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coder/decoder, IC-PS25
internal AC power sup-
ply, AG1200 preampli-
fier and the TVI200 TV

¢ IC-1271A Base Station
e [C-12AT Handheld
¢ IC-120 Mobile

The IC-RP1210 completes your
1.2GHz system. It features a field
programmable (198 channel, DIP

¢ IC-RP1210 Repeater

Explore 1.2GHz with ICOM. Only
ICOM offers the most complete line of
ham gear for 1.2GHz...the IC-1271A
full-featured base station transceiver,
the new IC-12AT handheld, the IC-120
mobile and the IC-RP1210 repeater. So,
get away from the crowd and be a
pioneer on |.2GHz.

The IC-1271A 1240-1300MHz
base station transceiver features 10
watts of RF output power, 32 memo-
ries, scanning and multi-mode opera-
tion including ATV (amateur TV).

A variety of options are available
for the IC-1271A including the IC-EX310
voice synthesizer, UTI15S CTCSS en-

interface
unit.

The new IC-12AT covers from
1260-1299.990MHz, has ten memory
channels, memory scan, program scan
and programmable offset. It also features
an LCD readout, RIT and VXO, 32 built-in
tones and a DTMF pad.

The IC-120 1.2GHz mobile trans-
ceiver has six memory channels, scan-
ning, an HM-14 up/down scanning mic,
RIT, LED readout and three tuning
rates. Accessories include the ML12
10 watt amplifier and the PS45 slim-
line external power supply.

switch), high st.'eﬂ::nlltj,r F'LL repeater

access to
CTCSS,
three-
digit
DTMF
decoder
for control '8
of special J§
functions,
|0 watts,
select-
able hangi#
time and B
ID'er.

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Flichmnnd. B.C. V6X 2T4 Canada

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 1.2GHz786




MODEL 8000 DUPLEX

* Desk top or rack mounted versions
* Pulse or fully regenerated tone dialing

 Full and half duplex operation
* Half duplex privacy mode

* Internally squelched audio

* Powerful toll call protection
 Secret toll override code

* % up # down or multi-digit access M TE— . T — e ThO. O
* Ringout ek A o Soeeest T DUPLEX INTERCONNECT
« End to end signalling (DTMF standard) o B eV O s 1 . .

* Auto answer on 1st, 2nd, 4th or Bth incoming ring

* Mobile to mobile signalling

» Telephone initiated control mode

 Dip switch selectable hybrid compensation capacitance.

* Programmable timout and mobile activity timers with unigue beeps
* Disconnect beep

« Separate repeat level control

* Lightning protection

« Connectors for options

* 10-16VDC powered

28 dip switches make all features user programmable and
selectable.

OPTIONS
8001 ANI code validator (up to 1024 access codes)
8002 1000 call two tone signalling
8003 32call CTCSS signalling
8004 FCCregistered coupler
8005 Centralized computer billing system

NOW ANYONE CAN ENJOY FULL DUPLEX!

Merely connect a CSI Model 8000 to any duplex base (such as the
Yaesu FT-2700RH) and presto. . .you have an instant full duplex

mobile telephone system!

Or, the 8000 can be connected to any repeater for shared use. A
landline caller can selectively call any mobile on the system with
(end to end) regenerated DTMF (standard), CTCSS (optional) or two
tone sequential (optional). Mobiles can even selectively call
each other!

Knowing the correct code, a caller can take control of the 8000 from
any touch phone and voice communicate with mobiles that are not I
equipped with touch dialers.

No other duplex patch offers so much for so little.

FIRST CLASS FEATURES and PERFORMANCE
.. .COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM FLY WITH A PATCH FROM CSI

PRIVATE PATCH 1lI

A high performance VOX based patch for simplex systems and for
operation through remotely located repeaters.

Thousands of Private Patch lll's are in both amateur and com-
mercial use worldwide. Private Patch |ll enjoys a reputation that is
second to none.

CW ID and other powerful features make Private Patch lil the best
deal going in Vox Simplex phone patches!

MODEL CS-9500

For exemplary simplex performance, the CS-8500 control station inter-
connect incorporates a full ¥z second of landline to mobile electronic
voice delay. Voice delay assures compatibility with the slowest
CTCSS or trunked repeater systems.

Attractively styled to complement any decor.

STANDARD FEATURES (Both models) .

* Automatic busy signal disconnect

* Three simple connections to base radio
* Simplex operation (VOX, of course)
 Digital “‘fast VOX"

« Toll restrict

» Secret toll disable code

e Selectable tone or pulse dialing

« Control interrupt timer

* Ringout (reverse paich)

(maintains positive control in simplex mode)
= Three digit access code (eg. % 73)

* Ringout inhibit if channel is in use

e Lightning protectors
e Spare relay position
* 110VAC supply

* And much more

OPTIONS: 12 VDC or 230 VAC power
FCC registered coupler

[ . DEALERS

AMATEUR ELECTRONIC SUPPLY HENRY RADIO NG DISTRIBUTING CORP. -12
Milwakee Wi, Wickiitte OH, Los Angeles CA Miami FL
Oslando Clearawaler FL

- P e e s it s
nr:w CORP, : FL THE HAM ,T;m
EGE, INC. Cutver City CA WESTCOM
Torrance CA 90505 "ﬁ%u ottt B v
Phone: (213) 373-6803 San Diego CA, Van Nuys CA " he s mepe oS e sy
OMNI ELECTRONICS COM-WEST RADIO SYSTEMS LTD.

Laredo, TX Vancouwer, BC



RECEIVE WEATHER CHARTS
IN YOUR HOME!

G

You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.

Some transmitting sites even send weather satellite cloud
cover pictures!

You’ve heard those curious facsimile
sounds while tuning through the
bands — now capture these signals
on paper!

Assemble ALDEN's new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoying a new hobby
activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts

of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

Easy to assemble — Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit tog
tive case that adds the finishing professional touch.

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

P

ether in a durable, attrac-

PN Easy to order.

_ B Only $995 for the complete

ALDEN Weather Chart Recorder Kit.
To order, fill out and mail the coupon below. For
cash orders enclose a check or money order for $995.
Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, IA, MA, NY, WI.
(Export price is $1250 F.O.B. Westborough, MA. Specify
50 or 60 Hz.) To use your MasterCard or Visa by phone,
call (617) 366-8851.

ALDENELECTRONICS

Washington Street, Westborough, MA 01581

R T T T A e v it St s e et i |
NAME:
CALLSIGN: _
ADDRESS:____
CITY: __ _STATE: _

ZIP:

_1 I've enclosed a check or money order for $995.00 and
$5.00 for shipping and handling, plus applicable sales tax.

1 Charge to: [ MasterCard ‘......;_.\ 1 Visa ?
ACCOUNT # (ALL DIGITS) ) |

R el AN ] ) | |
EXPIRATION DATE
| IS )

SIGNATURE REQUIRED
IF USING CREDIT CARD __




New MFJ-1274 lets you work VHF and HF packet

with built-in tuning indicator for $169.95 ...

. . . you get MFJ's latest clone of TAPR's TNC-2, TAPR's VHF/HF modem and
built-in tuning indicator that features 20 LEDs for easy precise tuning

MFJ-1274

$169°°

MFJ-1270

$139°°

Now you can join the exciting world of
packet radio on both VHF and HF bands with a
precision tuning indicator . . . for an incredible
$169.95!

You get MFJ's top quality clone of the highly
acclaimed industry standard TAPR TNC-2. We've
made TAPR’'s modem selectable for both VHF and
HF operation, added their precision 20 segment LED
tuning indicator, a TTL serial port. an easily
replaceable lithium battery for memory back-up and
put it all in a new cabinet.

If you don't need the tuning indicator or the
convenience of a switchable VHF/HF modem. choose

the affordable MFJ-1270 for $139.95.

All you need to operate packet radio is a
MFJ-1274 or MFJ-1270, your rig, and any home
computer with a RS-232 serial port and terminal
program.

If you have a Commodore 64, 128, or VIC 20 you
can use MFJ's optional Starter Pack to get on the air
immediately. The Starter Pack includes interfacing
cable, terminal software on disk or tape and
complete instructions . . .everything you need to get
on packet radio. Order MF.J-1282 (disk) or MFJ-1283
(tape), $19.95.

Unlike machine specific TNCs you never have to
worry about your MFJ-1274 or MFJ-1270 becoming
obsolete because you change computers or because
packet radio standards change. You can use any
computer with an RS-232 serial port with an
apropriate terminal program. If packet radio
standards change, software updates will be made
available as TAPR releases them.

Also speeds in excess of 56K bauds are possible
with a suitable external modem! Try that with a

Order any product from MFJ and try it -

no obligation. If not satisfied return within
30 days for prompt refund (less shipping).

* One year unconditional guarantee = Add
$5.00 each shipping/handling * Call or write lor
free catalog, over 100 products.

“When You Buy, Say 73"

MFJ ENTERPRISES, INC.
Box 494, Miss. State. MS 39762

machine specific TNC or one without hardware
HDLC as higher speeds come into widespread use.

You can also use the MFJ-1274 or MFJ-1270 as
an excellent but inexpensive digipeater to link other
packet stations.

Both feature AX.25 Level 2 Version 2 software,
hardware HDLC for full duplex, true Data Carrier
Detect for HF, multiple connects, 256K EPROM, 16K
RAM (expandable to 32K with optional EPROM),
simple operation, socketed ICs plus much more.

You get an easy-to-read manual, a cable to
connect your transceiver (you have to add a

connector for your particular radio), a connector for
the TTL serial port and a power supply for 110 VAC
operation (vou can use 12 VDC for portable, remote
or mobile operation).

Help make history! Join the packet radio
revolution now and help spread this exciting network
throughout the world. Order the top quality and
affordable MFJ-1274 or MFJ-1270 today.

Now you can tune in
HF, OSCAR and other non-
FM packet stations fast!
This MFJ clone of the TAPR

MFJ-1273, $49.95 (uning indicator makes
tuning natural and easy - - it shows you which
direction to tune. All you have to do is to center a
single LED and yvou're precisely tuned in to within
10 Hz. 20 LEDs give high resolution and wide
frequency coverage.

The MFEJ-1273 tuning indicator plugs into the
MFJ-1270 and all TNC-1s, TNC-2s and clones that

have the TAPR tuning indicator connector.
o 24

To Order or for Your Nearest Dealer ﬁm.
800-647-1800 ek

Call 601-323-5869 in Miss. and .
outside continental USA. [t AW

Telex 53-4590 MFJ STRKV
73 Arnateur Radio = February, 1987 3



A VERY BAD IDEA?

Just as the news of gold
brought hundreds of thousands of
Americans to California a hundred
years ago, we're seeing a feeding
frenzy of greed gathering behind
the idea of selling off lesser need-
ed ham frequencies and splitting
the money among the few of us
amateurs who are still left.

To get a handle on the actual
value of our ham bands, you
should know that the Metromedia
cellular license is up for sale for
$1.2 billion. The value of a radio
channel has to do with how much
income can be derived from it. My
calculator doesn’t have enough
digits to work out the valueofa TV
channel—which can be sold in 50
to 100 markets, each one worth
billions.

Let's see, if we sold off one of
our ham bands, say the 420-450-
MHz band, and we only got $10
million per channel instead of $1
billion—figuring 20 kHz per chan-

EVER SAY DIE

Number 20 on your Feedback card

nel and thus 50 channels per
MHz—we'd have about 1,500
channels to sell, times at least
50 markets, a total of 75,000
channels. Heck, if we marked
'em down to $10 million per chan-
nel for a quick sale, we'd have
$750,000,000,000 to split up.

The FCC says there are about
420,000 of us. However, the latest
73 subscription mailing brought
back a 12.5% return marked "‘de-
ceased.”" That brings the number
of live amateurs down to around
360,000, Further, | see no reason
why we should even think of split-
ting the pot with hams who are so
little interested in the hobby that
they aren’t active—which brings
us down to more like 175,000.
This would net about $4.3 million
each. Now the gquestion is, would
you swap our wonderful 450-MHz
band for a lousy one-time $4.3 mil-
lion for yourself? Not darned like-
ly, right? Heck, after taxes you'd
only have about $2.7 million at the
new 38% tax rate. If you're able to

4 73 Amateur Radio *» February, 1987

invest this for a return of 8% per
year, you'd have $216,000 which
after taxes would be more like
$134,000—which isn't as much
as it sounds. Piddling.

With decent houses going in the
millions, even rather ordinary
yachts over a million, and many
cars in the $125,000 range, you'd
have to watch your expenses
carefully just to get by. You might
even want to settle for a Taiwan-
made Rolex instead of a Swiss.

But, | argue, this is ridiculous—
here we're talking of selling a
priceless heritage. Well sure, they
say, but since we aren’t bothering
to keep the hobby alive by attract-
ing youngsters, we're going to
lose it anyway when the last few
amateurs die off in a few years. So
why not get what we can for it now
and take up some other hobby? If
we sold off even one ham band,
every ham could retire today and
live off the income from invest-
ments. Live frugally perhaps, but
live. Imagine what we could make
by selling all of 'em!

One bunch of contentious old-
timers has been arguing that the
proceeds of selling our ham
bands shouldn’t really be split
evenly, but should be apportioned
on the basis of seniority. For in-
stance, I've been at it for 48 years,
so | would get 48 shares of the pot.
A new Novice might get one
share. | don’t know just why, but
this proposition has a subtly at-
tractive aspect.

If we're going to divvy things up
on that sort of basis, perhaps we
should provide extra credits for
hams who were active during the
years when amateur radio was
benefitting the world—back be-
fore the Incentive Licensing pro-
posal brought the hobby to a com-
plete halt in 1964. Perhaps double
points for years before 1964
would even things a bit. This
would give me 76 shares instead

Continued on page 10
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KENWOQOD

...pacesetter in Amateur radio

Matching Pair

TS_71 1A/81 1 A VHF/UHF all-mode base stations

The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squelch
(DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

* Highly stable dual digital VFOs.
IThe 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

e Automatic mode selection.
You may select the mode manually
using the front panel mode keys.
Manual mode selection is verified In
International Morse Code.

