N' BUY

--,
must pertain to ham radio

I
I

Barter 'N' Buy
73 Magazine
WGE Center

Peterborough NH 03458

Nodiscounts or commissions are available, Copy must be
received in Peterborough by the first of the second month
preced ing the cover date, Make checks payable to 73
Magazine and send to:

I

I

I

I

I

I
I

I
I

I

L

,-- - - - -
Barter 'N' Buy advertisi ng

I products or services.
o Individual (noncommercial) 25Cper word

I O Commercial 60c per word
Prepayment required. Count only the words in the tex t.
Your address is free. 73 cannot verify advertising claims
and cannot be held responsible for c laims made by the
advertiser. Liability will be limited to making any neces
sary corrections in the next available issue . Please print
clearly or type (double-spaced).

POST CA RD QSL. KIT cowe-ts post
cards, phoIos to CSLs! Stamp brings
circular K-K Labels, PO BoK 412, Troy
NY 12181-0412. BNB498

COMMODORE/AMIGA CHIPS AUlho
rized Disrnoutor for the lowest prices 01
Commodore replacement chips in the
country.,; COMMODORE REPAIRS.
L.ow cost, last turnaround ... " THE
COMMODORE DIAGNOSTICIAN .··
An invaluable double sided laminated
guide lor liKing your C64I1541 drive . II
diagnoses 72 variables afld tells you
what ctups are faulty . $6 .95 plus $1
s hipping, . . V ISA/ MC " . K a sa r a

BARTER

THE DX'ERS MAGAZINE Up-to-dale.
infofmalive. interesting. Compiled and
edited by Gus Browning W4 BPD, OX·
ec Honor Roll Certificate 2-4. Send
for 'ree sample and subscr iption infor
mation today. PO Drawer OX, Cordova
SC 29039 BNB26 1

LEARN CODE on your IBM-PC (or
compatIble) or Commodore C641128
CODE-PRO takes you lrom no know!
eclge to prolicient copy. $10 plus $2
S&H Specily computer and IBM dIsk
size , TRIO TEC HNOLOGY, Dept, 86 1,
PO BOK 402, Palm Bay FL 32906.
BN B490

aSLs TO OADER. Variety of etvres.
colors. card stock. W4BPD QSLs. PO
Drawer OX, Cordova SC 29039 .
BN",,",
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E·Z CODE Complele novice code
course on 90 minute tape by masler
instructor $8 postpaid. Practice tapes
at moSI speeds from 5 to 20 wpm
$7 postpaid. E-Z COOE. Box 29013,
Allanla GA 30359. BNB744

SOLAR POWERED HAND HELD? Us
ing unbreakable Sovonic photOYOltaic
ramtnates. Ideal 10<" charging up those
Ni-Cad battery packs . One wall, 12
volls al 70mA, $27.50. Two wails.
$37,50. First class shipplflg included.
P.4ofe Into? Send SASE! to SunUght
Energy.2225 Mayf\O'wer, Massillon OH
44646. BNB747

BACK ISSUES 73, Kilobaud, Micro
computing. Byte, Popular Electronics,
Radio-Electronis, tnterface, Send prat
erence, SASE to Bill Rossman, 632
Wetmore, eve-en WA 98201. BNB748

SSSSS SUPER SAVI NGS SSSSS on
electronic parts. components. S(Jpples
and compuler accessories . Free 40
page catalog lor s en-sccressec &
Stamped Envelope. Get on oor mailing
list. BCD ELECTRO. P.O. Box 830119.
Richardson TX 75083 or call 214-343
1770. BNB749

SU P ER CHE AP Weeke n d ham
pro;ects. Twenry liVe year collection
of the besl ones thai work . Many
unusual antennas. conveners. and
othe r shack ana cnme nts galorl
SASE gets Iree liSl ing. WA4DSO. 3037
Audrey Drive. Gastonia NC 28054,
BNB750

HAM RADIO REPAIR. all makes. moo.
ere. Experienced rel iable service .
Robert Hall Electronics. Box 2llO363,
San Francisco. CA 94128-0363; 408
729-8200. BNB751

A NTIQUE RADIOS SCHEMATICS,
TUBES & LITERATURE. SEND SASE
TO VRS(Sn , PO BOX 541 , GOFFS.
TOWN , NH 03045 FD A LARGE LIST.
BNB752

