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=mE=EThe Standard of Excellence
s==vi- in HF Base Stations

i M-‘Eﬂ:ﬂu most * FM Mode Standard IC-SM6 desk mic, RC-10 exter- Operating From 12V, the
- advanced transceiver avail- * High-grade FL-44A 455KHz  nal controller, and a variety of  1C-751 is also available with an
~ .able today. It's a competi-  SSB filter filters. optional internal AC
- tion grads hammcehrer a * 32 tunable Memories with supply, the IC-PS35. fﬂrthe
== : lithium battery backup = - Aavinming-edgesin fiek] day
= ® 100% Duty Cycle Transmitter ~ FILTER SPECIFICATIONS competition.
= ® Passband Tuning Cemter -5B
== * 12V DC operation Faer Model  Frea. k¥l
= * Adjustable AGC
S * Adjustable Noise Blanker STANDARD FILTERS
'7-'_'-:—1 ® RIT/XIT with separate AM Ceramic  CFW4551T 458 &0
readout SSB [PBT) XTAL FL-30° Sons 23

immtant Standard : ® |C-HMI12 Microphone with ;“ﬁf OMISA GOIs 15 {-38)
mm Compare these Up/Down Scan —
standard features in ~ Cmﬂnunusly aj_leitablE Crystal| FL-44A 455 24

; m 'Il:l-p of ﬂ"ﬁ line’’ base - transmit power OFTIONAL FLTERS

- m OW Namow Fl-52A 455 0500

= _ Options. IC-EX310 speech e e The IC-751 provides superior
% J00KHz - 30MHz Receiver synthesizer, intemal |C-PS35

_ _ =B performance for all amateur
. Iﬂﬁﬁ dynamic range power supply, external IC-PS15 E:,,,m E: ::2 - E::; radio operators...from novice
@ OSK — full break-in CW  or IC-PS30 system supply,

<4 o33 WO 5D to extra class. See the IC-75]
»{ﬁaminal speed 20\W/PM) 1C-SM8 two-cable desk mic, at your local ICOM dealer.

—
-
-

" Now with a ONE YEAR Warranty! e
et First in Communications

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Daillas, TX 75234
- All stated specifications are approximate and subject 1o change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emisslons. 751385



IC-R71A |{TOLL-FREE PHONEE

INCLUDING ALASKA AND HAWAII
G SUPEHIGCHOGVHEQEEE :-. = - o el 3 e i PR - - - yeie: -.-:.r..-. THE L'ATEST |N ICOM 5 LO“G L‘NE
EHEHAL ] .‘ e e S L i .. ' i s F F T
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ICOM | LATEST

EDITION
IC-02AT IC-2AT IC-3AT IC-3200A DUAL BANDER
IC-04AT IC-4AT

==l O COVERS BOTH 2 METERS

and 70CM -
220 MHz's BEST BUY! | AT GREATLOW B W CALL FOR
REGULAR $449 LOW PRICES N A R (oW,
SALE! gl v

. e LOW
LIMITED QUANTITIES L0, PRICE
TH!S PFHCE |
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LL FREE PHONE INCLUDING ALASKA AND HAWAI
CALIF. AND ARIZONA CUSTOMERS CALL OR V!SIT NEAREST STORE
y GLENNL XA 869 Diega PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME.
W and ciner actie wmateurs 1o sene oo STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.
o’
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W, La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knolls Berry Farm Highway 24 Downtown. Left 27th oft-ramp. Highway 163 and Clairemont Mesa Blvd
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W. Camelback Road, 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515,
5 miles south on 101 from San Fran. Airport

(818) 988-2212
East of Highway 17 San Diego Freeway at Victory Boulevard
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THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

* One year warranty.

» A patch should work with any
radio. AM, FM, ACSB, relay
switched or synthesized.

* Patch performance should not
be dependent on the T/R speed
of your radio.

 Your patch should sound just
like your home phone.

* There should not be any sam-
pling noises to distract you and |
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the competi-
tion uses VOX rather than
sampling in their $1000 com-
mercial model?)

* A patch should disconnect
automatically if the number
dialed is busy.

* A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex. I

* A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some-
one may need to report an
emergency!

¢ A patch should not become er-
ratic when the mobile is noisy.

¢ You should be able to use a
power amplifier on your base to
extend range.

* You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
quick and effortless interface.

* You should be able to connect
a patch to three points inside

N PRIVATE PATCH lII

N
= SIMPLEX SEMI-DUPLEX INTERCONNECT E
W W

With an amazingly low price, the all new PRIVATE PATCH lll is the most
powerful personal phone patch system available. You can use it
simplex, repeater aided simplex (from your base) or semi-duplex (at the
repeater). That's right, you will never have to buy another patch.
PRIVATE PATCH Ill does it all! There are many new and important
features which were formerly only available in our top commercial
models.

With a flick of the new connect switch you can patch your friends on the repeater into
the phone system. One of them may need to report an emergency!

No hassles with busy signals! If you call a number that is busy, just put your MIC down
and relax. PRIVATE PATCH Il will disconnect automatically.

The new CW ID keeps you completely informed as to patch status. ID occurs when you
access and again when you disconnect. ID is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW ID chip is free.

PRIVATE PATCH lll does not interfere with the normal use of your base radio. A new
audio pre-amp permits audio take off before the VOL. control. As a result, the VOL. and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH Il to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you do
not have to dial “I” first. A secret five digit code disables the toll restrict for one toll call.
Re-arm is automatic.

Additional new features: MOV lightning protection — Three digit access code (eg.*93)
— Spare relay position on board — Plus former features: 3/6 minute timeout timer —

Digital fast VOX (pat. pend.) — 115 VAC supply — Modular Jack and cord plus
much more!

Why settle for a starter set? PRIVATE PATCH Il provides you with commercial quality
uninterrupted (cellular like) mobile telephone communications 24 hours a day. Send for
our four page brochure today for complete details.

; : : DEALERS
your radio (VOL high side, PTT, ions:
MIC) so that the patch does not Egtéﬂ apspr oved coupler e VRS SULY SOADSION ELECY OIS SiPPLY
interfere with the use of the 12 VDG or 230 VAC power ml*”ﬁ“’*"“ Fi, MIAMI RADIO CENTER CORP.
radio and the VOL. and SQ. set- 9 e BARRY B ECTRONICS CORP: Miarmi FL
tings do not affect the patch. - o Vil b LNk,
* A patch should have MOV g e N&G DISTRIBUTING CORP.
lightning protectors. mEWC ; :;:“E.';Hmm
*Your patch should be made In ERICKSON COMMUNICATIONS | =5 A2
the USA where consultation HA::::.;L THE HAM STATION
and factory service are immed- Ansheim CA. Burlingame CA.  TEXAS TOWERS
ately available. (Beware of an Srgesihiad Hiivage :-’54 Plano, TX
inferior offshore copy of our , = Pidies e i L o,
former PRIVATE PATCH II.) (N 3 Los Angeles CA WESTCOM
i ‘_\__;:-_ . ¥ 7 s ) giTEFIHAE;I'lDHALHAm San Marcos, CA
| &= : T = e Miami, FL ey
ONL Y JUNS ELECTRONICS DOLLARD
PRIVATE PATCH Il Cutver City CA Vancouver, BC

GIVES YOU ALL

OF THE ABOVE

CONNECT
(213) 3736803

LR
| INCORPORATED 23731 Madison St., Torrance, CA 90505
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More Cheap Talk
Here's the beginning of the end of your sanity—a text-to-speech

algorithm that lets your computer speak its mind!
........................................... WBONQK

Try an Inverted-Psi Wire
Get the DX edge on 80m with a radiation angle that’'s almost
OO 78 AT IR, D L e Fagn Sl S Y L A WI1GV/4

Selecal and State Machines
WA7ZNBF takes the mystery out of this powerful technique with
a hands-on selective-calling project. . ........... . WA/NBF

Little or No Resistance
Explore the strange world of superconduction, where current

flows forever and a picosecond is an eternity. .. ... .. AJON

Run Silent, Run Beep
Is your FI-227RB scanning? You wont have to guess with this

Y IO N . § o s v e e o e L PY2AUC

A Better Money-Maker
WAGTTY stiffens up his original power supply to deliver a solid
13.8 volts at 20 Amps. The cost? Under three bucks!

The Commodore Cable Caper
Need a printer cable? Strapped for cash? Don't just sit there—
o Flp i iats M (We s inl 970 | Tt S .y i i s KE4PC

The Perfect RTTY Filter
Its funable shift covers 80 to 1160 Hz with a flat gain and Q.
And you can build it for less than ten dollars! . ... WAOMRG

Double Your Computing Power!

Try “parallel processing” with a second CoCo keyboard.
NO8M

llllllllllllllllllllllllllllllllllllllllllllll

Working 2I1CTU
Can RTTY get any simpler? . .................... WBBOMK
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| HA_-_I_-? News from KW10

Four things happened recently that set alarms clanging in my mind. Taken separately they seem innocuous enough, but
it really wasn't until the fourth incident that | remembered the other three things and they all came together in a pattern.
Here's what happened, in no particular order:

@ On the local packet bulletin board | see a product release for TAPR's new TNGC-2. It gives a technical description of the
unit, a price, and an address and a telephone number to write or call if you wanlt 1o buy a TNG-2.

® Lee Shoblom asks the FCC to let him use the 432-MHz ham band to gather news for his low-power television siation.

e Chet Lambert of Computer Trader Magazine announces his Packet Sweepsiakes—a Worked-All-States contest that
promises valuable prizes 1o the winner.

® During the Mexico City earthquake, television nelworks use amateur radio 1o coordinate production schedules and to
order parts and equipment.

Dingdingdingding!

There are two types of trouble here. In the first, a person or organization outside of amateur radio is trying to use the
hobby for personal gain. In the second, the threat is from within our ranks, but the goal is the same. Commercialism,
exlemal and internal

Outies. . .

External commercialism is something we can deal with easily. They FCC gives us plenty of time to commeant on petitions
that might atfect ham radio adversely, and the ARRL does a pretty good job of keeping us all informed.

The Mexican earthquake made it obvious that the Commission had rather vaguely defined the rules of conduct during a
communications emergency. In fact, they had rather vaguely defined a communications emergency. The major news or-
ganizations pounced on the loophole before the earthquake, and the League pounced on the FCC, asking for a reconsider-
ation of the rules. What went on affer the quake is a travesty. Fortunately the Commission agrees and | don't think it will
happen again.

Now, take Lee Shobiom. Here is a fellow who owns a television station out in the boonies and wants (o use ham radio
10 transmit video back to his studio. Can you blame him? Why should Lee shell out $30,000 for a remote link when he can
buy a Creepie Peepie and some ham gear for five hundred bucks? The best part is this: The local amateurs think it's a
wonderful idea. Well, | think It stinks. We might as well hand over the keys to our UHF spectrum. And while we're at it, we
could give cabbies the two-meter band (| hear they're already using it in New York), Since this Is external commercialism,
we have plenty of time to examine what's going on and to act appropriately.

. . .and Innies

Internal commercialism is more insidious. It's a lot harder to define. And because it is perpetrated by people we know,
we're less likely to call it out. But that doesn’'t make it OK.

The spread of internal commercialism, is directly linked to the growth of packet radio. The reason is simple: The act of
communicating has shifted from the radio to the keyboard. What appears on the screen of your terminal is the same
whether you use a VHF channel or a telephone line for the connection, so it seems very natural to transfer information
from cne computer to another.

The “ad" | saw for TAPR's TNC-2 was probably lifted from CompuServe® and deposited on our local packet bulletin
board. In fairness, | must point out that its “wrongness™ was felt by several individuals who read it, and it was eventually
removed from the airways. But how do we know if something is commercial? In the TAPR case the matter was clear-cut,
bul consider this: A message is placed on a packet board which announces the availability of a new piece of hardware. No
price is given, bul an address is supplied so that you can get more information. Commercial? | say that it is, because the
message will eventually creale a sale for the company producing the hardware. Or try this: Excerpts from an amateur-radio
newsletter are made available on a packet bulletin board. Commercial? Again, | have to say that it is, since the excerpts
could be considered an advertisement which would make a sale for the publisher. This kind of internal commercialism is
going to get worse as our hobby matures unless strong measures are taken now,

Finally, Chel Lambert's Packet Sweepstakes. | group this under internal commercialism because Chel is a ham who
dearly loves amateur radlo, not some sinister corporation trying to hoodwink us. Nevertheless, the idea still smacks of
commercialism. Look—il someone is willing to give you a VHF transceiver for working 50 states on packet radio, how long
will it be before you can get a Buick for winning the CQ WW PX contest?

Reaction 1o the Sweepstakes, at least here in New England, has been negative among experienced packeteers. And |

Continued on page 84

v =) 73 for Radio Amateurs is a member of the CW Communications/Inc. group, the
world’s largest publisher of computer-related information. The group publishes

57 computer publications in more than 20 major countries. Nine million people

read one or more of the group's publications each month. Members of the group
include: Argentina's Computerworid/Argentina; Asia's The Asian Computerworld; Australia’s Computerworld Australia,
Australian PC World, Macworld and Directories; Brazll's DataNews and MicroMundo; China's China Computerworld; Den-
mark's Computerworld/Danmark, PC World and RUN (Commodore); Finland's Mikro; France's Le Monde Informatique,
Golden (Apple), OPC (IBM) and Distributique; Germany's Computerwoche, Microcomputerwell, PC Well, SoftwareMark!,
CW Edition/Seminar, Computer Business, RUN and Appie’'s; [taly's Computerworid Italia and PC Magazine; Japan's Com-
puterworid Japan; Mexico's Computerworid/Mexico and CompuMundo; The Netherland's Computerworid Benelux and PC
Worild Benelux; Norway's Computerworld Norge, PC World and RUN (Commodore);, Saudi Arabia's Saudi Computerworid;
Spain's Computerworid Espana, Microsistemas/PC World, Commodore World; Sweden’s ComputerSweden, Mikrodatorn
and Svenska PC; the UK's Computer Management, Computer News, PC Business World and Computer Business Europe;
Venezruela's Computerworid Venezuela; the US's Computerworld, Hot CoCo, inCider, infoworld, MacWorld, Micro Marke!-
world, PC World, RUN, 73, 80 Micro, Focus Publications and On Communications.
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W' KenwooD

pacesetter in Amateur radio

1S-130SE

HF transceiver

e 80-10 meters including the
new 10, 18 and 24 MHz
bands, Receives WWV on
10 MHz.

e 200 W PEP/160 W DC input

160 W
on 12 and

on 80-15 meters.
PEP/140W DC
10 meters.

o] tal ’1}5;[3!"";" built-in
{ Sr'_"IH Ircuit.
peech Processor, built-in
Narrow/wide filter selection
on CW and SSB with
optional filters.
e Automatic SSB mode
selection
e RF attenuator, built-in.
e Effective noise blanker

"R R
UJ"T’]D

c."'...—

Cifcuit assures maximum

¢ Final amplitier protection

MIC & CAN AF GAIN & NF QAN

LT l_' IH]

r/ fﬁ%\\
N,

HAND
THEAE T

e SP-120 external speaker

e VFO-120 remote VFO.

e YK-88C 500 Hz CW filter.

e YK-8BCN 270 Hz CW filter.

e YK-88SN 1.8 kHz narrow
SSB filter,

e AT-130 antenna tuner,

« MB-100 mobile mounting
bracket.

) M1C‘SGS$‘.TC‘35
microphones.

e MC-50 desk microphone

!a_-“a]"‘,h; -.',- I!JLJT u'[ f] Wer
S FE“"“'L.U famﬂorr* al

o Dther ff::t T.HI"LS. MDK. C‘w
semi break-in with
sidetone, one fixed
channel, and 25 kHz
marker.

Optional accessories:

¢ PS5-30 or PS-430 matching
power supplies

S hand

MIWER
W TE
L LN ] WE AF ALF
- b
r 'hlll.".'.,."l"ll

N AT
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TS'67O All-mode “Quad Bander”

e Covers 6, 10, 15 and 40
meter bands.

e 10 W output (4 W AM).

e Direct keyboard frequency
selection.

e 850 memory channels.

e Programmable scanning
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e All-mode sguelch.

Complete service manuals
Specificalions
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e Noise blanker,

e Narrow-wide filter selection.

e RF attenuator.

« Dual digital VFOs.
Optional accessories:

e PS-430 DC power su IpPply.

e GC-10 general coverage
unit, 500 kHz to 30 MHz.

e VS-1 voice synthesizer.
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e FM-430 FM unit.

e YK-88C 500 Hz CW filter.
e YK-88CN 270 Hz CW filter.
e YK-88A 6 kHz AM filter.

o MC-60A deluxe desk

e MC-80 desk microphone.

e MC-85 multi-function desk
microphone

o VOX-4 VOX unit.

» MB-430 maobile bracket

microphone.

KENWOOD
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SOS DE USQSs

THERE'S BAD NEWS from Laryl KM7Z at
the United States QSL Service (USQS). The
bad news is that USQS is no more. For

those of you not in the know, USQS was an
incoming United States QSL bureau, han-
dling DX and stateside cards. | don’t imag-
ine that the volume of DX cards coming in
was very high (the ARRL bureaus have that
end locked up), but the beauty of USQS
(and the reason W2NSD/1 kept envelopes
there) was the fact that stafeside hams
could send cards to other stateside hams
in bulk. For free. In fact, if you sent along a
few dollars for postage, Laryl would /ook
up addresses for you and mail the cards
out! Luckily, Bill Wellborn K4CLA has
stepped in to fill the void with KIQS (Bill
says to pronounce it ‘‘kicks’’), which
stands for the K4CLA Incoming QSL Ser-
vice. Here's how it works: Send Bill a dollar
for four stamped envelopes, which he will
keep on file. Sort your outgoing (US only!)
cards by call area, then alphabetically
by suffix and send them to KIQS. Bill
stuffs the on-file envelopes and sends
cards out four times a year: in January,
April, July, and October. The address for
KIQS is 562 Oak Drive, Lexington SC
29072-9059. Laryl's USQS is returning all
unused SASEs to their owners.

Hot Shots

IS IT TIME to start a monthly magazine
called Hams In Space? It seems likely,
with the announcement of two more pos-
sible missions. In March, 1986, Dr. Ron Par-
ise WA4SIR will be aboard shuttle mission
61-E (Astro-1) as a Payload Specialist. Dr.
Parise is an astronomer and will be making
observations of Halley's Comet and other
celestial objects. Ron has let NASA know
that he would like to operate a packet-ra-
dio station from the shuttle; another first
for ham radio! AMSAT is working with Ron
in coordinating the operation. Dr. Owen
Garriott W5LFL, America's first ham in
space, is scheduled for a flight on mission
61-K, set for a September, 1986, launch.
Owen will undoubtedly seek permission to
operate from space.

Look! It’s. . .

HALLEY'S COMET (rhymes with tally,
though some swear it rhymes with holly) is
getting brighter, and the hoopla surround-
ing it is getting really intense. There's Hal-
ley's Comet T-shirts, Halley's Comet
Expeditions ($1,500-$5,000), “‘special™ Hal-

ley's Comet telescopes, and so on. Don't
think that hams have been forgotien; there
iIs now a Halley's Comet Radio Watch.
Project coordinator Tania Miller WBSTKC
is looking for reports of unusual condi-
tions on all bands, including amateur and
CB frequencies, shortwave broadcast
bands, and television channels. Your re-
port should include the frequency (or
band), time, date, your location, and the
abnormal condition. Tania is offering a
Comet QSL for your trouble. Because of
the enormous hype surrounding the com-
et's return, many people are expecting a
spectacular celestial event, complete with
a fiery comet that is visible even during the
day. 'Tain't so, friends. You'll need expert
advice on where to look for the thing, and
even then you'll need to look very closely
to find it; a trip to your local book shop for
a Halley's Comet manual (there are about
a hundred of them) is in order. And don't
rush out and buy a high-priced telescope,
no matter what the ads claim. The best
thing to use is a pair of low-power binocu-
lars.

County Bounty

ARMADILLO COUNTY, TEXAS, has been

created by a proclamation from Texas Gov-
ernor Mark White. Between March 2 and

December 31, 1986, any amateur operating
along the Texas Independence Trail may
give his QTH as Armadillo County, Texas,
in order to celebrate the state’s sesquicen-
tennial. The Texas DX Society will be set-
ting up operations along the trail
throughout the year to give everyone a
chance to work the new county. And Ar-
madillo will be on the air during the mas-
sive 1986 Armadillo Run, an attempt by the
TDXS to activate every county in the
United States (3,077!) during the 1986
County Hunters phone and CW contests
(phone on May 3-4 and CW on July 26-27).
These guys are really going to pull it

JIEETE
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Texas Governor Mark White (center) cre-
ates a new county. That's KZ5M on the left

and K5RC on the right. Photo by KSRVK.

off—they've spent the last year or so set-
ting up regional and sectional coordina-
tors all across the country. In 1983, club
members operated from every county in
Texas (254 counties). In 1984, the project
expanded to cover Texas, Arkansas, Loui-
siana, and Mississippi! If you want up-to-
the-minute information about the 1986
Run, get in touch with Tom Taormina

K5RC, 3940 Bahler Avenue, Manvel TX
77578.

Canada Tries

CANADIAN AMATEURS got some good
news and bad news regarding the Cana-
dian Radio Relay League request for early
access to the WARC bands. First, the Min-
ister of Communications said that before
any privileges on the 24-MHz band were
granted, commercial stations occupying
the band would have to be either shut
down or moved to another part of the spec-
trum. Also, certain amendments to the
General Radio Regulations would need to
be made, something that has in the past
taken years to accomplish. Only a month
later, the Minister announced that most
commercial users of the 24-MHz band had
been removed and that the process for
amending the rules could begin soon. He
also noted that an amendment to the Reg-
ulations was already under way to allow
amateur use of the 18-MHz band, which
had already been cleared of commercial
users.

Goldwater Winner

THIS YEAR'S Goldwater Scholarship
Award went to 18-year-old Clark Barrow
KI4UT, of Cocoa, Florida. Clark plans on a
career in satellite communications doing
research and development. He is working
at NASA's Kennedy Space Center at a job
won as a prize in a science contest. Clark
said that he will use the $5,000 prize to
help pay for an Electrical Engineering de-
gree from Auburn University.

Weirdness

DON'T TOUCH THAT DIAL! In fact, don't

even turn on your receiver! Legislation
introduced into the House of Representa-

tives by Robert Kastenmeier (D-Wis-
consin) and Carlos Moorhead (R-
California) would, if signed into law, make
the reception of nearly every type of radio
transmission a Federal offense. The Elec-
tronic Communications Privacy Act of
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1985, HR-3378, is the name of this travesty
and its backers (mainly the cellular-tele-
phone industry) want to make it a crime to
receive any radio signal that does not fall

into one of these categories: distress
calls, Amateur Radio Service, Police or
Fire Radio Service, CB, broadcasts in-
tended for the general public, and walkie-
talkies. What this Bill tries to do is extend
the laws against wiretapping to the radio
spectrum. In fact, monitoring an amateur-
radio phone patch would be illegal under
this proposal. This is obviously absurd, but
the Bill has strong support and not much
resistance! Sit down right now, write a let-
ter to your Congressmen, and tell them
that you think that HR-3378 is a direct at-
tack on your rights as a citizen of the
United States.

30 Days

30 DAYS HATH SEPTEMBER, but not exam
applicants, says the FCC. You no longer
have to wait 30 days before retaking a
license exam that you have failed. The
Commissioners felt that, “There is no per-
suasive evidence in the record that an ap-
plicant who has waited 30 days between
tests will be better prepared for the next
test than one who has waited 27 days, or
13 days, or 7 days, or any other period of
time.” The existing regulations covering
the Volunteer Examination program al-
ready specify that questions must change
from test to test, so there won't be a prob-
lem with someone taking a test on Satur-
day and seeing the same questions on a
Sunday test. And, since each VE Coordi-
nator creates its own tests from a large
pool of questions, it's not likely that two
VECs will prepare identical exams.

Who’s On First?

IT LOOKS LIKE the absolute very first legal
amateur signal on the new 900-MHz band
was transmitted by KOMKI/R, a repeater
built by Mike Krzystyniak K9MK/5, Bill Can-
trell WD5CVG, and Greg Raven KF5N.
These guys, all members of the Motorola
Amateur Radio Club, decided to beat
everyone to the punch and built a com-
plete repeater system out of surplus Mo-
torola mobile radios in under three weeks!
The machine has an input of 908.000 MHz
and an output of 920.000 MHz and serves a
four-county area near Ft. Worth, Texas. An-
other Motorola repeater can be found in
Chicago on 909.000/921.000 MHz serving
the northwest suburbs.

XE Permits

MEXICO IS UNOFFICIALLY granting tem-
porary amateur licenses to US citizens vis-
iting the country. In a story which
appeared in the W5Y! Report, Chris Petroff
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NSHQN/XE2BSG reported that the Secre-
tariat of Communications and Transport
has authorized the licenses. The tempo-
rary permit is valid for the length of the am-
ateur’'s visit to Mexico as stated on his or
her visa. Petroff believed that the permit
was for a Class |l Mexican license, which
allows 250 Watts on HF and 100 Watts on
VHF.

Roll ’Em

IF YOU MISSED the action during space-
shuttle mission 51-F (Tony England WOORE
and John-David Bartoe W4NYZ), take
heart. Copies of the tapes Tony and John-
David used to log are now available from
the American Radio Relay League. Just
send League archivist Karl Townsend the

date and orbit number that interests you
and he'll generate the tape that you need.

(You might want to write or phone first to
check out prices. If you write, enclose an
SASE.) Videotapes of the SSTV images
sent to and from Challenger are also avalil-
able. Robot, the company that manufac-
tured the 1200C scan converter carried on
the mission, is working “‘between the
lines,” using arcane techniques in an at-
tempt to recover as much of the uplinked
video information as possible. In many
cases there were so many signals compet-
ing on the frequency that only bits and
pieces of video appear on the tapes. QSL
cards are available from the ARRL for two-
way contacts, reception reports, con-
firmed reception by Challenger of uplinked
SSTV, and so on. Send an SASE to the
ARRL, 225 Main Street, Newington CT
06111.

Erratum

PAGE 82 of our November, 1985, issue con-
tains an error. In our review of the ICOM IC-
735, N1BLH says that the rig's micropro-
cessor gets its instructions from a lithium-
battery-backed RAM. A conversation with
ICOM revealed that this is not the case.
Only the memories are battery-backed: The
instructions are stored in a ROM.

Prefix Mix

THE PREFIX FOR CT2 AZORES has been
changed to CU. The number after the pre-
fix now refers to each of the nine islands
of the Azores Archipelago: CU1 Santa
Maria, CU2 Sao Miguel, CU3 Terceira, CU4
Graciosa, CU5 Sao Jorge, CU6 Pico, CU7
Faial, CU8 Flores, and CU9 Corvo. CUQ is
reserved for repeaters. Some CT2 ama-
teurs now have completely different calls,
while others have only a different prefix.
There also is a new address for the Azores
QSL Bureau: it's Associacac de Radio-
amadores dos Acores, PO Box 211, 9 503
Ponta Del Gada, Azores Islands.

Status Quo

GORDON GIRTON WEBNLG wants the FCC

not to issue any more ‘‘preferred” call-
signs. His petition to the Commission re-

quests that all 1-by-3 K and W calls be
removed from the list of available callsigns
until all other combinations have been ex-
hausted. Gordon notes that many hams
equate 1-by-3 K and W calls with the num-
ber of years licensed—most of those calls
are held by “old-timers"” and can be seen
as a sort of status symbol. WA, WB, and
WD calls are also covered in the petition.
There's been no word from the Commis-
sion on this one, yet.

Land of OST

THERE'S A CHANCE that RM-4829 and
RM-4831, the Dockets before the FCC deal-
ing with land-mobile use of our 220-MHz al-
location, are dead. Tom Stanley, Deputy
Chief of the Office of Science and Technol-
ogy, has been named to fill the OST Direc-
torship vacated by Bob Powers. Both RM-
4829 and RM-4831 were being handled by
the OST, and it may take quite some time
before the new administration decides
what should be done about them. Art Reis
K9XI, Editor of 220 Notes, feeis that the is-
sue is indeed dead and that the only rea-
son the FCC would bring out either Docket
as a Notice of Proposed Rulemaking
would be to resolve the question of Land
Mobile Service interference to television
channel 13.

Free Press

AT THE RISK of causing a strike at the 73
mail room, we're making available yet an-
other freebie! This time your SASE will net
a Genuine FCC Emission Classification
List. No longer will you have to remember
all of those silly numbers and letters like
J3E, A1A, and F3E—you'll have the entire
list right at your fingertips! This list is es-
sential to accurate logging, and no ham
should be without it. Get your free copy by
sending an SASE to 73 Magazine, Editorial
Offices, 80 Pine Street, Peterborough NH
03458, Attn: Emissions.

Thanks

THIS MONTH, “QRX"” comes to you cour-
tesy of Gateway, Westlink, the Personal
Radio Steering Group, 220 Notes, the
North Florida ARS Balanced Modulator,
The VHF Journal, and the Arizona Repeat-
er Association Squelch Tail. Send your
“"QRX" items (photos, too!) to 73 Maga-
zine, Editorial Offices, 80 Pine Street, Pe-
terborough NH 03458, Attn: QRX. And have
a great 1986!
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..pacesetter in Amateur radio

“Digital DX-terlty' >
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TS-430S

Digital DX-terity—that outstanding

attribute built into every Kenwood
TS-430S lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant DX position from the
shack or from the mobile!

¢ Covers all Amateur bands
160 through 10 meters, as well as the
new 30, 17. and 12 meter WARC bands.
High dynamic range, general coverage

receiver tunes from 150 kHz to 30 MHz.

Easily modified for HF MARS operation.
e Superb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squeich, RF
attenuator, and RIT are also provided.
Optional IF filters may be added for
optimum interference reduction.

Complete service manuals are

availabile lfor all Tno-Kenwood

pecificatrons and prices are sybyect 1o change withoul NoHCE O 0DRGEN0N

N BAND BEEE

=5 LI --_

“S\a

AF 2~ RF

nrr-@-u: SHIFT

1MHz STEP RIT NB ATT NOTCH

* Reliable, all solid state design.
Solid state design permits input power
of 250 watts PEP on SSB, 200 watts DC
on CW, 120 watts on FM (optional), or
60 watts on AM. Final amplifier protec-
tion circuits and a cooling s
fan are built-in. s

e Memory channeils.
Eight memory channels
store frequency, mode
and band data. Channel 8
may be programmed for
split-frequency operation.
A front panel switch
allows each memory
channel to operate as an
independent VFO or as a
fixed frequency. A lithium battery backs
up stored information.

* Programmable, multi-function scan.

* Speech processor built-in.

e Dual digital VFOs.

e VOX circuit, plus semi

break-in with sidetone.