* All-mode squeich.
* High performance noise blanker.
* Speech processor.
For maximum efficiency on SSB
and FM.
¢ |[F shift.
* “Quick-Step” tuning
Vary the tuning characteristics from

¢ Large fluorescent multi-function ¢ Versatile scanning functions. “conventional VFO feel” to a stepping
display. Programmable band and memory scan action.
Shows frequency, RIT shift, VFO A/B, (with channel lock-out). “Center-stop" ¢ Built-in AC power supply.
SPLIT, ALERT, repeater offset, digital tuning on FM. An “alert” function lets Operation on 12 volts DC is also
code, and memory channel. you listen for activity on your priority possible. |

* 40 multi-function memories. channel while listening on another * Semi break-in CW, with side tone.
Stores frequency, mode, repeater off- frequency. A Kenwood exclusive! * VS-1 voice synthesizer (optional)
set. and CTCSS tone. Memories are e RF power output control. More TS-711A/811A information 1s
backed up with a built-in lithium battery.  Continuously adjustable from 2 to available from authorized Kenwood

25 watts, dealers.
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Optional accessories.

* |F-10A computer interface ¢ MC-48B 16-key DTMF, MC-43S UP/
e [F-232C level transiator DOWN mobile hand microphones
* LU-10 call sign dispiay * SW-200A/B SWR/power meters:

» SP-430 external speaker SW-200A 1.8-150 MHz \ J
e \/S-1 voice S}FﬂthESIZEF S\W-200B 140-450 MHz
* TU-5 CTCSS tone unit » SWT-1 2-m antenna tuner

*MB-430 mobile mount e SWT-2 70-cm antenna tuner
e MC-60A, MC-80, MC-85 s PG-2U DC power cable TRIO-KENWOOD COMMUNICATIONS

deluxe desk top microphones ARG i A
omDion. Laillorma Sl 20U
] NECEIVErs andl mosl acCessones .
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N KENWOOD

pacesetter in Amateur radio

Ultimat@A fiordable HT!

I I I "' 20 5 A I e 12 VDC input terminal—allows ¢ Heavy-duty final amplifier and heat

direct mobile or external J/ sink. The die-cast rear panel assures
- ) Al power supply operation. f;’ reliable operation. With the optional
ol TR IO e L When 12 VDC is applied,  /  12-volt PB-1battery pack, the TH-205AT
SCEIvVEL Uilimate AlToraaniity: power output increases to  / provides 5 W output. The standard
It's here now! The affordable. 5 watts! / %BSDI‘LEB!-E ;Jrr:}wdlea 2.5 W output.
“Kenwood Quality” hand-held trans- % E mW low power).

ceiver. Standard features include » Large, easy-to-read LCD display.

a large, easy-to-read LCD display, = O /  Frequency, offset, memory channel,
wide-range power requirements | : : TX, RX, and battery indicator.

(operates on 7.2 VDC—-16 VDC),
p Frequency UP/DOWN keys. Used to

3-channel memory, built-in
battery saver circuit, and, when / select frequency or scanning direction

operated on 12 VDC, a robust
five watts of power! The die-
cast metal rear panel/heat sink
assures cool, reliable operation.
Receiver frequency coverage
from 141—-163 MHz is also
standard—you can even listen
to the “weather channels” at
162.40 or 162.55 MHz!

¢ Monitor switch—to check fre- —
quency when PL encode/
decode switch iIs on.

* Extended frequency coverage s
for certain MARS and CAP
operations.

¢ 3 memory channels store fre- —//
quency and oifset. And so easy
10 use! Simply press the
memory channel number to
recall your favorite channels!

4

o Night light, offset/reverse. w4

* 16-key DTMF pad for repeater —
autopatch s standard.

» Scan function key

* Automatic battery saver circult extends
pattery lite. No buttons to push!

» Supplied accessones include: Rubber
flex antenna, belt hook, 8.4 V, 500 mAH
NiCd battery pack, wall charger.

b,

|||||||

o

Optional Accessories

1) PB-112 V 800 mAH NICd batl. pack (5 W out-
put) 2} I’H 284V 500 mAH NiCd batt, pack (2.5 W
output). 3) PB-3 7.2 V 800 mAH NiCd batl. pack
(15 W output). ) PB-4 7.2 V -'E_-EU',;- mAH NICd batt
pack (1 :‘: '.' output). 5) BT-5 AA manganese/alkaline
patiery e. 6) BC-7 Rapid harger for PB-1,. 2, 3

or 4 T] H_ FH ompac! battery charger

B} HMC ‘ﬂ Speaker nn-:rljprww 8) SC-12, SC-13

;_“,u ft - 1“] H 4 3 H A - ':' T * NI edf 1iennas
1) RA-8B StubbyDuk antenna ® TS| 3 CTCSS
':"': ‘1_ sy __I . '-.-r:'.- . lr;J'F'FH ':- ;- inl, & L 'R [
power booster ® LH-4, LH-5 Leather cases ®* MB

Mobille bracket ® BH-5 Swivel mount ® PG-2Y I'_JII
cable ® FG-3C Filtered cigar lighter cord

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

M L oy, M TNl - Fa44 LA el = §
& I'or a IO-Menvood ranscelvers and most accessories 1111 West Walnut Streel
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Jammin’

ACCORDING TO A STORY in Sweden
Calling DXers, the Soviet Union has stopped
jamming Russian-language broadcasts from
China's Radio Beijing. Sino-Soviet relations
have been warming up lately, and this seems
an attempt to prove to the Chinese that the
USSR is playing according to the rules. The
Russians have also recently stopped jamming
transmissions coming from Albania and South
Korea. Although not considered a jamming
transmitter, the Soviet over-the-horizon radar
(affectionately known as the Woodpecker)
continues to operate up and down the HF
bands. It looks as though the U.S. will have as
many as three OTHR systems running in the
near future; government experts claim that
interference to radio services in the 3-30-MHz
range will be *'minimal."’

Video Nouveau

THE AMERICAN RADIO RELAY LEAGUE'S
latest promotional video has begun produc-
tion. The thirty-minute show, tentatively titled
“The New World of Amateur Radio,"” depicts
the fun and excitement to be found in ham
radio, and targets both children and retirees.
The production team includes Forrest
“Frosty’’ Oden N6ENV and Bill Pasternak
WAGITF. Roy Neal KEDUE will be featured in
the video. The producers are looking for inter-
esting stories to include in ““The New World"';
if you have suggestions or material, or would
like to volunteer a little time to the project,
contact Bill Pasternak WABITF, 28197 Robin
Avenue, Saugus CA 91350.

Lookithat!

SPEAKING OF THE LEAGUE, take a look at
page 8 of this issue—you'll find an ad from the
ARRL! Believe it or not, Wayne and the folks in
Newington have decided that it's time to join
forces for the sake of ham radio. We need to
speak to the government with one strong
voice to get the rules we want and to help save
our hobby from sliding down the tubes. Yes,
there's an ad for 73in QST, too. Don't worry
that Wayne has gone soft—if the ARRL
screws up, you can bet that W2NSD will be
right on top of it.

Decline

DESPITE THE SUCCESS of the volunteer
testing program, the number of hams is still
decreasing. The VECs certainly are pack-
ing them in, and testing sessions are be-
ing held as often as once every two weeks
in some areas. But for several months in a
row now, the number of hams deleted from
the FCC computer has exceeded the num-

ber added. Granted, the totals are low—Ilast
month we saw a decline of only 70 licens-
ees, but it's not the boom everyone had hoped
for with the advent of the VE system. One of
the biggest problems we have is that there
iIs no way to count the number of operators
in the country. It's only been a few years
since the ten-year license was adopted, and
a lot of our folks are just dying off. Most
of the time the FCC is not notified of a li-
censee's death, so we end up with a lot of
non-breathing people in the computer. Last
month | mentioned that a mailing we sent out
came back with 12% marked '‘deceased.”
Twelve percent! That rate is only going to
climb as we head further into the ten-year
license term. Unless Novice Enhancement
works or we get a no-code license estab-
lished, you can expect a sudden sharp decline
in the amateur population when all of those
ten-year licenses expire and there's no one
alive to renew them.

PIARA

THE INTERNATIONAL COMMUNITY in and
around Paris, France, has established the
Paris International Amateur Radio Associa-
tion to promote activity among licensed for-
eign operators in France. If you happen to be
in Paris on the fourth Friday of the month, be
sure to drop in on the regular club meeting (at
7 p.m.); the rest of us can get a copy of
PIARA’s newsletter by sending an SASE to
Chuck Martin F/AB4Y, CPU A-316, APO NY
09777. Chuck reports that French reciprocal
licenses are now being granted while-you-wait
in Paris.

RFC

ANEW COMPANY has been formed by V/UH-
Fers Ken Holladay K6HCP and Everett
Gracey WABCBA. Ken and Everelt were the

This is Colleen Brady KB2BRL of East Aurora
NY and her friend Lasagna. Colleen is 10
years old. We don't know how old the dog is.

original co-founders of Mirage Communica-
tions. Their new company, RF Concepts, will
offer products for the V/UHF enthusiast such
as an all-mode, 170-Watt VHF amplifier with a
built-in GaAsFET preamp and a 30-Watt HT
amplifier also with a built-in preamp. You can
get in touch with RFC by writing or calling RF
Concepts, 2000 Humboldt Street, Reno NV
89509; (702)-827-0133.

Coop Clip

WE INADVERTENTLY snubbed Jim Cooper,
Jr. KDQOZ when we published the results of
73's 160-Meter SSB Championship. Jim had
over 500 QSOs and in excess of 100,000
points to capture the top spot in Minnesola
and tenth place in the country. Good work,
Jim!

G/ACK

REPORTING IN GATEWAY, the ARRL's
packet newsletter, Jeff Ward GO/KBKA tells of
a breakthrough for packet radio in Great
Britain. The Radio Society of Great Britain was
informed by the Department of Trade and In-
dustry late in November that limited operation
of packet stations would be allowed. Specially
licensed packel repeater stations, running on
144 650 MHz, are able to store and forward
messages, but are prohibited from acting as
full-featured bulletin boards (English hams
can't download files from the PBBSs). Right
now, packet stations are restricted to two me-
ters; late next year UHF allocations will be
opened to packet operation. Jeff says that the
network is using WORLI! autoforwarding soft-
ware. Current PBBS-authorized stations are
GB3AP, GB3BP, GB3DB, GB3DP, GB3EP,
GB3HP, GB3HQ (RSGB HQ), GB3JP,
GB3NP, and GB3UP (University of Surrey/
UoSAT). If you want to keep up-to-date with
packet in Great Britain, you can subscribe to
Connect International, a new publication dis-
tributed by the RSGB. The price for airmail
delivery is 9.24 Pounds Sterling; subscrip-
tions run from July 1. Address your request to
the Radio Society of Great Britain, Lambda
House, Cranborn Road, Potters Bar, Herts.
EN6 3JW, United Kingdom (love those En-
glish addresses!).

No Retest

THE FCC has decided that automatic retest-
ing is not appropriate in most cases of trouble
during a volunteer-administered ham exam.
The commission reasoned that the team of
volunteer examiners is close enough to the
situation to decide whether an application
should be processed or not. If someone is
caught cheating, the exam papers will be
flagged by the VE and no license will be is-
sued. The applicant would be free to try again
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at another testing session. The FCC did point
out that they still have the authority to require
a retest of any ham at any time.

Ham Scam

A VERY OFFICIAL-LOOKING LETTER from
what appeared to be a government agency
connected with the FCC was shown to us
at the Ham West convention in Nevada. The
gist of the letter was that the FCC would not
renew a ham ticket unless you sent $50 to the
license renewal service. The firm is based in
Gettysburg, and the language used was very
persuasive. Be aware that it does NOT cost
anything to renew a ham ticket. Just get a
Form 610 from your local ham club or Volun-
teer Exam Coordinator and mail it in. The li-
cense renewal services are in fact legal and
usually service the broadcast and land mobile
industry where paperwork is much more com-

plicated. Someone apparently heard that
hams were gullible.

Insta-Ham

KONRAD EKSTROM WB1GXM has asked
the FCC to speed up the process of getling a
ham license. Konrad suggests that the com-
mission issue blocks of callsigns to the Volun-
teer Exam Coordinators, who would in turn
issue calls at random to successful appli-
cants. The FCC would still handle the printing

and mailing of the official station and operator
license. We'll let you know if Gettysburg as-
signs a number to Konrad's petition.

Vintage Heath

HEATH COMPANY President Bill Johnson re-
cently presented two vintage Heathkit com-
puters to the Smithsonian Institute in Wash-
ington DC. The H-8 microcomputer and H-9
terminal will be part of a permanent exhibit
called ““The Information Revolution.” The pre-
sentation was held in conjunction with the
Capitol Heath User's Group conference
where nearly a thousand Heath computer
owners gathered to exchange data about their
machines.

Cap Tip

AN ERROR in Terry Staudt's “Defuse RFI"
article in our November, 1986, issue may have
left you wondering why you bothered with a
coaxial ground. Please change the capacitors
on the ends of the coax to .001 uF.

Classy Rigs

IF YOU HURRY, you can still dust off your
vintage gear and have it running in time for
this year's Classic Radio Exchange. The test
will be held from 2100Z Sunday, February 1,
to 0400Z Monday, February 2. A classic radio

JOIN ARRL

BENEFITS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More—Much More!

MEMBERSHIP APPLICATION
Name

Street

City Prov./State

$25 in U.S. $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
prool of age, may request the special dues rate of $20 in the LL.S. $28 elsewhere, in U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership

Bank. No.