FOR SALE: B + K 467 Picture Tube
+ CR T Analyzer I Rejunevenater
excellent condition . wI extras S395.
or will t rade l or ham gear. Sells
lor $536 i m 1988 F o r d h a m
Catalog . Randy Hyall KC3CH. Days
215-564-3072, eves. 215-446-4826.
BNB753

REALISTIC PRO 2021 SCANNER:
For sale S250, used one monlh, intrue
tions, equipment. original box. Michael
o 'Connor, 908 N. Stone. La Grange
Partl. IL 60525; Phone 312·579-0796.
BNB754

HF MOBIL AMP: 50 to l OQ wallSinput,
660 PEP output, 2 10 30 MHz. Retail
$599, Guaranteed, Micro Products ,
497 W.Austin Giddings TX 78942;409
542-Q990. BNB755

MISSED THAT CALL AGAIN? Lets
face it. the audio from your mobile
rig. scanner or HT is the weak ~nk in
your co mmunications system. Use
your car eassene or portable cassette
deck and Kasi 'Comm" 10 enhance
your handHatkie, mobile or scanner
aucto. Just pu t Kasi'Comm" into
your deck and plug into your external
spe aker Jac k . no mou urceuen e
required . Designed specil ically lor
communications equipment. Full 30
day guarantee, money back if not
satisfied. Send $14.95 (IU residents
add 7'MI)plus S2SIH 10: PU Micro, P.O.
Box 688 Dept A. Skokie n, 60076.
BNB756

WANTED: 6M and 2M Modul es lor

Kenwood R-599. KB7CVH. 1106E
Raymond Rpad, Fruit He igh ts UT
84037. BNB757

WANTED Old and unique bugs of
any make and Dow keys lrom Canada.
Smiley White WB4EDB, P.O. Box 5150
Fredericksburg VA 22403; 703-373
0996. BNB758

HAMS tum hobby into profitable busi
ne5$, details SI GC . 6692 N 58th Pl.,
Arvada CO 80003. BNB759

HAM HOUDAY in ves. Join cyde 22
fun from rare OX QTH Tum & CaiCOe
Islands . We supply tranaoeivers. an
lenna. process license and offer ac
commodations as low as 7 nights $390
each double occupancy in private bun
galow. Direct Pan Am S8f'Vice. 80 min
utes Miami. Details VP50, P.O. Box
100858, Ft . l auderdale FL 33310.
BNB760

NEW EASY·To-aUILD Antenna de

sign deliVers 30 dB gain O'tef a dipole
on 160 through 10 meters inclusive.
Complete plans: $5. Postpaid. KR2f.
Bob Christie. P.O. Box 69, Queens
Village stn.. Jamaica NY 11428.
BNB761

PARAGON
• Full Featured Synthesized

HF Transc eiver
• General Coverag-e Receiver
• WOw Output
• SSB, CW, FSK, Optional FM
. 62 ProgrilfTlmable Wemories
• Made In USA

• High VSWR and
Overdrive Protection

• 5 Year Warranty. 6 Monlhl on RF
Tralllillors

• All Unlll have GaAsFET Recetwt
Pr..mp.

tl:orrcepu
VHF/UHF
AMPS

o
ICOM

IC·32AT
• New Dual Band 1-iT
• AX·138·174 MHz

440-450 MHz
• TX·1 40·150 MH z

440--450 MHz
• 5 Watts Output on Both Bands
• Fu ll Duplex & 40 Memo ries

AUNCO

AlD·24
• Dual Band Mobi le

140-1 4g,995 MHl/440-450 MHz
• 21 Prog rammable Memories
• 25 Watts Ou tput on Both Band s
• loaded with Exira Features

FT·21 2 RH
• 2 Meter Ma bile
• Optional, Internal Digital

vcrce Recorder
• AX 138--174 MHz
• TX 144·148 MHz
• 45 Watts Output
• FT ·712 AH Avai lable for 70cm

WVAESU

FT·747GX
• 100 Watts of Ec onomical

Perf ormanc e
• Dual vso'e.20 Memories
• Receives f rom 100 kHz·30 MHz
• Built ·in CW Filler .. More

SEND'" SELF ADDRESSED STAMPED

ENVELOPE (SASE) FOR NEW "'NO USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FO R:
ICOM, VAESU. TEN·TEC

FOR SERVICE INFOR.....TION C"' l l
(81 2) 422-42$2

MONO"' Y · FRIO"' Y
.:oo ...M · 12:00 NOON

MON·FRI: gAM· 6PM
SAT: gAM · 3PM
CENTRAL TIME

the
HAMSTATION

P.O. Box 6522
220 N. Fulton Ave.