[ransceivers and mosl accessornes

Optional accessories:

e PS-430 compact AC power supply
e SP-430 external speaker « MB-430
1obile mounting bracket ® AI-130
compact antenna tuner covers 80-10
meters, incl. WARC bands
e AT-250 automatic
antenna tuner covers
160-10 meters, incl. WARC
bands ¢ TL-922A 2 kW PEP
linear amplifier ® FM-430
FM unit » YK-88C
(500 Hz) or YK-88CN
(270 Hz) CW filters
¥ o YK-88SN (1.8 kHz)
narrow SSB filter » YK-88A
(6 kHz) AM filter ® MC-42S
UP/DOWN hand mic. ® MC-60A/
80/85 deluxe desk mics. ® SW-2000/
200A SWR/power meters « SW-100A
SWR/power/ voit meter « PC-1A phone
patch ® HS-4, HS-5, HS-6, HS-7

_g@® headphones

H el =
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KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnul Street
Compton, Califormia 90220




New FL-4 UHF

Helical Resonators
Installed in Rcvr.,
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF

® Totally Advanced Design!
®8 Pole Front End Fitr. + wide dynamic

range—reduces overioad, spurious Resp A
Intermod.

® Sens. 0.25 xV12dB SINAD typ.

®5el. 60B @ =+ 65 KHz -130dB @ + 30KHz (B
Pole Crystal + 4 Pole Ceramic Fitrs

® 'S Meter’, Discriminator & Deviation Mtr. Outputs!

® Exc audio quality! Fast squelich! w/0.0005%
Crystal ("Super Sharp' IF Fitr also avail )

Complete Receiver Assemblies
@ Rcvr. Bd. mounted in shielded housing.
@ Completely asmbid & tested., w/F.T caps,
50238 conn

* As usaed in the SCR 1000/2000X. Ready to drop into
your system!
* UHF Rcvr. Assy. Now Available wiSuper

Sharp FL-4 Helical Resonators. Greatly
reduces IM & “out of band” Interference!

SCAP Autopatch Board

@ Provides all basic autopatch functions

® Secure 3 Digit Access, 1 Aux On-Of tunction,
Audio AGC, Built-in timers, atc. Beautiful Audio!

®0/1 inhibit bd. also available

® Write:call for detalls and a data asheet

RPCM Board

® Used w/SCAP board to provide “"Heverse Patch
and Lang Line Control o! Repeater

@ InCludes land hine answernng cicuilry

Lightning Arrester For SCAP

* Gas Discharge Tube shunts phone line
Surges 1o ground

= Handles up 1o 40,000 Amps!

» The Best device available to prolect Autopatch
equipment from lightning damge. $17.00 + SIH.

Stectram Repeater| Link
Boards & Sub-4ssemblics

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

Receiver Front-End Preselectors
® FL&: 6Hi Q Resonators with Lo-Noise
Transistor Amp (2M or 220 MH2)
® FL4H: 4HI Q helical resonators & Lo-Noise
Tr. Amp. in shielded housing. (420-470 MHz)
® Provides tremendous rejection of “out-of-band” signals w/
out the usual loss! Can often be used instead of large ex-
pensive cavity filters,
@ Extremealy helpful at sites with many nearby
transmitters to “filter-out” these out-of-band signals.

-

SCR 500 VHFIUHF
LINK/CONTROL RCVR.

* SCRA200A or SCR450A rack mounted

! * Available with or without meters and
l power supply

{‘:; ID250A CW ID
T & Audio Mixer Board

® improved! Now includes “audio mute” circuit and
“Emergency Power” ID option.

= 4 input AF Mixer & Local Mic. amp.

* PROM memory —250 bits/channel.

* Up to 4 different 1D channels!

* Many other features. Factory programmed,

CTC100 Rptr. COR Timer/Control Bd.

* Complete solid state control forrptr. COR, *Hang” Timer,
*“Time-Out” Timer, TX Shutdown/Resat, etc.

* Includes inputs & outputs for panel controls & lamps.

Repeater Tone & Control Bds.
For SCR1000/4000 & CTC100/MD250 onty

® TMR-1 “Kerchunker Killer” or “Time Out Warning
Tone™ Bd.

® TRA-1 “Courtesy Tone Beeper™ Bd.

® PSM-1 Power Supply Mod Kit replaces Darlington
pass transistor in older SCR1000/4000s.

Call or Write for Data Sheets

-
Pk

IMPROVED SCT410B
TRANSMITTER ASSY.

SCT110 VHF Xmtr/Exciter Board

®10 Wits. Output 100% Duty Cycle!

®Infinite VSWR proof

@ True FM for exc. audio quality

® Designed specifically for continuous rptr service.
Very low in “white noise.”

® Spurious—.75dB. Harmonics—60dB

®With .0005% xtal.

* BA-30 30 Wt. Amp board & Heat Sink,

3 sec. LP. tilter & rel. pwr. sansor.
e BA75 75 Wt. unit also available.

SCT110 Transmitter Assembly
®SCT110 mounted in shielded housing
® Same as used on SCR 1000 & 2000 X

@ Completely assmbid. wiF.T. caps, S0239 conn.
® 10, 30, or 75 Wt unit.

SCT 410B UHF Transmitter Bd. or Assy.

® Similar to SCT110, 10 Wis. nom
® Now includes “on board” propor-
tional Xtal Osc./Oven circuitry for very
high stability!
* BA-40 40W. UHF AMP. BD. & HEAT
SINK

TTC300 TOUCH TONE CONTROLLER

* High performance, Super versatile design

= Uses new high quality Xtal Controlled Decoder
IC, wihigh immunity to falsing

* Decodes all 16 diglts

* 3 ON/OFF Functions per Main Card. Easily ex-
pandable to any no. of functions w/Expansion
Cards.

= Field Programmable via plug-in Coded Cards

* Laiched or pulsed outputs; many unique 3-digit
codes available. Not basically 1-digit as with
competitive units.

* Transistor Switch oulputs can directly trigger
solid state circuitry or relays, etc. for any type of
control function.

* Interfaceable to Auxiliary Equipment

* Low Power Consumption CMOS Technology.

SVDC Input. Gold-plated connectlors.

2
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ICOM’s three ulitra com-
pact mobiles...the IC-27A
Z2-meter, the IC-37A 220MHz
and the IC-47A 440MHz...
are the smallest mobiles
available.

Even in such a small pack-
age the 25 watt mobiles
contain an internal speaker
which makes them fully self-
contained and easy to
mount.

size. The ICOM compacts
measure only 5¥>"W x 12"H x
7°D (IC47A is 9" deep)...
which allows them to be

mounted in various “compact”

locations. Yet the compacts
have large operating knobs

which are easy to use in the
mobile environment.
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The World's Most
Compact Mobiles

More Features. Other
IC-27A/37A/4 7A standard
features include a mobile
mount, IC-HM23 DTMF mic
with up/down scan and
memaory scan, and internally
adjustable transmit power.
An optional IC-PS45 slim-line
external power supply and
IC-SP10 external speaker are
also available.

Internal
Speaker

2

32 PL Frequencies. The
IC-27A/37A/47A come com-
plete with 32 PL frequencies.

9 Memories. The compact
mobiles have 9 memories
which wall store the recene
frequency, transmit offset, off-
set direction and PL tone. All
memories are backed up with
a lithium battery.

Speech Synthesizer. To
verbally announce the receive
frequency, an optional UT-16
voice synthesizer is avallable.

Scanning. The ICOM
compacts have four scanning
systems...memory scan, band
scan, program scan and priority
scan. Priority may be a memory
or a VFO channel...and the
scanning speed is adjustable.

Stacking Mobile Mounts.
The IC-27A/37A/47A can be
stacked to provide a three
band mobile station. Each
band is full featured and will
operate even when another
band is in use.

The IC-27A/37A/47A pro-
vide superb performance in
the mobile radio environment.
See them at your local ICOM
dealer.

First in Com

nications

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are appraximate and subject o change without notice or abligation. Al JICOM radios significantly exceed FCC regulations fimiting spurious emissions. MOBILES38S




Thomas C. Johnson WBENQK
2056 E. Sutter Place
Oxnard CA 93033

As promised in my arti-
cle, “Talk Is Cheap”
(73, October, 1985), | have
developed a text-to-speech
algorithm for the speech
synthesizer | described, and
in this article | will present
what | came up with, Before
getting into the details, let
me review the basic hard-
ware and software which
make up “Cheap-Talker.”

Hardware

The hardware used is an
APPLE Il bus-compatible cir-
cuit board. The schematic is
shown in Fig. 1. It uses the
SPO256 voice-synthesizer
chip manufactured by Gen-
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More Cheap Talk

Here’s the beginning of the end of your sanity —
a text-to-speech algorithm that
lets your computer speak its mind'!

eral Instruments and mar-
keted by Radio Shack as
part no. 276-1784. This chip
retails for $12.95. When you
go to Radio Shack to pur-
chase it, make sure you do
not mistakenly buy part no.
276-1783. This also is a
voice-synthesizer chip but it
uses an external ROM to
produce only 36 words. It
also does not come with the
comprehensive technical
data pamphlet accompany-
ing 276-1784. The latter will
have “SPO256-AL2" stamped
on it.

Cheap-Talker also uses an
MC6821 parallel interface
adapter for communica-

*3V

c2 cC3

DIFF -n'lﬂF
3 |T e 3

R R2
& 33K J3K

tions with the Apple bus.
Port B is used to transfer
data from the computer to
the synthesizer. The CB2 line
provides a negative-hand-
shaking pulse whenever
data is written into port B.
This signals the synthesizer
that data is ready. The LRQ
(Load Request) line is con-
nected to bit 7 of port Bso it
can be tested easily to find
out if the synthesizer is
ready for yet more data.

I've also used the LM386
audio amplifier as recom-
mended in the data sheet. It
works very well, providing
an adequate volume for nor-
mal indoor use. This circuit
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CHEAP TALXKER

Fig. 1. Schematic of the Cheap-Talker.
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can be constructed by the
freehand etching of a circuit
board or wire-wrapping on a
protoboard. | have done
both with equal success.

Software

The software driver used
to make the chip work is
shown in Listing 1. The entire
driver program and allo-
phone buffer fits in just 208
bytes. The program alone is
only 48 bytes. This program,
when called at location $300
(768 decimal), will send the
allophone codes in the allo-
phone buffer located in lo-
cations $341-%3CF (833-975
decimal) to the synthesizer,
one at a time. Location $340
(832 decimal) contains the
number of allophones to be
sent; it allows 142 allophone
codes to be sent, which is
more than enough for most
messages composed of a
number of words. Most
words contain fewer than 20
allophone codes. Since the
text-to-speech algorithm
translates only one word at a
time, there is plenty of room
in the buffer to speak even
the longest of words.

The INIT portion config-
ures port B of the 6821 chip
to have bits 0-5 in the out-
put mode and bits 6-7 in the
input mode. Bit 7 is used to
monitor the LRQ pin on the
synthesizer to find out when
it is ready for another allo-
phone. The CB2 pin is put in
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NEW! EASY, FUN KIT!

New 2 kW tuner kit from TEN-TEC ends
constant retuning, guarantees best match,
and saves $80! Model 4229 Only $219

Here's the best antenna tuner in amateur radio!

The best quality components, best design, and the best value.
® Reversible “L” circuit guarantees best possible match and widest
bandwidth—you may need to tune only once to cover the higher
bands and only two or three times on lower bands. ® Finest quality
parts—ceramic insulators—ceramic inductor form—heavy duty
ceramic switch with silver contacts—silver plated roller inductor—
® Built-in SWR bridge shows ratios from 1:1 to 5:1 ® Built-in 2 kW
dual-range watt meter shows power levels from 10 to 2000 watts
* Handles 2 kW PEP, 1 kW CW e Frequency range 1.8— 30 MHz
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selector ® Coax connectors plus post terminals ® Lighted linear dial
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assembled as Model 229 in slightly different styling at $299
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the “pulse on write” mode
which sends a negative
pulse out when data is writ-
ten into port B. This signals
the synthesizer that the al-
lophone data is ready.

Note that the addresses
for the PIACRB (Control
Register B) and PIADPRB
(Data Direction and Periph-
eral Register B) registers are
offset in lines 15 and 16 for
use in slot 3 of the Apple. If
you are using an assembler
which uses similar nomen-
clature, you could change
the slot by changing the $30
to $x0, where x is the slot
number. If you are typing in
the hexadecimal values for
the program, you would
change the $BF in locations
$303 and $30D to $8F + $n0
where n is the slot number.
You would also change the
$BE in locations $308 and
$327 to $8E + $n0.

The SPEAK routine takes
the allophones and sends
them to the synthesizer via
the PRONOUNC routine.
SPEAK uses the value in lo-
cation $340 to initialize the
Y register as a counter to
keep track of the number of
allophones sent. The X regis-
ter is used as a pointer to the
various values in the allo-
phone buffer.

The PRONOUNC routine
saves the allophone data in
the accumulator on the
stack while it checks the
LRQ line to see if the synthe-
sizer is ready for the next al-
lophone. It does this by
reading the value in bit 7 of
Peripheral Register B which,
as was mentioned earlier, is
set up as an input. If bit 7 is
a 0, then the synthesizer is
ready to receive data via Pe-
ripheral Register B.

This simple hardware/
software combination forms
the basis of the speech syn-
thesizer system | call Cheap-
Talker. The text-to-speech al-
gorithm and rules | will de-
scribe next will use it to
produce unlimited speech
based on English words sent
to it.
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Listing 1.
Algorithm the rules they developed

The algorithm | came up
with was inspired by work
done at the United States
Naval Research Laboratory
described in a 100-page re-
port entitled ““Automatic
Translation of English Text
To Phonetics By Means Of
Letter-To-Sound Rules.””
That’s quite a title, but it's
also quite a fascinating re-
port.

In this report, an algo-
rithm and 329 rules which
translate English words into
the International Phonetic
Alphabet (IPA) are de-
scribed. The algorithm also
converts |IPA symbols into
the phonetic codes of the
synthesizer the Laboratory
was using (the Federal Screw
Works Votrax VS-6 audio re-
sponse unit). The software
developed for the algorithm
was written and described in
SNOBOL, and as a result |
did not find it very useful in
writing my algorithm for the
6502 microprocessor. | did,
however, rely heavily on
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and devised my own algo-
rithm which would utilize
those rules and generate the
allophone codes used by the
SPO256 chip.

The algorithm | devel-
oped (called Translator) is
written in 6502 assembly
code and occupies 2,186
bytes. If a 16K card is avail-
able, then it resides in the
card at $D000. Otherwise it
resides at $7600. It is com-
posed of 37 subroutines,
each having a specific pur-
pose. A chart showing the
subroutines and their rela-
tionships is shown in Fig. 2.

Each subroutine calls
upon the subroutine con-
nected to it in the row below
it to accomplish its task. For
example, TRNSLATE, the
main routine, calls these
routines to do its job: ILLE-
CALS, COUNTCHR, FIND-
RULE, GETRULE, TEST-
RULE, CHKRULE, ADVRP,
DEBUG, APPEND, and
SPEAK. In turn, FINDRULE

will call the routines PUNCT
and NUMBERS, and so on.

When a word is placed in
the word buffer and Trans-
lator is called, it analyzes
each letter in the word and
searches the rules to find
those which best match the
context of each of the letters
and uses the allophones as-
sociated with the chosen
rules to speak the word. This
is done in the following man-
ner (please refer to Fig. 3).

First, TRNSLATE calls
COUNTCHR to count the
number of characters in the
input word string, convert
them to uppercase if they
are not already, and set the
MSB in each one. If there are
no characters in the word
string, TRNSLATE is fin-
ished. Otherwise the vari-
ables CC, ALOFON, and
ABUF are initialized. CC
points to the currently test-
able character in the input
word string. ALOFON points
to the next position in the al-
lophone buffer to store an
allophone code. ABUF con-
tains the current number of
allophones in the allophone
buffer to be spoken.

Next, the currently test-
able character is loaded for
analysis. If it is an illegal
character which can’t be
translated, it is ignored, CC
is moved to the next charac-
ter in the word string, and
the next character is loaded
if it is not the end of the
word. If the character was
OK, FINDRULE locates the
rule group which pertains to
the character. Then GET-
RULE loads sections A, B, C,
and D from the rule into sep-
arate buffers. TESTRULE
tests section B, then A, then
C to see if they fit. All of
them must pass for the rule
to pass.

If the rule passed, it is
checked by CHKRULE to
see if it has a higher priority
than any of the previous
rules checked in the group.
If it does, it records the ad-
dress and the priority for
comparison by any follow-
ing rules in the group. After
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CELLULAR COMPATIBLE

The RF Wattmeter Model 81000-A

from Coaxial Dynamics, Inc. does
more than provide accurate rf meas-
urements. Testing of transmission
lines, antennas, connectors, filters
and related components can reveal
unknown problems and assure op-
timum equipment performance.

For more information on the 81000-
A Wattmeter or any of the complete
line of Coaxial Dynamics RF products
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Coaxial Dynamics, Inc. Special ele-
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BEST KEPT SECRETS

The finest CW keyer at any
price, the famous
Kansas City Keyer" boasts 1500 characters of
memory, 14 butfers and full programmability
“The Contesters Choice”
This 6502 microproces-
sor design has 32-K of
eprom and 16-K of ram.
Using simple user friend-
ly programming, the
owner can automate
most contest operations
and much more
Complete KC-1 systems begin at only $219.95
The "Ground Plane One"
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save big money on name brand satellite products and
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Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the N—
repeater recerver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact theonly  $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete
offsite remote control of all TP-38 functions, including adding new customers or
deleting poor paying ones, over the repeater receiver channel.

Other features include CMOS circuitry for low power consumption, non-volatile
memory to retain programming if power loss occurs, immunity to falsing, pro-
grammable security code and much more. The TP-38 is backed by our legendary
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

= COVMUNICATIONS SPECIALISTS, INC. @R
B 426 West Taft Avenue -

. CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420 o
Entire US.A. 1-800-854-0547 i




TRNSLATE

that, or if the rule did not
pass, ADVRP advances the
pointer which points to the
current rule in the group to
the next rule. If zeros are
found, the end of the group
has been reached. Other-
wise the rule is loaded and
tested.

TreLE:
i AULE YECTOR LOOkUP TABLE

ILLEGALS COUNTCHA FINDRULE GETRULE TESTRULE CHKRULE ADVRP DEBUG APPEND SPEAK

SECTIGN & TEST SECTION B TEST SECTION C TEST

PUNCT NUMBERS PRETEST CONTEST POSTEST couT FINDCODE

PRESUBTS POSUBTES
s B B : | 5 @ . o s . % .
LETTER PROMY PROC PRIMC PROVE PRSIB PANONPAL PRFV LETTER POOMY FOOC POZME POSUF POFY
NOTE:

N N A BOX WITH A <1 IN THE CORNER Y

INDICATES THE SUBROUTINE IS
VOWEL CONSON CONSON VOICOM CAl LED BY DTHEN SURROOTINES VOWEL CONSON CONSON

Fig. 2. Subroutine chart, translator text-to-speech algorithm.

When all the rules have
been tested and at least one
of them passed, that rule
(the one having the highest
priority) is again loaded and
the DEBUG routine is
called. This routine, if the
control flag is on, will send
the text of the rule to the

i ADR generates the address of the designated label tn the

table.
ADR PNCRULES
ADR NLMRULES
~OR ARULES
ADR BRULES
ADR CRULES

FNCRULES:

iy PUNCTUATION RULES
i NUNBER RULES

i Rules for prunouncing punctuation marks (various length

pauses),
STR *i.1=PA5"
STR "1,)=PA3"
STR *17}=PAS"
STR *(;1=PA3"
STR *(:)=PARS"*
STR *("1=PAlL"
STR *(!1=PAS"
STR *(-}=PAJ"
HED #idd

N_®RULES:

i "ules for prorouncing nuabers
STR *'#'=I1 YR Om *
STR * 11=WN AR NNI®
STR "(2i=TT2UM2"
STR *iJ}=TH RRILY *
STR *(4)=FF FF OR *
STR *(5)=FF FF AY W"

STR *(4}=55 S5 IH IH FAIFK25S *

STR *(71=55 EH EN WV IH NNI®
STR *(8i=EY PASTT2"
STR "(F)=NNLAA AY NNI*

HEI 8268

ARULES:
STR * :{A)"+ =E¥ *
STR * (R) sEY *
STR *(d) =AI *
STR “(R)"+#=EY *
STR *{ARI=AR "
STR *(RI=AE *
HEX diddB

BRULES:
STR "8iBIEN=PALBE]"
STR * (B) =PALBEZIY *
STR "B =FPA|BB2"
HEI dddd

CRULES:
SIR * (C) =58 Iy °®
STR "(CIIA=5H "
STR *iCl)0=5H *
STR "{CIJEN=5H *
STR *(C)+=55 *
STR "(CHi=FASCH *
STR “iCKI=PAJKK2Z"
STR "(C)=PATKKZ"
HEI #2840

Table 1. Pronunciation rule examples.

screen to show which one
has been found for the par-
ticular character. If the rule
included any allophones in
section D (some rules do not
have any, indicating the
character(s) in section B are
silent), they are converted to
hexadecimal codes and
loaded into the allophone
buffer at ALOFON by the
subroutine APPEND. CC is
moved to the next testable
character in the word string.

If it has not reached the
end of the word (indicated
by the presence of a $0D or
a $8D carriage return code

in the input word string
buffer), the next character is
loaded and analyzed. If it is
the end of the word, the
SPEAK subroutine (driver
software in Listing 1) is
called to send the allo-
phones to the synthesizer.

Rules

Translator utilizes RULES
in order to translate a word
into its equivalent allo-
phones. These rules occupy
a total of 5,290 bytes. If a

16K card is used, then the
rules reside in the card at

$E000; otherwise they are at

RULE FORMAT: A(B)IC=D

SPECIAL SYMBOLS USED IN SECTIONS A & C
(these represent calls to subroutines to check for the follow-

ing conditions)

# One or more vowels (A,E,1,O,U.Y)

Used in sections A and C.

* One consonant (B,C,D,.F.G H,J,K.LMN PQ,RSTVWX2Z

Used in sections A and C.

: Zero or more consonants (always passes)

Used in sections A and C.

. One voiced consonant (B,D,G,J,L.M,N.R,VW.,Z)

Used in section A only.

% Suffix (E,ER,ES,ED,ELY,ING)

Used in section C only.

& Sibilant (C,GJ,S,X,Z,CH,SH)

Used in section A only.

@ Nonpal (letters which modify the sound of long U)

(DJ,LN,R,S,T,Z,CH,SH,TH)

Used in section A only.
+ Front vowels (E,LY)

Used in sections A and C.

Table 2.
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$7F00. These rules are ASCI|
text strings and are broken
into 28 groups. There is a
lookup table used to locate
each of the rule groups.
There is a group for punctua-
tion marks, numbers, and
one for each of the 26 letters
in the alphabet. Each of the
rules in the group is orga-
nized according to the prior-
ity of the rule, going from
the highest to the lowest. A
sampling of these rules is

shown in Table 1 to demon-
strate the format the rules
take. Each rule has the form:
A(B)C =D —which means
“The character string B,
which has a left context A
and a right context C gets
the pronunciation D B is a
letter or group of letters
which must match exactly in
the source word. A and C are
either letters, strings of let-
ters, or special symbols. The
special symbols are used to
call certain routines to test
the appropriate contexts for
whichever class of strings
is needed. The special
symbols used are shown in
Table 2.

For example, a # means
that one or more vowels
must be in the same relative

position in the word as the
symbol is in the rule. If either

A or C is not present, then
this indicates that this sec-
tion of the rule will always
pass. A space in section A in-
dicates the beginning of the
word, and a space in C indi-
cates the end of the word. D
names the allophone codes
used to pronounce the let-
ter(s) in section B. These

names are later converted
into hexadecimal codes to

be sent to the speech synthe-
sizer.

As stated above, the rules
in each group are organized
into four subgroups accord-
ing to their translation prior-
ity. This priority is deter-
mined by the contents of
sections A, B, and C. Rules
with criteria in sections A, B,
and C have the highest prior-
ity. Rules with criteria in sec-
tions A and B and none in C
come next, followed by
those with criteria only in

sections B and C, and finally
those with only section B.
When the rules are ana-
lyzed in the translator algo-
rithm, each rule is tested and
the rule with the largest
number of criteria in sec-
tions A, B, and C combined
will be chosen to pronounce
the letter(s) in section B. For
example, if one rule had two
symbols (criteria) in section
A, one in section B, and two
in section C (total of five) it
would be given lower prior-
ity than a rule with no sym-
bols in section A, three in B,
and three in C, even though
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a rule such as the former has
a higher priority in the rule
group.

You might wonder, why
not just put the rules in order
of the number of total sym-
bols they have and elimi-
nate some code? Well, that
is certainly another way of
doing it, and | believe it
would work just as well. In
the process of writing and
experimenting with this al-
gorithm, the former method
is the one | settled on; it
would require a lot of rule
shuffling to convert to the
latter method, and there
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would be very little savings
in terms of execution time
and code space.

As with all of the com-
puter projects attempted, |
have found that for as long
as | kept playing with them |
would keep changing them
and finding new ways to do
what | was doing. With some-
thing like this, | had to pick a
point where the project was
satisfactory and stick with it.
There is always room to im-
prove. (Enough excuses!)

To summarize how the al-
gorithm works and how the
rules are used, let's take the
word HOW and translate it
into allophones. | will use
the H rules reproduced be-
low for reference. Notice
the STR before each rule.
This is a mnemonic for the
LISA™ assembler which
tells it to count the number
of characters in the quotes
and store it in memory at the
current address followed by
the ASCII codes of the char-
acters.

HRULES:
, RULE CGROUP FOR LETTER H
STR “(H) =EY CH ”
STR “(HAV)=HH1AE VV ”
STR “(HERE)=HH1YR ”
STR “(HOUR)=0W ER1”
STR “(H)# = HH2"”
STR "(HOW)=HH20W "
STR “{H)=PA1”
HEX 0000 ; END OF RULE
GROUP

The first character in the
word is H, so the rule group
selected is the H rule group.
Each rule is located and bro-
ken into its component sec-
tions (A,B,C, and D) and
each section is put into its
own buffer. The first rule se-
lected is “ (H) =EH CH ”.
Section B will pass because
the H in the parentheses
matches the H from the
word. The A section passes
because the H in HOW is the
first character. The C section
does not pass because the
“H” is not the last character.
Therefore the rule is not a
match.

The next rule is loaded. It
is “ (HAV)=HH1AE VvV .
This time section B does not
match because the three
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characters in the parenthe-
ses do not match the three
characters starting with H in
the word HOW.

The next rule is loaded:
“ (HERE)=HH1YR ”. Again,
section B does not match.

The next rule is the same
way, but the next rule,
" (H)#=HH2"”, seems to
have a chance. Section B cer-
tainly matches. Section A
also matches by default be-
cause there is no criteria to
be met—anything may be in
front of the H for this rule to
pass. Section C has a # in it
which means that one or
more vowels must follow
the H in HOW in order for
the section to pass. This it
certainly does because there
is one O following the H
The rule passes, and the ad-
dress and priority of the rule
(2) are held for future refer-
ence. Remember that the
priority given to a rule is the
total number of symbols in
sections A, B, and C.

And now the next rule,
“(HOW)=HH2AW ", is
loaded for testing. Section B
has H, O, and W in it which

perfectly matches the three
characters starting with H in
HOW. Section A has no cri-
teria and therefore passes as
does section C. This rule
passes and the priority (3) is
compared to the current
highest (2). Since it is higher,
the address for this rule and
its priority replace the pre-
VIOUS maximums.

The final rule, “(H)=PA1”,
also passes, but its priority is
less than the current maxi-
mum of 3 so it is ignored.
When the zeros are read in,
that indicates the end of the
rule group has been
reached.

With all of the rules in
the H group having been
tested, the rule chosen
for translation is the
“(HOW)=HH2AW " rule.
Therefore, those two allo-
phones are converted into
their respective hexadeci-
mal codes and added to
those (if any) in the buffer
which holds the codes to be
sent to the synthesizer. No-
tice that all of the allophone
names (HH2, AW ) have ex-
actly 3 characters in them.
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This makes it easier for the
Translator program to find
and convert them into their
hexadecimal codes.

The next thing is to ad-
vance the pointer (which
points to the character
which is being tested) to the
next testable character. In
this case, it skips over the O
and the W because their pro-
nunciations were included
in the translation of the H,
since they were all in section
B. The pointer would there-
fore move to the next char-
acter past the W. But since
there are none, the transla-
tion is complete and the al-
lophone codes are sent to
the synthesizer. (If the word
had been HOWDY, the rule
group for D would have
been located and the pro-
cess repeated for all the
rules in that group, and then
the Y group, if necessary)

Final Comments

This project took me con-
siderably more time and ef-
fort to produce than did the
first Cheap-Talker project,
but the rewards were
greater. It is fascinating to
be able to allow any pro-
gram to generate under-
standable speech without
having to maintain a high
overhead in terms of mem-
ory. | think this project is
more usable in diverse appli-
cations than the dictionary
version described in my first
article.

As | stated before, there
are many ways to improve
this project, but | hope |
have been able to give ideas
which will kindle the experi-
menter’s spirit in you. Please
drop me a note and let me
know what you're up to, and
iIf | can answer any questions
not covered here (I'm sure
there are some), let me
know.

The programs described in
this article are not listed
here, of course, since the
combined lengths of the al-
gorithm and rules were
pushing 8K bytes of mem-
ory. That's about 2200 lines
of assembly listing, or 70
pages, which is a little too

long to publish in a maga-
zine article! If you wish to
have the source code for
everything described here, |
will send it by mail for $25.00
($26.50 for Californians,
$30.00 for those outside of
the US).

| will send you a DOS 3.3
disk which will include (1)
object code for the driver
and translator programs and
the rules for use with sys-
tems with or without a 16K
card (the disk automatically
loads the appropriate code);
(2) source code for the
above software in LISA as-
sembler format; (3) source
text for the same in DOS 3.3
text files for conversion to
other assemblers; (4) a small
artificial intelligence/speech
synthesis demonstration
program in Basic, and (5) a
small Basic program for test-
ing the pronunciation capa-
bilities of the translator.

If you do not own an Ap-
ple computer and would
like just a source listing of
the programs on paper, | can
send that to you for $15.00
($15.90 for Californians,
$20.00 for those out of the
country).

| hope this project will pro-
vide some useful ideas and

enjoyment for you. Keep
talkin’! I
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Stan Cibilisco W1GV/4
PO Box 144524
Coral Gables FIL. 33114-4524

Try an Inverted-Psi Wire
Get the DX edge on 80m with a

Capacitance hats have
always appealed to me,
especially with vertical an-
tennas. | don’t think we take
enough advantage of these
devices and this is particu-
larly true at the lower-fre-
quency bands such as 1.8
MHz and 3.5 MHz.

Some commercially-man-
ufactured vertical antennas
have capacitance hats, usu-
ally with a radius of less than
1 toot. This is much too
small to have any effect ex-
cept perhaps at 21 and 28
MHz. A capacitance hat can
actually be quite large with-
out producing any detrimen-
tal effect on the perfor-
mance of an antenna; a 0.1-
wavelength radius is quite
practical.

This article describes the
theory of operation of an an-
tenna that | call the “in-
verted psi” because of its
physical shape. The antenna

Frequency (MHz)

1.8 (band edge)

2.0 (band edge)

3.5 (band edge)

4.0 (band edge)

7.0 (band edge)

7.3 (band edge)
10.125 (band center)
14.0 (band edge)
14.35 (band edge)
18.118 (band centen*
21.225 (band center)
24.94 (band center)
28.85 (band center)

uses a loading inductor and
a large capacitance hat to
provide low-angle radiation
for DX on (in this case) the
80-meter band. The antenna
is just 16 feet high, but it per-
forms almost as well as a
full-sized quarter-wave-
length vertical.