Expires
Expires

The American Radio Relay League

225 Main St.
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Newington, CT. 06111

USA

is considered to be any equipment at least ten
years old, although you can enter the contest
with any rig (you get more points by operating
a classic radio). Exchange your name, RST,
QTH, and receiver and transmitter model (if
it's home-brew, just send the PA tube num-
ber). The same station may be worked with
different equipment combinations on each
band and mode. To calculate your score, mul-
tiply your total QSOs by the number of differ-
ent receivers, transmitters, and states/
provinces/countries on each band and mode.
Multiply that number by your Classic Multipli-
er: the total years old of all of the receivers and
transmitters you used (you have to make at
least three QSOs on each piece of gear). If you
have a classic transceiver, multiply its age by
two. Certificates and memorabilia are award-
ed (“'every now and then,” says sponsor Jim
Hanlon WBKGI) for the highest scores, the
longest DX, the most exotic equipment, the
best excuses, and so on. Send your logs, com-
ments, and pictures to Jim Hanion, 5560 Lin-
worth Road, Columbus OH 43085. Be sure to
include an SASE.

Aloha

THIS MONTH'S COLUMN comes to you with
the help of The W5YI Report, Gateway, Ama-
teur Satellite Report, and Wesllink. Don't
forget to send your news items to 73 Mag-
azine, WGE Center, Peterborough NH 03458,
Attn: QRX.

(@ KDK The FM-240 for 2-Meters
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There is NO OTHER Transceiver
On the Market Today that can
Surpass the KDK FM-240 in size,
features, and Price! NONE!

|; SANTEC |

COMPARE SANTEC WITH ANY
OTHER RADIO BEFORE YOU BUY

ST-20T 3AvE,

® Has a 24-hour clock
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Things Come /8¢
In Small (i
Packages.

The SS-32HB is a new hybrid sub-audible
encoder plucked from Communications Special-
ists’ Hothouse. It has grown through a cross of
the time tested SS-32, the subminiature SS-32M
and space age micro circuitry. This program-
mable 32 tone encoder measures a scant .5 x 1.0
x .15 inches; no small wonder it allows the addi-

tion of continuous tone control to a bunch of COMMUNICATIONS
hand held transceivers that lack space. ﬁS‘PECIAUSTS
Why not snip your problems in the bud, with " 226 W. Taft Ave., Orange, CA 92665-4296

our fast, one day delivery and attractive one year Local (714) 998-3021 = FAX (714) 974-3420
warranty. Entire U.S.A. 1-800-854-0547



from page 4

of 48, which certainly seems
much more equitable and logical.

Should we also recognize the
class of license in some way? I've
seen some suggestions that Nov-
ices and Techs have a one multi-
plier, Generals a two, and Ad-
vanced and Extras a five. Ten
seems more reasonable for Ad-
vanced, but five is okay. | don't
see anything wrong with that.
Let’'s see, that would bring me up
to 380 shares. Eminently reason-
able, really.

Should there be a bit of extra
credit for hams who have made
substantial contributions to the
hobby—for instance in the way of
articles published in our major
ham magazines? Several of the
more perceptive hams have pro-
posed this—suggesting an addi-
tional credit of two and a half
shares for every page of writing
which has been published. Sure,
this would give an extra boost to
regular columnists, but then these
are the people who have helped
make amateur radio exciting over
the years, so perhaps it’s time for
them to get their reward. | like the
concept, despite it's seeming to
favor me slightly with my 1,437
pages of editorials and articles
published over the last 30 years—
which would only amount to an
extra 3,620 shares, bringing me to
4,000 shares.

Let's see, where are we now?
With 175,000 active hams with an
average age of 56 years—with
most licensed at about 16 years
old, that would give them 40 years

EVER SAY DIE

of hamming. Factoring in license
class we have about 70,000 Nov-
ices and Techs, 97,000 Generals,
and 274,000 Advanced and Ex-
tras. The additional shares at-
tributable to being published
would add 120,000 more shares.
We'd need a computer to work all
that out, but | figure I'd end up with
around $295 million this way. Not
personally being greedy, | don't
see anything wrong with this. In
fact, how's about checking out an-
other ham band to sell? | know |
might have a problem parting with
450 MHz for a personal gain of a
lousy $300 million, but once they
start talking real money, well. . .
golly, these are things a person
has lo consider.

Sure, we've got a bunch of 450
repeaters around—most of ‘'em in
Southern California. Maybe it's
time to talk about moving them up
to 1200 MHz, right? We should
also remember that a major earth-
quake is due within the next thirty
years which could slide Southern
California right into the Pacific
Ocean, resolving the 450-MHz re-
peater situation.

If the inactive hams have to
pass up their share of the sale,
there are likely to be some lively
discussions over which of us have
been "active’ and which haven't.
Perhaps we should work out the
ground rules early on. My sugges-
tion for proof of actual activity
would be to ask for QSL cards
showing postal dates. Too bad if
you haven't been QSLing, which
is a serious enough ham crime to
warrant being declared a non-
ham anyway. This might be a

La Ciudad que Capturo al Sol

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in

envelopes cannot be accepted.
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good time to note the 73 QSL card
ad in this issue, Better safe than
sorry.

All this is still slightly iffy, of
course, but I've been around long
enough to remember the great
scandal in our past where a cer-
tain group of hams were reputed
to have swapped off 7,300-8,000
kHz, which used to be part of our
40m ham band, in exchange for
enough for them all to buy rather
nice homes and upgrade their
standard of living substantially.
So perhaps there's a precedent
for us to start cashing in on our
assets.

FCC Chairman Mark Fowler
has recently been talking serious-
ly about leasing radio frequencies
instead of just plain giving them
away as the FCC has so far. That
makes a lot of sense because ra-
dio frequencies are a natural re-
source just as much as land, min-
erals, trees, water, and air. So if
the FCC starts leasing their radio
frequencies, it seems logical for
us to sell off some bands we
haven't been using much—like
some of our microwave bands
which are both enormously valu-
able and are totally unused by us.
Found money, even if it's only a
few million dollars for each of us.

What is that rumbling sound? |
think it sounds like lawyers rush-
ing to buy Callbooks to find clients
and get us to enter a class action
suit to get the bonanza started.
Heck, even if we did get $750 tril-
lion for 450 MHz, by the time the
lawyers got through we'd be lucky
to get anything ourselves. Keep
this whole thing quiet, okay? The
best thing for you to do is tear this
editorial out and burn it so no
lawyers will find it by accident.

But doesn't it gall you just a bit
to have the investment bankers
and arbitragers happily scam-
ming billions while we poor hams
sit here almost penniless on top of
what is obviously a goid mine?

VIVA GARLAND!

Back last summer when | gave
a talk at the Dallas hamfest, | was
approached by Ken McNatt
NSEDI and asked to address the
Garland Amateur Radio Club.
Hmmm, with my tight schedule,
working in an extra visit to the Dal-
las area wasn't easy. Well, | had to
be in Las Vegas for Ham/West in
early November, so why not stop
off a day in Dallas for Garland?

The Garland club managed to
round up around 250 hams to hear
me—doing a good job of packing
‘em into the Performing Arts Cen-
ter. The visit came off just fine,
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with a nice dinner before my lalk
so | could get acquainted with the
club movers and shakers—and
the local FCC official.

Though the subject of my talk
was serious, | tried to go at it with
humor. Unless a lot of 'em lied, |
think the group enjoyed the talk.

Getting on my dance card isn't
easy—I'm pretty well planned out
a year ahead—but | can often take
off an extra day now and then
and stop off on my way some-
where to give a talk—as | did in
Garland. I'm planning on getting
to the Miami, Orlando, Dayton, At-
lanta, and Watertown SD ham-
fests, the Chicago, Las Vegas,
Osaka, Seoul, Taipei, and Hong
Kong consumer electronic shows,
Comdex in Atlanta and Las Veg-
as, my submarine reunion in Mo-
bile and a mini-reunion in New
London CT, skiing in Aspen and
Italy, and (hopefully) skin diving/
hamming on Truk, Ponape, Ma-
juro, and Palau. How much can |
do in one year?

Anyway, if your club is near a
major airport and on my way to or
from somewhere I'm going, let's
see if a date can be worked out.
The cost? My expenses. Shep
K20RS says if | charge $1,000 I'll
get a much more attentive audi-
ence. Well, | don't particularly
need the thou—what | do need is
to get more hams to find out how
much fun 73is to read these days.
We need to do everything we can
to get our hobby growing again.

EXTRA-CLASS LICENSES—
$100

An old ham friend of mine called
with news that competition has
driven the cost of getting an Exira-
class license down to $100 in
Puerto Rico. It seems they were
going for $500 until fairly recently
when competition reared its ugly
head, forcing the price down.

Apparently the FCC is well
aware of the scam and seems un-
interested. While there's been
some talk of doing this by mail
order, at present it's still neces-
sary to get down to Puerto Rico to
get your license. It was suggested
that 73 organize some Group Li-
cense Tours. We could even in-
clude a visit to the famous dish at
Arecibo. I'll bet we could put to-
gether a great package.

The really nice thing about all
this, according to my informant, is
that it completely bypasses all that
silly Morse code and technical
stuff. Hams entering the hobby via
this route will be expected to learn
their theory and regulations later.
Pedro. . .ooops, | mean my

W2NSD/5 puts on the feedbag with members of the Garland Amateur
Radio Club (photo by KSHGL).

friend. . . said there are a growing
number of Extra-class hams on
the air who haven't yet learned the
Morse code for the letter E. That's
terrible. By the way, it's *'dit,"”" so |
don't leave you wondering.

The Puerto Rico VEC program
solves a lot of the problems which
have been holding back other
groups. Not only have they elimi-
nated the code requirement,
the rules, and theory, but appli-
cants don't even have to under-
stand English! Before this, the
ham exams had always been
given in English, which was a
problem in this Spanish-speaking
country.

Admittedly, $100 is a bit more
than the ARRL VECs charge, but
look at the exira service you get!
Even if | could pass the code, the-
ory, and rules test cold, I'd prefer
going to Puerto Rico, just so |
wouldn’t have to worry. Peace of
mind is worth extra. No one fails
their ham tests there.

But, you say, if the FCC knows
about this, surely they'll insist on
retests. Not according to the latest
I've heard. Oh, there was some
talk of it, but the FCC doesn’t have
the manpower or the money 1o
do it. No, it's up to us to keep
our own house clean—if any-
one cares.

You might look at this another
way—if you don’t start rounding
up your would-be ham friends and
getting them on a special 73 mag-
azine pre-ham tour to Puerto Rico,
we're going o be up to here in
Spanish-speaking Extra-class
hams. Either get busy or start tak-
ing Spanish lessons.

Sure, I'm making light of a seri-
ous problem. What else can | do?
The facts seem to be as |'ve stat-
ed, so what else can we do but
laugh at the ridiculous position
we've gotten ourselves into?

We lost the FCC's respect when
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we turned down their effort to get
us to accept a no-code license for
220-MHz operation. That's when
they pulled the plug on us, so now
we're on our own. If we don't like
VEC groups selling ham licenses
to all comers, okay, what are we
going to do about it?

In the early 1960s we had a
huge influx of no-code, no-theory
hams into the hobby. These were
licenses given away by hams to
their friends and wives. For a cou-
ple of years it was very difficult to
find anyone on two meters who
knew anything at all about the-
ory. In time, these people either
learned theory and code or
dropped out.

| had an editor of 73 who came
into the hobby that way—given his
ticket by a friend. He knew zero
about anything. Well, he got inter-
ested and later made an excellent
editor.

So, though I'm not serious
about running tours to KP4, in
some ways it isn't all that bad an
idea. |If we could get a million new
hams at $100 each and even 30%
of them took to the hobby, we'd
almost double our strength.

The average newcomer to ama-
teur radio spends about $600 in
his first year. $600 million in ham
gear sales would sure perk up our
dying ham industry.

HELP WANTED

Now that we've got 73 grow-
ing (for a change), | have one of
the more exciting—at least for a
real ham—career opportunities
around. If you know a ham or two
who might fit the bill, cue "em in.

I'm looking for a ham who en-
joys getting on the air with new
ham gear, so we can test new
equipment and report on it in 73.
I'm looking for a ham who won't
be fazed by packet or OSCAR—
perhaps someone who can help

me set up stations on Caribbean
islands for mini-DXpeditions.

Of course there are always spe-
cial projects—perhaps setting up
a bulletin board so any reader in-
terested can call in and find out
about contests, FCC actions, DX-
peditions, OSCAR, and such. Or
maybe we want to do something
different and unusual for Dayton.

What | have in mind seems to
me like the ultimate in a ham job.
Of course it won't hurt being in-
volved with a fast-growing pub-
lishing group. We 've several more
publications in the works, com-
plete with staff investment oppor-
tunities to share in the equity.

New Hampshire isn't one of the
fastest growing states by acci-
dent. The combination of quality
of life and lowest taxes in the
country has helped this growth.
It's an exciting place to live,

In order to make 73 even more
fun to read, I'm anxious for us to
test virtually every new ham
product coming on the market. |
want you to know what will be fun
for you (or what sucks). If you're
like me, you're not as interested in
an exhaustive technical evalua-
tion as in a review of how the
equipment is to use in actual prac-
tice. What are the benefits when
compared to other gear? Things
like that.

It seems as if every time three
hams get together at least one of
‘em has the entrepreneurial spirit,
so the next thing you know they're
talking about putting a new ham
product on the market, They get
themselves all excited and soon
one of ‘em is calling me to see
what | think. My answer is sim-
ple—you're crazy. No sane per-
son would get into the ham busi-
ness—a dying market of fussy,
crolichety, penny-pinching old
men like me.

But if hams are resistant to com-
mon sense and want to get in the
business anyway, | think we owe
them the best we can offer in sur-
vival—which means giving them
all the promotion of their products
we can in 73. We want to an-
nounce their new products—test
‘em and report on 'em—and in
general help let you know why
they're so excited about what
they're doing.

The few of us working on 73 are
already up to here, so we don't
have nearly enough time to re-
view new products—hence this
plea for help.

If you know someone who
seems to fit the bill, pass the word.
| know I'll find it difficult to un-
derstand why someone interest-



Or This Inexpensive

It Really Shouldn’t Be This Easy

Remember just a few years
ago, how it took a roomful of
equipment just to work RTTY.
And if you wanted more than one
mode it took a dedicated com-
puter system costing thousands
of dollars. The new AEA Pakratts
are proving it doesn’t take lots of
equipment or money to enjoy
working all bands in five different
modes.