EvansvilIe,lN 47719.Q522

. .--":1-'7
.::J - ~

WM.M.NYE
MS·V·A
ANTENNA
TUNER

• Push a uttcn Anlenns Swil ching
· 2 Powe' MeIers. 300 and 3.000 WallS
• Tunes 1.8 10 30 MHl

Call Today For Special Price

MFJ 9898
3 KWTuner

$295.
• SWRlWatlm""
• Anl. nna Switch
• Buil t·;n Oumm J Load ,

SPECIALAEA PK·232

O.ls Conl.oll. r wllh 8 Moda$
P"" • • l "'SCII
Mm ..eoo. TOA
~IRny) ' r..

lIll U1t.iS N_ Speclsl PrictN:I

TEfIlMS:
Pntts Of Not hl~lIld. SlIlpping.
Price and A"ilIb~ity SubjKt 10

t iling. Witllout Nolie.
M011 Orders SlIipp.d Tit' Sam, Day

COO's W,ltom..--
For Orders and Price Checks Call 800·523·7731 Indiana and Information

Call 1·812·422·0231
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It's a lesson you learn very early in life. Many can be good. some may be better. but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

Facsimile Screen Display

Brings you the
Breakthrough!

Advanced Electronic
Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

2lJ6.775-7373

No mailer what computer or ter
minal you plan to use. the PK·232 is
the best choice for a multi-mode data
controller. Over 2O,(X)() amateurs
around the world have on-air tested
the PK·232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad
dition to the ham station.

No other multi-mode controller of
fers the feature s and performance of
the PK·232. Don't be fooled by imita
tions. Ask your friends, or call the
local amateur radio store. We're con
fident the PK-232 reputation will con
vince you that it's time to order your
very own PK-232.

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK· 232.

3 Proven Winner

,,

-

While you can use most modem or
communications programs with the
PK-232. AEA has two very special
packages available exclusively for the
PK·232....PC Pakran with Fax. for
IBM PC and compatible computers.
and Com Pakratt with Fax for the
Commodore 64 and 128.

Each package includes a tcnninal
program with spl it screen display,
QSO buffer. disk storage of received
data, and printer operation. and a
second program for transmis
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5 -1/4" disk and the Com
modore programs are plug-in ROM
cartridges.

2 Software Support

• • • •- -

PC Pakra rt Packet TX/RX Display

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes. and can be used with
almost every computer or data ter
minal. You can even monitor Navtex.
the new marine weather and naviga
tional system. Don't forget two radio
ports for born VHF and HF. and a no
compromise VIIF/HF/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis
criminator with automatic threshold
control.

The internal decoding program
(SIAMbn

) feature can even identify
different types of signals for you, in
cluding some simple types of RTfY
encryption. The only software your
computer needs is a terminal program.

1 Versatility

C7IlCLE 15 ON RUDER SERVICE CAItO



UNCLE W1\YNl'S
COBI TI\PIS

We ·ve had so many phone: ("a ll~ from people
wanllng ou r famous 73 code tapes thai we ' ve
decided tu tor ing them back! tsnr il tJhoullimt'

you dusr off that kever find sharpen up your
cod,' .I'kills? Order now . . .

"GenesIs"
S" pili 4 Th is is the beginning tape. laking you
through the 26leners. 10 numbers and eeces
~ry punctuat ion. complete with practice ev
ery step of the way. The ease of learning
gives coo fiderce even 10 the fain t of heart.

"TheSlIckler"
6 + wpm - This is the pract ice tape fo r those
who surv ived [he 5 wpm tape . and h's also [he
[ape for the Novice and Technician licenses.
II is comprised of nne solid hour of code.
Characters arc sent al 13 wpm and spaced at 5
wpm . Code grou ps arc entire ly random char
acters sent in groups of five-definitely not
memorizable!