Capacitive Loading

A capacitance hat at the
end of any antenna will re-
duce the impedance at the
end, raising it at the center.
The larger the capacitance
hat, the more pronounced
this effect will be. If the ca-
pacitance hat is made too
large, the current in the ra-
diating portion of the an-
tenna will drop too much
and the low-angle radiation
(in the case of a vertical an-
tenna) will be impaired. But
this does not happen to any
significant extent until the

radius of the capacitance

Radius (Feet)
22.0
46.8
26.7
23.4
13.4
12.8

9.24
6.69
6.52
2.17
4.41
3.75
3.24

* Not authorized for use as of time of this writing.

Table 1. Maximum capacitance-hat radius for antennas ac-
cording frequency, assuming 0.1 wavelengths as the largest

tolerable.
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radiation angle that’s almost too low!

hat exceeds 0.1 electrical
wavelengths. At 3.5 MHz,
this radius is more than 26
feet!

In general, the maximum
allowable radius of a capac-
itance hat, designated by r
and denoted in feet, is equal
to 93.6/f, where f is the fre-
quency in megahertz. Table
1 shows the maximum al-
lowable radius of a capaci-
tance hat for various
amateur bands from 1.8
through 29.7 MHz, assuming
we can get away with 0.1
wavelengths.

You will notice, no doubt,
that no commercially-made
antennas have capacitance
hats this large.

Why use a capacitance
hat with a vertical antenna?
Because it greatly increases
the effective height and im-
proves the performance ac-
cordingly. This is not just
theoretical speculation; it is
a practical, useful fact. The
performance of the inverted
psi justifies this statement.

Because of geographical

INSULATOR

2 Bin
RADIATOR

limitations | was able to use
only two wires as the capac-
itance hat for my 80-meter
vertical antenna. ldeally |
would have employed four
radial elements, but the an-
tenna had to be put along
the edge of a dock to take
advantage of a salt-water
ground plane. (If | had put
any wires out into the water
and the authorities had no-
ticed, there would have
been serious repercussions.)

Fig. 1 is a schematic illus-
tration of the 80-meter in-
verted psi that | constructed.
The vertical element is a lit-
tle less than 16 feet high. The
two capacitance-hat wires
are about 22 feet long; this
makes the antenna resonant
at about 3.600 MHz.

The antenna is also reso-
nant as a quarter-wave ra-
diator at 14 MHz. The height
of the vertical radiator was
not chosen by accident. |
like both 20 and 80 meters.

Antennas of this type can
also be designed for 40 or
160 meters. Some years ago

INSULATON

i | IR

Fig. 1. Schematic illustration of the inverted-psi design for

80 meters.



| built a 10-foot version of
this antenna for 40 meters
and it worked very well,
even with a marginal ground
system. (I do not have the
real estate to put up a 160-
meter inverted psi—yet.)

Ideally, a capacitance hat
would take the form of a
solid metal disk at the top of
a vertical radiator (Fig. 2). If
the height of the vertical ra-
diator is h feet and radius of
the disk is r feet, then the ef-
fective height, h*, in feet, is
approximately h + 2r.

That is the ideal case. The
inverted psi is a little less
than ideal, but the two 22-
foot top-hat wires obviously
increase the effective height
by at least 22 feet. More
probably (I didn’t have an
impedance bridge to pre-
cisely figure it out), the
effective height is increased
by about 1.5 x 22, or 33
feet. Along with the 16-foot
radiator, that would result in
an effective height of 16 +
33, or 49 feet. Almost a full-
size quarter-wave vertical
antenna!

The above is a little bit
speculative. The real test of
an antenna is not done on
paper, but by putting it on
the air and seeing how it
works.

| built the antenna in a
couple of hours one eve-
ning, had supper, fell asleep,
woke up at 6:00 in the morn-
ing, turned on my receiver,
and heard a ZL on 3.507
MHz. Promising.

Grounding

A good ground system is
essential for the perfor-
mance of anvy ;-wave an-
tenna. An extensive radial
system should be used. Ide-
ally, this would consist of a
metal plate having a radius
of at least an electrical
quarter wavelength and ei-
ther buried just beneath or
laid on top of the ground. |
was fortunate enough to live
in a place where this kind of
“super ground” was almost
provided to me by nature: |
was staying in an oceanfront
home. Salt water has con-

Photo A. Top coil assembly for the inverted Photo B. This is the base assembly used at

psi.

ductivity many times that of
even the best earth.

| used two 30-foot lengths
of tinned ground braid im-
mersed in the salt water and
running outward from the
antenna base in opposite di-
rections (Fig. 3). The tinned
braid would nat carrode as
quickly as plain coppeér, | fig-
ured. This proved to be true.
The braid was about 1 cm in
width, and this provided
good contact with the salt
water. A massive radial sys-
tem was not used and, as it
turned out, the antenna

S VERTICAL RADIATOR

|HEIGHT M)

= i

|
rtr

Fig. 2. Ideally, a capacitance
hat would take the form of a
solid metal disk at the top of
a quarter-wave radiator.

WI1GV/4.

worked very well simply be-
cause of the salt water. If
you don’t have access to a
salt-water ground, however,
| would recommend that
you install as many radials
as possible, making them all
as long as possible.

Construction of the
Top Loading Apparatus

| used a loading coil at the
top of the antenna in con-
junction with the two 22-
foot capacitance-hat wires.

A

It occurred to me that |
could use a toroidal loading
coil. | obtained a Palomar
Engineers T-200-2 pow-
dered-iron toroid core and
wound 38 turns of heavy, in-
sutated wire on it, obtaining
an inductance of 17 uH.
(This value was determined
by experiment, but | will
spare you the details of the
painful story: “Put it up, take
it down, cut a few turns off,
put it up, take it down. . ")
Being sure that the toroi-

FEED POINT

WOoOoo POST

" e

Fig. 3. Grounding scheme used at W1GV/4. The salt water
proved to be an excellent ground plane.
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Fig. 4. Diagram of antenna
construction, including
base assembly. The center
conductor of the feedline is
connected to the bottom of
the 10" section of %" con-
duit. The coax braid is con-
nected to the top of the
lower % "-o0.d. section.

dal coil was large enough to
fit around the vertical radia-
tor section (which was %"
o.d.), | placed it there and se-
cured it with electrical tape
(Photo A). The two 22-foot
capacitance-hat wires,
made from uninsulated
AWG no. 22 tinned copper
wire, were soldered to one
end of the coil. The other
end was wrapped with elec-
trical tape and secured to
the vertical radiator with a
hose clamp.

It is important that the
coil be kept in place and pre-
vented from sliding down
the radiating element. The
hose clamp would be ade-
quate for this (see Photo A),
but | put a little extra tape
around the vertical radiator
for good measure. (You will

Frequency (MHz) Swr
3.500 2.0
3.525 1.8
3.550 1.7
3.575 19
3.600 1.4
3.625 1.4
3.650 15
3.675 1.6
3.700 1.9
3.725 2.1
3.750 2.3

Table 2, Measured swr val-
ues for the 80-meter in-
verted psi at W1CV/4.
Center frequency was ap-
proximately 3.600 MHz.

notice from the photo that |
also wrapped the toroidal in-
ductor with tape. This isn’t
really necessary. | guess |
have a certain fondness for
black plastic tape.)

The toroidal inductor
might not handle the maxi-
mum legal power limit. |
don’t know how much
power it will take, although |
am reasonably sure it will
work with several hundred
Watts. | tested this antenna
(and used it for general op-
eration) with only 20 Watts
of rf output. Another of my
loves is QRP. (Do | hear
someone saying 20 Watts is
QRO?)

Construction

The parts list shows what
was needed for the con-
struction of the inverted psi
for 20 and 80 meters at
W1GV/4. | won't go into a
lot of detail regarding the
construction since you can
probably figure out how to
put up a 16-foot vertical.
The important considera-
tion is the base mount: It
must provide good insula-
tion along with mechanical
strength.

| did not happen to have a
ready-made base mount, so
| was forced to construct a
home-brew one. The lower
section of steel conduit,
measuring % of an inch in di-
ameter, was slipped over a
-inch section of conduit
which had been wrapped
with some plastic tape to
provide insulation as well as
a tight fit. The %-inch section
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of tubing was attached to
one of the posts of the dock
and rested on the bottom of
the canal in front of the
house. Photo B shows the
base mount including the
coaxial feedline.

Fig. 4 shows schemati-
cally how the base mount
was put together. The con-
duit could be driven into the
ground, attached to a fence
post, or anchored down in
any other reasonable way.
The main consideration is
that the base of the antenna
be reasonably close to the
ground —within a few feet,
at most, of the radial system
or other ground plane.

Mechanical strength is
also important with the base
mount. | used steel conduit
(not aluminum tubing) for
this antenna because |
couldn’t find any aluminum
tubing at local hardware
stores. This proved to be a
good thing, however, since
the Florida Keys can get
quite windy (55 knots is not
unusual) and | was not able
to guy this antenna because
of its location. The antenna
withstood 55-knot winds
without incident. For extra
strength, you might want to
guy the antenna from the
top with two pieces of twine
or nylon cord in addition to
the two top-hat wires. A well-
guyed antenna of this kind
would probably withstand
hurricane-force winds, un-
less struck by a falling tree
branch or other windblown
object.

Base-mount capacitance
iIs not especially important
since the feedpoint imped-
ance of this antenna is rela-
tively low. Several inches of
overlap can be tolerated. It
is important only that water
be kept out of the antenna.
This is ensured by plugging
up the top of the vertical ele-
ment with a cork, rubber
stopper, plastic tape, or
some other waterproof sub-
stance.

Tuning

This antenna will not
function over the entire 80m

band since it is an induc-
tively-loaded antenna and is
physically shortened. Be-
sides, the 80-meter band is,
in terms of percentage, the
widest of our high-fre-
quency bands, and even a
full-sized antenna won't dis-
play a low standing-wave ra-
tio (swr) over the whole
range of frequencies.

The inverted psi, given a
good ground plane, should
have a 2:1 swr bandwidth of
150 to 250 kHz. Table 2
shows measured swr values
at W1GV/4, using RG-58/U
coaxial-cable (52-Ohm)
feedline. The center fre-
quency was chosen by trim-
ming the two top-hat wires a
few inches at a time. Natu-
rally, | started out by trim-
ming off way too much wire
and had to splice some back
on (Murphy 344:24-26).
Note: It 1s not imperative
that the two top-hat wires be
exactly the same length. A
small difference will not
have any effect on antenna
performance.

The top-hat wires can be
brought down at any angle
greater than about 45 de-
grees with respect to the ver-
tical radiator. At W1GV/4,
the angle was about 60 de-
grees. You can run them out
horizontally if you wish, but
don’t bring them down at
any angle sharper than that
at which the ends of the top-
hat wires nearly touch the
ground —that’s about 45 de-
grees—and do not electri-
cally connect the ends of
the wires to anything metal-
lic! The swr curve as well as
the center frequency of the
antenna will depend to
some extent on the angle at
which the wires are brought
down. The bandwidth will
also be affected somewhat:
The larger the angle (the
more nearly horizontal the

wires), the greater the band-
width.

The information in Table
2 was obtained at W1GV/4
with an intended center fre-
quency of 3.600 MHz,
roughly in the middle of the
CW/RTTY/AMTOR band.
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MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

LARGEST STOCKING HAM DEALER

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,

New York City’s Astron, B& K, B & W

COMPLETE REPAIR LAB ON PREMISES ;
Communications S

. Bash, Bencher, Bird, Butternut, CDE, CES, Collins,

. Connectors, Covercraft, Cushcraft,
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MERCHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES
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Don’t expect your swr curve
to be identical with that in
the table even if you happen
to choose the same center
frequency. But if you get re-
sults that are dramatically
different, say, a minimum
swr of 4:1 or a bandwidth of
only 20 kHz, then something
is wrong and you should re-
check your installation.

Performance

After the tuning and swr-
checking phase, it was fi-

nally time to start operating
with the inverted psi. As |

said, | did some casual lis-
tening at first and heard a ZL
near the bottom of the band.
| hadn’t ever heard a ZL on
80 meters before, although |
must confess | hadn’t ever
tried that hard for DX on this
band. | tried to call him with
my 20-Watt output, but to
my dismay | noticed that |
had neglected to plug my
keyboard into the transmit-
ter (Murphy 345:7-8). By the
time | had yanked the trans-
mitter off the shelf and

P
M ROPIC

Parts List

Steel conduit or aluminum tubing, %*

o.d., 10 ft. long*

Steel conduit or aluminum tubing, %" 0.d., 10 ft. long
1 Toroid core, powdered-iron, Palomar Engineers T-200-2 or
equivalent, wound for 17-uH inductance
2 22-foot lengths of wire, type not critical, AWG no. 22 to 18
2 Insulators for ends of top-hat wires
10 Hose clamps (you can never have too many of these), 1" di-

ameter.
Roll of electrical tape

Cork for top of antenna

[ TR SR e A— T

.

Standard tool kit

Base-mount apparatus, constructed to your own taste

Length of coaxial cable, 50-Ohm preferred

Roll of strong twine or nylon cord for securing top-hat wires
Long roll of wire for radial system (if ground mount used)
Ground rod (if earth ground used)

Roll of heavy ground braid (if salt-water ground used)

*One of which is cut to 6-foot length

plugged the keyboard in, the
ZL was gone (Murphy 345:9).
But other opportunities
would come up.

Several fairly distant sta-
tions were worked with
good reports. A VET gave me
a 589: he was in a direction
almost opposite the salt-
water ground plane. Numer-
ous stateside and VE sta-
tions were contacted with

ease, and they gave me re-
ports that, in most cases,
were as good as or better
than those | gave them. (Il ad-
mit to being stingy: “Cood
signals’ are, | think, S6,
right?)

| did not run more than 20
Watts of rf output at any
time while using this an-
tenna. For one thing, | had
modified my transmitter so

26th Annual

AL HAMBOREE

FEBRUARY 8-9, 1986

EDWARDS BUILDING, ARNOLD BUILDING AND COLISEUM

that | couldn’t even if | was
tempted; secondly, as |'ve
said, | like QRP. And there is
another thing. | have a terri-
ble fear of potential TVI/RFI
victims who swear a lot and
who own guns.

The antenna worked
quite well on 20 meters, not
to my surprise since it is a
full-sized quarter-wave ra-
diator there. If you plan to
use this antenna on 14 MHz,
vou should put the base
mount as close to the
ground plane as you can
manage. In my case, it was 3
to 5 teet above the level of
the salt water (depending on
the tide), and hence the swr
was rather high—the reso-
nant frequency being below
the bottom of the band and,
moreover, the swr varied as
the tide went in and out.
Still, worldwide DX was no
problem. The antenna
would no doubt have
worked even better at 14
MHz if | had made it a little
shorter to compensate for
the elevation of the base.

DADE COUNTY YOUTH FAIR GROUNDS

TAMIAMI PARK, MIAMI, FLORIDA

LICENSE EXAMS

FREE PARKING 15,000 VEHICLES
1000 INDOOR SWAP TABLES W/POWER
AMATEUR RADIO & ARRL PROGRAMS

QCWA HOSPITALITY CORNER
CONSUMER ELECTRONIC DISPLAYS
SATELLITE DISH GARDEN
HAMBOREE DEALER SPECIALS

Registration: $5.00 Advance

300 RVSPACES WITH FULL HOOKUPS
200 COMMERCIAL EXHIBIT BOOTHS
DX FORUM & DINNER

PACKET RADIO DEMONSTRATION

RCA FL. SECTION LUNCHEON
COMPUTERS AND SOFTWARE

2 DAYS OF PROGRAMS FOR NON-HAMS
TRAFFIC HANDLERS BREAKFAST

... $6.00 Door (Valid Both Days)

Swap Tables, 2 Days: $16.00 Each, Includes Power, Plus Registration Ticket
RV Parking: $10.00 Per Day, Includes Water, Power, & Sanitary Hook-ups

Hotel Reservation Cards for Special Rates Available - Dec. 1st
(Advance Price Deadline on Registration Tickets, January 20th)

MAKE CHECKS PAYABLE TO: DADE RADIO CLUB, INC., P.O. BOX 350045, MIAMI, FL 33135

4 PAGE BROCHURE AVAILABLE — DEC. 1st.

Exhibit Booth Information:

Evelyn D. Gauzens, WAWYR, Chairman

Telephone:

2780 N.W. 3 Street, Miami, FL 33125
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ASTRON

CORPORATION

Tustin, CA 92680

Conadian Distributor

2852 Walnut Ave., Unit E
(714) 832-7770

Eastcom Industries, Ltd.

4511 Chesswood Dr.

Downsview, Ontario, Canada M3) 2Vé
(416) 63B8-7995

e e e ———

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY » RUGGED * RELIABLE

RS and VS SERIES
SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output.

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A.

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

e HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

» ONE YEAR WARRANTY =« MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

o INPUT VOLTAGE: 105 - 125 VAC
* DUTPUT VOLTAGE: 13.8 VDC = 0.05 voits

(Internally Adjustable: 11-

* RIPPLE: Less than 5mv peak to peak (full load

& low line)

15 VDC)

MODEL RS-50A MODEL RS-50M MODEL VS-50M e
EM-A SEI'iES 19" X 5% RACK MOUNT POWER SUPPLIES
=S Continuous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wi, (Ibs.)
RM-35A 25 35 2Va x 19x12% 38
RM-50A 37 50 5Ve x19x12% 50
o SEPARATE VOLT & AMP METERS
RM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35A RM-50M 37 50 o% x 19 x 12% ol
2 Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wt (lbs)
=g RS-4A 3 4 3% x6%2x9 5
RS-7A 5 7 3% x6% x9 3
RS-7B 5 7 §x7% <10% 10
RS-10A 7.5 10 4 x7V2 x 10% 11
RS-12A 9 12 4, xBx9 13
RS-20A 16 20 5x9x10V: 18
RS-35A 25 35 5x11x 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46 ==
RS-M SERIES |
4 e Switchable volt and Amp meter
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs)
RS-12M 9 12 42 xBx 9 13
RS-20M 16 20 5x9x10V2 18
RS-35M 25 35 5x11x11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M —
VS-M SERIES » Seperate Volt and Amp Meters
. ® Qutput Voltage adjustable from 2-15 volts
® Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @13.8VDC @ 10VDC@SVDC @13.8V HxWxD Wit (lbs)
VS-20M 16 9 4 20 5x9x 102 20
VS-35M 25 15 7 35 5x11x11 29
MODEL VS-20M VS-50M 37 22 10 50 6 x 13% x 11 46
HS'S SEHIES e Built in speaker
- - Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD W1 (Ibs)
RS-7S 5 7 4 x 7% x 10% 10
RS-108 1.5 10 4 x 1Vx 10% 12
RS-10L(For LTR) 7.5 10 4 ~9=13 13
RS-128 9 12 4% x 8 x 9 13
RS-20S 16 20 5x9x 10% 18

MODEL RS-125




Selcal and State Machines

WA7NBF takes the mystery out of this powerful technique
with a hands-on selective-calling project.

Neil A. Robin WAZ7NBF
21 Canter Lane
Sherwood OR 97140

he majority of hams
have been exposed to
the popular VHF/UHF FM
equipment on the market to-
day. If you've purchased

any, you'll more than likely
choose to have the touch-
tone™ pad as part of the
equipment. Most of us think
of the pad as an important
part of the two-meter envi-
ronment because of the fre-
quent availability of
autopatch.

However, there are many
other uses for the touchtone

pad. One that has been of
great interest to me is what
iIs commonly referred to as
Selcal (selective calling). We
have several repeaters in Or-
egon (which are on high
mountains) with wide cover-
age and high traffic. | fre-
quently like to listen to these
repeaters for calls coming
my way, but don’t like all the
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Fig. 1. Selcal schematic.
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chatter hour after hour. Sel-
cal will give me the quiet |
want without missing calls.

Here’s how it works: The
receiving station has its au-
dio output interrupted by a
circuit which must sense a
unique sequence of touch-
tones sent from the transmit-
ter before it reconnects the
audio to the loudspeaker.
Whoever is calling at the
transmitter must send this
code before making a voice
call. The specific circuit that
senses these tones is called a
dual-tone multiple-fre-
quency decoder (DTMF).
(“DTMF" is the more techni-
cal definition of the touch-
tone signals.)

The integrated circuits
that do this task are very
popular in the telephony
business; they are the same
circuits used to sense the
dialing of your modern tele-
phone. DTMF was cleverly
designed so that it mini-
mizes the chance of voice
operation “tripping” the cir-
cuit. It works on the princi-
ple of sending two very
precise audio tones over the
circuit at the same time. The
specifications of these tones
are held to tight tolerances.



If yvou wish to monitor a
frequency, then you need to
place a decoder on the
speaker output of your VHF/
UHF rig along with a se-
quence decoder that detects
the proper (secret) keying se-
quence. An outboard speak-
er is then wired so that only
when the correct sequence
is received does it get con-
nected to the receiver audio.
All stations calling for you
must use the previously-de-
fined sequence to enable
your equipment and turn on
the speaker.

Once you are done with
the contact, you place the
decoder in service again and
the speaker is disconnected
so that you remove all fur-
ther audio. It's a great way
to make life a little easier
when you must monitor a re-
peater. It's great for husband
and wife teams (my XYL is a
ham), as you can keep in
touch throughout the day. It
can also be handy for emer-
gency service teams. You
can use the Selcal concept
to call all the members in
time of need using one com-
mon Selcal code sequence.

Another frequent use of
the touchtone pad is for
power-controlling purposes.
You may use a sequence of
DTMF tones to control any
number of electrical devices
in your ham shack or else-
where. We truly have a very
powerful tool on the front of
our VHF/UHF hand-helds
and mobile rigs. The control-
ling capability is already
built into the rig; all we have
to do is put it to use. If you
let your imagination run
wild, it's amazing what you
can dream up as possible ap-
plications, but in order to
keep this article short | will
concentrate only on the im-
plementation of Selcal.

DTMF Decoder

The first thing needed in
implementing a system is a
method of decoding the
DTMF signals at the receiver
audio. That is relatively easy
today. We have modern
VLSI integrated circuits
which will do the job su-

DTMF
Character

Binary
Output
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101

1110
1111

PO WENONAWN =D

ODr =

Table 1. Logic of simple
state machine.

perbly. Several vendors
have them on the market.
The one used here is a set of
two chips, Mitel MT8865
and MT8860. The first is a
DTMF filter and the second
is the actual decoder. Mitel
informs me that this chip
pair now sells for $28.00 in
single-unit quantities. They
also have a single-chip ver-
sion.

The schematic of how
they are connected is shown
in Fig. 1. The output of Q2 is
a simple 4-bit binary data
word plus a strobe pulse.
The strobe, pin 15, tells the
remaining circuitry that it
has received a valid DTMF
signal and it has lasted long
enough to ensure that it is
not just random noise. You
will notice in Table 1 the bi-
nary code that represents
each of the unique DTMF
codes. This particular chip
set decodes all 16 of the
tones. Many ham rigs have
provision for sending only
12 codes: they leave off the
codes for A, B, C, and D. As
a result of these chips, we

have converted the tones re-

ceived into a 4-bit binary
number. Not very compli-
cated, is it?

Selcal Security

To make a Selcal system
secure, it is a good idea to
have a long sequence of
characters to enable your
system. | use a series of four
which gives a unique pattern
that would occur randomly

GOAL

IF—

Input 1 goes high (logic 1) first and it is followed by input 2
going high while 1 remains high,

State 1 (reset state)

State 2

State 3

THEN—

Enable output high for one clock cycle
Address Data Out
0000 00
0001 01
0010 00
0011 00
0100 00
0101 00
0110 00
0111 10
1000 00
1001 00
1010 00
1011 00

Table 2. Mitel M T886() decoder output.

only once in 65,536 tries. If
someone wanted to find out
what code I'm using, it
would be easier for them to
buy a chip set and decode it
off the air directly. Also, by
having several characters to
enable the system, the prob-
ability of false triggering
through voice patterns or
noise is greatly reduced.

In the example, | use an
enable sequence of 2-5-8-0
and a disable sequence of 5-
6-6. The normal method of
decoding a sequence is to
use combinational or con-
ventional logic. This usually
takes the form of a digital
comparator, a shift register,
and a matrix of switches to
set the code required for
matching. This requires a
fair amount of circuitry, par-
ticularly when you have to
decode seven characters as
mentioned above. An ele-
gant method of doing this is

ADORESS IN

INPUT |

called a ““state machine”
and offers some interesting
advantages. First, the state
machine is implemented
with only two off-the-shelf
low-cost integrated circuits.
Many sequences can be de-
coded—far more than de-
scribed here—with no
additional circuitry.

State Machine

The idea behind the state
machine needs a little study
for those who have worked
only with combinational
logic. First, most state ma-
chines are implemented
with just two components: a

PROM (Programmable Read
Only Memory) and a set of

type-D flip-flops. They work
on the principle of establish-
ing well-defined states for
the logic. The states will pro-
gress from one to the next
based upon the program
that has been burned into

DaTA OoUT

INPUT @2

PRIOM
-

—of 2 pATA BITS

2 ADDRESSES

— - iur
FLIP -FLOP
2 SECTIONS

-

Fig. 2. The simple “state machine.”
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the PROM, the clocking sig-
nal, and the state of the in-
put signals. The idea is well
known to people who design
microprocessors or other
fast sequential logic but is
unknown to most electron-
ICS experimenters.

To explain how a simple
state machine works, let’s
refer to Fig. 2 and Table 2.
First, assume that we have
the design task of imple-
menting the logic statement
(goal) outlined in the table.
Notice that this is not a sim-
ple AND gate; it demands
that the sequence of input 1
precede 2 by an undeter-
mined amount. Also, be
aware that this logic is
clocked rather than dc in na-
ture. For anything to hap-
pen, the clock pulse must
OCCUT.

From this point on, it is im-
portant to abandon the idea
that the clock must be a pe-
riodic signal. Rather, it will
be the signal from our DTMF
decoder that tells us that a
valid code has been re-
ceived. This is an important
characteristic that makes a
state machine a good way of
implementing a Selcal cir-
cuit. The state machine ad-
vances only after we press a
touchtone key at the trans-
mitter. From a timing point
of view, it will be random.

Now assume that we have
programmed our 12-ad-
dress-by-2-bit PROM with
the code shown in the Table
2 truth table. The reason for
this particular code will be-
come obvious shortly. We
will start with the output of
the two type-D flip-flops in
the logic O state. Notice that
the output of the flip-flops
drives the two most-signifi-
cant bits of the address to
the PROM. Therefore, the
only possible addresses that
the PROM could take would
be between 0000-0011 bi-
nary, or what is shown as
state 1 in the table.

The lower most-signifi-
cant bits of the PROM ad-
dress are tied to inputs 1 and
2. Hence, the state of the in-
put signals controls, in part,

‘W -DENOTES DTWMF KEY STRUCK
ENABLE DTMF CODE SEQUENCE = 2380
DISABLE DTMF CODE SECQUENCE » 366

Fig. 3. Selcal state program.

the PROM address. If the
states of the inputs are both
low, the effective address of
the PROM will be 0000. Now
notice that the data word
out of the PROM for that ad-
dress is 00. In addition, the
output of the PROM is also
fed back to the input of the
D flip-flops so that when a
positive transition of the
clock pulse occurs, the two
most-significant bits of the
PROM address will be up-
dated.

In the example so far, they
will be updated to 00 since
that was the output of the
PROM just before the clock
pulse. The effective address
of the PROM remains 0000.
We also can say that the de-
vice remains in state 1. Now
let’s change input 1 to logic
1. The effective address is
now 0001, but notice that
the data word is now 01. If a
clock pulse occurs at this
time, the new effective ad-
dress will become 0101 and
we will jump into state 2 on
the diagram.

Next, let's assume that in-
put 2 goes high. The effec-
tive address becomes 0111.
The data word is 10. If a
clock pulse now occurs, we
will jump to state 3. While
the device is in state 3, the
most-significant bit of the
address is set high. We can
use this bit as an output to
solve our logic equation,
Notice that it remains high
until the next clock, which
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then will drive the circuit

back to state 1 in all cases
since the data word i1s 00 for

every condition of the input
lines. The next effective ad-
dress must be somewhere in
state 1.

Now we'll go back to
state 2 and see what would
happen if input 2 didn’t go
high during this state. The ef-
fective address would be
0101 and the data word
would be 00. The next clock
pulse would load the flip-
flops with 00 which would,
of course, drive the most-sig-
nificant address bits back to
the state 1 condition. We see
that the logic was not satis-
fied and the output was
never driven to state 3. It
should now be clear that to
get an output-high condi-
tion, the proper sequence of
events in this particular goal
statement must be satisfied.
¥ they are not, the logic
forces you to keep jumping
back to the reset state —
state 1.

Many variations of these
concepts exist. It is sug-
gested that the reference at
the end be used if you wish
further information. One
common difference that

you find on most state ma-
chines is that the output usu-

ally is taken from the data
word directly. In this exam-
ple, it's easier to take it from
the flip-flops. Most ma-
chines are based on this sim-
ple idea of a PROM and D

flip-flops. The great advan-
tage is the simplicity of the
hardware and thus the very
low cost.

Selcal or Bust

Now that we have the
foundation of the concepts,
let’s put it to practical use.
Suppose that we want to
build a Selcal circuit that
will activate our receiver
speaker whenever the
DTMF sequence of 2-5-8-0
is received and will disable it
when 5-6-6 is received. We
will use a 2716 PROM (UV
erasable) which can be pur-
chased for $2.95, plus a
74L5175 quad-D flip-flop
which is about $0.75. See
Fig. 1. The PROM is very
popular with the computer
hobbyist and has a configu-
ration of 2048 addresses by 8

bits. We will use it as if it
really were only 128 ad-

dresses by 4 bits. We have
far more capability in this
device than we need, but on
the other hand it’s cheap
and we may want to expand
our circuit with more exotic
capabilities at a later date. A
great place for experimen-
tation.

The state machine is
driven by the Mitel
MT8860—Q2 in Fig. 1. The
output of this chip follows
the truth table in Table 1.
These four bits will be used
as the four least-significant
address bits of the PROM.
The next three most-signifi-
cant bits will be derived
from the output of the D
flip-flops (3 each). The in-
puts to the flip-flops result
from bits 5, 6, and 7 out of
the PROM data word. Bit 8 is
also routed to one of the
flip-flops in Q3 but is used
for future expansion only.
Data output bits 1-4 will not
be used and are not shown.
(They could be used as out-

puts if desired.)

Earlier, | mentioned that
the clock to a state machine
may be from a random
event. Here we’ll derive the
clock from the strobe com-
mand out of Q2. This signal
goes high when a valid
DTMF tone has been de-



tected, so it may be some-
what random. The relay to
connect the loudspeaker is
driven off bit 7 of the data
word. The entire circuit in-
cluding the DTMF decoder
requires only four integrated
circuits.

The first step in program-
ming the PROM is to intro-
duce the concept of the
‘““state diagram.”” This is
shown in Fig. 3. It is much
like a flowchart, but we spe-
cifically refer to each condi-
tion as a “state” or address
subsection in the PROM. It
is an excellent diagram to
show what happens when an
invalid code is received.