First, A Good ldea

The idea behind the Pakratt is
very simple. One controller that
does Morse, Baudot, ASCIl, AM-
TOR, and Packet, and works both
HF and VHF bands. Of course the
decoding, protocol, and signal
processing software must be in-
cluded in the unit, and connec-
tion to the computer and
transceiver have to be easy. The
unit also has to be small and re-
quire only 12 volts, so it will work
both in the shack and on the road.

Second, Computer Compatible

It doesn’t matter what kind of
computer you have, we have a
Pakratt for you. The PK-64 works
with the popular Commodore 64
or 128, and the PK-232 works with
any other computer or terminal
that has an RS-232 serial port.
The PK-64 doesn’t require any ad-
ditional programs. Simply con-
nect to the computer and
transceiver and you're on the air.
The PK-232 needs a terminal or
modem program for your com-
puter. The one you're using with
your telephone modem will work
just fine.

Fourth, AEA Quality and Price

PAK &

e e i T
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PAKRATT "™ Model PK-232

Third, Performance and Features

The real measure of any data controller is what kind of on-air perfor-
mance it gives. While the PK-64 and PK-232 use different types of
modems, both give excellent performance on VHF. The optional HF
modem of the PK-64 uses independent four-pole Chebyshev filters for
both Mark and Space tones, and A.M. detection. The HF option can be
factory or field installed.

The PK-232 uses an eight-pole bandpass filter followed by a limiter
discriminator with automatic threshold correction. The internal
modem automatically selects the filter parameters, CW Fc =800 Hz,
BW=200 Hz; HF Fc=2210 Hz, BW=450 Hz; VHF Fc=1700 Hz,
BW = 2600 Hz.

The PK-64 uses on screen indicators to show status, mode, and
DCD (Data Carrier Detect) while the PK-232 uses front panel in-
dicators. Both units use discriminator style tuning for HF operation.
And that’s just the tip of the iceberg. Features like multiple connects
on packet, hardware HDLC, CW speed tracking, and other standard
AEA software features are included in both the PK-64 and PK-232.

Not many manufacturers like to discuss quality and price at the same time. AEA thinks you want high
quality and low price in any product you buy, so that's what you get with the Pakratts. Ask any friend who
owns AEA gear about our quality. The people who buy our products are our best salespeople. As for price,
the PK-64 costs $219.95, or $319.95 with the HF option. The PK-64A, an enhanced software unit with a longer
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 costs $319.95 with the HF
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more

information contact your local dealer or AEA.
Prices and specifications subject to change without notice or obligation.
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Advanced Electronic Applications, Inc.
P.O. Box C-2160, Lynnwood, WA 98036-0918
206-775-7373 Telex 6972496 AEA INTL UW

“When You Buy, Say 73"
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ed enough in amateur radio
to make a career isn’t already
reading 73, but I'm game to try, if
that's the case. Write to Wayne
Green, WGE Center, Peterbor-
ough NH 03458, and explain
clearly why | can’t possibly get
along without you.

VOICE VIA METEOR TRAILS

Amateurs pioneered the use of
the ionized trails of meteors for
communications, sending short
bursts of CW to make contacts.
It's a slow and difficult way to
communicate, so it's never been
popular.

A note from K2SE with an enclo-
sure from Defense Science and
Electronics magazine says that
GTE has successfully sent voice
via meteor trails. They did this by
digitizing the voice—a sneaky
way which we hams should have
thought of. By digitizing the voice
and sending the data at high
speed in the second or less when
a path is open, then turning the
received signal back to analog,
it's possible to get voice through
the short, intermittent ionized
trails.

Oh well, by being asleep at the
switch we didn’t get there first, but
let's at least get there. Let's see
what you expernimenters can do
with some two-meter meteor trail
communications and digital voice.
Who'll be first? I'm sure it'd be
Sam Harris W1BU, if he were still
with us.

AN EASY $100

A short piece in the October
Omni struck a spark. It had to do
with tuning in on computers froma
distance—several hun- dred me-
ters, the article said. Hmmm. That
seems to have the making of a
new type of business.

According to Omni, you need a
TV set, a good directional anten-
na, and then a gadget for synchro-
nizing the incoming data with the
TV set’s scan rate, which they say
might cost about $15 to build.

We might do some experiment-
ing to find better frequencies to
monitor than the TV channels. If
you knock together a synch unit
which will allow you to display the
received computer data on a TV
set, you've got a great system for
remole monitoring. However, if
you were to park across the street
from the Federal Reserve Board
in a van with one of these, your
motives might be suspected.

My suggestion for a new com-
puter security business is to put
together one of these and use it to
demonstrate to businesses how

vulnerable they are to spying. You
should have no problem in getting
a nice juicy contract to redo their
computer cabling with shielded
wire so they won't be broadcast-
ing their secrets to anyone inter-
ested in tuning in.

I've got a $100 bonus for the
best synch circuit submitted to me
before March 1.

HAM/WEST

Though just in its second year,
John Weaver W7IA's Ham/West
convention in Las Vegas was, |
believe, the biggest hamfest ever
for the city. And that despite our
having substantially fewer hams
than we did fifteen years ago
when Saroc was flying high.

Saroc got started mainly as a
repeater-oriented gathering, with
Art Housholder K9TRG bringing
in suitcases of Motorola HTs,
which he sold at incredibly low
prices from his hospitality suite.
Alas, Saroc eventually died of
massive mismanagement.

While I'm not a big fan of Las

slipping right out of your pocket
and into that bandit. You get or-
anges and plums, none matching.
On the fifth quarter, you ring up
cherries and two quarters plunk
into the tin echo chamber for ev-
eryone in the casino (or grocery
store) to hear. The machine is
playing your song.

Can you pick up your two lousy
quarters, take your 75¢ loss, and
walk away? Legend has it that a
woman actually did this in 1977.
Plans are being made for a TV
special to commemorate the
event. You're 75¢ down and this
damned machine is starting to pay
off. As five more quarters go in, a
sinking feeling starts—you're a
couple dollars out to this crummy
thief. Now you jam your quarters
in with a grim determination to
play until you hit the inevitable big
one and get even again. After all,
how long can it suck up your quar-
ters without paying off? Ten dol-
lars later you begin to develop
some respect for the monster's

appetite.

““Can you pick up your two
lousy quarters, take your 75¢ loss,
and walk away? Legend has it that a
woman actually did this in 1977."

Vegas, | do have to go there at
least a couple times a year for
business shows. The main ones
are Comdex in November and the
Winter Consumer Electronics
Show in January. Yes, | enjoy the
shows, but the “‘gambling" gets
me. | put that in guotations be-
cause the odds are so stacked
against you that there should be a
more accurate word. Bleeding,
perhaps. It's all around you, right
from the slots as you get off your
plane to slots in the grocery
stores.

You have to have the willpower
of an AA member to keep from
dropping “'just a couple” quarters
In the ubiquitous slot machines.
Like in the grocery, your change is
red hot and begging to be put into
the slots just a few feet away.
Alas, once you put your first coin
in a slot your fate is sealed. Doom.
What follows is as inevitable as
death eventually following birth.

The first two quarters go in easi-
ly. Big deal. 50¢, right? Well, un-
less you are out of quarters, there
is no power on earth going to keep
three or four more quarters from
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Hmmm, is it time to admit de-
feat and get the hell out of here?
No, the next machine is sitting
there and could well have been
primed by the last sucker to dump
a load—let’s give it a couple of
quarters and see. The whole mis-
erable mess slarts over.

There obviously has to be some
reason to these things. | won-
der, do the slots which are out
front pay off better so they'll at-
tract more players? Or are the
back ones adjusted for a better
payoff because fewer people will
use them? We see the signs out-
side promising lavish payoffs
from the slots, but we experience
the usual sinking feeling and de-
pression as the bandit gradually
sucks us dry of our quarters and
sends us home promising we'll
never, ever, get caught in that
net again.

The action is about the same at
the craps table, only faster. You
do, if you really know the game,
have much better odds than with
the slots. Indeed, I'm convinced
that with some practice with a
computerized crap game I'd be

able to steadily win at craps. But
it's a slow way to make money, so
| haven't tried it.

Roulette has terrible odds, a
sucker's game. Not as bad as
Keno, but lousy. Vegas is paved
from one end to the other with
slot machines. With so many, and
with so many people playing
them, obviously they must be
fun, right? | challenge you to find
one slot player in the entire city
who is smiling. After the first quar-
ter it's a grim, losing effort to get
back to zero. What you do is get
down to zero.

Sure, there are some pro-
fessionals who win regularly.
But you'll see them at the craps
tables and you'll see they know
exactly what they are doing. They
know the odds on every bet. |
know you'll find this hard to
believe, but the size of the bet-
ting area on the table is a good
indication of the odds. The larger
the betting area, the better the
odds for the house. The very best
bets for you aren't even on the
table!

The pros bet the best odds they
can and then watch how the dice
are going. If they're running hot
for a roller they bet with him. If
they're running cold, they bet with
the house. If there’s no noticeable
hot or cold trend, they come back
later and see how things are
running.

The head count for Ham/West
was around 3,000 and everyone |
talked with said they had a great
time. The dealers who had
brought ham gear to sell said they
did best on Friday, before every-
one had been viciously attacked
by the slots and craps tables. Buy-
ing was much slower on Saturday.
Well, | guess it's more “fun" to
dump quarters into slots than go
home with a packet radio unit,
right?

Ham/West will be coming at you
again next November, so start
saving your quarters. . .for some
ham gear. The dealers will have
great prices for you.

Comdex was just a day after
Ham/West, with about 85,000
in attendance. It's the biggest
computer show of the year,
making hotel rooms very diffi-
cult to find. But next year, comput-
er industry hams—and there
are hundreds—might come a
couple days early and take in
Ham/West.

The Ham/West banquet came
off well, with Roy Neal K6DUE
officiating and Bill Pasternak

Continued on page 106



When we set out to make the best amateur radio
equipment in the world, we had some pretty tough

standards to live up to...

So we designed the RC-850 Repeater Controller, the industry’'s top of the
line repeater control systemn. Now in it's “third wave” of innovation, thanks to its
designed for the future architecture and new software releases,

The 'B50 defines the industry standard in repeater control systems,

Fully remotely programmable with Touch-Tone commands

Front panel LED display

Over 300 word customized male and female speech synthesis vocabulary
Time/day of week Scheduler with 10 set-up states, 30 changeovers and
events, over 100 scheduled items for hands off operation and automatic
reminders.

Full or half duplex autopatch, autodial (250 numbers), emergency autodial,
reverse autopatch, antidialer, toll restrict including telephone exchange
tables, supports remote and muitiple phone lines

e Informative remotely programmable ID's (17), tail messages (13),

bulletin boards (5)

16 channel voice response analog metering, automalic storage of
min/max values on each channel, values may be read back on command
or may be Included in any programmable messages

Supports synthesized remote base transceivers and full duplex links
Individual user access codes to selectable features

Mailbox for user-to-user, and system-to-user messages

Paging - two-tone, 5/6 tone, DTMF, CTCSS, HSC display,

user commandable and may be included in programmabile

messages (Le. alarms)

@ Easy hookup to any repeater

Our new Digital Voice Recorder lets you remotely record ID's, tail messages,

and various other response messages for automatic playback through your
repeater. Audio Is stored digitally with no-compromise reproduction guality in
up to eight megabits of memory. The DVR can support up to three independent
repeaters for a low per-channel cost. Its Touch-Tone activated voice mailbox

lets your users easily record messages for other users when they aren't around.

QST: Attention All Hams

If you own a shack, you should know about ShackMaster™

ShackMaster lets you carry your home station with you in the palm of your
hand. It acts as your gateway to the world, linking your handheld

transcever 1o your high performance HF station. Now, instead of your
valuable home equipment being available to you 1% of the time,

it's available 99% of the time! Whether around the house, in the yard,

or across town, ShackMaster lef's you take it with you,

But thaf's just pari of ShackMaster's story. It lets you communicate
with the family by handling third party fraffic — its electronic mailbox and
intercom let you keep in touch. And a simplex patch lets you place
important calls directly through your home phone,

Crossband linking — VHF/UHF to HF
Telephone access to your home station
BSR Home Control interface

Electronic Mailbox
ShackPatch™ intercom into the shack

PersonalPatch™ simplex autopatch

QC

ﬂdVﬂ nced 1
computer
controls, inC.

... yours

... and ours.

If your repeater budget can't aflord the ‘850, we offer the

RC-85 Repeater Controller, which we like to call the “second best
repeater controlier in the world”, Its a scaled down, simplified version of
our ‘850, but overall, it offers more capability and higher quality

than anyone elses control equipment at any price.

® Remotely programmable with Touch-Tone commands

Over 175 word customized male speech synthesis vocabulary
Selectable “Macro sets” for easy control operator selection

Autopatch, autodial (200) numbers, emergency autodial, reverse patch
Remotely programmable informative 10's (7). tall messages (3),
bulletin board (2)

Supports synthesized remole base transceiver, control receiver, alarm
Selectable, informative courtesy tones

Talking S-meter, Two-tone paging

Easy hookup to any repeater

For those who like to “roll their own”, we can get you off to a rolling start with
our ITC-32 Intelligent Touch-Tone Control Board Much more

than just a decoder, it's a mini-control system of its own, with the basic
repeater and remole base functions builll-in. And it can be tallored by you
with its Personality Prom

28 remotely controllable latched or pulsed logic ocutputs

4 alarm or remote sensed logic inputs

Response messages to confirm command entry

Repeater functions including COR, IDer, timers, courtesy tone, eic.
Remote base functions including control of synthesized Iransceiver

e e 0

L B N

® HRemotely recordable, variable length audio tracks,

accessed from controller messages

Top quality, no compromise audio reproduction

Supports up to three repeaters lor cost effective installation

Expandable to roughly & minutes of speech in 8 megabits ol memory
Easy interface 1o RC-850, RC-85 controllers, or to any stand-alone repeater

All our products are documented with high quality, easy 1o read manuals.