------ - --- -

"lIackIIreaker"

..
101

73

Call _

USA

PC/Zip _Prov.lState _

CIACU 93 ON R£Al)£It SlItYlC£ CARD

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

Government Liaison and More-Much More!

,.,._._......_01__.. "_"_,~."" I'lO ,..or "'"_"
Ie_..... c-.__ DPMo. 0IHI0. _ L.oIJi'C ........_. CIIll _ _ -,. .... .

MEMBERSHIP APPLICATION
Name
Street
City

73AmaieurRadio • July, 1968

$25 in U.S $33 elsewhere IU,S. tunds) Lil::ensed amateurs, or age 65 or over, upon subminlrlg
proof o f age. may request tile special dues-rate Of $20 in the U.S. $28 elsewhere, in U.S funds)
Persons age 17 and younger may qualify for special rates, wn te for appllC8llOl"l.

for postal purposes, fifty percent of dueS is allocated to OST, I/'le balance for membership

- • Expires _
• Bank. No. Expires _

The American Radio Relay l eague
•225 Ma in St Ne wington, CT. 06111

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

,,,
Exp, Oate__ ,,,,

~

o CIleclllMOO ~SA

~_ $Iate

- --- ""

COde Tapes
S6 .95
$6.95
$6.95
$6.95

C Me

Mail your Oider 10 73Magaline,
WGE Cenler, Peterborough NH03458

Postage and Handling $ 1,00

- - - - - - --- -

IJ + wpen-Code groups again. al a brisk
13+ wpm so you' lI be really at ease when
you !>it down in front of a steely-eyed volun
teer examiner who starts sending you plain
language lit only IJ per . You ' ll need this
extra margin 10 overcome lhe sheer panic
universal in most lesl situations. You 've
clime th is far , so don't get code shy now!

"CouraQeous"
20+ \\oprn -CungralUlations! Okay. the chal
lenge of elide is .....hars gotten you this far . so
don 't quit now. Go for the Extra da...~ license.
w e serd the code faster than 20 per. It's like
.....ea rmg lead weights on your feet when you
run; you 'll wonder why the examiner is seed
ing so slo..... ly!

Genesis
The Stick ler
Bilek Brea ker
Courageous

C<y

O AE

-

Card'

L_



ALL ELECTROniCS CORP.
..OUALITY CALL OR WRITE FOR A .. DISCOUNT

PAFlTS PfIICES

FREE 52 PAGE CATALOG
WE HA VE OVER 4000 PARTS A VAILABLE!!

FUl.l. WA VE 10 AMP

BRIDGE RECTIFI E RS SOU D STAT E
OPTO S ENSORS

10 AMP

m
RE l.AYS

TRW' OPB815

u..~ if200 P.I.V.

~
Ol)to e mme •.

WSOlIAAE and sensor unit

CAT' FWB·102Q CAn OSU· 3

.,oo _ ."..,,~ El£CTROU 521 81 2 10' $1.00

25 AMP i...€:t """"""
Cla"e . '

RATING C Ralad 5.5 10 10 Vdc

~
CLl800W

1 118" SOIJARE
.............3I1l on 3-32 Vdcl U 5hapaCI " ..",

mataI epa.., filed cae
LOAD: W,UI Ilange

200 P.l.V_$2 .50 each
10 1vr(J@l240Vac mount

CAn FWB-251
21 1-4- X 1 3/. - X718" CAn OSU·2
CATt SS RLY·10B

400 PJ.V. $3.00 each 1950 aadI
75c each

CAn FWB-254 10 lor $8,50 each PHOTO RESISTOR

600 PJ ,V: '-350 each DUANnTY DISCOUNT! ASSEMBl.Y

ITT PUSH BUTTON
2S lor $1.00 aadI Cenlet-1apll8d

m MOPL __ 31.' X 112"
50 Jar $6.00 eadI

photo .e 5I, 10' mif100 lor $5.00 aadI
llf8J~ key cap mounted 11'I

S PS,T. NO. Push !Octose. XENON I)IasttC case
RATE D: Fl.ASH TUBES (can be 8aSI1y
Olat!'(l ~ remoV1ldl . 700
swilehing. ......- ohms light. 36K clarl<•
025 at!'(I

carry Q,lMnt P C. mcunI
11-4· d ,amet... .