State 0 (SO) is the reset
state. The only way to ad-
vance to state 1 (51) is to re-
ceive a 2 in the DTMF code.
Once in state 1, you must re-
ceive a DTMF 5 code to ad-
vance to state 2, etc. Notice
what happens if you are in
state 1 and something other
than DTMF 5 is received:
You resort back to state 0.
By studying this diagram,
you will see that the only
code sequence that will al-
low you to advance to state
4 will be 2-5-8-0.

State 4 is the address
range, $40-4F (a $ ahead of a
number means it is in hexa-
decimal). Bit 7 is used as an
output, hence the speaker is
turned on. In fact, it will re-
main on until the 5-6 se-
quence occurs, and will be
unconditionally off after the
5-6-6 sequence and the
state diagram shows a return
to state 0. The PROM pro-
gram is shown in the PROM
program listing. To change
to some other sequence you
need only change the pro-
gram.

The listing is shown in
hexadecimal. The PROM
was programmed using an
assembler on the Apple Il
computer. With only 128 ad-
dresses needed, it could be
done manually. The com-
puter is handy, as it makes
the programming very sim-
ple. If you don’t have a
PROM burner in your ham
shack, locate a fellow ham
who is into both ham radio

MANUAL
RESEY

ENABLE DTMF SEQUENCE -
243 OR 2580

DISABLE:
MANUAL RESET OMLY

Fig. 4. Dual-sequence Selcal.

and computers. More than
likely it won't take long to
find someone who can help.
Also try the local computer
club.

The actual hexadecimal
addresses are located on the
left-hand side of the listing.
Notice the state labels, SO,
§$1, S2, etc.,, after the line
numbers. They point to the
beginning of the address
group that represents that
particular state. Since IC Q2
determines the lowest 4 bits
of the effective PROM ad-
dress, each state will have a
total of 16 possible ad-
dresses. One of the data
words in each group of 16
will point to the beginning of
the next state if that partic-
ular effective address is cho-
sen.

For example, assume you
are resting in state 1, and Q2
sends a 0001 to the PROM.
This is the equivalent to a
DTMF 1 from Table 1. The
effective address will now
be $11. This is true because
Q3 must be statically hold-
ing a $01 (to force it to state
1) plus the 0001 code from
Q2. Location $11 produces,
from the listing, a data word
of $00. When the next clock
pulse occurs from pin 15 of
Q2 (which means a valid
DTMF tone is received), a
$00 will be loaded into Q3
and the PROM address

range will return to the state
0 address range.

Now let’s go back again
and assume we are currently
resting in state 1 and this
time a DTMF 5 occurs. This
puts 0101 into the lower 4
bits of the PROM and makes
the effective address $15.
Now, at the time of pin 15
strobe, the data word of $20
will be presented to Q3 and
the machine will go into
state 2. We are hence pro-
gressing down the state dia-
gram in Fig. 3 to solve for the
unique combination of 2-5-
8-0.

You will notice that once
you get to state 4, bit 7 of the
data word will be high. With
bit 7 connected to the base
resistor of the 2N3904, the
relay will be enabled. This
relay controls the speaker.
The relay will remain ena-
bled until the unit is either
manually reset by pressing
push-button S1 or by send-
ing the reset code which will
cause the machine to pro-
gress to S5, S6, and a return
to SO.

A word about state 7 is
needed. You'll notice on the

state diagram that we never
call the state 7—so why was
it coded into the PROM?
The PROM is hard-wired so
that addressing bits 9, 10,
and 11 are held at logic 0.

That restricts the possible
addressing range to the low-
est 128 addresses, which is
$7F in hexadecimal. When
power is applied, we want to
be sure that the machine
comes up in a recoverable
state. S7 is a possible power-
up state since it is in the pos-
sible address range. When in
S7, Q3 will force the PROM
into SO the next time a signal
comes from pin 15 of Q2.
Likewise all other states can
be shown to be recoverable.

Another way would be to
cause a reset to Q3 upon
power-up. This would al-
ways guarantee that state 0
was reached, but without
state 7 there is still the pos-
sibility of a lockup. The best
solution is to use both. |
didn’t incorporate an auto-
power-up reset in the circuit
since it self-recovers if you
have a power failure. The
manual reset push-button,
§1, is used for local reset in
the event the caller did not
send the reset sequence, 5-
6-6.

Notice the jumper at pin
15 of Q3. In this example,
the Q4 address bit 8 is
grounded rather than being
connected to pin 15. This re-
stricts the address range as
mentioned above to 128.
When this jumper is con-
nected to extend the ad-
dressing range to 256, it
represents the latched 8th
bit of the data word. It could
be used for an additional
control circuit. In addition,
the lower 4 bits of the Q4
data word serve no purpose
in this design, but could eas-
ily be used for additional
control circuits. With Q3
being four bits wide, and Q2
supplying four bits, the max-
imum address range is 256.

The PROM has a capacity
of 2048. To extend the useful
range to its maximum capa-
bility, some additional stor-
age registers are needed.
This could be done by add-
ing another 74L5175 or by
feeding some of the data
bits back into the addressing
lines. That is beyond the
scope of this introductory
article.
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0000 00O OO0 10

QO35 00 00 00

OD0D&: OO 00D 102 S0
0O08: OO0 00 QO

OD0OB: 0O 00O 00

QODOE: OO 00 L
QUL0: 00 00 QO

QO1%: OO0 00 20

D016: OO OO0 12 S1
0018: QO OO0 OO0

QOiIB: OO Q0 DO

O01E: 00O 00 135
Q020: OO OO0 00

O0L3: 00 OO0 00

002&6: OO 00 14 S2
0028: 30 00 00

00Z2B: OO0 00 OO0

O02Z2E: OO 00 15
QO3Z0: 00 OO0 00

0033: 00 00 00

00346 00O 0O 16 S3
0038: 00 00 40

O03B: OO0 00 00O

QO3JE: Q0 OO 17
QO4c: 40 40 40

OQD4T: 40 40 50

0044 40 40 18 54
QOd48: 40 40 40

DO4B: 40 40 40

OO4E: 40 40 1%
Q050 40 40 40

D03%: 40 40 40

003&6: &0 40 20 S5
O0S8: 40 40 40

O0SB: 40 40 40

OOSE: 40 40 21
O0&0: 40 40 40

Q0&63: 40 40 {0

OD&E2: OO
QO4&8: 40 40 40
O0O&B: 40 40 40
OD&E: 40 40 23

24 ¥

*THE MITEL

¥/DTMF STATE MACHINE PROM PROGRAM #VZ2.0-N. ROBIN, WA7NBF

PTMF DECODER GIVES OUTPUTS FOR THE
IFOLLOWING SEQUENCE OF DTMF TONES—-
*D,1,.2,3,4,5,6,7,8,9,0,3,%8,A,B,C

FPWHICH REFRESENTS s$0O-$F AS SEQUENTIAL BINARY ADDRESSES

ORG $0000

HEX ©00,00,10,00,00,00,00,00
HEX 00, 00,00,00,00,00,00,00
HEX ©00,00,00,00,00,20,00,00
HEX ©00,00,00,00,00,00,00,00
HEX 00,00, 00,00, 00, 00,00, 00
HEX 30,00, 00,00,00,00,00,00
HEX 00, 00,00, 00,00, 00,00, 00
HEX 00,00, 40,00,00,00,00,00
HEX 40,40,40,40,40,50,40, 40
HEX 40,40,40,40,40,40,40,40
HEX 40,40,40,40,40,40,40,40
HEX 40,40, 40, 40,40, 40, 40, 40
HEX 40,40,40,40,40,40,00,40
HEX 40,40,480,40,40,40, 40,40

P ¥ETATE 87 I8 NOT USED BUT STILL MUST BE INCLUDED FOR
264 *FOWER UF INITIALIZING.

QO70: 00 00 00

QO75: 00 00 00

Q0762 OO0 OO0 27 57
0078: 00 00 00

CO07B: 00 00 OO0

QO7E: OO 00 28

Construction

The crystal shown in the
diagram for Q1 is a standard
low-cost TV sub-carrier type.
The ICs use different sock-
ets;: two with 16 pins, one
with 18 pins, and one with 24
pins for the 2716. All of these
parts should be easy to ob-
tain by mail order or any
store that caters to the com-

puter hobbyist. The silicon
diodes can be any general-

purpose small-signal type,
and the capacitors are not
critical.

The relay was found in my

HEX 00,00,00,00,00,00,00, 00
HEX ©0,00,00, 00,00, 00,00, 00
PROM program listing

junk box, but any type that is
compatible with the power
supply and the driver transis-
tor will work. The actual cir-
cuitry uses only +5 volts.
Since my receiver runs off
+13.5 volts, | chose to power
the unit with a packaged + 5-
volt regulator, the MC7805C.
It costs about $0.95. The lay-
out is noncritical, but some
care should be taken to avoid
static in handling the IC de-

vices. Itis recommended that
a metal box be used for an en-

closure since strong rf fields
in the immediate vicinity can

cause erratic operation. Use
shielded audio input lines,
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and be sure that the power
leads have rf bypassing.

Although this unit uses
only four ICs, Mitel now has
a single-chip DTMF decoder,
the MT8870, which sells for
about $20.00 and could re-
duce the count to three de-
vices. |'ve not experimented
with it. (The West Coast
sales office can be reached
at (408)-249-2111.)

Emergency Calling

An important additional
feature that could be de-
signed into the PROM pro-
gram is a dual-access code.
The first would be your own

private sequence such as 2-
5-8-0, and the second
would be common to all
your members, say 1-2-4-3,
Fig. 4 shows the state dia-
gram of this hypothetical
example. Whenever a se-
quence of 1-2-4-3 is re-
ceived, all members of your
organization would have
their Selcal circuit acti-
vated. Whenever the 2-5-8-
0 is sent, you would be the
only one to have your sys-
tem enabled. This is a pow-
erful way to organize an
emergency services net, for
example. Reset would occur
manually.

Disadvantages

Although the state ma-
chine is very cheap to repro-
duce, it suffers when you
change to a new coding se-
quence since you must burn
a new PROM. | personally
don’t consider this a prob-
lem because | have equip-
ment handy to do the job.
Many people may not. At
first you may think of it as
complicated, but it just
takes getting used to think-
ing in terms of state-machine
implementations instead of
conventional logic. You'll be
happy later because of sim-
pler circuits and greater re-
liability. The state machine
Is more familiar to computer
types rather than old-time rf
guys, but on the other hand,
this may be a good way to
learn.

Operation

A few things have been
noted in the use of the cir-
cuit. First, it’s always a good
idea to start the DTMF se-
quence with some unused
key. In the above example,
this could be “#”. The se-
quence then would be; #-2-
5-8-0. The reason is that
noise may have taken the
state machine to state 1 or 2.
Any non-valid key will drive
the state back to 0. From
that point on, you know the
proper sequence to follow.
This helps ensure that you
start out in a reset state.

The second observation is
that if you have reached
state 4, you cannot get back
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All Day Saturday and Sunday

LICENSE EXAMINATIONS

NEW PRODUCTS AND EXHIBITS
GRAND BANQUET
ALTERNATIVE ACTIVITIES
SPECIAL GROUP MEETINGS

YL FORUM

PERSONAL COMPUTER FORUM
CW PROFICIENCY AWARDS
AMATEUR OF YEAR AWARD
SPECIALACHIEVEMENT AWARDS
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ADMISSION N
S8 in advance, $10 at door.
(Valid for all 3 days)
BANQUET
514 in advance, $16 at door.

FLEA MARKET SPACE
S20 In advance.
(Valid for all 3 days)

Checks for advance registration to
Dayton HAMVENTION
Box 2205, Dayton. OH 45401

Registration processing
starts Jan. 1, 1986.

(Admission tickets must be ordered
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DAYTON

JAMyEiiony

April 25, 26, 27, 1986
Hara Arena and Exhibition Center — Dayton, Ohio

Meet your amateur radio friends from all over the world at the internationally
famous Dayton HAMVENTION.

Seating will be limited for Grand Banquet and Entertainment on Saturday
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January. If not, write Box 44, Dayton, OH 45401.
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ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
Entrance for set-up available starting Wednesday. Special Flea Market telephone
(513) 223-0923.

Bring your family and enjoy a great weekend in Dayton.
Sponsored by the Dayton Amateur Radio Association, Iny
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CMC COMMUNICATIONS, INC.
5479 Jetport Industrial Bivd. - Tampa, FL 33614
Phone: 813-885-3996

from

to state 0 without sending
cancel code 5-6-6 or hitting
the reset push-button. Here
again, use an unused key
first before you send the 5-
6-6, e.g., #-5-6-6. This will
force the machine back to
state 4 before you send the
correct sequence to reset
the circuit.

If vou intend to use this
device through a repeater,
be sure to get permission
from the control operator.
Give him your access code,
out of courtesy. If he’s
aware of the code you're us-
ing he can tell you if you
have selected any sequence
that could cause problems
with the repeater-control
system. This is particularly
true when using a random
reset code. One that | al-
ways try to avoid is the “*”
Many repeaters begin their
autopatch operation with an
asterisk.

I've checked with the FCC
as to the acceptability of us-
ing the described concept
and they see no problem. If

you're considering using the
DTMF tones for controlling
electrical circuits, check
with the amateur rules as to
acceptance.

Another operational ap-
proach seems to be to leave
the squelch open when the
Selcal is enabled so that
when you do hear the re-
ceiver hissing noise, even if
vou were out of the room,
vou know that someone has
tried to call. When you at-
tach the Selcal to your rig,
the local built-in speaker
should automatically be dis-
connected. All rigs |I've seen
work in this fashion so you
shouldn’t have any modifi-
cations to make to your ra-
dio equipment.

There are many variations
to the above circuit. Let your
imagination flow and let me
know all the good ideas that
result. Happy Selcalling!

Reference: Designing Logic
Systems Using State Machines,
Christopher R. Claire, McGraw-
Hill Book Co.

BARKER & WILLIAMSON !

1.8 - 30 MHz. Continuous Coverage Antenna
for Commercial and Amateur Service

Model AC 1.8 - 30

The AC 1.8 - 30 Antenna uses only
80 feet horizontally, and, when
space is limited, can be short-

ened even further with only
slight loss of radiation
efficiency.

U.S. Patent
4,511,898

BALUN
DIRECT COAX FEED

251035
FI. HIGH

e SWR Maximum 2:1, 1.4:1 Average
e Handles 1 KW input ICAS
e Can be installed in approximately
80 feet of space
e Higher power models available
(contact factory)

BALANCING
NETWORK

80 FT

S

149

SHIPPING AND HANDLING
ADD S4.00

BARKER & WILLIAMSON A OUR PRODUCTS MADE IN USA

Quality Communication Products Since 1932

At your Distributors write or call, 10 Canal Street, Bnstol PA 19007

(2415) 788-5581
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. SOLID STATE
ﬂ BUZZER

o Star & SMB-0D6L
RYORE T UTIN LY 6wt
-..'_'IEl TR :‘-.“.
ﬂ | | B S, \‘: L comoatible
I3 e sz bt as $1.00 each
v $5.00 EACH 10 for $8.00

+ 12 Vdc or 24Vdc POWER SUPPLY

AND VIDEO MODULATOR

1 "'E ._ b DELTRON M 0127/15-1.7
¥ FOR T.I. COMPUTER Dual plus and minus 12Vde open
EDGE .l'll - TTAME o By an be used as
CUNNECTDHS E'EJ il - 1.l IH1-1 & f 2 nT dA¥de @ | i, | NELUT ettt
&7 [T g} LLaUMisL! e o oo e o | st gexszion Ve 230
o ‘ Witers, Can De used with video SOurces L QiSe [ 5 i ' s
ALL ARE 1.56° SPACING. e T}  AIBswitch. Channel 3 or 4 selection Switch g':; E:.rﬁra:ﬁméfp Fully rl.|.l.|l_'|!ln.". omputers grade supply
AT T T e —=4' QOperate on 12 vdc. Hook-up diagram included 31 etm 23 dh 1?[J£I.fl|:|rr- AN 2k
l..-.IFH.“:I':J'HHIr.r..'!”l’::n"l'ﬂ_?“_ +1I0.00EACH SPECIAL PRICE .$12.50 each $12.50 each 10 for $110.00
=

22/44 EDGE CONNECTOR

P, 5iylE £2.00 each
10 for §18.00

22/44 EDGE CONNECTOR

solder lug Slyla $2.50 each
28/56 EDGE CONNECTOR
RC. style $2.50 each

il tor $22.00
J6/73 EDGE CONNECTOR

PG style $3.00 each

41/88 EDGE CONMECTOR
PC_slyie 24 .50 each

TRANSISTORS

ZHTOR dilor%1.00
2MHI222A Jior $1.00
PHN22224 4tor $1.00
242504 3 lor51.00
dM2e04 3 for $1.00
INFH0E 3 lor $1.00
M 2855 £1.50
2MI055 £1.00
FMD 10K40 £1.00
TP 1 75¢€
TP 125 TSE

« SPECIAL PRICE-
TRANSISTOR

| =il

100 for $8.00
1000 for $60.00

120 woll
Qrimaries

5.6 volts @0 750 ma :

SPECIALS OF THE
MONTH

ALL Y WATT RESISTORS

104 pecs of

$7.50

ALL %2 WA'I'T RESISTORS
1000 § $9.50

e W L

NE WlTLIE

8'PA. SPEAKER

*SPECIAL PRICE*
DUAL L.E.D. DISPLA"I"E

1 AMP 5D "n'DLT DIGDEE

| Il 4 F

100 for $4.50
1000 for $30.00

D STYLE CONNECTORS
10 for $11.00
mu for $100.00
10 for $12.50
100 for $110.00

SOLDER TAIL I.C.

SOCKETS
10 for $2.50
100 for §22.00
1000 for $200.00

CASSETTE MIKE

g b

e N g ;
.1:_:‘*--.;:{' g s
Cryna FLsEtte mike wi
3.5mm plug and an/aff Switc
$1.50 EACH 10 FOR 513.50

TWIST-LOCK
CONNECTOR

Y

Same as Switcheralt #12CL5M
5 conductor in-line plug and chassis
mount jack. Twist-lock stvie

$2.50/8SEY

C.T.S. Model BB3079 5500 ench
8 ohms cail P hegin B
3 0oz lernte magne CASE OF P s j
Typical response range 8 SPEAKERS =i ,;1._
100 - 10.000 hz $32.00 T W3 tl.;r
Eﬁﬁ; T[:!ll'l:g 1.-15- T:-?EII-H diin =60 righ, 7 segment LE.D. read-
unt il :
malching transformers i"ﬁ: !;HT:MH g4 pin DIP
H YS 1 MAN-B640 orange. ¢ 75¢ each
L-INE CDRD_S EL“' FRD-5148 red, c ¢ rS¢ each
— '_____ﬂ"t:aﬁt—: 10 AMP SOLID STATE DL-52Tmd. Ca 75¢ each
F =
TR T
TWO WIRE s 31:: SPEAKER
R e L I ' £ .
6 18/25PT-1N31 3 1or51.00 F {: = B ohm
S mpecdance
o Tt $9.50 EACH 10 FOR $90.00 s
6 16/25JTround  $1.25 each -/ :3_u
ULTRA-MINIATURE o e
THREE WIRE ~ 5VDCRELAY mounting centers
= 1E :'-5.' 11. ﬂﬂlfh ;ésE::iEE':":':"**'P; Y :"-' !? 5”".:“ 'II:IhI' ii‘ﬂm
= al Fagh ettty E 3
= 8 wt MO iim each 'r_:'l_'l.._ ':___'-[_.:_h‘-'.-l-g_ _'_'—I-r SPHING LEv-EH
B 1643 round 54 00 each b ey TEHM'HALS

COMPUTER
GRADE

CAPACITORS

2.000 mfd. 200 VDC
1% DIA % 5° HIGH
3,600 mid. 40 VDC
13" DIA. x 3% HIGH
6,400 mfd. 60 VDC
1% DIA. x 4% HIGH
9.700 mfd. 50 VDC
1% DIA x 42" HIGH
31,000 mfd. 15 VDC
134" DIA. x 4" HIGH
72,000 mfd. 15 VDC
2°DIA x 4% HIGH

185,000 mid. 6 VDC
2" DIA x 42" HIGH

&

$2.00
$1.00

$2.50
$3.00

$2.50
$3.50
§1.50

Wicwurnts i 14 oon DIF socket
$1.25 each 10 tor $10.00
MINIATURE
6 VDC RELAY
Aromat #RS0-6V e
Super Srmall -,‘:_-’l:
S.PDT relay £ ‘1;’]"
GOid colbalt i
contacts rated
I amp (@ 30 v Highly sensitive,
I TL direct drive possible 120 ohm
eoil
Operate from 4.3 - 6 vde
COIL: 120 ohims £1.50 each
TS, %'lis” 10 for $13.50

13 VDC RELAY

CONTACTS: S PNC .
10 amp (@ 120 vac

Energize coil to

Opin CONtRCT

COIL: 13 vode B50 ablhms

$3.00

6 volts @ 150 ma $1.25
12 v.c.1. @ 200 ma $2.00
18 volis {1 650 ma, £3.50
18 volts iy 1 amp $4.50
24 v.c.l. @ 200 ma $2.50
24 v.c.t. & 300 ma $4.00
2Bvc.t @15 amps £20.00
30 wel & 2 amps $5.00

WALL

TRANSFORMERS

va B

==
\
& ||_" -

-.."‘l =
& VDC & 70 ma - - $2 00
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Roald Steen AJON
6217 Ridge Drive
Woodbury MN 55125

Little or No Resistance

Explore the strange world of superconduction, where current
flows forever and a picosecond is an eternity.

Anew electronic tech-
nology is emerging in

many laboratories around
the world. This new tech-
nology, superconducting
electronics, is as different
from semiconductors as
the now vanishing technol-
ogy of vacuum tubes. Su-
perconducting electronics
is made possible by a num-
ber of unusual conditions
that may occur in electron-
iIc circuits when they are

cooled to extremely low
temperatures.

A number of metals and
alloys lose all resistance to
electric currents at temper-
atures a few degrees above
absolute zero (—273° (C).
In a superconducting cir-
cuit, a current can be main-
tained almost indefinitely
once started. Alternating
currents may still experi-
ence some impedance at

superconducting tempera-

Photos courtesy of IBM
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IBM’s Thomas |J. Watson Research Center in Yorktown
Heights NY. The chip contains 300 Josephson-Junction

logic circuits and their power supplies. The overall power

dissipation of this chip is only a few milliwatts.
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tures, but these imped-
ances are very low com-
pared to those that are
encountered in conven-
tional circuits.

Not only temperature,
but magnetic fields and
current density also deter-
mine a material’s ability to
become superconducting.
As current densities in-
crease, a material becomes
more susceptible to the
squelching of supercon-
ductivity which can be
caused by a magnetic field.
Increasing current densi-
ties and magnetic-field
strength also reduces the
temperature at which a
certain material will be-
come superconducting.

An extremely small par-
ticle may appear to have
passed through a barrier
without punching a hole in
it. This phenomenon is
called tunneling. For the
electron, tunneling is possi-
ble provided that the bar-
rier is less than a few hun-
dred atomic diameters
wide. A thin film of iso-
lating material between
two films of conducting
material is a tunnel junc-
tion. At room tempera-
tures, a tunnel junction

may show a resistance of
several hundred Ohms.

In 1962, an English scien-
tist, Brian Josephson, pre-
dicted the behavior of a
tunnel junction at extreme-
ly low temperatures. He
believed that at supercon-
ducting temperatures, the
tunnel junction itself
would become supercon-
ducting. In this condition,
no resistance or voltage
could be measured across
the junction. Brian Joseph-
son predicted that a small
magnetic field could turn
the superconducting tun-
nel junction back to its
resistive state. He also pre-
dicted that the supercon-
ducting tunnel junction
would return to its resistive
state if the current rose
above a certain value,
which he called the critical
current.

The superconducting
tunnel junction could thus
be switched back and forth
between its supercon-
ducting and resistive states
by controlling the current
through a small loop of
conducting material near
the tunnel junction. This
control current would
cause a magnetic field ex-



ceeding the value which
the superconducting junc-
tion would tolerate when-
ever the junction was to re-
turn to its resistive state.
This new electronic device
was soon observed in the
laboratory and was named
the Josephson Junction,
after its discoverer. In
1973, Brian Josephson, to-
gether with two other pio-
neers in superconducting
electronics, Leo Isaki and
Ivar Giaver, received a Nobel
prize in physics.

The Josephson Junction
has several remarkable
properties which make it
an attractive component in
super-fast computers. A Jo-
sephson Junction can
switch its state faster than
any other electronic com-
ponent. The fastest Joseph-
son Junctions have been
observed to have switching
speeds around 10 picosec-
onds. This corresponds to a
frequency of 100 giga-
hertz.

Very fast computers
must also be very compact
in order to reduce the time
which is required for a sig-
nal to move from one part
of the computer to anoth-
er. Each component in a
super fast computer devel-
ops heat that must be dissi-
pated. There are limita-
tions to the amount of heat
that can be dissipated from
a small space, so a super
fast computer with too
many components In a
small space could literally
melt itself. The power con-
sumption of a Josephson
Junction is only about one
thousandth of that of com-
parable semiconductor de-
vices. The amount of heat
which would have to be
dissipated from a super
fast computer using Jo-
sephson Junctions is, there-
fore, much easier to man-
age than the heat from
a comparable semiconduc-
tor computer. The extreme-
ly low impedance which is
encountered in supercon-
ducting wires and transmis-
sion lines is also making

this technology attractive for
super fast computers.

The Josephson Junction
can be used as a voltage-
controlled oscillator. If a
voltage is established
across a Josephson Junc-
tion, an alternating current
will appear. The frequency
of this alternating current
is voltage dependent. The
maximum frequency of
such oscillators is far into
the microwave region. This
effect will also work in re-
verse. If an alternating cur-
rent is coupled across a
Josephson Junction, a volt-
age will appear that is pro-
portional to the frequency
of the alternating current.
The output of a Josephson-
Junction vco is of very low
amplitude and would need
a great deal ot amplifica-
tion before it could be
used in most analog appli-
cations.

The Josephson Junction
IS more sensitive to mag-
netic fields than any other
device. This led to the first
commercial application of
the technology. Magne-
tometers using these junc-
tions have been on the mar-
ket for several years.

A Josephson Junction is
a latching device. Once it
has changed state, it will
remain in that state until
the current through the
junction is interrupted. But
in contrast to semiconduc-
tors, Josephson Junctions
work equally well with cur-
rents of either polarity. By
using an alternating cur-
rent as power supply, the
latching effect can be can-
celled. Each time the ac
crosses zero, the Joseph-
son Junction returns to its
original state. In a comput-
er circuit using Josephson-
Junction technology, the
alternating current which
supplies the power to the
junctions can also serve as
the clock of the computer.

A new superconducting
electronic device was pre-
sented by its inventor, Dr.
Sadeg M. Faris of IBM, in

L‘-"‘ -lmﬁ “."

Photo B. This Josephson circuit is used in an oscilloscope
system which Is capable of measuring extremely fast sig-
nals. The Josephson Junction i1s the small circle in the

center.

January of 1983. This de-
vice, which is similar to the
transistor in semiconduc-
tor technology, is called a
quiteron. The quiteron
uses two tunnel junctions
and consists of three thin
films of conducting materi-
al which are separated by
two even thinner barriers
of insulating material. A
small change in the current
between two of the con-
ducting films will result in
a large change in the out-
put voltage from the quit-
eron circuit. So far, quiter-
on amplifiers have shown a
power gain of only 10, but
the gain figure is expected
to improve as these circuits
become more refined. The
quiteron is very fast, like
the Josephson Junction,
and is capable of process-
ing signals into the giga-
hertz range. The power dis-
sipation of a quiteron is
very small compared with
semiconductor amplifiers.

Superconducting tech-
nology is found also in cir-
cuits that have to pass very
large currents. The strong-
est man-made magnets use
superconducting coils. Ex-
tremely high current densi-
ties are possible in such
coils {(10® Amperes per
square centimeter). The
strongest superconducting
magnets are capable of
producing magnetic fields
in excess of 8 Teslas,
whereas the strongest con-
ventional electromagnets
are able to deliver only .3
Teslas.

Superconducting mag-
nets are found in most lab-
oratories that are attempt-
ing to develop fusion pow-
er. In order to generate
power by fusing hydrogen
atoms into heavier atoms,
extremely high tempera-
tures have to be attained.
All solid walls would evap-
orate long before such
temperatures could be
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reached. But supercon-
ducting magnets may be
able to generate magnetic
fields that are so strong
that these can act as substi-
tutes for solid walls in fu-
sion-power experiments.

An experimental levi-
tated train system that has
been developed in Japan
uses superconducting mag-
nets to lift the train. The
train is, therefore, suspend-
ed in the air a few inches
above the track. Due to the
absence of mechanical
friction, speeds of 320 mph
have been reached in this
levitated train system.

In the future, supercon-
ducting coils may be used
for storage of electrical en-
ergy. Extremely high cur-
rent densities are possible
in such a storage system,
and this may make it com-
petitive with other power-
storage systems. Once a
current has been started in
a superconducting storage
coil, this can be sustained
with very little loss for sev-
eral days.

Modern electrical gener-
ators can be very efficient;
up to 98 percent of the
mechanical energy may be
converted to electricity.
But even higher efficien-
cies are possible by using
superconducting magnets
in the generators. Such
generators may reach etfi-
ciencies of 995 percent
For large electrical genera-
tors, these savings may
cause superconducting
magnets to be competitive

Photo C. The inventor of the quiteron, Sadeg M. Faris, and
his new electronic device. The quiteron is a superconduct-
ing equivalent to the transistor, but works according to en-

tirely different principles.

with conventional mag-
nets, despite the higher
construction costs. Super-
conducting magnets may
also become cost-effective
in large electrical motors.
The main obstacle to a
wide use of superconduct-
ing circuits is obviously the
need to keep these circuits
cooled to superconducting
temperatures. Most refrig-
eration systems use liquid
helium, which maintains
the superconductors at a

PAC/NET SYSTEM

PACI/NET SYSTEM

System Tested 4.5 x 6" board complete

temperature of 4.2° Kelvin,
the boiling point of helium.
Helium is tairly expensive,
and these refrigeration sys-
tems are not yet very re-
liable.

Many scientists believe
that new superconducting
materials will be devel-
oped which can become
superconducting at higher
temperatures than existing
materials. A major mile-
stone would be reached if
one could discover a mate-

$240.00

FACE

INTRODUCING SACCK

Semi-Automatic CW Contest Keyboard

BEACCH |3 4 POWERFUL apmi-automatic CW hayboand with (18 own INTER-

rial which would turn into a
superconductor at a tem-
perature of 25° Kelvin or
higher. This temperature is
the boiling point of liquid
hydrogen, and hydrogen-
based refrigerators are like-
ly to be much less expen-
sive and more reliable than
those that use helium as a
refrigerant. The highest su-
perconducting tempera-
ture which has yet been
achieved is found in a nio-
bium-germanium alloy.
This alloy becomes super-
conducting at 23° Kelvin.
The Josephson Junction
may be used as a very sen-
sitive detector at micro-
wave frequencies. Cooled
parametric amplifiers have
been used for EME work.
Some years from now, su-
perconducting compo-
nents and refrigerators
may become available
from surplus stores and
other sources. It is then
possible that some new
uses for superconducting
electronics will be found in
amateur-radio stations.
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ASCII—USAJ/AX.25
HDLC CONVERTER

USAJAX 2S5 is the AMRAD approved digital
format STANDARD used on amateur pack-
et radio networks.