Our goal is to advance the state of the repeater art. But most of all,
our products put the FUN back into the FUN MODE!

oo

To order one of these advanced control products, call 408-727-3330.
Technical manuals are available for purchase and the amount paid is applied
as a deposit on the equipment. For specifications and a copy of our ACC
MNotes newsletter, just write or send in your QSL card to:

—_—

VISA
Visa and Mastercard accepled.

2356 Walsh Ave = Santa Clara, CA 95051 » 408-727-3330




In repeaters, there’s NO GOMPARISON

For your new or upgraded Repeater System, you won't find a better
quality or higher performance machine than the SCR2000X.

This highly advanced unit includes a wide array of DTMF Remote Control Functions,
Automatic DignaIContrnls and a full complement of front panel local control, test and

SCR2000X W/Accessories
SCA100 100-150 W Amp.
SCP30 Super Heavy Duty

_ 30 Amp. Power Supply, etc.

SPECTRUM’S 2000X
Microprocessor controlled repeater

metering functions. The 2000X is a com-
mercial grade repeater which provides

RF performance superior to any competi-
tive unit. And it's built to last—for years

and years—by Spectrum...the people
with over a decade’s experience in

worldwide repeater/link systems.

STANDARD FEATURES

B Autopatch/Reverse Palch, WI0 & 1 inhibit

B Dial Pulse Converter W Autodialer

W Phone line & “over the air'’" command
modes. Virtually all functions may be turned
on/off remolely.

B Touch Tone Control of ‘Timeout’, ‘Hang
Time', Patch Timeout, TX Inhibit/Reset,
Paich & Reverse Patch Inhibit/Reset, P.L.
ON/OFF [w/optional P.L. board), elc.

B Up to 6 Auxiliary Functions. More with
TTC300.

B Full 16 Digit Decoding with Crystal Con-
trolled Decaoder IC

B Touch Tone Mute B “Kerchunk Killer"

B Unigue Courtesy Tones

B Timeout Warning Tones

W Automatic CW ID & ID Command

B Microprocessor Memory ‘Battery Backup'

B Autopatch AGC for constant levels

B Local Status indication via 12 Function pan-
el LED Display

B Front panel Touchtone Pad for Local Con-
trol & Phone line access.

B Full Panel Metering: Rcve, & Xmtr. func-
tions plus Voltages & Currents

B New-improved: RCVR, UHF Xmtr., Power

Supply!
W 30-75 Watt VHF & UHF Models
B 100-150 Watt Final Amps Available

“The Repeater of the Future” —Available Today!

FCC Type Accepted for Commercial Service

And that’s not all...

We also make

SCR77D Desktop/Portable Repeaters

B |deal for low power local use

B Portable/Mobile at the scene of
an Emergency

W Increase coverage at parades
or other Public Service events

B 'Mountaintopping" with
battery pack

W Full Duplex Computer/

Data Links
B Compact, Rugged
B Self Contained

B 10W UHF. Built-in Duplexer

B 15W VHF, External Dpxr.
B Optional Autopatch & P.L.
W AC or 12VDC Input

Rcvr., Xmtr., Control Boards, Duplexers, Antennas, Cabinets, Xcvrs, etc., also
available. Amateur & Commercial.

/5l) SPECTRUM COMMUNICATIONS

1055 W. GERMANTOWN PIKE - NORRISTOWN, PA 19403 -

DEPT. 52 -

(215) 631-1710 « TLX B4&-211
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1987
CALLBOOKS

The "Flying Horse”
sets the standards

Continuing a 66 year tradition,
three new Callbooks for 1987.

there are

The North American Callbook lists the calis,
names, and address information for licensed
amateurs in all countries from Canada to
Panama including Greenland, Bermuda, and
the Caribbean islands plus Hawall and the
U.S. possessions.

The international Callbook lists the
amateurs in countries outside North
America. Coverage includes South America,
Europe, Africa, Asia, and the Pacific area.

The 1987 Calibook Supplement isa new idea
in Callbook updates; it lists the activity in
both the North American and International
Callbooks. Published June 1, 1987, this
supplement will include all the new licenses,
address changes, and call sign changes for
the preceding 6 months.

Publication date for the 1987 cCallbooks is
December 1, 1986. See yvour dealer or order
now directly from the publisher.

O North American Callbook
incl. shipping within USA
incl, shipping to foreign countries

$28.00
30.60

O International Callbook
incl. shipping within USA
incl. shipping to foreign countries

$28.00
30.60

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

SPECIAL OFFER

0 Both NLA. & International Callbooks
incl. shipping within USA $£53.00
incl. shipping to foreign countries 63.00

ok o Rk F k% kB &

Illinois residents please add 6Y;% tax,
All payments must be in U.S, funds,

RADID AHATEuH ' I I:l I(
ﬂ (= | INC. ~31

e Dﬁm
925 ShErwnud Dr., Box 247
Lake Bluff, IL 60044, USA
e

Tel: (312) 2346600 oommmm . <_'




ETTERS

SHELL SHOCK

I'm writing in response to your
Never Say Die editorial of Decem-
ber, 1986. It is usually an informa-
tive and intelligent column, but
what | don't understand is your
desire to offend CBers with old,
tired, recycled Polish jokes.

Half of your ranks started out as
CBers, although most amateurs
deny it, and if CBers didn't “up-
grade’’ and get their Novice tick-
ets, the Amateur Radio Service
would never be able to increase its
population.

Instead of trying to offend
CBers, why not convince those
old farts to honestly recruit new
operators into the fold, instead
of coming across with that old
attitude of "'l learned Morse code
and if you want to become an
amateur, so can you."" Not every-
one can master Morse code, it's
as plain as that. And once you
do, the only people you can com-
municate with are other amateurs.
| suppose that's why most ama-
teurs | know still have CBs in their
cars. It's the only way they can
talk to their XYLs at home,
because Momma doesn’t have
her ticket.

Amateur radio operators and
their leaders need to take a good
look at their hobby and rewrite
some of their rules if they want to
bring some life and new blood
back into their ranks.

I'm also amazed at KW10's
suggestion in the Letters coclumn
to Mad in Madison to pick a call-
sign and get on the air as a pi-
rate—stating that it's no big deal
and that he and Wayne started out
in that fashion. What the hell is
going on there? Can't you folks
down at 73 get your acts together?
Should a guy break his chops and
go to classes and get his ticket or
just pick out a callsign and start
transmitting? How can one of your
staff advocate such an idea? Per-
haps I'm a bit naive, but that
seems like a preposterous sug-
gestion coming from a radio mag-
azine whose purpose you say is to
promote the hobby.

| think you and your staff were
all sitting too close to the hull of
that submarine when the shelling
started and now you're suffering
from group shell shock.

Number 18 on your Feedback card

By the way, do you know why
they call amateur operators
“hams™? It's because they have
the 1Q of a pig's behind. Your
column tells me something must
be lacking in the average ham op-
erator's mentality when you have
to give them instruction on how to
color in a map. | hope they can
stay inside the lines!

Rick Chapter
Massapequa NY

Rick, anyone who reads your
letter will understand my “‘desire
to offend CBers."'—Wayne.

Rick, it's not preposterous at all.
Think about what I've been saying
about ham radio for the past year
or so: It's just a hobby. We're sup-
posed to be having fun with ama-
teur radio, but some folks get so

states so well the apparent state
of mind of much of the non-ham
community coveting the frequen-
cy allocations we have luxuriated
in for so many years.

My appreciation is even greater
when | realize that he must be a
ham. Who else would ‘‘have
friends | have been trying to talk
into getting their ham ticket for
years'' and ""have gone to many
hamfests around the state’'? Who
but one of us could know us so
well, dirty laundry and all?

Thanks, Mad in Madison, for
hanging it all out there. Perhaps
your letter will “‘rouse a little rab-
ble"’ and get some of us thinking
about the image we present to our
fellow hams, possible future
hams, and to the public.

Perry, you had to have his true
identity before you would publish
his letter. My bet is that he is a
licensed ham, probably Extra
class, and quite possibly a mem-
ber of the 73 staff. Right?

Hal Sprague KH6GP!
Honolulu HI

“I think you and your staff were all
sitting too close to the hull of that
submarine when the shelling started.”’

bent out of shape trying to follow
the “rules’’ that they lose sight of
this simple fact.

I just talked to a fellow who's
been a boollegger for twelve
years. He has WAS, WAC, and is
going for DXCC. Is he having fun?
You bet he is! The bootleggers are
among the most active operators
on the air.

Brief quiz: Who is smarter, the
guy who spends a year lrying to
learn Morse code, fails his exam
twice, and ends up with a Tech
license when he really wants an
Advanced, or the guy who just
buys a TS-940 and operates
wherever he pleases?

| don't advocate doing away
with licensing, but neither do | be-
grudge the pirates their fun.—
KW10.

HAL IN HONOLULU

| read the “Thumbs Down"’ let-
ter in your October issue—would
have to agree with the author that
he does indeed seem to be a
dumb bastard—then read with
great appreciation the December
letter from ‘"Mad in Madison.”
Great appreciation because he

Despite his letter sounding like an
excerpt from Never Say Die, Mad
in Madison is NOT, in fact, on staff
here at 73. The letter was typical
of a type we receive periodically
which call for complete anarchy
on the airwaves. Most of these
folks are NRA types who haven't
really thought much about what
they're saying—they just mimic
words that they have heard from
other “‘activists.”’

Just as bad, though, are the
hams who loudly and blindly cling
to the current system just because
they haven't the courage to think
outside of it. Instead of just lash-
ing out at new ideas, we have o
consider questions such as,
“What would ham radio be like if
we had no FCC?" You may be
surprised at the answer.—KW10.

LIST

If we wonder why amateur radio
is dying, enclosed is a partial list of
those hobbies that do not require
a license or exam: baseball, foot-
ball, photography, computers,
model railroading, scuba diving,
stamp collecting, archery, bowl-
ing, jogging, video games, model

cars, part-time jobs, tennis, etc.,
etc. Amateur radio requires study,
outmoded code requirements, ex-
ams, and hoping that you pass. A
kid of 12 or 13 does not want to be
bothered with that. A hobby is to
enjoy, not frustrate.

Ben Alabastro WA2PXR
Frankfort NY

Sorry, you didn't convince me.
Everything that you mentioned in
your list has entry requirements.
Granted, you don’'t need a license
to collect stamps, but you do have
to spend a great deal of time learn-
ing about them. Sports require
lots of practice if you want to be-
come proficient at them. Ham ra-
dio is no different than anything on
your list.

Part of the reason we’re losing
kids is that amateur radio is basi-
cally pretty boring. Years ago it
was a great thrill to put together a
little rig that would span the globe.
These days all we do is drop a
kilobuck on a pre-built do-all
transceiver and plug it in. And it's
not like hams are interesting to
talk with, either. How many times
can a 13-year-old hear, “"Weather
hereisrain, rig hereis. . . " before
the radio is shut off permanently?

Thank goodness there are
hams involved in pushing the
edge of technology; in packet, dig-
ital television, satellites, signal
processing, spread-spectrum,
and so on. | think a friend of mine
said it best when he stood up in a
ham radio industry meeting and
said, “"We're just waiting for you
old folks to die so that the young
people can get on with this hob-
by."—KW10.

Having gotten tangled up in the
legally binding contract that NSD
slithered into the lower corner of
page 4 of the December, 1986,
issue, | have searched the maga-
zine advertisements from cover to
cover to find the cheapest way out
of this unscrupulous trap. My sug-
gestion to others so entangled is
to circle 142 on the Reader Ser-
vice card and also buy some of
your QSL cards. Hopefully the
magazine will not stoop to such
depths again. | shall endeavor to
keep subsequent issues out of the
hands of literate minors. And for
the price of a 22¢ stamp, | will be
one of the 17 people taking a gam-
ble on the Feedback drawing.

Bradshaw B. Lupton, Jr. K1TE
Shrewsbury MA
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The model 5000 Phone Remote from Tri-H Communications.

PHONE REMOTE

Tri-H Communications now of-
fers the Phone Remote model
5000A, a product that allows oper-
ation of an HF, VHF, or UHF base
station from any touchtone™ tele-
phone. The model 5000A requires
no internal connections to the
transceiver and includes a securi-
ty code. Programmable activity
and push-to-talk timers with time-
out warning beeps are provided
in case the telephone connection
is lost.

For complete information,
check Reader Service number
216.

BIRD MODEL 4421

Bird Electronic Corporation has
introduced the model 4421 rf pow-
er meter, a programmable, mi-
croprocessor-based instrument
that measures forward and re-
verse power to 1 kW from 1.8 MHz
to 1 GHz. The unit features an ac-
curacy of +3%. Two sensors cov-
er the frequency range; each sen-
sor carries a calibration profile in a
reprogrammable memory. An op-
tional interface provides for re-
mote operation from a GPIB- or
RS-232-equipped computer.

For more information about the
model 4421, check Reader Ser-
vice number 214.

Bird’s model 4421 rf power meter.
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SUPERSCAF

Aftronics, Inc., has announced
SuperSCAF, a digitally tuned
switched-capacitor audio filter for
CW, SSB, RTTY, and other nar-
rowband modes. The unit incorpo-
rates a crystal-controlled 14th-or-
der elliptical bandpass filter
whose upper and lower cutoff fre-
quencies are programmed via a
front-panel thumbwheel switch.
Cutoff points may be selected
from 300-3,500 Hz in 100-Hz
steps. The initial skirt slope is 150
dB per octave with an overall stop
band attenuation of at least 51
dB. Passband ripple is less than
0.2dB.

New communications analyzer from Ramsey.

SuperSCAF is available for
$137 in kit form; please check
Reader Service number 215 for
maore details.