CAn PB-a "'- 3/-4- long X 118" clamet., CAn PR~ $1.00 each
10 Jar $6 00 · tOO lor $50 00 CAn FLY·1 2 lor $1.00 10 10. $8 .50

STORES, MAll ORDERS TO: TOl.l FREE
l OS ANGEliS ALL ELECTRONICS 800-826 -5432"'I .. vr"..o1(1' A'it.

l OS ANan n , CA _I P.O. BOX 567 INF O: l" ')'U·O~2 .

( 21 2) 180-100 0 VAN NUVS. CA FAX : ( ' 1'lnl. 21 ~ 3

9 1-4 08 ......UIIl _u " GoOf

U ....UfS
TUII ,.......,.'.'" au.....-mn .-no

<:041 ...-..... -U21 tlf.PUlVfO.. 'lVO. AU EUC1..-cs ......
-~-VAN NUVS. CA ' U " _EOCH <:UIT""",,RS --- e)le l .) .. ' . UU

flNO , .... POST...... FOIl --• ..,. CAU """"

$64.95

MODEL Ap·10

[)es;gned fOf

APARTMENTS
MOTELS
VI\CAlDNS

POle,

""'$300
9"liUJi lQ end HOI di IQ

AU OJR PRODUCTS MADE IN USA'8BARKER at WlLLLUlSON
~ Quality CommurllcafiOn Products Since 1932

AI your DiStnbVIOtS Wfite or con
10 Canol Stfeel. Bnstol PA 19007
(215) 78&-55e1

QJid< SiTlple Instollatoo. Operotes on 2 6. 10. 15.20.30
Q()(jao meters.A11coils SLPPIied.QnIv22-1/2 inches long.
We;ghs less thon 2 lbs. socoseo wrth 10 ft. RG 58 coax
and counter poise. Vv'hip extends to 57 nches. Handles
up to 300 watts.
\/SINR-1 .1 :1 when tuned
WIle b _ CIBtt* and 0ltlI9I' MoW~

CIRCLE 53 ON READER SERVICE CAItO CIRCLE 1940"1 READER SERVICE CARO

• F(I'lIll~ llllG 'epe,llefS . AIUTf UR llnd CO••fR CIAl
• Automlliot opefllloon ' llClIUSlllbIe speea llnd llftlPIIIlICll!
• s.m. w e ' &liS, IIlSlllIlIloon . 1 10 15 wits DC
• 8 seIetUllIe . ,eprC9_DIe~ . ellCII UI) 10 2 mm long
• Wwed. tested. n prOO'., .",ed ...... your" saoelsl

t.Aodel 10...1 _ $54.95 t.Aodello...2 wl2 10 10 minute timer· $79.95
\¥e 0 11..- . oompIe1e I.... 0 1 Iransm,n .,. and ,~ s t"P5_ .yn. lor _ 'eur ,n<l coo l. ,oe-COIi 11M.

Request ...... If.. a talog "'asl« c:a, rJ _ VISA _

WG E Ce n lf:'r, Peterbomugh, NH 0 3458 800·72 2·7790

DEALERS
Sell 73Amateur Radio

Selling 73 Am a teur Radio will make
money for you . Consider the facts:

• If you carry 73 Amateur Radio it will increase
your store traffic- and our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today.

• Increased store traffic means increased sales
for you. Hams will come into your store to
pick up the latest 73 and end up buying the
latest all-band . all-mode transceiver lor at
least a few feet of coax) .

• 73 Amateur Radio guarantees each issue
you pay o nly for the copies that you sell. We
pay for all shipping.

For information on selling 73 Amateur Radio, call Peter
Murphy at 800·722-7790, or write to 73 Amateur
Radio , WGE Cente r, Peterborough , NIl 03458.