PAC/NET board only $80.00
Assembled/Tested. NolICs, 90day warranty

Package of all ICs except 2-2716
EPROMs

- s

$80.00
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with all ICs and programmed EPROMS
personalized for each purchaser. Re-
quires only single 8-10 volt %2 amp power.
1 year guarantee of hardware/soft-
ware/AX.25 standard RS232 serial ASCI|
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment for FSK,
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WANTED:

OLD
THINKER

TOYS.

CW Communications, ComputerLand and
The Computer Museum invite you to send in
your early personal computers, software, and
memorabilia — you could win a free trip to

The Computer Museum in Boston

Your old, dusty “thinker toy” may now be
ready to become a treasured museum piece.
The Computer Museum in downtown Bos-
ton — an international museum dedicated
entirely to computing — is searching for the
very best and most unique relics of the per-
sonal computer revolution.

Computer-

Land, CW
Communica-
tions, and
The Com-
puter Museum
are working to-
gether to bring
these early relics
out of your attic
and into the
collection of
The Computer Museum. The museum is es-
pecially looking for kit machines, proto-
types, programs, output, newsletters and
memorabilia of earﬁ,r computing from
around the world. A selection of the finest
items will be used to create an exhibit on the

The

evolution of personal computers and a cata-
log highlighting the
Museum’s collec-
tions. If your sub-
mission is accepted
for addition to the
Museum collection,
vou will be invited
to the grand open-
ing of the exhibirt
and will receive a
bound edition of
the catalog. If your item is selected as one of
the five best “finds”, you will also receive an
all-expense-paid trip to Boston for the grand
opening party.

So, get up to the atric,
down to the cellar and
into your closets, and
tell us what you find!
Call or write the Muse-
um for an official entry
form, or send a photo
and description of your
items by March 1, 1986
to: The Computer Museum, Personal Com-

puter Competition, 300 Congress St., Muse-
{LJIE'H éﬁ"har . Boston, Massachusetts USA
110,

Computer

Museum
Entries will be judged on significance, rarity, date, completness and condition. Items particularly sought include pre-1980 machines,
early serial numbers (get those number 1's our), machines made for purchase ourtside of North America (even modern machines are
sought in this category); first releases of software such as first releases of operating systems, languages and mass-marketed and original
applications; and pre-1980 photographs, newsletters, manuals and other records. The Computer Museum is a private non-profit
educarional institution. All donations are tax-deductible according to the provisions of the Internal Revenue Service. Thinker Toys is
a registered rrademark of George Murrow & Murrow Designs, Inc.

“When You Buy, Say 73" 73 for Radio Amateurs » January, 1986 39



Jose Vicente PY2AUC
Caixa Postal 764
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Run Silent, Run Beep

Is your FT-227RB scanning? You won't

have to guess with this easy add-on.
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Fig. 1. Schematic.

f you are driving and are
over forty (years old, not
mph), you may have no-
ticed how difficult it is to
read a small digital display

Fig. 2. PC board.
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47K |
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Fig. 3. Component layeut.
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.01 PLATE CAPACITOR CERAMIC

while in motion. In most
cars the dial is not in the
driver’s line of sight, and in
my case, | get tired of ask-
ing my wife if the display is
scanning. It s dangerous
when | am alone and have
to take my eyes from the
road to see the display.
Also, sometimes a short
noise stops the scanning, or
the mike button doesn’t
start as it should.

| know that the talking
dial is coming, but in the
meantime, for safety, | have
equipped my Yaesu 227 RB
with a beeper to assure me
that-it is scanning. This gad-
get will work with most
transceivers. The beeper is
like a birdcall or the sound
of the synchronization oper-
ation on the Collins S-line
(old-timers will recall this).
The cost is around $4.00 for
new parts or much less us-
ing your junk box. Look at
the diagram: It is only a 555
integrated-circuit oscillator
and a 2N2222 transistor in-
verter. | installed my unit in
place of the optional tone
squelch. If you have the
squelch, install the beeper
near the speaker in the bot-
tom part of the transceiver.

In the 227 RB do the fol-
lowing: Open the top cover
by removing the five Phillips
screws. You will note a piece
of gray cardboard fastened
with three screws. Remove
them, lift out the cardboard,
and then raise the edge of
the printed circuit nearest
the dial only enough to



Ground

+ 12V

Front Panel

Fig. 4. Tone-squelch pin locations, seen trom the dial side.

locate the MSM4011 inte-
grated circuit. This IC is the
scanning oscillator; it is in
the center of the board and
has 14 pins. Note that pins 4,
6, and 7 are tied together on
the foil side.

At this point you should
carefully solder a 4-inch
piece of insulated wire if the
beeper is to be located in
place of the tone squelch, or
a longer one to reach the
speaker area if your beeper
will be located there. The
use of a small battery-pow-
ered or insulated iron is rec-
ommended as the IC is a
CMOS.

Install the finished
printed circuit by connect-
ing the two wires (for the
ground and the +12 V) to
the i pins indicated in the
tone-squelch pin diagram
(Fig. 4). The wire from the

Photo A. Circuit installed in the place of the optional
tone squelch on the Yaesu 227 RB.

“When You Buy, Say 73"

beeper that goes to the
speaker is connected at the
accessory jack, pin number
1. This pin is the one with a
blue wire and a small ceram-
ic condenser to the chassis.
The last one is connected
from pin 4, 6, or 7 of the
MSM to R3 of the beeper.
Fasten the circuit to the
transceiver PC board with
two drops of RTV. If you are
locating it near the speaker,
make the same connections
with longer wires, routing
them around any hot transis-
tor. When the work is fin-
ished, connect the antenna
and the 12 volts and try the
scanning button. You should
hear a low-volume beep
when scanning. With the
trimpot, adjust the tone to
your taste. | am sure you will
find this modification very
helpful.

We Give You VHF
Without VHC?

(* - Very High Cost)
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Parts List

Resistors, all 1/8 or 1/4 Watt

1 47k

2 4.7k

1 Trimmer pot. 47k

Capacitors

1 C1—.01 xF miniature ceramic
1 C2—1 uF, 25 volits tantalum
IC/Transistor

1 NE5S55P

1 2N2222

(Jameco prices)
$ < il
22
39

.08
29

39
33

Photo B. Assembled printed circuit board.
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A Better Money-Maker

WAGTTY stiffens up his original power supply to deliver
a solid 13.8 volts at 20 Amps. The cost? Under three bucks!

Kenneth D. Wyatt WAGTTY
Ehrhorn Technical Operations
PO Box 888

Canon City CO 81212

his article describes a
simple method of im-
proving the output regula-
tion of the “Money-Maker
Power Supply” (73, Novem-
ber, 1982).
| have been using the un-
modified supply for the past
four years with good results.
At a full load of 20 Amps,
however, the output voltage
drops by up to one volt. Nu-
merous readers have noted
this anomaly. WA4CNQ wrote
and suggested using a Fair
child 78GU1C voltage regu-
lator instead of the LM317.
Although the 78CU1C is not
as widely available, it does
improve the regulation re-

togT
—

YouT

¥il§ CREGULATED™ )

(UNRESULATEDI

¥
" wap ICHANGES wWITH
Lour !

o
REGULATED vULTAGE
FROM WwHR

Fig. 1. Pass-transistor circuit.
As the output current iIn-
creases (lout) the base-to-
emitter voltage drop will in-
crease (Vbe). This will cause

the output voltage (Vout) to
decrease slightly.

markably. The reason for
this is its fourth “sense”
lead.

The basic problem with
the original power-supply
circuit was the voltage drop
across the base-emitter
junction of the pass transis-
tors (see Fig. 1). When biased
into the active region, there
is normally a base-to-emitter
junction voltage of about
0.7 volts. As the collector
currect increases, this volt-
age differential also in-
creases. For power transis-
tors it can be as much as 1.5
volts or so.

The original circuit ap-
plies a regulated voltage
from the LM317 to the pass-
transistor bases. At low cur-
rent levels, the base-emitter
drop is fairly constant; thus
the output voltage stays
fixed. As the output current
increases, the voltage drop

CORNECT

increases and causes the
output to drop slightly.

The revised voltage-regu-
lator circuit is shown in Fig.
2. The major difference is
the addition of a voltage-
sensing input to the regu-
lator IC. This sense lead is
connected directly to the
positive output terminal of
the supply. As the output
voltage decreases with more
load, the sense lead tells the
regulator IC to boost the
base voltage to the pass
transistors. This feedback
loop cancels out the voltage
drop and the output voltage
will stay nearly constant.

The 78CU1C may be pur-
chased from Circuit Special-
ists, Inc., PO Box 3047, Scotts-
dale AZ 85257. The part
costs $2.10, and $1.25 must
be included for shipping
(1983 catalog). Note that the
part is mislabeled in their

0 PASS

TRANSISTOR BASES

'J'||‘ IF RO ™ Wi

5 |*13-8YDC)
L.
INIOSS 1 ) ?
[ i

CONMECY TD FORITIVE
OUTPUT TEAMINAL

TRANSFORMER L TRGUIC
CIRCILUT)
LA 4]
ol |

ia¥F
Ti.tw
-

24TK
|43
BT ;Eﬁj
LU—‘ “u.‘fﬁ IEI'DHF.F
ADJUST £aV
SaMPLE a1 3R2
1E
FOT
-4 Ca
*T>0.1taF
. HY S0V
10 | uF 11k
50 1§ W

GND >

e

- > GND

Fig. 2. New regulator circuit. The addition of a sample input
on the voltage regulator creates a feedback loop which tends
to keep the output voltage of the supply steady.
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1983 catalog as “78GIC",
The device is housed in a
TO-220 package. The pin
connections are shown in
Fig. 3. The 7BCKC may be
used as an alternate part
(TO-3 case). The price
s $2.75.

Circuit Description
| used a 78GU1C as the

voltage regulator. A 2N3055
was used to boost the drive

I GROLUND
2. INBUT

3 UTPUT

1 4. SaMoLE

T8eUic
iTor Vitwi

LiMPUT
2 DUTPUT
i SAMPLE

4 GROUND

I BASE
Z EMITTER

A COLLETCTOR
IEASE]

IO

IBOTTDM Vi W)

Fig. 3. Base diagrams. Note
that the pin connections for
the two voltage regulators
are different.



current to the pass-transistor
bases. Two bypass capaci
tors (C1 and C2) are mounted
as close as possible to VR1.
They prevent rf from upset-
ting the regulator and also
act to prevent the regulator
from oscillating. Resistors
R1, R2, and R3 form a volt-
age divider for the sample
input to the regulator. For
the values shown, the out-
put voltage is adjustable
from 10.8 to 14.0 volts dc.
Capacitors C3 and C4 filter
out any noise or rf from the
sample input

Once all the new compo-
nents are collected, it is time
for surgery. Remove the orig-
inal voltage-regulator circuit
from the power supply. This
will consist of VR1, R1, R3,
C3, and C4. Refer to Fig. 3 in
the original article. R2, C3,
and C4 may be reused in the
new circuit.

Next, install the new VR1
and Q1 to the chassis. Iso-
late Q1 from the chassis
using mica or plastic insu-

lators. Don’t forget to use a
little silicone grease in the
junction area. Finally, wire
the remaining components
in a point-to-point fashion
using a terminal strip if re-
quired. Make sure that all
four capacitors are mounted
close to VR1.

Double-check all added
wiring and remove any load
from the supply. Adjust R2
for 13.8 V dc at the output
terminals. Now reconnect
yvour radio and you should
be in business.

Conclusion

My supply stays in regula-
tion out to 18 Amps. After
that point it starts dropping
down slightly. Your supply
may differ a little due to
transformer type or construc-
tion technique.

| guess the moral of the
story is that it's OK to use
LM317s for low-current ap-
plications, but use feedback
techniques (78GU1C) for high-
current applications. Il

" Next to your receiver,
Monitoring Times is your most valuable tool for
communications monitoring. This fact-filled
monthly tabloid (hardware not included!) is
written just for you, the listener, bringing you 36
pages of concise information on how to improve |
your listening post, where to look for those 1
elusive signals, exciting home-brew projects—

‘l and more!

year for air mail

Subscribe Today!
$12-1 year @ 322-2 yis. @ 33]-3 yrs
Canadians please add %2 per year
|| Foreign subscribers please add #11
per year for surface mail, or ¥27 per

Free Sample Available
Upon Request

Your Second Best Piece
Of Monitoring Gear

Call Now Toli-Free!

Dual 1-BO0-438-8155 [cont. LS ex
cept NC) to place your subscnption
for 2 or 3 years on Mastercard or
Visa. Or for 1-year subscription, mail
your check to Grove, Dept, K, 140
Dog Branch Road, Brasstown, N.C
28902 Office ph. 704-837-3200

L —

a subscription to
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Michael S. Dooley KE4PC
1953 Carriage Way
Lawrenceville CA 30245

The Commodore Cable Caper

Need a printer cable? Strapped for cash?
Don't just sit there— build the durn thing!

Sn you need a printer in-
terface for your Commo-
dore 64. Have you seen what

they’re asking for one? Well,
between my junk box and

the local parts house, | built
one for a whole lot less than

the $60.00 asking price on
the one | saw,

The Commodore 64 al-
ready has an RS-232C inter-
face built in. It's part of the
user port. The only problem
is that the voltage levels at
the user port are TTL, and
we need RS-232C levels.

Now hold on a minute.
Just what are these levels |
keep rambling about? And
what is this RS-232C? First,
the TTL levels are the volt-
age levels the computer
talks to itself with. They are
usually a +5 volts dc for a

USER PORT
PIN
i+3VDCl 2

[RD} BaC

mark, or logic one, and 0
volts dc for a space, or logic
zero. RS-232C is a little more
complicated. Rather than
discuss everything about RS-
232C, let’s just look at the
basics.

RS-232C is a standard. It
was set up by the Electron-
ics Industries Association
(EIA) to provide a standard
interface for computer and
peripheral manufacturers.
The standard interface al-
lows one manufacturer’s
computer to be used with
another’s printer or another’s
modem, etc. The standard,
however, is not required.
Some manufacturers don't
use it. Those manufacturers
that do, generally use a
DB25 connector. As can be
seen in Table 1, each pin has
a designated name and

D82S

«2vDC -2VODC

(NG N -j,

ITh W

o Jowvac
nsvac
—

NOTE
ALL CAPACITORS IDaF ASY
ELECTROLYTIC
ALL THODES INADDZ

F I

Fig. 1. Schematic.
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function. Rather than dis-
cuss all of the pins, let's
look at the three pins we’ll
be using for our printer in-
terface.

The three pins we’ll be us-
ing are pin 2, pin 3, and pin 7.
Pin 2 is Transmitted Data
(TD), which carries the data
transmitted from the com-
puter to the outside world.
Pin 3 is Received Data (RD),
which carries the data re-
ceived by our computer
from the outside world. Pin
7 is Signal Ground, which
provides a ground return
path for TD and RD.

The voltage levels used
on the Transmitted-Data
and Received-Data pins are

also defined by the RS-232C
standard. A mark, or logic
one, will be a voltage level
between —3 and —25 volts.
A space, or logic zero, will
be a voltage level between
+3 and +25 volts. Since
the RS-232C and TTL volt-
age levels are different, we
need something to convert
the levels from one to the
other.

Several manufacturers
build integrated circuits to
do this conversion. The ones
we'll be using are manu-
factured by Motorola. They
are the MC1488 and the
MC1489. The MC1489 is a
quad line receiver. It is used
to convert the received data

Pin Name Function

1 FG Frame ground

2 TD Transmitted data

3 RD Received data

4 RTS Request to send

5 TS Clear to send

6 DSR Data set ready

7 SG Signal ground

8 DCD Data carrier detect

9 Reserved
10 Reserved
11 Unassigned
12 (S)DCD Secondary data carrier detect
13  (S)CTS Secondary clear to send
14 (S)TD Secondary transmitted data
15 10 Transmitter clock
16 (S)RD Secondary received data
17 RC Receiver clock
18 Unassigned
19 (S)RTS Secondary request to send
20 DTR Data terminal ready
21 SQ Signal guality detect
22 RI Ring indicator
23 Data rate select
24 (TC) External transmitter clock
25 Unassigned

Table 1. RS-232C pin designations.
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Table 2. Data rate conversion.

from RS-232C levels to TTL
levels. The MC1488 is a
quad MDTL line driver. It is
used to convert the trans-
mitted data from TTL levels
to RS-232C levels.

That's enough theory for
now; let's look at the sche-
matic (Fig. 1). As you can see,
the circuit is fairly simple.
All that's needed is a plus
and minus 12-volt-dc power
supply, one resistor, the two
chips, and a couple of con-
nectors. Since the circuit is
so simple, go ahead and
build the durn thing. When
you're finished, come back
here and finish reading. We
still need to discuss some
software.

Well, now that you've fin-
ished building the printer in-
terface, you're going to
need some software to
make it work. There’s a pret-
ty good program on page
357 of the Commodore 64
Programmers Reference Man-
ual. If typed in exactly as
shown, it will transmit and
receive ASCIl data at 300
bits per second. If 300 is too
slow or too fast for what you
want to do, it's real easy to
change. Line 100 reads like
this: 100 OPEN 5,2,3,CHR$(6)

The number 6 in paren-
theses is what sets the com-
puter to 300 bits per second.
By changing this number to
one of the numbers shown
in Table 2, you can operate
your computer from 50 to
1800 bits per second.

Other programs should
work equally well. You'll
probably find one that
works better. Anyway, this
one will get you started.
Hope you enjoy building
and using your printer inter-
face as much as | did.

PACKET RADIO GOES PORTABLE

GLB ELECTRONICS

presanits
e

GLB MODEL TNC-2A KIT

Jus! when you thought TAPR TNC-2 Kits

Model PK1-L ware a thing of the past, GLB — the firs
commercial producer of Packetl Con
® LOW 25 mA Current drain trollers — Joins the " TAPH Rowolution
Designed for portable oOf Solar al lags! |
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® sinialure sure— Lightuwaaght
® RAugged sll metal, ahisided encio
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nected” Status Documentation

® Does not require squelahed audio
® Comes with 8K ol AAM
® Ramote Command Mode lor Unat-
landed operation.
Hardware command lockoul for
saCurily.

GLB Model TNC-2A Kit

Lommands compatibie wilh Gur
- Model PK1
Hetamns all other fealures of the
o Model PK1 COMPLETE KIT ONLY
Extra 1D lines for ahacia) applics
$169.95
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Power reguaremant
B o 15 Volis DC
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Bulialo, NY 14224
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GLB ELECTRONICS, INC.

( Copy Worldwide Short-wave Radio
Signals on Your Computer

The “SWL" contains the program in ROM
as well as radio interface circuit to copy

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

Remember the fun of tuning in all those foreign broad-
cast stations on the short-wave radio? Remember those
mysterious sounding coded tone signals that baffled
vou? Well, most of those beeps & squeals are really
digital data transmissions using radioteletype or Morse
code. The signals are coming in from weather stations,
news services, ships & ham radio operators all over the
world, Our short-wave listener cartridge, the “SWL",
will bring that data from your radio right to the video
screen. You'll see the actual text as it's being
sent from those far away transmitters.

Morse code and all speeds/shifts of radioteletype. It
comes with a cable to connect to your radio’s speaker/
earphone jack, demo cassette, and an excellent manual
that contains a wealth of information on how to get the
most out of short-wave digital DXing, even if vou're
brand new at it.

For about the price of another “Pac-Zapper™ game, you
can tie yvour Commodore 64, 128 or VIC-20 into the
exciting world of digital communications
with the Microlog SWL. $64. Postpaid, U.S,
MICROLOG CORPORATION,
18713 Mooney Drive,

Gaithersburg, Maryland 20879.
Telephone: 301 258-8400.
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Dallas Williams WAQOMRG
PO Box 1
Sedgwick CO 80749

The Perfect RTTY Filter

Its tunable shift covers 80 to 1160 Hz with a flat gain
and Q. And you can build it for less than ten dollars!

H ave you ever noticed
just how un-standard

the so-called standard RTTY
shifts are in practice? 170-Hz
shift seems to mean any-
thing less than 400 Hz. In the
past, every time | tuned in
a nonstandard-shift RTTY
signal, be it commercial or
amateur, my longing for tun-
able filters only increased.
My quest for tunable
RTTY filters has ranged from
switched-capacitance ac-
tive types (they never
worked right) to an audio
heterodyne system that was

too complex to be worth the
effort.

When | saw WI90ODK's
“Shoestring RTTY” TU using
state-variable filters (73, |an-
uary, 1985), the thought
came to mind that such fil-
ters might be made tunable.
The question was: Could the
SVF maintain both Q and
gain over the range needed
to tune RTTY shifts of about
50 to 1200 Hz? A check of
the filter design equations
confirmed that such a filter
should be possible, so two
were built and tested. After

a few kinks were worked
out, a final unit was fabri-
cated and installed in my de-
modulator.

The result was a continu-
ously tunable filter allowing
coverage of shifts from 80 to
1160 Hz. Tests showed both
gain and Q to be nearly flat
across the entire range.

The Circuit

Since many modern re-
ceivers have fixed bfo off-
sets and cannot pass the
higher frequencies atten-
dant to wider shifts, the final
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design was adjusted for so-
called “low tones” (mark =
1275 Hz.)

The circuit (see Fig. 1) con-
sists of two complete filters,
each using a TLO84 BiFET
quad op amp. The mark fil-
ter is fix-tuned at 1275 Hz
while the space unit is tun-
able from 1355 to 2415 Hz.
The pot used to tune the
variable filter is a 100k dual-
ganged, 41-step Radio Shack
model (217-1732). The pot is
billed as a "Stereo Control”
and each section has a 40-
percent-loudness tap which
is unused.

R5 and R6 could be elimi-
nated if a suitable 50k pot is
available. Several junk-box
pots were tried but pro-
duced poor results because
the gangs were not evenly
matched.

R3 and R4 should be
closely matched as should

Filter Center
Frequency (Hz) Shift (Hz)
1355 80
1445 170
1600 325
1700 425
1825 550
1975 700
2125 850
2275 1000
2375 1100

Table 1. Common shifts and
their corresponding space-
filter center frequencies.

A Voo
Faa

Fig. 1. Tunable RTTY filter.
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R5 and R6. These resistors
will determine the high and
low end of the filter tuning
range.

Construction

Just about any circuit-fab-
rication method can be
used. | built mine on a PC
card as a direct plug-in re-
placement for an existing fil-
ter card. The tuning pots
replaced the filter switch on
the front panel. Whatever
the method of construction,
keep in mind that some lay-
outs may require the taming
effects of ferrite beads on
some or all of the inputs,
outputs, bias lines, and the
power-supply lead.

Also, do not lace or bun-
dle the tuning control leads.
The stray capacitance may
cause problems, especially
if the leads have to be more
than a few inches long. Use
polystyrene or mylar™ ca-
pacitors for C1 through C4. |
used 15-turn PC trimpots for
R16 and R18, but that is not
really necessary.

15 Pin Header & Mating Socket,
vIrHlT!Fl.". »

Cent
Crystal Clnn:k Oscillator .
3, 300uF 35V Axial-1V: "7/B” Nich .

Coils For Radio Elec's FIJ.'L H
Project, Toko #'S T-1, T-2. L-1 {12uH
:::I&iz {.07T1uH) Compilete
m;m:au-an:umm

BFO-85 Transistor

Desc Caps 001wl

Idl?ﬂvhmm:ﬂ;

470uf 35V (Rao:

470uf 16V (Axan

1NS2318 (5 1V Zener Diode)

Voltage RegulatorsiPnme TO-220) . 7805

TB12. 7824, 7905 7812-Mx or Malch-3/1 00

Mica Insulators meﬁzmg& 5 201100
(|

Voltage Heg's (Unmarked, m) M
Incl P:lﬂ‘lwﬂfﬂ & Adjust ._14'1.05

7HL08 Vollage Reg MIDE,TD-QEj 20¢1.00
PN2222A = 20/1.00
2N3055 . ;s 150
2N5308 200100
15SCant (.15) Per IC TTL

7442 74128

T450 74151
7410 TATA T4163
TA3T 7476 74365
T-laﬂ 7495 74393

5 5) 74107

15 Cent (.15) Per IC TALSXX
T4LS02 741532 T4LS158
T4LS08 TALST4 TALS257
T4LS10 741588 TALS25T
T41LS20 TALS153 T4LS273
20 Cent (. Per IC CMOS
40018. 4011840508
MCa38 [H-'t. 10/1 00
Optol InuH'I 1G2- EPlﬂDiHSpecs- 40
2716 Eprom 145
2732 Eprom Tl 195
2764 Epram 245
OTI2B EPRDM ..o e i fapains o asals 4.95
256K Dram 150ns Pnme Hitachi (Ideal For
Mac Upgrades & Expansion Projacls). -lag
B243 Expander IC) W/Specs. ... . 2.
UDN 6118 |Lusplay Dniver IC-Specs)
UDN G128 Y
UCN 41 168-0Osc/Frg Dw Clock G- Specs5/1
UCH 4801 (8 Chan B Mos LatchvDroveny-1 00
LM33S 45
LH.."-EIﬂ (ULMN22BDY. . . . : 45
555 Timers (TN A 41 .00
NESSE (Dual Tunur-llmui S0
7411 Op Amg Marui Dep Hi Reld P 4100
LM 310 iUnmarked. Tested Prome) 50
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Parts List

Ci1-C4 001 mylar or polystyrene $ 48
C5, C6 01 disc ceramic 16
C7 10-uF, 16-V electrolytic .18
R1, R2 Dual-gang 100k pot (RS 271-1732) 1.79
R3-R15 %-Watt resistors 78
R16, R18 PC-mount, 20k trimpots 50
R17, R19-R23 -Watt resistors .36
U1, U2 TLO84 BIiFET quad op amp 3.90
Misc. 2 14-pin DIP sockets, hookup wire,

PC board, etc. _1.00

Parts available from Radio Shack,

$9.15
and Jameco Electronics, 1355

Shoreway Rd., Belmont CA 94002.

align the fixed filter,
feed in a 1275-Hz signal and
adjust R7 and R8 for maxi-
mum output.

The variable filter should
not need any alignment. To
check it, however, feed i
different tones and adjust
the tuning control for maxi-
mum output. In each case,
the output voltage should
not change with frequency.
Also, the output voltage
should equal that obtained
from the fixed filter, al-
though a slight falloff may
be noted at the extreme end
of pot rotation. If the read-
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AM!FH Radio |C (#2204 wrspam-Hnngg

14 PIN/ .13
20 PIN/ 19
28 PIN/ 24

ment Display( 6 Common Ann
Tn Slate LED's
Jumbo Red LED's-Diftused Lens, Prnime (Th.
All 100% Prime-15/%1, 100/86, 1 000/$57 S0
LED Mount) £
[ ] [

Mini Lubricator (& Luhm:.ann >

Molex Pins (7 PavStrigl 100/$2.500/84.1 K/S6
Clock Module-Crystal Controlled, Green
Display/ 1 2VDE/ Time Set Switches/Data-4 85
Rotary Switch (5 Position, 5A 125W-3/1.00
Giant Alpha Numaric Display 1-1/2" = 2
?'1{5 35 ullll Flm:i LED Matri/ Specs-4 95

2-3/4". Rect
LEB‘&:SME% thllgmm 269
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Zener Diodes-20V 1W .
Zener Dodes- 13V 1W Gilass
2560 0KC Crystal
3579545 Color Burst Crystal{HC-18)
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60 Mhz Crystal

TO-5 Heal Sinks | Bernj

TO-18 Heat Sinks (Barn)

Super Sub-Mini Ceramic Capa IAI
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0022uf 100V (182
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DG33ul 100V (332)
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ings vary by more than a few
tenths of a volt, check to see
that both gangs of the tuning
pot track together.

Results

While the gain and Q of
the space filter are nearly
flat across the entire tuning
range, some interaction and
phase shifting will be noted
on shifts less than 125 Hz.
This is easily overcome with
a slight retuning of the re-
ceiver,

The filter is easiest to use
when coupled with an oscil-
loscope. Tune the receiver

o Of & ze:-m.euasnnm
:3.‘.!u1|i 1W'I-'Dlpuylr a/1.00
1,000 PC Resssior 455130 Values) uzw-s.a
Fulrt Linear Taper 5/1.00
ﬂﬂl:err.h'. inc IC-82) 000

Frnum:i ﬂﬂ For Detect MEEWH;.'I %
e
Minialure Speaker For Dmunch ol &5

Extenswva Construction Anu:in For Det $1
TV Knobs. . 1511 00

Ammeter (0-15 AC. Am 4.95
VﬂUDHJ ‘ﬁlﬂ;ﬁ (1K OHM,

: 295
E'lu" Mimatum GearMotor.........., 50
RAF Chokes-1 Buh, 8 2uh, 12uh. 22uh-10/1.00
22/44 Pin E ard Conneclor 50
Sid. Cont.—50, 100K; 1.2, 2.5M ... ... .51.00
BNC *T" Connector (UG-2T4) as
Mized Conneclor Ass') 10/1.00
1 SAMP 50V Brdge (G, TC-5 Phyg)
Z5AMP 200V Bndge | Lug Tnm}
Zenith TV Replacement IC 1 Each
221-42, 22143, 221-45, 221-48, 221-69,
221-79.221-87. 221-96_221-104_221-105.
221-106, 221-140
250900 | Hore Output W/ Dampes Dhodet 2 95
2S5C 11728 (Teshsb-Horz Outpul Transs-1 95
'Mr-qlﬂ:l BmthHFAntrnu-tgm

€ Saoe (8o Sor vt i Pota (Copan,
%3?:.‘75*.-5" 200K, SO0K, 1M 85 Each 3,59
PT {0 Fior i (Sngle Yurm) Trimmers

lnﬂ E]HH 1K, 10K, 25K, K. .. 4/%1
Hea!l Sensitive Switch/150' C. ... 10/1.00
Mixed Coil Ass' P . 2 101,00
Burzrers . .. 301,00
Chip Resistor iﬂ B ... 20/1.00
Chip Resislor 4TDI¢] / 20/1.00

Emp Ew&pg 20/1.00
W/BuIll In Resistor 3n/$1
MFIF 901 (Hobby Grade-60% Good .~ 10/1 .00

IC Ass't (Hobby Grade. Some Markad)-30/5 1

20 Cent(.20) 74SCXX
Series Special

Shornt

Improved Margina
. Curmrent, Sink/Source Capability
7 137-1 Of B Inverted Decoder, Latched
745C138-1 O 8 Inverted Decoder
745C139-1 Of 4 Inverted Decoder
745C237-1 O 8 Non-inverned. Lalched
T4SC238-1 Of B Non-Inverted
7A4SC239-1 Of 4 Nan-Inverted

74S5C240-0Octal Buffer/Line Driveriny
74SC241-0Octal Bulter/Line Driver-N/|
745C244 Octal Bulfer/Line Dnivar-N/|
745C245-Octal Bus Transcaiwver Non |
745C373 Transoarent Lalch-Non/iny

appicable NJ resdents add 8% sales tax

T4SC3T4-D Type Flp-Flop Non/inw
7450533 Transparent Latch inverted
7450534 D Type Fup Flog inverted

T4SC540-Octal Butfer/Line Driver-inv
T4SC54 1 -Octal Buffer/Ling Dnver-M/|
T4SCS563 Transparen! Latch Inverted
TASCS564-D Type Fip-Flop. inverted

T4SCS7 3-Transparent Lalch, Non/inv
7T45C574-D Type Fhip-Flop, Nonyiny

Dala Book For All Above # 5

Torme: MICRO-MART accepts Visa MC and telephone COD's Mewmum order $10.00 Sheppng—
US orders. $200 Canada and other countres $3 50 inciudes s ) Shipping rate adusied where

MICRO-MART o 508 CENTRAL AVE., WESTFIELD, BJ 07090 = (201) 8548008

until the mark signal yields
maximum scope deflection,
then rotate the filter-tuning
control until the correct pat-
tern or maximum space de-
flection is obtained. After
yvears of switching filters, it
takes a little getting used to.