RAMSEY COM-3

Ramsey Electronics has in-
troduced the COM-3 program-
mable microprocessor-based
communications service moni-
tor. The COM-3 covers 100 kHz
to 1 GHz in 1-kHz steps and
features keyboard entry of pa-
rameters, programmable memo-
ry, high sensitivity in receive
mode, full transmit protection, a

This little gem caught our eye:

NEW PRODUCT OF THE MONTH

[
|

|

diode tester.

TESTON'S CHECKMAN MINI

Teston's card-size Checkman Mini fits in your shirt pocket and
gives immediate voltage and resistance measurements with
built-in autoranging. The unit can handle up to 20 megohms and
500 V ac or dc, displaying the value on a 10mm-high LCD. The
Checkman Mini also features an audible continuity checker and

The Checkman Mini retails for $35; for complete information,
please check Reader Service number 217.

built-in frequency counter, and
an LED bar-graph deviation in-
dicator.

The COM-3 runs on a built-in
rechargeable battery and weighs
less than 10 pounds, making it
ideal for portable use. Suggested
list price is $1,995; for further in-
formation, please check Reader
Service number 205.

220 TRANSVERTER

Microwave Modules of Liver-
pool, England, has announced
the MMT 220-28 15-Wait linear
transverter for 220-225 MHz. The
unit connects directly to the
transverter jack on your transceiv-
er and features a MOSFET front
end for excellent receive perfor-
mance. Transmit mixer sensitivity
for full output is 1 mW.

The MMT 220-28 retails for
$250; for more information, check
Reader Service number 208.

WELLER PYROPEN

The new Pyropen from Weller®
is a versatile, LP-gas catalytic
soldering iron, torch, and hot-air
gun. The handle stores enough
gas for about three hours of op-
eration and takes only a few
seconds to refill. A control lev-
er regulates the gas volume and

Weller's Pyropen gas-powered
soldering iron.



Davle Tech’s rechargeable power screwdriver.

adjusts the temperature for sol-
dering. Temperature control
ranges from 392° to 932° F. A
number of tips are available, in-
cluding a power chisel, a tapered
needle, a micro spade, and a ta-
pered pyramid.
Reader Service number 210.

RECHARGEABLE
SCREWDRIVER

Davie Tech, Inc., now offers a
powerful multipurpose screwdriv-
er which runs on rechargeable
NiCd batteries. The tool fea-
tures an LED battery indicator, a
forward/reverse switch, a de-
tachable pistol grip, and four
driver bits.

Reader Service number 206.

JENSEN
STRIPPER

Jensen tools has introduced
a thermal wire stripper designed
to remove thermoplastic insu-
lation from 14-30 AWG wire.
The specially shaped nichrome
element heats to 450° F in
less than five seconds, and
Jensen claims that, due to the
minimal mass of the element, it

Thermal wire stripper from Jen-
sen lools.

“When You Buy, Say 73"

will not burn you if you touch it
during use.

For more information about
Jensen's thermal stripper or for a
free catalog of Jensen tools, check
Reader Service number 211.

IRI FILTERS

International Radio, Inc., has
added a number of 6- and B-pole
filters to their line of products. The
new filters cover the ICOM 730,
735, 740, 745, 751, R70, R71A,
271, 471, and 1271, and Ken-
wood’'s 930, 940, 830, and R-
2000. Also available from IRl is a
CW switch kit for the TS-940/930/
830, which yields a new 250-Hz
CW position.

For more information on IRI fil-
ters, check Reader Service num-
ber 212.

NEVADA
CAPS

Nevada Communications of

AN

New On-Glass CB antenna from
Antenna Specialists.

Nevada Communications’ variable capacitor kits.

Portsmouth, England, has an-
nounced two high-power variable
capacitors for amateur use. The
TC-250 is a 13-250-pF capacitor
and the TC-500 gangs two sec-
tions together for up to 500 pF;
both models have a breakdown
voltage of 7.8 kV and a plate air
gap of 2 mm.

The capacitors are approxi-
mately $30 and $40 for the TC-250
and the TC-500, and both are
available at a lower price in kit
form. For complete details, please
check Reader Service number
213.

CB ON-GLASS

A new On-Glass® CB anten-
na designed to look like a cellu-
lar telephone installation is avail-
able from The Antenna Special-
ists. The model M-906 uses a
no-holes mount which couples
rf through the windshield. The
black whip is protected from
the elements with Duracoat™, a
highly resilient material resis-
tant to abrasion and extreme envi-
ronments.

For further information, check
Reader Service number 207.

PCB DESIGN

Project:PCB is the name of
new CAD software offered by
DASOFT Design Systems. The
package assists in the design of
multilayer printed circuit boards
with schematic capture, auto-
matic routing, and board layout (a
plot routine generates camera-
ready art).

After a schematic is entered
using the mouse-driven editor,
pin connections are defined.
Next, the board itself is de-
signed by defining the size and
shape of the substrate, location
and size of cutouts, and the
footprint and placement of parts.
A library of standard parts is
available, or you can build your
own. The routing algorithm then
takes over and lays out the
traces. Finally, the plot section
generates proof copies with prob-
lem areas marked, or camera-
ready artwork.

Project:PCB requires an IBM
XT, AT, or compatible with 640K
RAM and at least 10 megabytes of
hard-disk storage. List price is
$950; check Reader Service num-
ber 209.

EVERYTHING IN HF WIRE ANTENNAS: FROM DIPOLES TO SUPERLOOPS

SEE WHAT WE'RE DOING WITH
ANTENNAS & BALUNS!
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I COM of America has been making great
strides toward a full product line of UHF radio
equipment In recent years. Along with their
IC-1271A (reviewed in September, 1986),
ICOM also offers the 1C-120, a mobile, 1-Watt,
synthesized transceiver for the 1260-1300-
MHz range.

| received the 120 and the 1271A for review
at the same time, and | intended to run some
tests using both in the low-power mode. My
plan was thwarted by a blown front end in the
120, so an alternate setup was arranged for
the replacement 120.

Features

The 120 is about the same size as ICOM's
popular IC-27A/37A/A7A series FM radios, al-
though it uses a different bracket. Frequen-

Photo A. The Larsen 1300-MHz collinear an-
tenna with NMO magnetic mount in position
on the Honda's roof.
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ICOMIC-120

1.2-GHz Mobile FM
Transceiver

by Peter H. Putman KT2B

ICOM America, Inc.
2380-116th Avenue NE
Bellevue WA 98004

Price class: $580

Number 29 on your Feedback card

cies are selected by two vfo's in 10- or 20-kHz
steps, with six memory channels incorporat-
ed. The transmitter is rated at 1 W output
power across 50 Ohms, drawing 2.0 Amps
while doing so. The receiver is rated at less
than .3 uV for 12-dB Sinad, and the squeich
sensitivity is in the range of .25 uV.

As far as actual operation goes, it's easy to
set the controls and program the memories.
The frequency offset is programmable, which
IS @ good thing since the Japanese seem {o
have one standard and we in the U.S. another!
As you can imagine from running 1 Watt out-
put, there's no low-power switch. Other con-
trols allow you to step up and down in 1-MHz
increments, which is about as fast as stepping
up and down in 100-kHz increments on a 144-
MHz radio. . .SLOW. Don't forget, we're try-
ing to cover 40 MHz of bandwidth here—more
bandwidth than 50, 144, 220, and 430 MHz
put together!

ICOM employs a type N connector as on the
1271A. Another rear-panel connector is desig-

nated ''Accessory Socket” and allows remote
T-R keying of the 120, supplies remote 13.8 V
dc, and allows for a discriminator meter con-
nection. Incidentally, the remote keying con-
nection would be very useful for a 1260-MHz
remote base link or repeater link. An external
speaker jack is provided as well.

An unusual feature is the RIT control. You
don't see these on FM transceivers on lower
frequencies, but any synthesizer error of, say,
1% at 144 MHz quickly becomes 9% up here.
Therefore, someone transmitting on what he
thought was 1260.00 MHz could actually be as
low as 1236.97 MHz or as high as 1283 MHz!
Fortunately, ICOM rates the frequency stabili-
ty within .0005%—which is still off by 6.3 kHz;
hence the need for the RIT. In this case, the
RIT still covers +5 kHz, so it should do the
trick.

The standard offset provided is + 10 MHz.
You can scan the six memories or between
any two frequencies programmed into memo-
ries 1 and 2. Scanning speed is adjustable
through the top cover, as is the scan pause
interval, stopping on a busy channel, and CPU
reset.

Test Equipment

Not having any accurate test equipment
to verify claims (at least as far as receiver
sensitivity goes), | decided the best way to
find out about the receiver was in a mobile
situation. Two Larsen Electronics collinear
antennas for 1300 MHz were obtained cour-
tesy of the factory for this test, and | installed
the 120 in my Honda with the antenna fed
by 17 feet of low-loss Belden 9311 RG-58/U.
Its loss at 1300 MHz is rated at 16 dB per
100 feet. Incidentally, the Larsen antennas
use a special mount—type MM-NMO—and
will definitely not work with the more con-

ventional LMO series

'rljll

Photo B. The companion setup on 1296-MHz FM—an MMT-1296/144
and TH-8000 exciter. A Larsen antenna was also used here.

mounts.

Photo A shows the
Larsen 1300-MHz an-
tenna atop the Honda.
For purposes of this
test, | again enlisted
the services of Steve
Katz WB2WIK who
agreed to put the
hodgepodge of stuff
shown in Photo B in-
to his Toyota. It's ac-
tually my trusty Ken-
wood TR-9000 with a
Microwave Modules
MMT-1296/144 and
appropriate connect-
ing cables. This set-
up runs about 1.5
Watts output, on par
with the 2+ Watts |
measured from the
120 with the Bird 43
and the 5-W, 400-
1,000-MHz slug.

Test Results

To say the range is
limited when running
low-power levels at

=



1296.200 MHz (our test frequency) is an un-
derstatement! At one point, Steve and | were
no more than a gquarter mile apart, yet |
couldn’t copy him at all due to foliage attenua-
tion. Steve positioned himself atop one of the
higher spots around here on a ridge with good
views in all directions, while | drove up and
down smaller hills nearby,

Results were as | expected: full-quieting
copy when line of sight was less than about
one mile, and driving behind ridges within
a half mile resulted in complete loss of sig-
nal. Audio reports were excellent. Inciden-
tally, the 120 uses a 3SK48 in the front
end, which | believe is a low-noise MOSFET
(also used in ICOM's 430-MHz gear). This ra-
dio would benefit from a preamp if running
the outboard 10-Watt accessory amplifier,

model ML-12.

The results obtained from the driving tests
indicate that you probably would need the 10-
Watt amplifier most of the time, especially if
trying to access a repealer. In hilly areas, such
as here in northern New Jersey, it would be all
but impossible to work a repeater unless you
were within line of sight of it. Based on these
observations, stations living in relatively flat
areas, such as the Midwest and Southwest,
using repeaters on lall structures with long
horizon sightlines, will get the most out of the
120. Out here, it's all but useless except for
local area net operation and possibly point-to-
point links.

Conclusion

This radio is not for everyone. | couldn't
think of any particular use to put it to except for
low-power point-to-point links or as a remote

base link. | think it would be very popular in a
city environment where a wide-coverage ma-
chine was line-of-sight to most of the users.
The apartment dweller restricted by antenna
size could have a ball with a small 1260-MHz
yagi on a balcony for simplex or repeater work.
And, of course, it would be ideal for point-to-
point packet communications where privacy
was desired.

Remember that turning the average 1296
yagi 90 degrees away from you puts the signal
down over 80 dB, and you have the possibility
of co-channel operation. One station could be
horizontally polarized and the other vertically
polarized! Could this be a solution to FM chan-
nel congestion? Those who have the right
setup might wish to try it with the 120. Now if
ICOM would just come out with a multimode
version of this radio.

Mirage/KLM 1.2-44 LBX

44-element 1.2-GHz Yagi
by Peter H. Putman K12B

Mirage/KLM

PO Box 1000

Morgan Hill CA 95037
Price class: $154

ith the expansion of major equipment
manufacturers (such as ICOM, Ken-
wood, Microwave Modules, and SSB Elec-
tronics) into the 23-cm band, it was only a
matter of time before we started lo see new
antennas for this band. Some have been
around for a while (FOFT 23-element yagi, Jay-
beam, Down East Microwave loop yagi), while
others are relative newcomers (FOFT 55-ele-
ment long boom and KLM 1.2-44 LBX).
Readers will remember that the FOFT 55-el-
ement yagi was reviewed back in April, 1986.
Using a formula derived by engineers at MIT,
the measured gain was found to be within .25
dB of the claimed gain. | obtained a pair of the
KLM 1.2-44s to make that very same mea-
surement—but I'm getting ahead of myself!
The KLM 1.2-44 LBX comes essentially
complete from the box. You need only push
the two boom sections together and attach the
horizontal boom brace and mast mount, as
well as the pre-assembled and tuned driven-

Photo A. The completed 1.2-44 LBX in position and ready to test. Note

the unusual boom brace.

Mumber 30 on your Feedback card

element/reflector section. Assembly time from
opening the box is about 20 minutes and re-
quires only a screwdriver and 11/32 and 5/16
nutdrivers. The two boom sections are joined
where one of the elements passes through the
boom, and the element insulating collar keeps
it secure. Photo A shows the completed beam.

The horizontal boom brace runs under-
neath the antenna boom. The brace is at-
tached to the boom using clamshell-type as-
semblies. The boom brace is what gets bolted
to the main mast, since most masting is such a
significant portion of a wavelength at 23 cm
that it would severely de-tune any element it
was behind or in front of.

The driven element/reflector is clever. It
consists of a hardline balun and stiff-wire driv-
en element (folded-dipole design) encased
in a hard plastic. Also encased is the rear
end of the type N connector, and fitted over
it and secured with a nut and lockwasher is
the screen-type reflector. A secondary strap

from the screen lo the boom makes the
ground connection for rf. See Photo B for a
close view.

The entire assembly is fit snugly into the
rearward section of the boom (identified by the
screw hole for the reflector ground) and se-
cured with the first director. Very strong! In
fact, the whole antenna is built like a tank!
Compare it to the plastic-supported elements
on the FOFT or a standard loop yagi and you'll
see that with the 1/4"-diameter aluminum rod
elements, it would be pretty hard to break
anything on this beam.