'7!:'Am ateur
I.;;J. Radio

• •• •

CilB 8.ECTRONICS.....c,
1S1 Commerce Pkwy., Buft.lo. NY 14224

111H175-1740 9ii;i'Oll'mZrmmii:llllOOl

~_ ....._-
-"~ -

Typical rejec tion:
:!:600 Khz@144Mhz: - 2BdB
:!: 16 Mhz@220M hz: - 40dB
±5 Mhz@450Mhz : -5OdB

Thesolutiontomost interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems.
"""~_"''''~_!''II .40 \0 1000 Mhz, tuned to you r frequency

• 5 large helical resonators
• low noise' High overload res istance
• 8 dB gain - ultimate rejection ) 80 dB
. 10 to 15 volts DC operation
• srze . 1.6 x 2.6 x 4.75" exc. connectcrs
• FANTASTIC REJECTIO N!

Price - CALL bipolar wlRCA jacks
Connector options: BeN $5. UHF $6,

N $10
SUPER HOT! GaAs Fet option $20

,~ ,
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And two,unlike most mobiles,
they're built for simplicity.
Because the last thing you need
is a radio that interferes with
your driving,

World·class operation.
With our FT-757GXMark II,you're
ready to tackle the HF bands
with all the full-featured per
formance an experienced
operator demands.

Plus, when you upgrade to
General Class, you won't have to
upgrade your radio. Because
with the IT757GX Mark II,youVe
already started with the best.
Its a great way to get maximum
HF performance foryour dollar.

lime in to Yaesu. YouVe
earned your ticket to theexciting
world ofamateur radio. NO\v,
discover the exciting world of
ham radio technology:

raesus all the ticketyoull need.

can really take seriously.
The FT-33R fi ts easily into

yourjacket pocket. But unlike the
others, it features microproces
sor control for quick, simple,and
surprisingly intelligent operation.

And what other mini HT
features five-watt output, a
rugged aluminum-alloy case,
and rain-resistant seals?

'!Wo for the road. Our
220-MHz FT-3I1RM and I.2-GHz
FT-2311R are tvo ofthe most
popular mobiles for two popular
reasons.

One, they're built for perfor
mance.With slickmicroprocessor
controlled functions to get you
around fast. And far.

You've made a
great start. NoW;le~Yaesu

II getyougomg.

,\
~04 o~

0~~

Yaesu USA 17210 Edwards Road ,Cerri tos, CA90701 (21:l) 404 -2700. Repai r Service; (213) 404 4884: Parts:(21:J )404,4847.

Finally. The220-MHz, I.2-GHz,
and lO-meter phone bands are
open to Novice operation.

And to work these bands,
Yaesu's offering you a complete
range of innovative HF, VHF,
and UHF radios. Each with per
formance that Novices-vand
Extra Class operators, too-can
really appreciate.

HT power perfected.
There's a good reason you'l l find
the 220-Mllz FT-109RH on
more bel ts than any other. It
simply out-classes the rest.

With a powerful five watts
to get you out. Abattery saver to
keep yougoing. And a wealth
of microprocessor-controlled
features you{l expect only from
a radio many times its size.

HT power in its smallest
form. Finally,

a miniature
HTthatyou

P'riCM and sPl'CiliealioN SllbjffllO change ....'ilhf/Ut nolie\'.
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o
\COM

.-
\C-21'" SPECI",L

2'J-'IlIaU MObIle ....1\11
unos.~ syl"ltheSll

el

a,lfeaOYll'61a1led

$34995
(JIIer QI>:<l .,l'IIe~ "'"'

l,.,m!~ sulJlIICI '" \11'' '' ..

NEW FT-212
101101 2m IT\Olll\e ~\\n 40J ~altS

NEW lM-121'"
2",/440 101 \11 dual-llanO mobile

>'j ill' oehj)(e iearcres

\
Orders & Quotes Toll Free~799

call and compare
our Prices

Hy-Gain, Cushcraft,
RoM, Tri-Ex,
and Alliance
package specials
Available

our
Antenna &
Tower c:::.:~
Discounts
Are ToPS



"Thev said I couldn't work
OXwith just 100 watts.Espe
cially with a radio that has
less than1000 switches on the
front panel.

But the truth is, I'mworking
lots of OX, more than some of
these blockbuster types, thanks
00 my Yaesu FT-7~IGX.

ibusec, my no-nonsense
FT-7~7GX was designed with
me in mind, so I can hop around
the band fast to nail those OX
stations. While the other guys are
warming up their amplifie rs, I'm
working the new country!