Of course, if these filters
are used with an AFSK gen-
erator for transmitting,
make sure the tones trans-
mitted are the same as those
received. Otherwise, you
will not be transmitting and
receiving on the same fre-
quency.

If the filter control is cali-
brated, then you can tell if
that signal is 800- or 875-Hz
shift. See Table 1 for a list of
space-filter center frequen-
cies and the corresponding
shifts. The list can be used as
a calibration guide.

With these filters, strad-
dle tuning is no longer nec-
essary. No matter what the
shift, the maximum signal is
being delivered to the detec-
tors.

< 30

her IV Micro-Controller Kil- $129.50
« 4 MHz B-Bil Microprocessor
INAT 1NS8073)
= Control Basic Interpretar On-Chip

= Aulo-Start Operation Al Powér-On

» Fast 16-Bil Multiply And Divide
 RS-232 Supporis CRT & Sanal Link
s 24 Bi-Dwectional /O Lines (B255A)

* HAM Memory-2K Expandable To 16K
= Eprom Memory Expandable To 16K
= Byt In Eprom Pm-g.mm*r

= Parr | Centronu) Printer Interface

= Dpbonal Real-Time Clock W/ Backup

P.L:lu AsS2 95 H 50 wwm
All Kits Contain 5 F Conneclors o 75
OHM Balun 300 OHM Termnal Block 2 F1

75 0OHM Patch Cord 2 Ft 300 OHM Twn Lead
Nylon Cabie Ties. And UHF Anténna

Modal #4124-%2 95 Includes All O

The Above Plus 25 Feet Coanal Cable &ng
Mounting Hardware For Indoor Wall/Ceiling
Installation

Modal #4B80-52.95 Includes All O

The Above Plus 25 Feet Coaxial Cable And
Altractive Expandable Pole/U-Boll For

Easy Indoor Installation

am{ﬂ #4B45-$3.95 Includes All O

The Above Plus 65 Feet Coanal Cable Ang
All Necessary U-Boh Hardware

wmopeL 705 Digital Multimeter
e e = = — ]

DL Vollisgs Wﬂulﬂvm’

AL Woitmp HWOEY o

DL Canrraest m.:num ‘5195
AL T Qr1eA e oA

HLe Pl gt aasm o e 00

[ ] 1gF o XeF

UHF-TV PREAMP

featured n Radio Electromics March/

y anicles, 1982)
This inexpensive antenna mounfed pre
amp can add more than 25 dB of gain to
your sysfem. Lots of salislied cusfomers
and repeat orders for this -".'Iﬂ'l"l quality kit
which includes all componen! parts, PC
BD, Case Power Supply and Balun 334 50
Assembled Version 35750
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1986
CALLBOOKS

The "Flying Horse"
has a great new look!

Iit"s the biggest change in Callbook history!
Now there are 3 new Callbooks for 1986.

The North American Callbook lists the
amateurs Iin all countries in North America
plus those in Hawaii and the U.S5. possessions.

The International Callbook lists the calls,
names, and address information for licensed
amateurs in all countries outside MNorth
America. Coverage includes Europe, Asia,
Africa, South America, and the Pacific area
{exclusive of Hawail and the U.S. posses-
sions).

The Callbook Supplement is a whole new
idea in Callbook updates. Published June 1,
1986, this Supplement will include all the
activity for both the MNorth American and
International Callbooks for the preceding
6 months,

Publication date for the 1986 Callbooks is
December 1, 1985. See your dealer or order
now directly from the publisher.

o MNorth American Callbook
incl, shipping within USA $25.00
incl, shipping to foreign countries 27 .60

O International Calibook
incl. shipping within USA $24.00
incl, shipping to foreign countries 26.60

O Callbook Supplement, published June 1st
incl. shipping within USA £13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER

0 Both N.A. & International Callbooks
incl, shipping within USA $45.00
incl. shipping to foreign countries 53.50

i B e i B B B AL SR G S

Illinols residents please add 6V4% sales tax.,
All payments must be in U.S. funds.

RADIO AMATEuH I I I: I(
o0

Dept
925 Sherwnnd Dr., Box 247
Lake Bluff, IL 60044, USA
—t
Tel: (312) 234-6600 mummn t ' x"i
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reat yourse totheD-lM er Eagle.

The world renowned D-104 Asa multof Astatfc -
stands alone as the performance  of technology, this mlcmphnne is
leader in base station also extremely versatile.
amateur microphones. The Factory wired, it can be
T-UP9-D104 Silver Eagle is easily converted to elec-
also recognized for its out- tronic or relay operation.
standing beauty, Adjustable gain provides

A bright, vibrant optimum modulation.
appearance reflects ele- The D-104 Silver Eagle
gance and style. All exteri- will make any rig look as
or parts plus the base and good as it sounds. For
handle are chrome plated to a _]EWE]- more information, see your Astatic
like finish. dealer or write. 3

A

Astatic ngomtiun
TATIC P O. Box 120 « Conneaut, OH 44030-0210 « (216) 593-1111

In Canada: Canadian Astatic, LTD.
1220 Ellesmere Rd.. Unit 2 4
Scarborough, Ontario MIP 2X5 » (416) 293-2222

. ...atlast. ..
1838 vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$184.50 S-F RADIO DESK

Deluxe - Ready to Assemble
Designed with angled rear shelf for your
viewing comliort and ease of operation.
FINISHES: Walnut or Teak Stain,
Floor Space: 39" Wide by 30" Deep m
not included Chacks, Money Orders, BankAmericard
and Master Charge Accepted
Also Avallabie F.0.B. Culver City. (In Calit. Add 6% Sales Tax.)

Additional Information on Request
Floar Space: 51" Wide by 30" Deep — DEALER INQUIRIES INVITED

$199.50 $-f Amateur Radio fervicers
4384 KEYSTONE AVENUE = CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870

Radio equipment




Order Toll Free

IC OM Use your Credit Card!
o lifsar A lifer Regular SALE o et SALE
1C-2KL 160-15m solid state amp w/ps 179500 1299 IC-02AT for 2m 34g9 00 289

IC-04AT for 440 MHz 379.00 319*
Standard models Regular SALE

L | 6-meter VHF Portable Regular SALE
HF Eguipment Regular SALE BP-10 Internal Micad battery pack 7350

IC-735 HF transceiver/SW rcvr/mic  849.00 729% BP-15 AC Charger....ovevmivnsnsns 12.50 1G-2A [nr?m """"" 23890 189 -
PS-55 External power supply....... 160.00 144% | EX-248 FM unit........... Yrahs 49,50 AT, IR ccices 2000 2o
AT-150 Automatic antenna tuner ... 349.00 314% LC-10 Leather case ...........c.o.. 3495 IC-3AT 220 MHz, TTP 299.95 239%
;i%if?lﬁeﬁi'}?ﬁi ugtlérurrlt """" ggg[[j} VHF/UHF base J"rJL.hrH;—_ri'EltJ-L.Ir{*h Regular SALE IC-4AT 440 MHz, TTP 299.95 239*

16-745 9-band xcur /130 Mz rovr 999,00 7697 | 'CEe 106 T a0 e G e |
PS-35 internal power supply ....... 160.00 1447 ; S A G S b Accessories for Deluxe models Regular

f BC-10A Memory back-up........... 8.50 BP-7 475mah/ ‘ _
ER-e81 Marer WAt o ecrensoninrs 20.00 SM-2 Electret desk microphone ... 3500 8P omah/13.2V Nicad Pak - use BC-35 67 ?EI
EX-242 M .{lJﬂI[ SO e 39{}[:] 1C-271A 25W 2m FM/SSB/CW ... (99 00 5699 E{:-g B0mah/8.4Y NJE&d Pak - lJ':-nLJ BC-35... E?JD
EX-243 EFEL:FGI":'-[; keyer unit ....... 50.00 AG-20 Internal preamplifier® ... 56 95 E!E-E-S Drﬂp. n desk :,har;ger for all bgtter!eg 69.00
FL-45 500 Hz CW f!|TEr 5 | 595'5 IC-271H 100W 2m FM/SSB/CW...... 8449 0 759% E[_']- g E-III}{]&IT-'DH gaﬁgfchdrp:er_ all batts SALE 359.95
FL-34 270 Hz CW filter (st IF) ... 47.50 .« | AG-25 Mast mounted preamplifier™ 8495 e Il U Wall charger for BP7/BPS............. 10.00
FL-52A 500 Hz CW filter (2nd IF) 9650 89" | 1c_a71A 75W430.450 SSB/CW/FMxcvr 799.00 699% lﬂ_ijl E!T_W: Case........... s 17.95
FL-53A .:::EJEF Hz CW filter (2nd IF) 5}5.50 39% AG-1 Mast mounted preamplifier™  89.00 lE-DZAT”w}ta::E far Dix using BP- /8 : 17.95
FL-44A b?_B filter (2nd 1F)...oo.vnss 159.00 144 IC-471H 75W 430.450 SSB/CW/FM 1099.00 969% Uea |_€:‘=i 1er case for DIx models w/BP-7/8 3895
HM-10 Scanning mobile microphone  39.50 AG-35 Mast mounted preamplifier* 8495 Accessories for both models Regular
SM-6 Desk micraphone............. 39.00 o _ BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
nﬁgllg fﬂiat;;;*:;dummmhmm ..... ?ggg FOI' a leI[E’d Ume] Egg AET;;?IFS;HHHZ;TE;[: Tall’f'w Nicad Pak ..., :]ngg
”, o o | [ With the purchase of an IC-271A/H or | | Bp.5 425mah/10.8V Nicad Pak - se BC35 4950
' d5m v IC-471A/H get the matching PREAMP CA-2 Telescoping 2m antenna.................. 10.00
CA-5 5/8-wave telescoping 2m antenna ...... 18.95
for only ® $1.00 Extra. FA-2 Extra 2m flexible antenna................ 10.00
Accessories common to 271A/H and 471A/H CP-1 Cig lighter plug/cord for BP3 or Dlx....  9.50

PS-25 Internal power supply for (A)... 99.00 89°° | DC-1 DC operation pak for standard models 17.50
PS-35 Internal power supply for (H)... 160.00 144%% | LC-2AT Leather case for standard models_.... 34.95

i i R e e A e A e R . S E (LYral a] ' 95 - g -
(E75T Shand xovr/ 130 Mz tcve 739500 toga. | L:18 cHlenal pauer supplyia. e | EABUUABITY RERL VDI alermnt radio bag v v i 30.00
. os | SM-6 Desk microphone .........coo.n. 39.00 HH-88 Handheld shoulder strap................ 14.95
PS-35 Internal power supply ....... 160.00 144 ; e .
FL-32 500 Hz CW filter (1st IF) £0 &0 EX-310 Voice synthesizer ............. 39.92 HM-9 Speaker microphone........oocvvvevennns 34.50
FL-63 250 Hz CW filter (1st IF) ..... 48 50 1S-32 CommSpec encode/decoder.... 39.95 HS10 Boom microphone/headset ... .......... 19 50
R At ! < UT-15 Encoder/decoder interface... 12.50 HS-10SA Vox unit for HS-10 & Deluxe only 19.50

5 ' : 95 Lo |
Eké?,ﬂ SQE Hi E{:ﬁ Hf; Eﬂﬁ :H 2223 Egg UT-155 UT-158 w/TS-32 installed. .. .. 79.95 HS-10SB PTT unit for HS-10................. 19.50
R A D3N | VHE/UHF mobile multi-modes Regular SALE | ML-1 2m 23w in/10w out amplifier ..... SALE 79.95

F{gg gpg L:ﬁ?mde SSB filter ... iégg 1C-290H 25W 2m SSB/FM. TTP mic... 549.00479% | SS-32M Commspec 32-tone encoder .......... 2995
HM-12 Extra hand microphone. ... 39 50 IC-490A 10W 430-440 SSB/FM/CW  649.00 579% | Receivers Regular SALE
SM-6 Desk microphone............. 3900 VHF/UHF/1.2 GHz FM Regular SALE | R-7000 25-2000 MHz, 117V AC....... 899.00 7897
RC-10 External frequency controller  35.00 IC-27A Compact 25W 2m FMw/TTPmic 369.00 299% |  RC-12 Infrared remote controller... — TBA
MB-18 Mobile mount........ooenonn 19.50 :E—E}'H Compact 45W 2m FM w/TTP mic 409.00 359% E-}I;‘l{JAIiDP FHE-?jU MHz, 117V AC..... ﬁgg gg 54335
- -37A Compact 25W 220 FM, TTP mic 449.00 329 -11 Infrared remote controller... 95 49%
IC-720A 9-band xcvr ® (CLOSEOUT) ® 1349.00 699° || ¢.47A Compact 25W 440 FM, TTP mic 469.00 399% |  FL-32 500 Hz CW filter............. 59,50
PS-15 Z0A EEIEJI'IHEI_| power SIJDDHJ' 149.00 134 PS-45 ':ﬂmﬁﬂ'::f 8 power supply ... 11295 99% FL-63 250 Hz CW filter [15-[ |F] _____ 48.50
FL-32 500 Hz CW filter............. SR UT-16/EX-388 Voice synthesizer ... 29.95 FL-44A SSB filter (2nd IF).......... 159.00 14453
FL-34 5.2 kHz AM filter ............ 9.50 SP-10 Slim-line external speaker ...  29.95 3T Ly A R 38.00
BG=10R WeMary DICRUP. . oc-nne- ,8.30 IC-3200A 25W 2m/440 FM w/TTP.... 549.00489% | EX-310 Voice synthesizer........... 39.95
SM-5 8-pin electret desk mic ... 39.00 UT-23 Voice synthesizer............ 2995 CR-64 High stability oscillator xtal  56.00
MB-5 Mobile mount................ 19.50 AH-32 2m/440 Dual Band antenna 3295 SP-3 External speaker.............. 49 5()
Other Accessories: Regular SALE Larsen PO-K Roof mount 20.00 CK-70 (EX-259) 12V DC option..... J.95
PS-15 20A external power supply..... 149.00 134 Larsen PO-TLM Trunk-lip mount  20.18 MB-12 Mobile mount............... 19.50
CF-1 Cooling fan for PS:15 ... .uon. 4500 Larsen PO-MM Magnetic mount 1963 —
EX-144 Adaptor | or CF-1/PS-15 ... 650 IC-1271A 10W 1.2 GHz SSB/CW Base 999.00 889% (_\ i 2 ts
PS-30 Systems p/s w/cord, 6-pi ﬂ E|U%n 725G 05 234% ATV-1200 ATV interface unit ....... TBA Hasfercurd | VISA.
OPC Opt cord, wu{rw 2 405 6pin 550 PS-25 Internal power supply ....... 399.00 89%* WAL e 22
SP-3 External base station speaker.... 49.5( EX-310 Voice BYNtnesizer......cue .y 39.95 L .H“--,____-r'}(\»___a-"j ) TSR e
SP-5 Remote speaker for mobites ... 25.00 IE LiTEI[]]EIS'u EIT%SSI;J”FEH&E”'GEEGUEF ?3-95
CR-64 High stab. ref. xtal {745/751) 56.00 - V1.2 GHz FM Mabile........ 439.00 443" 1 | uaRS @ Mon. thru Fri. 9-5:30: Sat. 9-3
1 Speaker/natch (soecify radio)... 139.00129% |  ML-12 1.2 GHz 10W amplifier ...... 339.00 2999 | 5 SEhNy O e
S i S AL ka7l : Milwaukee WATS line: 1-800-558-0411 answered

SM-8 Desk mic - two cables, Scan..... 69.95 Repeaters Regular SALE ; :
AT-100 100W 8-band auto. antennatuner 349.00 314%% | RP-3010 440 MHz, 10W FM, xtal cont. 999.00 899% | | evenings until 8:00 pm Monday thru Thursday.
AT-500 500W 9-band auto antenna tuner 449.00 399% | RP-1210 1.2 GHz, 10W FM, 99 ch.synth 1199.00 1089 | | Please use WATS lines for Ordering
AH-1 5-band mobile antenna w/tuner 28900 259* Duplexer 1210 1.2 GHz duplexer... 1199.00 1089 use Regular lines for other Info and Service dept.
GC-4 World clock e (CLOSEOUT) 9995 79% Gabiet tor RP-1210 . cniivivivani 249.00

Order Toll Free: 1-800-558-0411 " """ 2izs10s

AMATEUR ELECTRONIGC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fia. 33575 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181
Outside

Outside 1_80).321-3594 0U'side 1.800-327-1917  No Nationwide WATS  Nowoss 1-800-634-6227 |iiinois 1-800-621-5802

Ohio Florida
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Stephen W. Wolf NO8M
27132 Butternut Ridge Road
North Olmsted OH 44070

Double Your Computing Power!

Try “parallel processing” with a second CoCo keyboard.

his article describes how
to add a second key-
board to your computer. It is
simple in that no code con-
version is attempted. The
second keyboard is simply
placed in parallel with the
first. This will be of special
interest to amateur-radio op-
erators using the Color Com-
puter.® They no longer will
have to have the computer
sitting in front of their radios
taking up valuable desk
space.
My wife and | run a secre-
tarial service here in the

Cleveland, Ohio, area. We
have found our CoCo to be
invaluable in this word pro-
cessing area. The TRS-80C
makes the thousand-dollar
machines look like a big
waste of money. Why buy a
big, sometimes dedicated,
machine when you can run
two or even three CoCos for
the same price? | do not be-
lieve that we realize how
many computers like ours
are out there in businesses.
More public-domain pro-
grams to demonstrate the
business end of the Color

.“ KEYBOARD PBC

HOW WIRES

- %%.
8 | ENTER }—{ CLEAR }—{ BREAK

Computer would drive this
home.

Although not into games,
| do use the computer for
code conversion on my am-
ateur-radio system. As an
avid code/radioteletype en-
thusiast, | cannot imagine
going back to a keyer or me-
chanical teletypewriter. My
Yaesu FT-980 radio is micro-
processor controlled. The
various ports are brought
out of the radio and can be
controlled by another mi-
croprocessor. The possibili-
ties are exciting.

My problem was de-
scribed by the old adage,
“You can’t mix business with
pleasure.”” The CoCo had
been kept on the radio desk.
This allowed me to enter

business documents while
still keeping an ear to the ra-
dios. At times the CoCo
really became a nuisance as
it took up so much desk
space; moving it to the side
is difficult due to the wires
and cables.

Checking some of the lo-
cal computer outlets, |
found their units to be (typi-
cally) way overpriced. Key-
boards are available
through mail order, but
matching enclosures could
not be found. Many of these
keyboards would require re-
formatting to work with the
Color Computer.

This was when our 16-
month-old daughter came
by with her “computer” —
the old bubble-bump key-

oAl ERUESU IO BRI RN

COLUMN WIRES

Fig. 1. To test your new keyboard, connect a battery-oper-
ated test lamp or an ohmmeter between any row and any
column wire. Ensure that the respective key operates. For
example, if wire 4 and wire 13 are checked, key T should
establish continuity. Repeat for each row and column wire.

50 73 for Radio Amateurs * January, 1986

Photo A. The new addition to the radio shack.



Photo B. Keyboard rear leg with rubber foot.

board which | had given her
when | modified my com-
puter by giving it a real type-
writer keyboard. My wife
yelled, “Indian giver!” as |
took the old keyboard into
the workshop.

Modifying the Keyboard

The keyboard is a small,
self-contained unit not
needing an enclosure. How-
ever, you will need a box to
keep the connections im-
mobilized. If they are
bumped and jiggled, they
will eventually fail. The
mounting brackets on the
side provided a location for
hardware rigged to hold the
keyboard at the proper an-
gle.

All parts were scavenged
from various junk boxes. A
parts list is an excellent
breeding ground for creativ-
ity. If you do not have a part,
try to come up with some-
thing you can substitute for
it. If you do not have rubber
feet for the keyboard, per-
haps you can locate some
rubber-like material from

COMPUTER S
TRANSFORWER

somewhere else, or check
the attic and basement for
some discarded appliance
that may have rubber feet
you could use.

The keyboard is con-
nected to the computer via
the 16-conductor ribbon ca-
ble coming out of the back
of the connector box. (Pin 3
of this cable is not used: |
write about 16 conductors
only because of the type of
wire that | used. You may
substitute 15-conductor ca-
ble anywhere that 16-con-
ductor cable is called for.)

Cut a slit in the bottom of
the box for the ribbon cable
to fit through. Measure the
cable and mark the box.
Drill a hole at one end of the
mark, fit a coping-saw blade
into it, and carefully cut the
line. If you do not have a
coping saw, perhaps the slit
could be made (in a plastic
box) using a hot knife or sol-
dering iron. A hand moto-
tool would be ideal for this
step. Wrap tape around the
ribbon conductor to protect

o

Photo C. Box for connections.

the cable from chafing on
the edges of the slit in the
box.

The following step, cut-
ting and gluing the ribbon
cable, is not necessary if you
can locate a proper connec-
tor for it. You cannot solder
against the plastic of the ca-
ble; it just disintegrates.

The connection to the
keyboard is formed using a
card-edge socket and a plug-
in board for this socket.
Since the spacing of the con-
nections on the ribbon cable
is different from the spacing
on the plug-board, the rib-
bon cable connections will

be repositioned to match
the plug-in board. With a
pair of scissors, cut the con-
ductors of the ribbon cable
apart. Feed the cable
through the slit and glue the
box to the back of the key-
board.

Sixteen-conductor cable
will be run from the second
keyboard to the computer.
This cable can be hard to
find, but it is easy to fabri-
cate. Rotorcable in 3, 4, and
5 conductors is available at
most department stores.
Four-conductor phone line
can be found at Radio Shack
and is quite flexible.

EEYBOARD AREA
COMMNELC TION OF
SOCHET FamM

PNY T ] PINIG

Photo D. Keyboard connectors come into the bottom of

Fig. 2. Front of the computer. the computer.
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Determine how far you
want to go with the key-
board and cut as many runs
of the cable as you need to
make the 16 conductors. |
used 4-wire phone line, 25
feet long: four runs made 16
conductors. Tape the cables
together every six inches or
so to keep things neat. Mask-
ing tape is cheaper than
electrical tape for this pur-

pose.

Now you will have to de-
cide if you wish the second
keyboard to have a connec-
tor. The alternative is to wire
the keyboard directly to the
computer. This means you
will have to gather up the ex-
tra keyboard with the com-
puter when you move them.
Skip the next few steps,
which are for the connector,
if you are not going to use
one.

Cut another 16-conductor

cable; this time make it two
feet long. It will be used in-
side the computer. Set it
aside.

A 25-pin D connector is
used in these steps. These
connectors are difficult to
solder. A small soldering
iron and tweezers will make
the job easier. Shorts can be
avoided by using as little
heat as possible so that the
insulation on the wires is not
burned away.

Solder each set of wires in
a predetermined order. If
you solder red, black, green,
and yellow each time, you
need find the position of
only one wire to know where
the other three go. If you are
using rotor cable, you will
find one wire is different.
Again, pay attention to the
order in which they are in-
stalled.

Use the female connec-
tor for the back of the com-
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puter, If something falls on
the computer, it is less likely
to short the female connec-
tor than the male.

Take one end of the 16-
conductor cable you fabri-
cated and solder it to the
male D connector. Install
the hood over this connec-
tor. Set the cable aside.

If the box that was in-
stalled on the back of the
keyboard is too small to fit
the card-edge socket, the
socket will have to be cut.
Cut between the 17th and
18th set of terminals on one
side of the socket. That way
you will not need to worry
about damaging the 16th
terminal. If more room is
needed, cut off the mount-
ing hole. Only the top or bot-
tom set of terminals will
need to be used. The other
set of 16 terminals can be
cut off.

Cut the plug-in board per-

pendicular to the terminals.
Leave enough to be able to
grasp the board to plug it in.
If you cut the connector, cut
the board’s length to match.

Using the plug-board as a
guide, glue the ribbon cable
terminals over the plug-
board terminals. Super glue,
if used carefully, works fine.
The connector will be tight
due to the additional mate-
rial of the ribbon conductors
so be sure your glue will
hold.

Use an ohmmeter or bat-
tery-operated test lamp to
determine which wire of the
cable is attached to pin one
of the D connector. Solder
this to the terminal on one
side of the card-edge socket.
Do the same for the 15 other
wires.

Plug the board into the
card-edge socket. Place the
connection into the box. If it
is loose, a drop of glue will



secure it. File a hole in the
top ot the box for the cable
to come out. Put tape over
the cable so it fits tightly in
the hole. Put the cover on
the box.

Glue two rubber feet on
the bottom front edge of the
keyboard. Threaded rod is
used to lift the back of the
keyboard to the proper an-
gle. Cut the rod so that it
gives an angle that will suit
vou. Two nuts secure the rod
to the top of the keyboard.
Put a nut onto the bottom of
one of the rods and screw a
rubber foot on after the nut.
Clue the nut to the foot. Do
the same for the other rear
foot. A dab of glue to all the
nuts will keep things secure.

Modifying the Computer

Unplug the computer and
take the top off. The female
D connector is installed on
the rear of the cover over the
output ports. Install it with
the flange on the inside of
the cover

Mark where the hole
should be placed and cut it
out. A coping saw works
well here, too. File the hole
clean and make sure it is
large enough to allow the
male connector to fully seat
in the matching cover. If the
hole is too small, the con-
nector will get hung up on
the cover plastic and will
not fully seat. Drill the two
mounting holes.

Prior to mounting the con-
nector, attach the two-foot
piece of 16-conductor wire.
Two washers on the outside
of the connector’s mounting
bolts will keep them from
digging into the plastic of
the computer case. Bolt the
connector in.

Attach the connectors to-
gether. Use Fig. 1 to check
the keyboard for proper op-
eration. Put a bit of tape
over the wires to indicate
their respective pin numbers
as you check.

Remove the CoCo’s key-
board. (I had replaced the

original with a Hi-Tek key-
board which came with an
adapter that slides into the
CoCo’s keyboard connector.
It was a very easy job con-
necting the cable to this con-
nector. | just slid it out a bit,
soldered the wires to the
very back of the pins, and
slid the connector back in. If
you do not have this
adapter, try sliding the wires
into the connector with the
wires of the other keyboard
and tape the two sets of
wires together.)

Now is a good time to
check for problems with
your typewriter keyboard.
Sometimes the larger keys,
the <Enter>, <Shift>,
and <Space Bar>, will be-
gin to bind. On most units
the key-tops are easily
pulled off. A dab of Vaseline
will restore proper operation.

Button up the computer
and plug it in.

One More Thing. . .
You now have a second,

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.

small keyboard on your
computer. As you can see In
Photo A, it can easily be
moved out of the way of the
radios. | will eventually
change to an “expensive-
grade” keyboard, but for
now the CoCo’s old key-
board fulfills all my needs.
Oh, one more thing. If one
feels guilty about stealing a
keyboard from a toddling
daughter, just take her out
for some ice cream. The
whole TRS-80C probably
will be hers before long.

Parts List

An old (or new!) CoCo keyboard
16-conductor cable (see text)
Small plastic box (270-230)*
Male D connector (276-1547)
Female D connector (276-1548)
Hood for D connector (276-1549)
Card-edge socket (276-1551)
Card-edge board (276-152)

Four rubber feet

About 6" of threaded rod

Six nuts to fit the rod

Masking tape

Super glue

* Radio Shack part numbers.
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* AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS. THE HI Pro "E" IS AVAILABLE IN NOVEMBER

MAGGIORE ELECTRONIC LAB.

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

590 Snyder Ave..

WRITE OR CALL FOR OUR COMPLETE CATALOG

“When You Buy, Say 73" 73 for Radio Amateurs * January, 1986 53



James A. Van Dyke WBBOMK
67 Woodbridge Place
Reynoldsburg OH 43068

hose of you expecting a

rare DX story are prob-
ably going to be disappoint-
ed. But it you're interested
in trying RTTY and have a
computer, you should find
this article interesting. If
vour computer has a serial
port, you can put it on the
air with just two ICs and a
handful of small parts. This
provides a very simple and,
most important, inexpen-

sive way of trying your
hand at RTTY.

Some time ago | built a
function generator to help

Working 2ICTU

Can RTTY get any simpler?

out with various projects
around the shack. It's based
on an EXAR 2206 IC which
does all the work. While
studying the spec sheets on
this device, | noticed that it
could also be used for FSK
generation. Further digging
around showed that EXAR
also makes an IC that will
demodulate FSK tones. These
two devices seemed ideal
for the construction of an ul-
tra-simple TU that would in-
terface my computer to my
ham station. So, armed with
the excellent data sheets

provided by EXAR, | set out
to build a RTTY terminal
unit. The result is a compact
and simple AFSK TU that

works surprisingly well.

The 2ICTU serves a num-
ber of purposes around the
shack. In addition to the fun
of making RTTY contacts
over the air, it has proved
a useful accessory for my
computer. It allows me to

send programs over the air,
which is a neat way of shar-
ing my latest programming
wizardry with friends who
have otherwise-incompati-
ble hardware. It also pro-
vides a way of backing up
my more important soft-
ware by running it out to
audio tape. That way, if my
disk drives or main tape
unit go fratz, | am not com-
pletely out in the cold while

Photo A. The completed 2ICTU. | like to give my projects a
protessional look, so | use Ten-Tec enclosures. They cost a
little more, but | believe they are worth it. The mark and
space LEDs were never implemented; theyre not really nec-
essary.
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Photo B. The rear panel with the multitude of connectors for
the various inputs and outputs. The 5-pin DIN connector is
used for the hookup to the serial port. The label indicates the
3 pins used: transmit data, receive data, and ground. The
switch is for reversing the “sense” of the RTTY signal via the
exclusive OR gates on the serial board. The audio-level trim-
pots are visible below the audio and tape outputs. The
“audio” input and output are used for the connections to the

rig.
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Fig. 1. The AFSK unit.

repairing them. Backup on
a completely different me-
dium such as this is the
most secure way of protect-
ing yvourself from total di-
saster,

For those of you who may
not have a serial port with a
controllable baud-rate gen-
erator on your system, | have
also included my general-
purpose serial port. It is de-
signed for the S-100 bus, but
with a little thought can be
modified for any computer.
The configuration of the
hardware makes it particu-
larly easy to modify for the
Commodore 64 or VIC-20 or
any other 6502-based sys-
tem. | have included the
necessary circuit changes
for those of you with these
computers who might like

to build the 2ICTU.