Speaking of which, this design is unconven-
tional because the elements do go through the
boom as opposed to being supported above it.
Does it de-tune the design? Not at all, as KLM
claims 18.2-dBd gain for the 1.2-44 LBX. In
my tests, | set out to verify these claims. The
test range was two masts 10 feet high, 70 feet
apart (100 wavelengths at 23 cm).

One problem | was going to have was the
accuracy of my rf millivoltmeter at 23 cm,
since the rf head was only accurate to 600
MHz. Some calibration tests were performed
using the IC-120 as a signal source. It devel-
oped 2.6 Watts into a 50-Ohm dummy load, as
measured with a Bird 43 and 5-W slug. These
measurements were verified on a 25k slug (25
W, 1.1-1.8 GHz). Then, the rf millivoltmeter
was driven through pads known to be good at

Photo B. The driven element and reflector assembly up close. The balun
is made from miniature hardline.
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1300 MHz to arrive at the final fig-
ure that read 10.5 dB high at
1296.00 MHz.

The next step was to set up the
IC-120 with another Bird 43 and
the feedline to determine its loss.
This was calculated to be about
1.5 dB (it was a little more than 13

G? = (4ntR/A? Pr/Pt or G = (4ntRIA)(VPT/PY)

G = Gain expressed arithmetically (not in dB).

A = Free space wavelength in units.
R = Range of separation of antennas in same units (A).

While no data was available
on polar plots, | would sus-
pect that the KLM is not quite
as sharp as the F9FT 55 ele-
ment. |'ll try to update this data
through actual use in the com-
ing months. By the way, input
vewr was on the order of about

feet of 8214 RG-8/U) and was veri-
fied with two Birds and a dummy
load. Locking the 1C-120 on with a
constant power source, | then rotated the
companion 1.2-44 LBX for maximum signal.
The reading was +12.5 dBm. Subtract 10.5
dBm from the correction factor, and you have
a reading of +2 dBm, or 1.75 mW.

If you use the formula in Fig. 1, dividing Pr
by Pt (.00175/2) results in a figure of .000875,
or 8.75 x 10~ *. Next, use the left-hand side of
the formula as follows: R = 99.39 wave-
lengths (70 feet) and A = .231 (23.1 centime-
ters @ 1296.100 MHz). Putting these num-

Fig. 1. Formula for calculating gain of either of two identical yagis.

bers into the formula 4rR/A results in the
value 5,406.65. The square root of .000875 is
0295, and .0295 x 5406.65 = 159.93. This
numerical expression of gain is for two yagis,
so divide that value by two: 159.93/2 = 79.96.

Now, calculate 10 log10 of 79.96, and the
answer is. . . 19.02 dB. Therefore, one of the
two 1.2-44 LBX yagis exhibited 19.02-dB gain
in the test setup. This certainly is close to what
KLM claims at 18.2 dB, and in fact theirs may
be a conservative rating.

1.4:1, whereas KLM claims better
than 1.5:1—again, a conservative
rating.

Conclusion

The KLM 1.2-44 LBX is a sturdy, well-de-
signed antenna for the 1260-1300-MHz band
and exhibits plenty of gain. It is lightweight
(less than 10 pounds) and good for portable
operation as well, owing to its rugged con-
struction and easy assembly (or disassembly).
The rigid, large-diameter boom also aids
against sagging and element misalignment.
Reader Service number 201. 10

Telex/Hy-Gain OSCAR Antenna System

by Jim Godron N1EJF

Telex Communications, Inc.
9600 Aldrich Ave. So.
Minneapolis MN 55420
Price class: $365

he Telex/Hy-Gain OSCAR antenna sys-

tem represents a good choice for any-
one considering satellite work in a serious
way. The setup (model number 218S) con-
sists of a 30-element 435-MHz antenna on a
134" (4.2-wavelength) boom, a 16-element
2m antenna on a 168-3/4" (2.1-wavelength)
boom, and a hollow five-foot fiberglass cross
boom. Everything is shipped via UPS in a sin-
gle box.

The 435-MHz antenna consists of two boom
sections that are held together at the point
where the antenna mounts to the cross
boom. The sections fit into a sleeve that is
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compressed by the mounting assembly. This
arrangement appears to be quite secure,
and | anticipate no problems from it in the
future.

There is a small (12") section that is a coax
support bolted in place at the rear of the boom.
On the unit that | received, the coax support
was not drilled. It was a fairly simple matter to
drill the support, but | was surprised, given the
overall quality of the antenna, that this was
required. | brought this to the attention of the
factory, and when they checked the rest of
their stock, no other units were found to have
this problem.

Photo A. Telex/Hy-Gain's OSCAR antenna system.
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The 2-meter antenna consists of three
boom sections. The front section fits inside the
center section and is bolted in place. The rear
and center sections are joined by an inter-
nal sleeve. The boom is held to the mast by
the same type of clamp used on the 70-cm
antenna.

The elements on both antennas are pre-
cisely cut and color coded. They fit through
two insulators and are held in place by
stainless-steel slip nuts. Measurements are
given to 1/32". | suggest that you triple-
check each measurement to maintain that
1/32" standard, as the measurement of the
exposed sections of the elements must be
EXACT.

The 70-cm antenna uses a delta match and
the 2m antenna uses T-matched driven ele-
ments. These high-efficiency designs are
easy to assemble, but | noticed on both anten-
nas that when exact measurements were ob-
served, the encapsulated feedpoints were too
narrow by about 1/4". If the error were ab-
sorbed by each side of the driven element
equally, the feedpoints could be off by as
much as 1/16”. | think it's important to point
out that | have noticed no operational prob-
lems because of this.

In addition to the SO-239 (on the 2m anten-
na) and the N connector (on the 70-cm anten-
na), there are also two wires coming from the
coax harness. These wires are attached inter-
nally to switching relays. The relays are rated
at 200 Watts and allow you to select either
right- or left-hand circular polarization with the
application of 9to 15 V dc. The Kenpro rotator
that I'm using requires six conductors for each
rotator (azimuth and elevation). By using 8-
conductor rotor cable, | can easily use this
most interesting feature.

The manufacturer suggests that you allow
at least four hours for assembly of each anten-
na. While it didn't take me nearly that long, | do
think it's a good idea to work in an unhurried
manner.

| assembled the antennas over several
evenings in the basement, so it didn't present
much of a problem when the 2m antenna



SPECIFICATIONS

Mechanical

® Beam Length
® Element Length

e Windload

L AT T R T B i 4:1 Rigid Coax

Mirage Communications Equipment, Inc.
PO. Box 1000
Morgan Hill, CA 95037
(408) 779-7363
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turned out to be missing some hardware. |
phoned Telex and had the parts the next day. |
had a very interesting conversation with Telex
about their quality control process, and I'm
convinced that the several very small prob-
lems that | had are the result of my getting the
first antenna off the line.

The installation of the system went fairly
easily. We put the antennas and rotator to-
gether and then hoisted the whole thing to the
top of a 40-foot tower. The antenna required
this height in order to clear the trees, and | was
a little concerned about the long run of trans-
mission line.

Joel Knoblock of RF Connection came up
with the solution in the form of International
9086 cable. This is the imported version of
9913, and Joel tells me that the specs may be
a little better. In operation, the 9086 seems to
be doing the job, and | am no longer con-
cerned about the losses.

ICOM very kindly provided me the use
of IC-271H and IC-471H transceivers, with
power supply and mast-mounted preamps
for 2m and 70 cm. These full-featured state-

of-the-art rigs have allowed me to fully ex-
periment with the antenna array, and | have
been nothing short of delighted with the re-
sults. In addition to their usefulness as sat-
ellite antennas, these antennas have pro-
duced excellent results in terrestrial work as
well. The 2m antenna is an outstanding per-
former on FM and SSB, and | find that | use it
more than my other 2m antennas. As an indi-
cation of this performance, | can hear a distant
repeater S7 or S8 on my omnidirectional an-
tenna, while on the Telex antenna it will be
+40 dB over 9, | have routinely conducted
S9+ QSOs over 115 miles on FM using 80 to
100 Watts.

Conclusion

The Telex OSCAR system is an outstand-
ing performer as a satellite system, and does
double duty as a great terrestrial array. De-
spite the minor problems encountered in
construction of the beams, | would recom-
mend this setup as an excellent value for
VHF/UHF enthusiasts. Reader Service num-
ber202.8

Kent Morse Ky

¥ litell you right off that I'm a CW freak. For
some reason, | get panicky when there's
a microphone in front of me—bul give me
a Morse key and I'm right at home. | gener-
ally use an electronic keyer and my Bench-
er paddles, but I'll occasionally pull out a
straight key and pound brass for a while. |
enjoy the cadence of hand-sent code, il tends
to relax me.

You can imagine my glee, then, when |
was asked to review R.A. Kent's solid-brass
key. | had admired
them at shows and
often thought of
buying one, and

“If you love Morse,

Kent Industries
Distributed by:

Total Electronic Concepts
PO Box 400

Lincoin MAOQ1773
Price class: $50 (kit)
$60 (assembled)

Number 32 on your Feedback card

plement to the color of the brass. The whole
unit is quite heavy and doesn't slip even dur-
ing vigorous bouts of pileup breaking. The
knob is a large Navy-type, the kind with a
platform.

| should stop going on about how nice
the thing looks and talk a bit about its feel.
It feels just as good as it looks! The action is
very firm and can be adjusted finely. The con-
tacts are solid silver, and | noticed none of
the clicking or arcing usually found in keys
of lesser quality. My
arm got tired after
fifteen or twenty
minutes of opera-

here it was in my _VO”F" Certafﬂiy tion because the
shack! . . key is tall—I prefer

The keys are sold ap p r ec:ate thIS something like a J-
as kits or as assem- work of art.’”’ 28 that rides very

bled units. Mine ar-
rived assembled, so
| can't tell you if it's difficult to put together. My
guess is that it's not hard at all, judging from
the way things fit together so nicely and the
clarity of the instructions. The brass parts are
apparently hand-turned and beautifully
brushed. A ham visiting the office happened
to be a machinist, and | showed him the key.
The fellow was beside himself! “'Look at the
way they've knurled these knobs! Look at
these little shoulders on the fittings!” | was
afraid that | would have to frisk this guy when
he left.

The base is finished oak, a nice com-
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low to the table. It
takes a well-devel-
oped wrist to work the Kent key, but the action
is extremely smooth due to the circular bear-
ing races and the close tolerances of the brass
pieces.

Obviously | like this key. | would suggest
that Kent make a little brass plate to go on the
oak that could be engraved with a callsign, it
would be perfect for presentations. If you love
Morse, you'll certainly appreciate this work of
art. The keys are made in Britain, but you can
get one from Total Electronic Concepts,
Kent's American distributor. For more infor-
mation, check Reader Service number 203. 1

Order Toll Free Outside CA.
1-800-233-0301 (opernter 1)
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“When You Buy, Say 73"’

THE MOST AFFORDABLE

REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)

BAND
6M,2M, 220
UHF

WIRED KIT
$630
$730

$880
$980

FEATURES:

*SENSITIVITY SECOND TO NONE! 0O.15uV Typ.

«SELECTIVITY THAT CAN'T BE BEAT! Both B pole xtal
filter & ceramic filter for >100dB at +12kHz. Helical
resonator front end to combat desense & intermod.

*Flutter-proof squelch, Automatic frequency control,
spparate spkr amplifier

*CLEAN, EASY-TUNE TRANSMITTER, up to 20W output
SOW with additional PA.

ACCESSORIES

«TD-2 DTMF DECODER/CONTROLLER kit only §78.
Full 16 digits, 5 functions, toll call restrictor, program-
mable. Much more. Great for selective calling too!

*AP-1 AUTOPATCH kit only $78B. Reverse patch & phone
line remote control std.

*AP-2 Simplex Autopatch. Uae with above

*CWID kit, new low price $48
Freld programmabile, timers, the works!

*COR-2 kit, $38. Audio mixer, local spkr amplifier, tail &
time-out timers.

*COR-3 kit, $48, with courtesy beep

*MO-202 FSK DATAMODULATOR kit $38. Run up to
1200 baud digital or packel radio signals through any
FM transmutter

*DE-202 FSK DATA DEMODULATOR kit 338

65-E Moul Rd.; Hilton NY 14468-9535

(] High quality equipment at reasonable prices surely |
appeals to me; but | want more details before | buy! Rush ]
my copy of the 40-page Hamtronics catalog by return first
class mail. | enclose $1 ($2 for overseas air mail).

HAMTRONICS, INC. I
|

Name

HIGH QUALITY XMTR & RCVR MODULES

GaAs FET PREAMPS FOR REPEATERS, LINKS, TELEMETRY, ETC.

at a fraction of the cost
of comparable units!

LNG -(*)

GaAs FET
PREAMP
|
ONLY $49 - *FM EXCITERS: Kits only $68. W/t $146.
WIRED/TESTED TCX0 and xtal oven available, 2W cont. Up to 3W
FEATURES: intermittent.

*TA51 for 10M, 6M, 2M, 150-174, 220 MHz.

*TA451 for uhf.
FCC TYPE ACCEPTED FOR COMMERCIAL BANDS.

*VHF & UHF LINEAR AMPLIFIERS. For FM or SSB. Power
levels from 10 to 45 Watts. Several models, kits starting

*Very Low Noise: 0.7dB VHF, 0.8dB UHF

*High Gain: 13-20dB, depending on freq

*Wide Dynamic Range: to resist overload
»Stable: new-type dual-gate GaAs FET

* Specify tuning range desired: 26-30, 46-56, 137-150,
150-172. 210-230, 400-470, or 800-960 MHz.