~Iy FT-7~ 7GX has a super
receiver, with a directly-driven
mixer for great overload pro
tection.And,Yaesu included the
ell' filter in the purehase price

(I used the money Isaved on post
age for the QSLcards!).

And my FT-747GX is loaded
with other features.The receiver
works from 100 kHz straight
through to 30 ~lHz , and it's a
fantastic shortwave broadcast
receiver. I can use all twenty
memories for that alone' Plus it's
got dual \'FOs.Anoise blanker,
Split frequency operation 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 n l board.
I can't wai t to tell my buddies I
worked England on a repeater!

And with the money I saved
when I bought 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.

:-iow my friends are getting
FT-7~IGX rigs, too. I knew they'd
figure out Ill)' secret weapon
sooner or later. Hut now I'm set
ting the pace!

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

jaesu l'&\ 17210 Edwards Road.Cerritos.CAocr.m
(21:3) .nH 2700. Rl'pair Service (21:J) -10-1 4",8.4 ,
Parts:(21:1) -IO-l- .JM7. Pricesand sp('('ifications
SUhjf'fl \0 ('hangp without notice.

~1650l'סI RlAD£ItSEAV1Cf: CARD

"Theyla edwhen theysawmyradio.
Thentheysawmylogbook:'



ACTUAL SIZE FRONT PANEL

Complele service manuals aie avaJlable lor all Ken....ood
ua nsce'......rsand recsr eccesscees. SpeCillColroonS. leallJres.
and procesare sulltE'd 10 cha"9E!' ....'llJoul ecrce orobJopariOll

KENWOOD U.S.A. CORPORATION
2201 E.Dominguez SI.,Long Beach,CA 90810
P.O. Box 22745, Long Beach. CA 90801·5745

• Dual antenna ports.
• TM-621A has auto offset.
• Full duplex operation.
• CTeSS encode /decode selectable

from front panel or UP/DWN keys on
microphone. (Encode built-in,optional
TSU-6 needed for decode.)

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

• Illuminated front panel controls
and keys.

.16 key DTMF mic. included.

• Handset/remote control option
IRC-l0).

• Frequency (dial) lock.
• SuppUed accessories : 16-key DTMF

hand mic., mounting bracket. DCcable.

KENWOOD
r!.l·n lA $IlOWI1 ....flll OpltOrlal RC · IO

mobile speaker s PG-2N DCcable • PG-38
DCline noise fi lter . Me-aOA, MC-80 ,
MC-85 Base station mics.e MA-4000 Dual
band 2 m/70 cm mobile antenna (mount not
supplied) • M8-11 Mobile bracket . MC-43S
UP/OWN hand rmc. e MC-48B 16-key DTMF
hand nuc.

.30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency.
repeater offset. CleSS,and reverse.
Channels "A" and "b"establish upper
and lower limits for programmable band
scan. Channels "C and "d" store transmit
and receive frequencies independently
for "odd splits"

• 45 Watts on 2 m, 35 watts on 70 em .
25 watts on 1-1/4 m . Approx. 5 watts
low power.

• 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,

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

• Balance control and
separate squelch
controls for each
band.

TM-621A/721A
144/220 and 144/450 MHz
FM Dual Banders
Once 8galn, Kenwood brings you
another Dual Bander First! The
TM-621A Is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (144/450 MHz) re
defines the original Kenwood " Dual
Bander" concept. The wide range of
innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large multi-color dual
digital LCD displays, programmable
scanning, and more!

• Extended receiver range (138.000
173.995 MHz) on 2 m; 70 cm coverage
is 438.000-449.995 MHz; H /4 m cover
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only.Two
meter transmit range is 144-148 MHz.
Modifiable for MARS/CAP. Permits
required)

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

• 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 favoritechannel is selected!

Optional Accessories :
• RC-1O Multr-functloo nendsetsemote
controuere P5-430 Power supply . T5U-6
crcss decode urut e 5W-100B Compact
SWR/powerlvolt meter . 5W-200B Deluxe
SWRlpower meter. SWT-1 2 m antenna
tuner . SWT-2 70 em antenna tuner . SP-40
Compact mobile soeaeere SP-SOB Deluxe
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