The modular concept of
the 2ICTU should make it
easy for you to extract only
those parts required by your
particular combination of
computer and radio gear. It
also allows you to plug in
any additional items you

might like, such as addition-
al filters, blinking lights, etc.

The software is what really
makes the 2ICTU shine. A
good software package makes
this minimal hardware per-
form like a much more ex-
pensive unit. What’s more,
since it's my package, | can
get into it and tinker around
to my heart’s delight. Any-
thing | want to add or
change is a simple matter of
changing the coding to cus-
tomize it to suit my needs
and desires. | wrote some
simple machine-language
routines to interface the
computer to the 2ICTU for
storing and recalling data
and programs on audio tape.
The “bells and whistles” pro-
gram for the RTTY operation
is written in Fig-Forth and
provides many of the fea-
tures of store-bought units,
including split video for
transmit, receive, and status
portions of the screen.

Construction can be by
whatever method you like;
there’s nothing critical or
tricky about the circuits. Nor-
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Fig. 2. The AFSK demodulator.

mal good building practices
should provide you with a
quality finished product. |
built the 2ICTU on a surplus
wireewrap card and it has
performed flawlessly for the
past two years.

The AFSK Unit

The AFSK unit is an EXAR
2206 IC (see Fig. 1). This sin-
gle chip does all the work
and requires only that we
add the required timing
components to obtain the
necessary frequency out-
puts. The schematic is
straightforward and the only
critical parts are, as usual,
the timing capacitors —they
should be polystyrene for
maximum stability. No CW
ID is provided since there
are many and varied ways of
accomplishing this depend-
ing on the hardware avail-
able in your particular cir-
cumstance. You should have
little trouble adding one that
suits your system. | built the
2ICTU for narrow-shift oper-
ation only, but have included
the necessary parts for both
narrow and wide shifts.

| won’t bore you with a

73 for Radio

lengthy technical descrip-
tion of the circuit since the
schematic is pretty self-ex-
planatory. | recommend that
vou obtain the excellent
data sheets provided by
EXAR when you get your
|Cs. They will provide all the
information you might want
about this device. Indeed,
the circuit shown is basically
taken from the applications
part of these sheets.

Tune-up is best accom-
plished with an oscilloscope
and a frequency counter.
First, adjust the dc offset
and the gain trimmers for
the best looking sine wave
at pin 2. Next apply +5
volts to the input and adjust
the mark frequency trimmer
for 2295 Hz at pin 2. Then
ground the input and adjust
the space timing trimmer for
2125 Hz at pin 2. If you in-
cluded the parts for the
850-Hz shift, also adjust the
mark frequency for it. Final-
ly, readjust the dc offset and
gain controls for the best
looking output. Keep the
gain at the minimum level
that provides a clean signal.
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The 2206C provides an ex-
tremely stable and clean
AFSK output. No distortion
s introduced at the critical
frequency transition point
since the output is phase-
continuous during this time.

(LI K =
*

W oo8

0B —

Fig. 3. The general-purpose serial port.

The Demodulator

The demodulator circuit
s as simple as the AFSK gen-
erator (see Fig. 2). | left plen-
ty of space on my board for
future filtering circuits but
found that the built-in one

Photo C. The innards of the 2ICTU. As seen, there is plenty of
room for expansion! The two EXAR ICs can be seen at the up-
per-right corner. In the lower-right corner is the 12-volt power
supply. Just about anything will do since very little power is
required.
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works so well that | just nev-
er got around to it. An EXAR
IC does all the work again,
but this time it is the 2211.
Once again, | recommend
that you obtain the data
sheets with the IC. They con-
tain a wealth of information
and will give you all the
technical data you might
want.

The gang of capacitors
hanging off pin 8 provides
the necessary FSK data fil-
tering. Calculated values for
these things seldom come
out near anything standard,
so the parallel group gets us
close. As before, timing ca-

w1

T s

? QUTPUT
655
T g
SK-OR 10K l ]

lilz |

TYPICAL 555 CLOCK GENERATOR

Fig. 4. Typical 555 clock gen-
erator.

pacitors should be polysty-
rene for maximum stability.
My system required only
TTL levels so | did not in-
clude the added complexity
of an RS-232 output (al-
though the AFSK unit will
accept RS-232 input levels).
If your port requires these
levels, you will have to add
the necessary parts.

To tune the demodulator
you will need only a fre-
quency counter to adjust
the center frequency of the
intemal vco. You do this
with the lock-detect filter
disconnected and no input
signal. The easiest way is to
remove the IC from its sock-
et (you did use sockets,
didn't you?) and carefully
bend pin 3 out just enough
so that it is out of the socket
when you plug it back in.
Now jumper pins 10 and 2
together, apply power, and
adjust the trimmer (or trim-
mers) for the correct fre-
quency at pin 3. This will be
2210 Hz for narrow and 2550



TO UART

DB aND DOB
TIED TOGETHER e

Do

TYPICAL FOR SLL
- 8 DATE LINES

0i@

[

> PWR

- b £ MWRITE

(:j - COMMODORE CARTRIDGE 7 EXPANSION
44 PN EDGE CONNECTOH

Fig. 5. Serial-port connection for Commodore computers.

Hz for wide shift. When
done, restore pin 3 to its nor-
mal position.

In operation, tune the re-
ceived signal until the lock-
detect LED is on continu-
ously. A flickering LED indi-
cates improper tuning or a
signal that is too weak.
While the 2ICTU will cer-
tainly not match the per-
formance of expensive com-
mercial terminal units, | was
quite surprised at how weak
and noisy a signal the 2211
will copy. It does reasonably
well even in QRM when the
signal you wish to tune is
stronger than the surround-
INg ones.

General-Purpose Serial Port

The serial port is not quite
as simple as the 2ICTU (see
Fig. 3). Still, it's pretty
straightforward and not dif-
ficult to build. It uses a plain
old garden-variety UART
which does the majority of
the work. The other ICs pro-
vide the necessary buffering
and address decoding. The
exclusive OR gates on the
serial input and output pro-
vide for selectable “sense”
on the RTTY signal.

The serial port as shown
was designed for the S-100
bus. It does not, however,
use the standard $-100 port-
addressing method. | chose
instead to implement it as a
few memory addresses at

the unoccupied end of my
RAM space. | prefer mem-
ory-mapped /O, and it suits
the 6502 microprocessor
used in my system. If your
computer uses all available
memory space or if the ad-
dresses shown are used, you
will have to revise the ad-
dressing scheme to suit your
system.

The address decoding is
done by ICs 8, 9, and 10. As
shown, they decode one
page of addresses between
E500 and ES5FF hex. Only 5
locations are actually used.

The first location, E500
hex, is the transmit-register
buffer of the UART. Data
written here is converted to
serial output at pin 25 of the
UART. The necessary start,
stop, and parity bits are de-
termined by the word previ-
ously stored in the control
register at E504 hex.

The second location,
E501 hex, is the UART's stat-
us register. Reading this ad-
dress places the status of the
UART’s operations in the
high 5 bits of the returned-
data byte. The overrun,
framing, and parity-error
bits are returned in bits 3, 4,
and 5 respectively. If any of
these are set, an error is indi-
cated. Bit 6 is the “transmit
buffer empty” flag. This bit
must be interrogated and
must be true prior to writing
any new data to the trans-
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mit-register buffer at E500
hex. Bit 7 is the “data avail-
able” flag for received data.
A true condition indicates
that the UART has received
a data word and it is avail-
able in the received-data
buffer at E502 hex. Bits 0, 1,
and 2 have no meaning. Bits
6 and 7 were chosen for the
two busiest functions be-
cause they are simple to use
for control of program exe-
cution in the 6502.

The third location, E502
hex, is the actual location of
the received data. After de-
termining that data is avail-
able, by bit 7 of E501 being
true, a read of E502 returns
the received-data byte.

After reading the received
data, a write must be per-
formed to location 4, E503
hex. This clears the data
available flag for the next
byte. The data written has
no meaning since it is not ac-
tually used.

The fifth location, E504
hex, is the control register of
the UART. A data word writ-
ten here sets the various pa-
rameters required for the
UART’s operation. Bit O con-
trols the use of a parity bit.
When it is reset, or equal to
zero, no parity is generated
or checked. Bit 1 controls

STACK EMPTY

RETURN TO
SYSTEM MONITOR

the number of stop bits ap-
pended to each serial byte
transmitted and the number
checked on each received
byte. Zero equals one stop
bit, while a 1 equals two
stop bits, or, in the case of
5-bit words, one and one-
half stop bits. Bit 2 is used to
choose even or odd parity
when parity is selected via
bit 0. Bits 3 and 4 determine
the length of the transmitted
or received word. 00 equals
5-bit words, 01 equals 6-bit
words, 10 equals 7-bit words,
and 11 equals 8-bit words.
Bits 5, 6, and 7 are not used.
The control register is write-
only. Once a control word is
stored here it will remain ac-
tive until it is changed. For
Baudot code, | normally
store an 03 hex and for 8-bit
ASCII | store 19 hex.

Parts of ICs 5, 6, and 8 are
used to gate the appropriate
read and write signals to the
UART. Two gates of IC 7 and
one from IC 5 are used to
control which set of buffers
is activated, depending on
whether a read or write op-
eration is being performed.
IC 11 is used to control the
sense of the transmitted and
received word for true or in-
verted RTTY. The actual
control is performed by a
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Fig. 7(a). The transmit module (TX).

SPDT switch located on the
front (or in my case, the rear)
panel of the TU. The data in-
put, IC 11, pin 1, 15 connect-
ed to the FSK demodulator
output and the data output
(IC 11, pin 6) is connected to
the FSK generator input.

| use 6522 VIAs for my
system I/O. These are similar
to the ports used in the Com-
modore 64 and VIC comput-
ers. The neat thing about
these devices is that they
each contain a pair of soft-
ware-controllable timers.
These timers are extremely
useful, particularly where
the 2ICTU is concerned.
One ot the timers can be
configured to output a con-
trolled square wave at bit 7
of the B port. By loading the
appropriate 16-bit numbers
in the count registers, | can
generate any of the frequen-
cies needed to operate the
serial port for RTTY. The
numbers | use for my 1-MHz
system are 686 decimal for
60 words per minute (45
baud), and 282 decimal for
100 words per minute (110
baud). These numbers prob-
ably will differ on your sys-
tem since no two clocks are
ever quite the same. Differ-

ent timer types also require
different approaches. | found
that the best way to deter-
mine the correct figures was
to connect a frequency
counter to the output and
experiment with different
values until | found the ones
that gave frequencies clos-
est to the ones | desired.

If no timers are available
on vyour system vyou will
have to provide a 555 or sim-
ilar type clock generator for
each of the two popular
baud rates. A typical circuit
is shown in Fig. 4. The clock
frequencies required are 16
times the baud rate or 720
Hz for 60 wpm and 1760 Hz
for 100 wpm. Two separate
5555 are easier because, as
you can see, the two fre-
quencies do not share a
common multiple.

Those of you with Com-
modore computers can mod-
ify my serial port for your
computers quite easily. It is
necessary only to combine
the two data buses (DIB and
DOB) into a single bi-direc-
tional bus and to synthesize
the S-100 MWRITE and
PWR signals as shown in Fig.
5. Your system reset signal
will woark as is. The 6526
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Fig. 7(b). The transmit-buffer control (TX).

ports in the Commodore
computers contain a pair of
timers like those in the 6522.
You should be able to use
these by connecting pin C of
your user port to the UART’s
clock input at pin 13 of IC 4.
The timer will, of course,
have to be configured and
initialized by your software.
To configure the timer, load
a CO hex into the auxiliary-
control register. The ACR is
located 11 (decimal) loca-
tions above the base address
of the port. Then load the
16-bit-count word into the
counter latches at base +6
(low order) and base +7
(high order). The timer is
started by storing the high
order count into base +5
and stopped by storing zero
into the ACR (base +11) or
by doing a reset.

Software

That brings us to the soft-
ware required to make this
minimal hardware perform
like an expensive RTTY unit.
As | stated earlier, my soft-
ware for RTTY operation is
written in Fig-Forth. | urge
any of you thinking about
trying Forth to do so. It is an
excellent language for just

about any application. Like
any new language, it may
seem confusing and difficult
to understand at first, but
once you've worked with it
tor a while, you'll find it
quite easy and natural to
use. The RTTY program is
contained in 25 screens of
text. Each screen is a
1024-byte block of ASCII
data arranged as 16 lines of
64 characters. | have includ-
ed only the flowcharts with
this article in the interest of
keeping it compact.

For those who desire a
complete listing, | can pro-
vide one if you send $5.00 to
cover the cost of duplica-
tion and mailing. Also, | can
write the screens onto 8-inch
disks for single-density CP/M
or OSI systems if you send a
disk and $5.00. Obviously,
the disk would only be of
use to those of you with
working versions of Forth. If
you don't have Forth, or
wish to try it, then vyou
should be able to write the
program from the flow-
charts in your favorite lan-
guage. Whatever language
is used, it must be able to
keep up with the many real-
time events taking place si-
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multaneously. A slower lan-
guage may have to resort to
interrupt routines in some
key areas. Forth is fast
enough that it can handle
everything “on the fly.”

The program consists of
six main modules. These are
named Cl, TX, RX, CONTROL,
DISPLAY, and TRANSMIT.
Cl is the command interpret-
er. TX is the routine that con-
structs the data byte to be
transmitted. RX decodes the
received byte and either dis-
plays it or executes some
function. CONTROL ac-
cepts a control character
from the keyboard and per-
forms the requested action,
such as changing baud rates,
activating automatic unshift
on space, etc. DISPLAY han-
dles the printing of charac-
ters on the video monitor
and the line printer. And fi-
nally, TRANSMIT keeps
track of which buffer trans-
mit data is stored in and
taken from.

The heart of the program

is the command interpreter,
or Cl (see Fig. 6). All program
functions begin and end
here. Cl’s main task is to ac-
cept input from the key-
board and to take some ac-
tion based on it. If no key is
present, the routine ex-
amines a flag to see if we are
currently transmitting data.
If we are, it transfers control
to TX to see if it is ready to
send another character. If
we're not transmitting, con-
trol is transferred to RX to
see if it has a received-data
byte for us. Both of these
routines process one char-
acter at a time and then re-

turn to Cl.
If Cl detects a key input,

it gets the key data and de-
cides what to do with it. Cer-
tain control codes may be
transmitted, so these are
passed to TRANSMIT for
placement in the current
buffer. Other control codes
tell the program what we
would like to do, such as
turning the printer on or off,
changing the transmit buffer
pointer, etc. These are passed
to the CONTROL module. If
the key data is not a control
character, then it is passed
directly to TRANSMIT which

stores it in the current buffer
for TX to send when its turn

comes.

TX checks the current
buffer pointer to see if there
is anything for it to send—
see Fig. 7(a). If there is not, it
simply returns to Cl. How-
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Fig. 10. The display module (DISPLAY).

ever, if there is, a number of
things happen. First, we
must check a flag to see if
the intended transmission
should be in Baudot or
ASCII. If it's ASCII, we sim-
ply send it on its way since
that's the way we stored it in
the buffer. But if it's Baudot,
we have some work to do
first. We must look at the
character and decide if it's a
letter or figure. Once this is
decided, we send the proper
shift, if necessary, and then
convert the ASCII character
to its equivalent Baudot
code. Finally, we send it on
its way through the ether to
the fellow ham anxiously
awaiting it on the other end
of the QSO. This is done by
checking our UART for a
“transmit buffer empty”
condition and, when it's
ready, simply storing the
data byte at E500 hex. The
UART then converts it to se-
rial data and sends it to the
2ICTU where it is converted
to the proper audio tones
for transmission by vyour
ham station. We also simul-
taneously show it on the
transmitted-text portion of
the video monitor and print
it on the printer if so desired.

When RX (Fig. 8) is called
by CI, it first looks at the
UART status register to see
if a received character is
ready. If not, it exits immedi-
ately back to Cl. If it does
find the data-available flag
set, it gets the character

from E502 hex and then resets
the DAV flag by writing to
E503 hex. RX now checks to
see how it is to interpret this
data byte. It must first de-
cide if it's ASCIl or Baudot.
If it's Baudot, we must de-
termine if it is a letter or fig-
ure, then convert it to the
correct ASCIl code. Now we
have to determine if it's a
control character or a print-
able character. If it's con-
trol, we take the appropriate
action, and if not, we pass it
to the display module. The
display routines print it in
the received-text portion of
the video screen and, if hard
copy is desired, on the
printer.

CONTROL (Fig. 9) accepts
legal control codes and sets
the desired parameters to di-
rect the decisions required
of all the other routines. It
does this by maintaining a
16-bit status word which is
used by the other modules.
Each bit of the status word
represents a control func-
tion’s current status. The
other modules simply have
to examine this status word
to decide how they are to
perform. All control func-
tions are “toggle type.” This
means that they can be ac-
cessed at any time during
program execution since all
we have to do is “flip” them.
The next time the bit is ex-
amined, the proper adjust-
ment in operation is made. |
am currently using only 7 of
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FSK Demodulator Parts List

the 16 available bits. Bit
zero is used as a letters/fig-
ures flag by the transmit rou-
tines. Bit 1 indicates that the
buffer mode is engaged. Bit
2 determines line or word
mode. Bit 3 activates the
Baudot unshift on space fea-
ture. Bit 4 is used to control
the printer. Bit 5 is the re-
ceive/transmit indicator, and
bit 6 tells us if we're in ASCII
or Baudot mode. In addition,
there are control inputs to
choose the transmit buffer
and to change the baud rate.
The last thing CONTROL
does before returning to Cl
is to update the status line at
the top of the video moni-
tor. This line always shows
the current status of all
switches and activities.

The DISPLAY module
(Fig. 10) receives characters
from the other modules and
prints them in the proper lo-
cation on the video monitor,
and on the line printer if so
requested. My system uses
memory-mapped video so
that it was relatively simple
to set up the split-screen dis-
play. If you use a serial ter-
minal, you will have to write
a display module to suit
your hardware. My screen is
split into four sections. The
top line is the status line, as
mentioned before. It is dis-

1 EXAR 2211 FSK demodulator IC $ 395
1 2N2222 NPN transistor A7
2 1N4148 diode 14
1 LED 20
1 2k 10turn trimmer (All Jameco parts except 1.19
1 5k 10-turn trimmer Radio Shack generator.) 1.19
1 1k-Ohm resistor 06
1 5.8k-Ohm resistor 06
1 8.2k-Ohm resistor 06
2 10k-Ohm resistor A2
1 15k-Ohm resistor 06
1 60k-Ohm resistor 06
1 100k-Ohm resistor 06
1  120k-Ohm resistor 06
2 520k-Ohm resistor 12
2 .0015-uF mylar capacitor 30
1 .022-uF mylar capacitor A3
2 .022-uF mylar or polystyrene 26
1 .01-uF mylar 12
3 .1-uF mylar 81
1 14-pin socket A3
1 SPDT switch 1.49
1  8O0hm to 1000-Ohm audio transformer 129
1 2N3905 PNP transistor (or 2N3906) 20

played in reverse video so
that it will stand out. This is
followed by a blank line and
then 8 lines of receive space.
Beneath the receive space is
another blank line and then
4 lines that display data as it
iIs being transmitted. The
very bottom line is the trans-
mit-buffer input line.

In use, you simply select
the operating mode you de-
sire and then have fun.
While in receive mode, you
can watch text as it comes in
and type your response into
one of the transmit buffers

FSK Generator Parts List
1 EXAR 2206 function generator $ 395
1 2N2222 NPN transistor A7
1  1N4148 dicde 07
2 10k trimmer 220
1 100k trimmer 1.10
1 5k 10-turn trimmer (All Jameco prices.) 1.19
2 2k 10-turn trimmer 2.38
1 220-Ohm resistor 06
1 3k-Ohm resistor 06
1 6k-Ohim resistor 06
2 7.5k-Ohm resistor A2
1  15k-Ohm resistor 06
1 27k-Ohm resistor .06
1 56k-Ohm resistor 06
2 1-uF tantalum capacitor 58
2  0222-uF mylar™ or polystyrene cap 24
1 .1-uF mylar capacitor 27
1  SPDT switch 1.49
1 16-pin socket A7
1 Enclosure of your choice —
1 12-Vdc power supply —_

to send when vyour tum
comes. | have 3 buffers on
my system, but more can
easily be added. | have one
large one (500 bytes) for gen-
eral text and two smaller
ones for specific informa-
tion such as QTH, rig, etc.
The transmit-buffer pointer
is circular which means that
typing the key to increment
the pointer to the next but-
fer eventually gets you to
the one you want. The status
line keeps you informed as
to which one is active. You
can then either fill that buf-
fer or send it as desired,
When vyour turn comes to
transmit, you simply type a
control T to start sending.

Serial Port Parts List
1 1602 or equal UART $ 495
2 T74LS00IC6and7 50
1 74LS021C8 25
2 T4LS04IC4and5 50
1 74LS30I1C9 29
1 74LS42IC 10 (All Jameco prices.) 55
1 74L586 IC 11 .39
3 74LS3671C1,2,and 3 1.47
1 4742 zener diode 23
1 7805 voltage regulator 1.35
1 heat sink 39
1 100-uf electrolytic 16 V 24
1  1-uF tantalum 35V 29
6 .1-uF ceramic bypass A8
1 SPDT switch 1.49
7 14-pin WW sockets 3.15
4 16-pin WW sockets 2.76
1 40-pin WW socket 1.99

Miscellaneous connectors and cable wire-wrap card to suit

your system
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You can continue to type
text into the buffer a: the
same time using either line
or word mode, Corrections
to your text can be made at
any time prior to entering
the key that causes it to be
transferred to the buffer.
You will see your transmit-
ted text appear on the video
just as it is being sent. All
controls are always avail-
able to you at any time dur-
ing operation of the pro-
gram. This makes for quite
convenient operating.

That pretty well covers
the 2ICTU and the RTTY
software that makes it per-
form. This was a very re-
warding project from both
the hardware and software
standpoints. The modular
approach to both also pro-
vides a very flexible system,
one which can grow and
change as desired. | will be
glad to respond to any ques-
tions or comments if you
will be so kind as to include
an SASE.

| think you will find the
2ICTU a very convenient way
to try the fascinating world of
radioteletype without spend-
ing too many of those hard-
earned dollars. Even if you
are not interested in the
2ICTU, the serial port has
many other uses, such as driv-
ing printers, modems, and the
like.73. 10
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MOBILE IGNITION SHIELDING. Free lit-
erature. Estes Engineering, 930 Marine
Drive, Port Angeles WA 98362 BNBOODE

MILITARY TECHNICAL MANUALS for old
and obsolete equipment. 60-page catalog,
£3.00. Military Technical Manual Service,
2266 Senasac Ave., Long Beach CA 90815.
BMNBO45

HAM RADIO REPAIR, tube through solid
state. Robert Hall Electronics, PO Box
8363, San Francisco CA 94128, (408)-729
B200. BNB219

QSLS to order. Variety of styles, colors,
card stock. WABPD QSLs, PO Drawer DX,
Cordova SC 29039. BNB260

THE DX'ERS MAGAZINE. Up-to-date, In-
formative, interesting. Compiled and ed-
ited by Gus Browning W4BPD, DXCC
Honor Roll Certificate 2-4. Send for free
sample and subscription information to-
day. PO Drawer DX, Cordova SC 29039,
BNB261

CASH PAID for tratfic/speed radar equip-
ment. Write or call: Brian R. Esterman, PO
Box 8141, Northfield IL 60093; (312)-251-
8901. BNB271

FIND OUT what else you can hear on your
general-coverage transceiver or receiver.

Join a shortwave radio listening club.
Complete information on major North
American clubs and sampie newsletter,
$1.00. Association of North American Ra-
dio Clubs, 1500 Bunbury Drive, Whittier CA
90601. BNB310

INDIVIDUAL PHOTOFACT FOLDERS: #1to
#1400, $3.00 postpaid. AJL, 414 Chestnut
Lane, East Meadow NY 11554, BNB312

IMRA —International Mission Radio Asso-
ciation. Forty countries, 800 members. As-
sists missionaries with equipment loaned,
weekday nel. 14.280 MHz, 2:00-3:00 pm
Eastern. Brother Bernard Frey, 1 Pryer
Manor Road, Larchmont NY 10538.
BNB326

ELECTRON TUBES: receiving, transmit-
ting, microwave all types available. Large
inventory means next-day shipment In
most cases. Daily Electronics, PO Box
5029, Compton CA 90224, (213)-774-1255,
BNB330

RADIO TRANSCRIPTION DISCS WANT-
ED. Any size, speed. W7FIZ, Box 724—
WG, Redmond WA 98073-0724. BNB347

CABLE CONVERTERS. Lowest price.
Dealer inquiries accepted. Quantity dis-
counts. Free catalog. P.G. Video Corp., 61

“..feceived my moneys worth with just one
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—J. Trenbick
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This 24-piece kit of computerelectronic tools includes
7 screwdrniver sizes, adjustable wrench, 2 pair pliers,
wire sinpper, knife, aignment 10ol, slainless ruie. hex
key set. soissors, 2 fiexible files, bumisher, soldering
iron, soider aid, coil of solder, and desoldering braid
Highest quality padded Zipper case measures approxi-
mately 6 x 9 x 1-34" inside Send check or money
order, or charge VISA or MASTERCARD. We pay the
shipping charges Guaranteed satisfaction Free tool

Order JTK-6 $88.00

Jensen Tools Inc.

Depl. 158 7815 S. 46th St.
Phoenix, AZ 85044-5399 (602) 968-6231
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Gatchell St,, Dept. 73, Buffalo NY 14212,
BNB349

TR-7 USERS—NB-7T noise blanker, naw,
$65 ppd. SL-300 CW fitter, new, $50 ppd.
HS-75 headset by Drake, new, $14 ppd.
Tony Musero K3UKW, (215)-271-8898.
BNB3BO

CABLE TV CONVERTERS and equipment.
Plans and parts. Bulld or buy. Free infor-
mation. C & D Electronics, PO Box 1402,
Dept. 73, Hope AR 71801. BNB383

QSL CARDS: 100 for $5.00, 500 for $18.00.
For a sample, send an SASE to Ken Hand
WB2EUF, PO Box 708, East Hampton NY
11937. BNB388

KENWOOD 4305 OWNERS! Stop 4305
scanner on busy frequencies. When clear,
resume automatically! Squelch-activated!
Reviewed QST 6/85, 73 2/85, Worldradio 12/
B4. $19.95; §29.95 assembled. $2.50 ship-
ping. JABCO Stop Scan, R1 Box 388, Al
exandria IN 46001. BNB396

SSB SQUELCH for any radic! Improved
circuitry! Active filters! 2% " x 5% ". §54.95
plus $2.50 shipping. JABCO Squeich-lit, R1
Box 386, Alexandria IN 46001. BNB397

SURPLUS AND MORE SURPLUS. Thou-
sands of items, free bargain-packed flyers.
ETCO Electronics, Plattsburgh NY 12901.
BNB399

BUILD A COMPUTER-AIDED-DESIGNED
6-dB stacked vertical omnidirectional 2-

meter antenna for less than $50.00 using
hardware-store materials. Send $5.00 for
detalled plans and parts list. John De Ar-
mond WD40QC, PO Box 3657, Cleveland
TN 37311. BNB400

73 MAGAZINE SALE. All issues from start
to date. 303 magazines! $100, you pay
shipping. Joe Strolin, 21 Ellen St., Norwalk
CT 06851, BNB403

XEROX MEMORYWRITER—parts, assem-
blies, boards, manuals. Free help with ser-
vice problems. WBNTH, Box 250, Benton
AR 72015; (501)-776-0920. BNB404

DIGITAL AUTOMATIC DISPLAYS for FT-
101s, TS-520s, Collins, Swan, and all oth-

ers, Six 1/2” digits. 5" wide by 1-1/4" high
metal cabinet. $1.00 for information. Be
specific. Grand Systems, Dept. A, PO Box
3377, Blaine WA 88230. BNB405

VHS T-220 + VIDEOCASSETTES. Instruc-

tions and detailed plans for “rolling your
own" from readily available materials.

$4.00 postpaid. Pete Haas, PO Box 702,
Kent OH 44240. BNB406

DOCKING BOOSTERS, the most fantastic
HT accessory, only $129.95! Digital-dis-
play swr meters and bar-graph power-out-
pul indicators, only $84.95! Hi-Mound
keying mechanisms, most extensive line
of straight keys, paddles, and mobile
keys! Write for free catalogue of special-
ized communications products. Skywave
Radio Systems, PO Box Q-1, 943 Bobiett,

Biaine WA 98230. BNB407

HAPPY NEW YEAR from the crew at Ju-
nior High School 22 on Manhattan's Lower
East Side. Be a winner in "86! Send us your
QSL via WB2JKJ and we might send you
our QSL Of The Week Award. BNB408

EXPERT REPAIRS. ICOM, Motorola, GE,
Yaesu, Kenwood, Johnson. Tone board in-
stalled. FCC licensed. $38.50/hr. 2-hour
maximum without prior approval. Ship via
UPS or US Postal Service to Aston Lee,
144-07 Sanford Avenue, Apt. 1A, Flushing
NY 11355. BNB409

WANTED: Motorola HT-220s and HT-100s,
VHF or UHF. PO Box 4344 Chatsworth CA

91313. BNB410.

RK4D32 TUBES, $35.00 each. Inquire on
others. Wanted: Gonset aircraft monitor,
reasonable. Levy, 101 East Driftwood #26,
Fredericksburg TX 78624; (512)-997-2534.
BNB411

HAM TRADER YELLOW SHEETS, in our
24th year. Buy, swap, sell ham-radio gear,

Published twice a month. Ads quickly cir-
culate—no long wait for results. SASE for

sample copy. $10.00 for one year (24 is-
sues), PO Box 2057, Glen Ellyn IL 80138
2057. BNB412

WANTED: ICOM IC-S5P2 speaker, AN/URA-
17A, support brackets, and plug sets. C. T.
Huth, 229 Melmore St., Tiffin OH 44883,
BNB413

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

_—

O S ———————————————— e S S S S S

WITH TEC-200 FILM

JUST 3 EASY STEPS:
e Copy circuit pattern on TEC-200 film
using any plain paper copier
® |ron film on to copper clad board
e Peel off film and etch

With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for $3.95 10 Sheets only $5.95
add §]1.00 postage  NY Res. add sales tax

The MEADOWLAKE Corp.

Northport, New York 11768

convenient 8% x 11 size

Dept. 3. P.O. Box 497
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PECIAL EVENTS

Listings in this column are provided free of
charge on a space-available basis. The fol-
lowing information should be included in
every announcement: sponsor, event, date,
time, place, city, state, admission charge (if

any), features, talk-in frequencies, and the
name of whom to contact for further informa-

fion. Announcemenis mus! be received by
73 Magazine by the first of the month, two
months prior to the month in which the event
takes place. Mail to Editorial Offices, 73 Mag-
azine, Pine Si., Peterborough NH 03458.

SOUTH BEND IN
JAN 5

A hamfest will be held on January 5,
1986, at Century Center, on US 33 North
between the St Joseph Bank Building and
the river, downtown South Bend IN. Table
space is $1.00 per foot. Talk-in on 52/.52,
99/.39, 93/.33, .69/.09, and 145.29. For
more information, contact Wayne Werts
KaIXU, 1889 Riverside Drive, South Bend
IN 46616; (219)-233-5307.

WAUKESHA COUNTY Wi
JAN 11

The West Allis Radio Amataur Club will
sponsor the Midwinter Swapfest on Sat-
urday, January 11, 1986, beginning at 8:00
am, at the Waukesha County Expo Center
Forum. Take |-84 to Cao. F, south to FT, and
wes! o Expo. Admission is $2.00 in ad-
vance and $3.00 at the door. Four-foot ta-
bles are $3.00 in advance, $4.00 at the
door. For tickets or mora information,
send an SASE to WARAC Swapflest, PO
Box 1072, Milwaukee, Wi 53201.

VA STATE FAIRGROUNDS
JAN 12

The Richmond Amateur Telecommuni-
cations Society will sponsor the ninth an-
nual Richmond Frostfest on Sunday,
January 12, 1986, from 8:30 am to 3:30 pm,
al the Virginia State Fairgrounds. Admis-
sion |s $4.00. Flea-markel Spaces are
$4.00: $8.00 with an B-foot table. VEC ex-
ams will be held on Saturday. For more In-
formation, write the Richmond Frostfest,
PO Box 1070, Richmond VA 23208, or call
Bill Scruggs N4ADDM at (B04)-272-8206.

OAK PARK Mi
JAN 12

The Oak Park ARC will sponsor a radio
swap on Sunday, January 12, 1986, from
7:30 am to 400 pm, at Oak Park High
School, 14300 Oak Park Boulevard, Oak
Park M| 48231. For more information, con-
tact David Lefko WBBRGQ, B75 5. Pontiac
Trail #103, Walled Lake M| 48088,

HOSARC 13TH
JAN 18

The Hall of Science Amateur Radio Club
will operatle special-event stations using

the call WB2JSM on January 19, 1886, from
1500 to 2100 UTC, to commemorale
HOSARC's thirteenth anniversary. SSB
operation will be in the first 25 kHz of the
40-, 20-, 15-, and 10-meter General phone
bands, CW operation will be in the first 25
kHz of the BO-, 40-, 15-, and 10-meter Novice
bands and in the first 5 kHz of the 30-meter
band. For a commemorative certificate,
QSL with a large SASE (44 cents or 1 IRC)
to HOSARC QSL Manager, Arnie Schiff-
man WB2YXB, 81-22 250th Street, Bellrose

NY 11426,
YONKERS NY V

JAN 26

The Yonkers Amateur Radio Club will
hold an electronics auction on Sunday,
January 26, 1986, from 9:00 am to 3:00 pm,
at Lemko Hall, 556 Yonkers Avenue, Yon-
kers NY. Admission is $3.00; children un-
der 8 are free. Inspection is from 900 am
to 10:00 am and the auction will begin at
10:00 am. Talk-in on 146.865/R, 440.150/R,
and 146.52. For more information, contact
the YARC, 53 Hayward Avenue, Yonkers
NY 10704, (914)-969-1053.

SOUTHFIELD Mmi
JAN 26

The Southfield High School ARC will
hold its 20th annual Swap and Shop on
January 26, 1986, from B:00 am to 3:00 pm,
at Southfield High School, 24675 Lahser,
Southfiald MI. Admission is $2.50. Two B
foot reserved tables are $20.00. Each ad-
ditional table is $10.00. For more informa-
tion, write Robert Younker, Southlield
High School, 24875 Lahser, Southfield Mi
48034,

TEACHER IN SPACE
JANUARY

The Concord Brasspounders ARC will
operate W10C to commemorate Christa
McAuliffe's teacher-in-space flight of the
space shuttle. Operation will be from 1300
UTC on Saturday to 1259 UTC Sunday dur-
ing the first weekend following the launch
of the shuttle with Christa aboard. Antici-
pated launch date is January 22, 1986.
Suggested Irequencies are: phone—7.285,
14,285, 21.385; CW—7.050, 14.050, 21.050;
Novice—7.105. For a certificate, send an
SASE to W10C, PO Bax 2214, Concord NH
03301.

BATTLE OF
KWAJALEIN AND ROI-NAMUR
FEB 1-10

The Kwajalein Amateur Radio Club will

operate special-event station KX6BU from
0600 UTC on February 1, 1886, until 0600
UTC on February 10, 1986, to commemo-
rate the 42nd anniversary of the Battle of
Kwajalein and Roi-Namur. Frequencies
will be: SSB—28.550, 21.350, and 14250,
CW—28.050, 21.050, 14.050, and 7.025. For
$6.00, stations working KX6BU will be is-
sued a certificate, a QSL, and a 64-page
book describing the Battle of Kwajalein
and Roi-Namur. $3.00 will bring a QSL and
a certificate. All requests should be sent
to: KXBBU, Box 444, APO San Francisco
96555-008,

PUNXSUTAWNEY PHIL
FEB 2

The Punxsutawney Amateur Radio Club
will operate special-event station KA3CUY
on Sunday, February 2, 1986, beginning at
9:00 am EST, to commemaorate Groundhog
Day 1986. Frequencies are 3.950 and 7.230
MHz = QRM. KA3CUY will carry a record-
ing of the official prociamation for the
next 6 weeks' weather (as determined by
Punxsutawney Phil). For a certificala,
send a QSL and a large SASE to PARC, RD
5, Box 14, Brookville PA 15825.

ST. CATHARINES ONT
FEB &

The Niagara Peninsula ARC will hold its
annual hamfest and flea market on Satur-
day, February 8, 1988, beginning at 8:00
am, at the UAW Hall, Bunting Road, St. Ca-
tharines, Ontarlo, Talk-in on 147.240/.840,
For more Information, contact NPARC,
Box 692, St. Catharines, Ontario LR2 6Y3,
Canada.

MARLBORO MA
FEB 16

The Algonguin ARC will hold its annual
hamfest/electronic fiea market on Sunday,
February 16, 1986, beginning at 10:00 am,
in the Mariboro Junior High School cafe-
teria. Admission is $1.00. Tables are §7.50
in advance and §10.00 at the door. Seller
setup begins at 8:30 am. Talk-in on .01/.61
and .52. For reservations or more informa-
tion, contact the AARC, PO Box 258, Marl-
boro MA 01752, (617)-383-8920,

SPOONER WI
FEB 16

The Wild Rivers ARC will hold its mid-
winter swapfest on Sunday, February 16,
1886, from 10:00 am to 3:00 pm, at the
Spooner Experimental Farm, east of
Spooner W1 on Highway 70. Exams will be
given. Tables are avallable. Talk-in on
147.81/.21. For more information, contact
Tom Young KDOFC, Route 5, Box 5239,
Hayward W1 54843,

MANSFIELD OH
FEB 16

The Mansfield Midwinter Hamfest/Auc-

7 MILLION TUBES (an

Includes all current, ob-
solete, antique. hard-to-find

receiving,

transmitting, lnﬂus-

trial, ra me'-." fypes.

TV from Any Room!

WIRELESS REMOTE CONTROL EXTENSION SYSTEM
ATRAUNK g, ey
Control your TYRO, VCR, or CABLE

Works on most infrared controlled devices,

PRICES. Major brands in stm:h_

Unity Electronics Dept.S
P.0. Box 213, Elizabeth, N.J. 07206

/| PORTAQUADS

e /. 2-MTR A& 220 MH:

SAN DIEGO CA. 72111

Immediate Shipping — Wholesale & Retail / ' Y FOLDS INTO CASE CA. ADD Mounts for Moblle HF s007 Burger sag mout s139s
MERRIMAC Foves k ] | SPECIFY BAND $73.95 &% TAX A T 081 Vertaie. Bar tmound s
SATELLITE 0084932291| | ~ []/ _\ RraDio encingERs 8 S B o e e Sl e e

-. - & "' \ ( MOBILE ANTENNAS & ACCESSORIES
:fgﬁﬂc E-‘ e EF:HED N 3741 MT. BRUNDAGE AVE. (Dv, of AC/DC Electronics)
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Route 1, Box 406C Burlington, NC 27215

tion will be held on Sunday, February 16,
1986, beginning at 7:00 am, al the Rich-
land County Fairgrounds, Mansfield OH.
Admission is $3.00 in advance and $4.00 at
the door. Tables are $5.00 in advance and
$6.00 at the door. Talk-in on 146.34/94
(WBWEL For tickets or more information,
contact Dean Wrasse KBEMG, 1094 Beal
Road, Mansfield OH 44905, (419)}-589-2415
after 3:00 pm EST.

FRIDLEY MN
FEB 22

The Robbinsdale ARC will sponsor the
fifth annual Midwinter Madness Hobby
Electronics Show on February 22, 1986,
from 7:00 am to 2:00 pm, at Totino-Grace
High School, 1350 Gardena Avenue NE,
Fridley MN. Admission is $3.00 in advance
and $4.00 at the door. 8-foot tables are
$8.00; 1/2 tables are $4.00. Exams will be
given. Talk-in on 147.60/.00 (K@LTC) and .52
simplex. For more information or to regis-
ter, contact the Robbinsdale ARC, PO Box
22613, Robbinsdale MN 55422, or call Bob
at (612)-533-7354.

GLASGOW KY
FEB 22

The Glasgow Swapfest will be held on
Saturday, February 22, 1986, beginning at
8:00 am, atl the Glasgow Flea Market
Bullding, two miles south of Glasgow KY,
just off Highway 31E. Admission is $2,00;
no extra charge for exhibitors. The first ta-
ble is free, and each additional table is
$3.00. Talk-in on 146.34/.94, For more infor-
mation, contact Mike Goad N4HCO, Route
4, Box 354, Glasgow KY 42141.

CHICOPEE MA
MAR 2

The Mount Tom Amateur Repeater As-
sociation will hoid its annual flea market
on March 2, 1986, from B:00 am to 3:00 pm,
at the Knights of Columbus Elder Council
69, Granby Road, Chicopee MA. Admis-
sion is $1.00; ladies and children under 12
are free. Tables are $7.00 in advance and
$8.00 at the door. For more Information,
contact MTARA, PO Box 3494, Springfield
MA 01101,

ST. LOUIS MO
MAR 14

The Jefferson Barracks ARC will spon-
s0r its 26th annual amateur-radio auction
on Friday, March 14, 1986, beginning at
7:30 pm, at Concordia Turners Hall, 6432
Gravois, St. Louis MO. For more informa-
tion, contact the Jelferson Barracks ARC,
1624 Union Road, St. Louls MO 63125,

FORT WALTON BEACH FL
MAR 15-16

The Playground ARC will hold its 16th
annual North Florida Ham/Swapfest on
Saturday and Sunday, March 15-16, 1986,
at the fairgrounds, Fort Walton Beach FL.
Admission is $3.00; XYLs and children are
free, Tables will be avallable. Talk-in on
146.19/.79. For more Information, contact
Hud Huddleston KF4BU, 925 Forest Ave-

nue, Fort Walton Beach FL 32548; (904}
B62-2566.

(919) 226-0496

L3123
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ETTERS
L e s

| just read Rick C. Wilson's letter, I
Hate Code” (73, March, 1985). | wonder if
Rick would hate the code so much if he
knew that by passing a few code tests (he
says he already knows a |lot about elec-
tronics) he could command a cushy job on
a world-ranging freighter.

| wonder how much he would hate the
code if a military conflict should rear its
ugly head.

Sure, it's tough to apply your butt to a
hard chair and try to copy the stufi when
it's dot for dot and dash for dash. Once it
gets learned, though, it opens up a whole
new world. Get yourself wised up, Mr. Wilson.

Paul L Schmidt WSHD
Bloomfield IN

| love my simplex autopatch. There, |
sald it and I'm glad. Now that it's out of
the closet, let the other hams enjoying
this delightful device stop hiding and not
feel guilty in its use.

| fully realize that the incorrect use of
simplex autopatch (on, say, 2 maters) can
lead 1o an abuse of our privileges, but |
feel that the proven maturity of licensed
amaleur-radio operators will prevail and it
will be used properly.

A lot of misunderstanding, traced to
cliquish repeater groups who found their
unigueness in offering patches, is now
ended. They may feel that this privilege
shall only belong to them—how dare an
individual try to bypass them!

I'm tired of reading of the restrictions in
advertising that the manufacturers of sim-
plex devices must follow, and above all, |
dislike the reluctance of the ham fraternity
to openly discuss their use,

Answering the phone while driving is as
much fun as DXing, contesting, or any
other facet of our hobby. Besides, we are
only using one frequency versus the re-
peater using two. With the BSH

touchtone™ appliance controller, | can
call my phone and have the unit shut off,
thus satisfying FCC requirements.

Don't put restrictions on its use. There

is enough room in the spectrum for every-
body.

Mike Herbstman KM2F

New York NY

RE DISPLAY REPLAY

| cannot help but wonder what Roger
Grandbois (“Letters,” October, 1985) was
trying to prove. Mr. Grandbois, manufac-
turer of digital display systems, was so de-
termined to belittie the “What You See is
Where You're At" frequency-display proj-
ect (73, July, 1985) that he overlooked the
more obvious virtues of the project. To me,
it seems apparent that the purpose of the
project was to provide the exparimenter/
bullder with an Inexpensive solution to the
problem of display resolution as opposed
to the purchase of a more advanced re-
ceiver or commaercial display adapter. The
prescribed project executes this task |ike
a champ. Nevertheless, Mr. Grandbois in-
sists on stating the obvious shortcomings
of the project while espousing his own
product.

As presented, the July "85 project does
exhibit change in sidebands and will only
work on single-mix superheterodyne re-
ceivers. True, these problems exist. But
with the use of moderate circuit additions,
the frequency display will find a place in
more complicated applications. It is a fair
assumption that any expenmenter with a
reasonable understanding of radio receiv-
ers will arrive al the same conclusion. Carl
Anderson ("Letters,” October, 1985) pro-
vided us with a modification of the dis-
play's counting direction. This
modification furthers the applications of
Mr. Miller's project. Undoubtedly, some
other ingenious Gus will engineer addi-
tions that will beat the aforementioned
technical problems.

| was inspired and taught by radio ama-
teurs of the “old school.” That is the prac-

tice of construction and experimentation.
Mr. Miller provided a fine construction ar-
ticie of a very practical project. My fellow
radio builders will agree.

Mark Foltarz KA4LJVY
Tampa FL

Mark—Good news! Thomas Miller has de-
signed a “universal” version of his dis-
play. Look for it in an upcoming issue of
T3—KW10.

MORE! MORE!

| was fascinated by Victor Layton's arti-
cle, “Above Intercept,” in the October,
1985, issue. | was a flight-control officer at
Watton during the time the eveni took
place.

The 25th Bomber Group was a most un-
usual group in the Bth Air Force. Besides
the undercover work that Layton wrote
about, we also helped to perfect blind-
bombing techniques, LORAN, and Mickey.
We did photo and weather reconnais-
sance and were palhfinders for bomber
missions. If there was anything secretive
to be done, I'm sure we did it. (As a small
point of digression, | should state that
President Roosevelt's son, Elliott, was our
commanding officer.)

| wrote to Mr. Layton and sent him a |ot
of history and Iinformation about the 25th
Bomber Group at Watton, and he sent
back a nice reply. I'm sure he could tell
many more exciting stories. “Above Inter-
cept” was a departure from the usual
technical articles and brought back a feel-
ing of nostalgia. More! More!

William Bernstein KA20VR
Great Neck NY

FULL ADVANTAGE

If we are to attract new people to ama-
teur radio, we need to be able to demon-

strate that we know how to use the
privileges that we have to our full advan-
tage. One improvement that would benefit
the beginner would be to establish a na-

tional CW calling frequency in the middle
of the 10-meter Novice band, 28.150 MHz.

Henry J. Hampel KASTUP
St. Louis MO

TO K7UGA:

Dear Senator Goldwater:

| share your concerns over the declining
{and aging) amateur-radio population, and
| agree with your proposed alternatives to
a no-code license, these proposals are
echoed almost everywhere in the ham lit-

eérature.
What bothers me Is that two critical

points have not yet (to my knowledge)
been addressed. Without careful consid-

eration of these points, we may be solving
the wrong problem, and we may be doing

irreparable harm to amateur radio as a re-
sult, '

1. | keep hearing that the average age of
a licensed amateur-radio operator is near
46, and that it is increasing more than one
year, each year.

Averages, by themselves, can be very
misleading. | have never seen a standard
deviation, nor have | seen a comparison to
a population of non-hams with the same
sexual, geographic, and economc distri-
butions. I'm not a statistician, but would
these data show us that hams are actually

increasing their population reiative to the
one above? Would these data perhaps il-
luminate the reasons for decline? Why am

| the only ham asking these questions?

2. The problem is not limited to amateur
radio: Robert Burnham said (see “Forum,"”
September, 1985, Astronomy Magazine),
“If we don't get the children interested in
astronomy, there'll be no next generation
of astronomers."” Within the last six
months, Live Steam Magazine (a voice of
model steam-engineé enthusiasts) pub-
lished bar charts and graphs based on
profiles of club members' records from
around the country. The projections (don't
let the oily fingernalis fool you; their pre-
sentation was the best |'ve seen) clearly
showed that they were in a dying hobby if
something wasn't done about it, and
pretty soon.

| am writing to you, Senator, and send-
ing copies to every major amaleur-radio
publication because | want my concerns
to be considered by a majority of hams be-
fore we make changes to our hobby.

| believe we may make a hasty, disas-
trous change to amateur radio unless we
examine our problem more closely, and
examine the problem more carefully.

Alex Vrenios KX9I
Mundelein IL

UN!

John Edwards KI2U
PO Box 73
Middle Viilage NY 11379

SATELLITES REVISITED

I'm reluctant to admit this, but 1 think that
I'm becoming something of an audio voy-
eur. In a way, | think most hams are. After
all, shortwave listening is nothing more
than audio voyeurism, and “copying the
mail” be It on a repeater or on the HF
bands, falls into the same general category.

But | beiieve I've probably taken audio
voyeurism to its ultimate limit. As regular
“Fun!” readers know, a few months ago |
acquired a satellite-TV system. After a few
weeks of watching Peruvian-rules football,
music videos in Esperanlo, and Dr. Gene
Scott, | began to yearn for something a bit
more esoteric. It was at that point that |

discovered the world of SSB on C-band
satellites.

A friend told me that if | hooked a good-
quality communications receiver, like my
Kenwood R-100, to the baseband output of
my satellite receiver, | could pick up all
sorts of interesting signals transmitted on
SSB. The sort of signals, my friend claimed,
that are far more interesting than the ex-
ploits to be found each evening on F4, 12
Better yet, he said, each transponder ol-
fers 38 MHz of frequency space. Yes,
friends, 36 MHz on some 16 satellites,
each with approximately 24 transponders.
That's equivalent to 384 HF spectrums!

This is whare my audio voyeurism comes
in. As you probably know, most long-dis-
tance telephone calls are transmitted by
satellite these days. What you may not
know, however, |s that many of the satal-

lites used are the same ones that home
satellite installations receive. Therefore, a
satellite earth station connected to an
SSB receiver results in a lot of interesting

listening.

The Communications Act of 1934, as
amended, prohibits listeners from divulg-
ing the contents of telephone communi-
cations. However, If you happpen to acci-
dentally tune across these signals, as |
often do, and you happen to hear some
really juicy conversations, as | often do,
there isn't very much the FCC can do
about it. After all, as a radio amateur, |
have a definite need to tune across the
complete spectrum ol most satellite tran-
sponders, and if in the course of my tech-
nical explorations | happen to hear some
heavy breathing going on, it isn't my fault.
Let MCI, ATAT, and the others scrambie
their transmissions, I'm going to continue
my experimentation. I'll keep quiet, but I'll
keep listening.

So there you have it. Audio voyeurism
taken to its limil. As for me, I'm just wait-
ing for Picturephone to make its grand re-
turn (heh-hah).

ELEMENT 1
MULTIPLE CHOICE

1) How wide is a standard US basseband
video signal?

1) 4.0 MHz 3) 14 MHz

2) 4.2 MHz 4) 40 MHz

2) Satellite receivers typically use Ga-
ASFET transistors. The acronym GaAsFET
stands for:
1) Gallium Arsenide Field Effect Tran-
sistor
2) Gallic Arsenic Field Effect Transistor

J) Germanium Arsenide Field Effect
Transistor

4) Gas Arsenic Field Effect Transistor

J) In a satellite receiver, a phase-locked-
loop (PLL) circuit is often used as:

1) a video enhancement circuit

2) a low-noise amplifier

3) a composite video generator

4) an FM demodulator

4) DOMSATs:
1) are operated by ATAT
2) are operated by RCA
3) are operated by COMSAT
4) Is a generic term for domestic satel-
lites
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5) Name the 73 Magazine columnist who
founded his own national TV system on
the Turks and Calcos Islands.

1) Blll Gosnay

2) Chod Harris

3) Robert Baker

4) Bob Cooper

ELEMENT 2
TRUE-FALSE

True Faise
1) A satellite’'s “'foot-

print” refers to its sig-

nal strength at various

points on the earth's

surface.
2} The “look angle” is the

angle above the hori-

zon at which a satellite
signal arrives at an

earth station’'s loca-
tion. e
3) Geosynchronous sat-
ellites are immaobile. b
4) “Shrouding” is a syn-
onym for “dish.” =
5) “Sky noise"” is a type
of man-made Interfer-
ence. LN
6) “"Adaptive deviation
multiplex™ is a satel
lite video format.

7) Teletext and videotex

are usually transmit-

ted on the vertical

blanking interval (VBI)

of a satellite-TV signal. -
B) US satellites can only

transmit NTSC video.
g) In microwave reception

the term “TI"" usually

stands for “terminated
interconnect.”

10) Dishes roughly two
meters in diameter are

routinely used for
video reception.

ELEMENT 3
SCRAMBLED WORDS

Unscrambie these words relating to sat-
ellites:

POMRCAATRO  RRRBUSCAIE

HOFNEERD RATSLET

PACES KAIN

ROCAS BRITO

QORRT RETDOWNNREVOC
ELEMENT 4

FILL IN THE BLANK

1) “Sun outages™ occur a year.
2) Small dishes have a beamwidth.

J) Largedisheshavea __ beamwildth.

4) The driven alement In a microwave an-
terina can also be called a

5) One uses a to convert a satel-
lite's microwave signal to a VHF fre-
quancy.

THE ANSWERS
Element 1:
1—2,2—1,3—4, 4—4, 5—4.
Element 2:
1=True W you're outside of the foot-
print, you can't receive the sat-
ellite’s signal.
2—True And where you point your an-
lanna

3—False They move at 7,000 miles per
hour, the same rate at which
the earth rotates.

4—False Walls or screens around a dish
that prevent side interference.

S5—Faise Microwave radiation that
comes from deep space.

6—False It's a method used for trans-

mitting stereo audio signals.

It's those little white dots you

see on the black line between

the picture frames.

B—False They can aiso handle PAL,
SECAM, and the rest.

9—Faise Terrestrial interference.,

7—True

10—False Usually for data or audio re-
ception.

Element 3:

(Reading from left to right)) COMPARA-

TOR, SUBCARRIER, FEEDHORN, TEL-

STAR, SPACE, ANIK, OSCAR, ORBIT,

ROTOR, DOWNCONVERTER.

Element 4:

1—twice

2—wide

J—narrow

4—probe

S—downconverter

SCORING

Element 1:

Five points for each commect answer.
Element 2:

Two and one-haif points for each comect
answer.

Element 3:

Two and one-half points for each correct
answer.

Element 4:

Two and one-half points for each correct
answer.

How did you do?
1-20 points— Beyond the horizon
21-40 points— Suffering from a sun
outage
41-60 points— Minimal reception
61-80 points— Some sparklies
81-100 points— Closed-circuit copy

73

WARDS

Bill Gosney KE7C
2665 North Busby Road
Oak Harbor WA 98277

It's hard lo believe the years which have
passed since our initial announcement of

the famous 73 Awards Program portfolio.
Since Its Introduction by yours truly,
KE7C, in 1979, we've seen the program
grow to become one of the most sought-
after challenges facing amateurs today!

Consisting of six domestic and live DX
operating achievementls, the program has
captured the Interest of rag-chewers,
DXers, and contesters alike.

The requirements for each award are
not as easy as one might lirst imagine.
Once you qualify for an award, you know
for sure you've earned i1. Here are the live
DX awards;

DX COUNTRY CLUB AWARD

1. Available to licensed amateurs and
SWL stations worldwide.

2. To be valid, all claimed contacts must
be made in a single calendar year (January
1 through December 31), beginning Janu-
ary 1, 1979

3. This award is issued for phone, CW,
and mixed-mode. Should the applicant
wish o recognize a single-band or mixed-
band accomplishment, he must state his
preference when making application.

4. A minimum of 73 DX countries must
be worked and confirmed from the 73
Magazine WTW (Work the World) DX List-
ing.

5. Annual endorsement stickers are
available for each succeeding year in
which application is made and a minimum
of 73 DX countries are worked.

6. To apply, prepare a list of claimed
cantacts in prefix order. include each sta-
tion's callsign, date and time ol contact in
UTC, mode, and band of operation.

7. Do not send QSL cards. Have your list

of contacts verified by two amateurs or a
notary public.

8. Award fee is $5.00 for each award. Do
not send IRCs or foreign currency. En-
dorsements are granted for a fee of $2.50.
Checks on foreign banks must be payable
in US funds.

8. Forward your application and fee to:
Bill Gosney KEVC, 73 Awards Manager,
2665 N. Busby Road, Oak Harbor WA
88277.

DX CAPITALS OF THE WORLD

1. This award is made avallable to Il
censed amateurs and SWL stations
throughout the world.

2. All claimed contacts must be made
on or after January 1, 1979. There are no
band or mode restrictions. Special recog-
nitlon will be given for single band or
maode if requested at the time application
IS made.

3. To qualify, applicants must work and
confirm a minimum of 50 different na-
tional capital cities in the world. Only cap-
ital cities of those countries appearing on
the WTW DX listing guality. Should a
country be contacted and its capital city
not commonly be known, go ahead and
list it in your application. The awards edi-
tor reserves the right to make a final deter-
mination.

4. To apply, make a list of contacts in
prefix order. Indicate the station callsign,
date and time in UTC, band and mode of
operation, the name of the national capi-
tal city, and the DX country.

5. Do not send QSL cards. Have your list
of conlacts verified by two amateurs or a
notary public.

6. Award fee is $5.00 and must be pay-
able in US funds. IRCs or foreign currency
can no longer be accepled.

7. Forward your application and award
fee to: Bill Gosney KETC, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
9R277.
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TEN-METER DX DECADE AWARD

1. The 10-Meter DX Decade Award is
made available to licensed amateurs and
SWL stations worldwide.

2. All contacts must be made on the 10-
meler band using only low-power (20
Watts of output or less) equipment, Exter-
nal amplifiers may not be used.

3. To be eligible, all contacts mus!t be
made on or after Oclober 1, 1878, Con-
tacts may be made on AM, SSB, CW, or 10-
meter FM. Mixed-mode contacts may also
be claimed. Crosamode contacts do nol
qualify.

4, To qualify, a minimum of ten DX coun-
tries must be worked from the WTW DX
Listing. Endorsements will be given for 25,
50, 75, and 100 contirmed countries.

5 To apply. prepare a list of claimed
contacts in prefix order. Include the call-
sign of each stallon worked, the date and
time in UTC, band, mode, and a briel de-
scription of the equipment used in making
each contact.

6. Do not send QSL cards. Have your ap-
plication verified by two amateurs or a no-
tary public.

7. Award lee is $5.00 in US funds only.
Sorry, we cannot accept IRCs or foreign
currency, Endorsements are $2.50 each.

8. Forward your application and award
fee to: Bill Gosney KE7C, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
98277.

SPECIALTY COMMUNICATIONS
ACHIEVEMENT AWARD (CLASS A-1)

1. This is made available to licensed
amateurs and SWL stations throughout
the world.

2. To be eligible, all contacts must be
made on or after January 1, 1879. Only
communications via SSTV, RTTY. EME
(Earth-Moon-Earth), andior OSCAR will be
recognized lfor award credit. Contacts be-
tween stations on OSCAR and EME may
be made using the mode authornzed in
your country. Mixed-mode contacts are
nol valid, however.

3. To quality, applicants must work a
minimum of ten DX countries from the
WTW DX Countries Listing. Special rec-

ognition will be made for those exceeding
the ten-country minimum.

4.To apply, prepare a list of claimed
contacts in calisign prefix order. Include
the date and time in UTC, the band and
mode of operation, and a description of
your equipment and antenna system used
lo make the contacts.

5. Do not send QSL cards. Have your list
of contacts veritied by two amateurs or a
notary public.

6. The award fee is $5.00 in US funds
only. IRCs or foreign currency Is not ac-
ceptable. Foreign checks must be payable
in US funds.

7. Forward your application and award
fee to: Bill Gosney KETC, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
88277

SPECIALTY COMMUNICATIONS
ACHIEVEMENT AWARD (CLASS A)

1. Available to licensed amateurs and

SWL stations throughout the world, this
award requires all contacts be made on or
after January 1, 1979,

2. Only communications via SSTV,
ATTY, EME (Earth-Moon-Earth), and/or OS-
CAR satellite will be recognized for this
award. Contacts between stations on 05
CAR and EME may be made using any au-
thorized mode allowed in your country,
Mixad-mode contacts are not valid.

3. To qualify, applicants must work and
confirm contact with each of the 50 US
states. There are no band reguirements.

Specific band accomplishments will be
recognized, however, if requested at the
time application is made.

4. To apply, the applicanl must prepare
a list of claimed contacts in alphabetical
order by state. Inciude the date and time
in UTGC, the band and mode of operation,
and a description of the eguipment and
antenna system used.

5. Do not send QSL cards. Have your list
verified by two amateurs or 2 notary pub-
lic.

6. Award fee is $5.00 in US funds only.
Sorry, we cannot accept IRCs or foreign
currency.

7. Forward your application and award
fee to: Bill Gosney KETC, 73 Awards Man-



AFRICA

FBaw
FBEX
FBBZ

FH
FR

FR
FR
FR
HS
IG
IH
J2, FL8

ST

ZD7
208
ZD9

ZE, 22
751,2.4,6
252

252

Z53

386, T
388
389
ac
JCe
JD6
av
3%
3y
54
&H
5N
FR
BT
su
sy
5X
52
&0
BV
P
70
T
gQ, V59
8G
9
gL
a0
au
9%

EUROPE

c3

CT
CT2, CU

Botswana

Gambia
Mozambique
Morocco

Tangier

Guinea Bissau
Madeaira Is.

Angola

Republic of Cape Verde
Comoros

Canary Islands
Ceuta and Melilla
Ifni

Rio de Oro

Liberia

Eritrea

Ethiopia

Crozel

Kerguelan |s.
Amsterdam & S1. Paul
Mayotte

Glorioso Island
Juan de Mova, Europa
Haunion

Tromelin
Bophuthatswana
Lampedusa |sland
Pantelteria 15,
Djibouti
Seychelles
Transkei

Sao Tome and Principe
Sudan

South Sudan

Egypt

Cameroon

Central African Empire
Congo

Gabon

Chad

lvory Coast

Benin

Mali

Heard |sland
Aldabra Island
Chagos (Diego Garcia)
Desroches
Farguhar

Upper Volta

St. Helena
Ascension Island
Gough Island and
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