LNW -(*)

MINIATURE
% GaAs FET
PREAMP

Unbelievably
Low Price - - -

GaAs FET Preamp

onLY $19/kit,
similar to LNG, $34 Wired/tested
except designed

for low cost & small size. Only 5/8"W x 1-5/8"L x
3/47H. Easily mounts in many radios.
* Specify tuning range desired: 25-35, 35-55, 55-90, 90-
120, 120-150, 150-200, 200-270, or 400-500 MHz

*R144/R220 FM RCVRS for 2M, 150-174, or 220 MHz.
0.15uV sens, B-pole xtal & 10 pole ceramic f filters,
helical resonator front end for exceptional selectivity.
> 100dB at + 12kHz (best available anywhere!) Flutter-
proof squelch. AFC tracks drifting xmtrs. Xtal oven
avail. Kit$138 wit$198.

*R451 FM RCVR. Same as above but UHF, Tuned line
front end. 0.2uV sensitivity. Kitonly $138, wit $198.

*R7T6 VHF FM RCVR for 10M, 6M, 2M, 220. As above, but
wio AFC or hel.res. Kitsonly $98 1o $118.

*R110 VHF AM RCVR for VHF aircraft or ham bands or

LNS-(*) i

IN-LINE D —

PREAMP UMF. Kit only $98.

v NOW—FCC TYPE ACCEPTED TRANSMITTERS,

ONLY $59/kit, RECEIVERS, AND REPEATERS AVAILABLE FOR
$ 79 wired/tested

RECEIVING CONVERTERS

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of line
during transmit. Use with base or mobile
transceivers up to 25W. Tower mtg. hardware
supplied.

* Specify tuning range desired: 120-175, 200-240, or
400-500 MHz.

144-144 4
146-140
220-223

220-224
222-224

HRA -(*)
HELICAL
RESONATOR
PREAMP

ONLY $49 VHF
or $64 UHF

with helical resonators

432 -4 34
35437
432-4.34
432-438

43525
S02-930

For S58, CW,
ATV, FM, etc.
Can be linked
with receive conv
for tranceive.
1to2Wout.
Linear PA's
avallabie up to
SOW.

Model XV2
Kit$79

Wired $149
(specify band)

For UHF,
Model XV4
Kit $79
Wired $139

Low-noise preamps
reduce intermod & cross-band interference in

critical applications.
* Specify tuning range desired: 143-150, 150-158, 158-
E‘EE. 162-174, 213-233, 420-450, 450-465, or 465-475

Hz

e Order by phone or mail * Add $3 S&H per order
(Electronic answering service evenings & weekends)
e Use VISA, MASTERCARD, Check, or UPS COD.

ham ronics, inc.

State/ZIP

= ) 65-E MOUL ROADHILTON NY 14468-9535

0 Pilﬁll!: 715"392‘9430 Hamitronics® is a registersed lrademark
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Sony AIR-8 Scanner

by Marc Stern NIBLH

Sony Corporation of America
Sony Drive

Park Ridge NJ 07656

Price class: $269

ave you ever wondered why some manu-

facturers do the things they do? Take
Sony, for instance. The giant electronics
firm recently entered the hand-held scanner
market.

Now you'd think that with Sony in the game
as a major player, the other hand-held scan-
ner builders—Regency, Uniden/Bearcat, and
Radio Shack—would have something to worry
about. After all, Sony is the company that
capitalized on the success of its Walkman/
Watchman/Everythingman personal elec-
tronics devices, as well as its television re-
ceivers. But, after using and evaluating the
AlIR-8 from Sony for several weeks, | can say
that the others have nothing to worry about. In
fact, it has to make you wonder about the
company's ultimate commitment to the re-
ceiver market or at least what its perceptions
of that market are.

For starters, it's hard to judge exactly what
this scanner is. It attempts to be five things to
five different users. On one hand, it includes
the AM broadcast and LF bands, so the AMer
or LFer might be served by it. On the other
hand, it also has the FM broadcast band
(where you can hear the latest in hard rock, |
suppose). But what does this have to do with
scanners? Further, it covers VHF from 136 to
174, and it covers the aeronautical band.

S0, who's supposed to be the buyer? Every-
one, | guess, or those who want to hear as odd
an assortment of frequencies as I've seen in
any receiver in the last 10 years.

Quite frankly, the AlR-8 seems to me to be
more of a token response to the marketplace
than a real attempt at taking a significant
measure. Why, from one standpoint alone—
sensitivity—the others have absolutely noth-
ing to fear.

During my evaluation, | compared received
signals with my Kenwood TR-2600 and its
standard rubber-ducky antenna and the AIR-8
with its huge—11-inch—floppy, rubber, heli-
cally wound antenna. In almost every in-
stance, the AIR-8's received sensitivity just
wasn’t up to snuff. Local repeater conversa-
tions that were 40+ on the HT were noisy on
the AIR-8 and tended toward motorboating as
if the signal were multi-path.

Now you might think that this would indicate
the AIR-8 is even more sensitive than the Ken-
wood because it was hearing multi-path where
the Kenwood was steadfastly picking up the
signal. However, it must be realized that the
Kenwood's S/rf meter needle was pegged,
and | really don’t think the scanner, which is a
compromise device to begin with, was nearly
as sensitive.

As further proof, there are several packet
stations on 145.01 in my area that are
STRONG on just about any other receiver |
have in my shack. On the AIR-8, | could barely
hear them.
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Another indication of the inability of this
scanner was shown to me by the same packet
stations. As | was listening to a busy local
repeater more than 1.6 MHz above the packet
frequencies, | suddenly heard the telltale
“braaap’’ of one of the locals. The packet
burst was coming through the AlR-8 and was
being superimposed on the FM phone signals
| was listening to.

To be fair, | do live in a high rf region. There
are more public-service, common-carrier,
land-mobile, satellite, and trunked radio ser-
vices in this area than in any other local area
that | know of, and it seems my home is in the
center of the signals.

But this still doesn’t account for the fact that
there seemed to be image signals at the low
end of the air band—radio stations overpower-
ing other signals—that were roughly 10.7 MHz
removed from their fundamental frequencies.
Further, why the manufacturer chose to start
the air band just above the FM broadcast band
is a mystery to me.

And, it's a feature that overpowers one of
the nicer aspects of the scanner. The air band
seemed to be where the AIR-8 was most sen-
sitive, and the reception of some big jumbos
on their way to this area’'s major airport was
crystal clear. | also heard the control tower at
several small airports and talk-around be-
tween the tower and planes. So, it makes you
wonder.

It also makes you wonder why a rig that
should be state of the art really isn’t. Take

birdies and images, for instance. As you scan
through the public-service (PS) band (VHF),
you find the scanner locking up all over the
place and you hear image signals, signal-re-
lated emissions, and birdies. The scanner
seems to lock up about two or three times per
hundred kHz of band scanning. Those lock-
ups occur from birdies and images, as well as
from signal-related noise.

Again, this could be a product of the high rf
environment surrounding the test site. But, on
the other hand, the other scanners that are
around here have few of the same problems.
In fact, about the only problem the Sony has in
common with the others is synthesizer-related
birdies, which are endemic to this type of rig.

Another point to question is the AIR-8's
scanning. There's no resume scan feature.
Most other scanners include resume scan af-
ter carrier or resume scan on time as standard
features. However, the Sony is a throwback to
the days when scanners had to be restarted
manually. Hitting the + or — key on the front
panel starts up the scanner until it gets to the
next noise point.

And, speaking of those buttons, they are
laid out on the front at an angle rather than
being placed vertically or horizontally. | can’t
guess the ergonomic reasons for putting the
execute (command) key in the upper right, the
keypad slanted 10 or 15 degrees, and the
other keys at various angles as well because |
wasn’t in on the design phase of this receiver.
But | can say that it is a rather unusual layout,
which is neither intuitive nor particularly easy
to use. Restarting a scan requires a hunt for
the key among five keys in the bottom of the
front panel.

While I'm on the topic of the front panel, the
liquid-crystal display is dim and hard to read in
just about any light and at any angle. The best
angle | came across during the review was
about 45 degrees, which is the angle that's
right for nearly all LCDs. The only problem that
arose was that the hand-held scanner had to
be kept at that angle, which defeats the pur-
pose of this portable. At any other angle, you
really couldn’t see the readout. The green
background light was unusable because it lit
the display only to a low level.

The controls at the top were also interest-
ing. You must remember to press on them to
access the featlures because they are locking
pushbuttons. The automatic squelch is a laud-
able feature; however, it makes the volume
impossible to increase or decrease unless you
remember to push the button.

To its credit, the Sony pocket scanner has
very good audio rendition, which rivals full-
sized scanners. The basses are rich and the
highs are fairly full. The midrange is empha-
sized, but the top and bottom ends of the voice
spectrum haven't been forgotten.

Further, each radio service that's covered
has its own sel of memories—10 per service—
which is convenient as you move through the
rather diverse set of services that are covered.
The only problem with this is that the memory
scan display consists of a barely visible little
dot moving through a range of little dots on the
right of the screen.

Finally, the antenna connector is a low-loss
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BNC type, so insertion losses are minor and
the AM antenna requires a separate miniature
plug and can easily be confused with the ear-
phone jack in the dark.

Perhaps the most troubling piece of this
picture is the scanner's memory. It is totally
volatile: If you take the power off it for more
than a moment or two, there goes everything
you've programmed.

This wouldn’t be such a problem except for
the fact that this scanner is a battery hog. A
fairly fresh set of batteries gave out in less
than six hours, and a new set in about eight.
Replacing those batteries meant opening the
cover and removing them. But, as the instruc-
tion book for this device states, removing the
batteries for more than a minute or so wipes
out the memory. So remember to be quick
about battery changes if you buy this scanner.

This makes me ask why, in this day of non-
volatile RAM, Sony couldn’t have included a
capacitive charge which would have held
memory for a long time, or why it couldn’t have
included a long-lasting small battery for mem-
ory retention. There is a NiCd pack available
from Sony.

Altogether, then, if you're in the market for a
hand-held scanner, take a look at the Uniden-
Bearcat, Regency, or Radio Shack series.
They are far more sensitive and meet the
needs of the average amateur better. There
seems to be a lot of potential in the AIR-8, but it
certainly hasn't been realized yet, and | would
urge you to wait until it is. Reader Service
number 204. 10
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B012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY — SELL — TRADE

ALL BRANDS NEW AND RECONDITIONED

WE LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Can913/381-5900

DISCOUNT PRICES
SEND S2 FORCATALOG

AND WHOLESALELIST

Pac-Cowmy TNC-220

Y
we>
HF / VHF Terminal Node Controller

$124.95 *159.95
KIT ASSEMBLED

The TNC-220 is a new, low-cost Packet
Terminal Node Controller evolved from
the Pac-Comm TNC-200 (TAPR TNC-2).
It uses more large scale integrated cir-
cuits and fewer components to provide
greater functionality, rehability and
sensitivity with reduced size and cost.
The single-chip modem used for both 300
baud HF and 1200 baud VHF operation
has two radio ports. Switching between
ports is done entirely in software and no
cable changing, no switch setting and no
retuning is required! The HF port has an
active bandpass filter and provides either
FSK or AFSK keving. An optional tuning
indicator shdes inside the cabinet. A
standard modem disconnect header will
connect accessory high-speed or satellite

modems.

Two radio ports

7910 single-chip modem
300 and 1200 bauds
Enhanced command set
Multi-color status LED’s
Supports RS-232 and
TTL computers

Active HF bandpass filter
Tuning indicator option
12 volt DC operation
Premium quality case
6"wx2"hx7"d

The TINC-220 has the famihar TAPR
command set and AX.25 Level 2 Version
2 protocol running on a Z-80 processor
with 32k bytes of EPROM and 16k bytes
of battery-backed RAM. A Zilog 8530
SCC performs all packet HDLC in
hardware. The terminal port can select
either RS-232 or TTL for your C-64/128,
VIC-20 or other TTL computer. Five
large, color-coded LED'’s clearly indicate
status at a glance. The power switch is
now located on the front panel. The
TNC-220 is enclosed in a rugged ex-
truded aluminum cabinet with an attrac-
tive two-tone blue front panel. All indi-
cators and controls have large, clear

labels.
Tech Line (813) 874-2980
Write For Free Packet Catalog

ORDER DIRECT 800-223-3511 FREE UPS BROWN

Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607 -2
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Luis E. Suarez OA4KO/YV5
Apartado 66994

Caracas 1061-A

Venezuela

Secrets of
Silent Switching

Replace your big, noisy relays with tiny, quiet transistors.

ince their early days, transistors have

been used as switches in dc circuits.
Back then, the only limitations were low
power dissipation and low breakdown volt-
age. Now, high-voltage. high-wattage
switching transistors are available at a frac-
tion of the price of the old unreliable and now
obsolete semiconductors.

While reviewing the basics of dc switch-
ing, I'll discuss the modification of an old
Standard Horizon 2. Keep in mind that all
procedures are applicable to any kind of
transceiver, including tubed SSB models.

In the first part of this two-part article
(“*Make the Switch to PIN Diodes,”’ Octo-
ber, 1986), I discussed the design of a new
antenna switching circuit for the Horizon,
using PIN diodes instead of relays. This time
I will review the circuits used for 12-V-dc
switching using semiconductor devices in-
stead of mechanical units.

What Is a Switch?

Since we intend to switch, let's review
some switching fundamentals. The ideal
switch is one that will have infinite resistance
when open and a zero contact resistance when
closed. It should have no power dissipated
within it, and drive power must not be neces-
sary to hold the switch in either an on or off
condition. In short, it must be 100% efficient!
Yes, you're right, such a device doesn’t ex-
ist. And if we try to replace that hypothetical
switch with a transistor, things get even
worse!

The transistor is one of the most inaccurate
but most widely used electronic devices
around. It 1s so inaccurate that most parame-
ters show a minimum, a maximum, and a
typical value. When used as a switch, a tran-
sSIStor 1S not as spectacular as a

Number 1 on your Feedback card

switch. One is the switch-on condition or
“*saturation,”’ and the other 1s the switch-off
condition or *‘cut-off.”" During saturation—
see Fig. 1(a)—the base-emitter junction 1s
forward-biased and the emitter is pushing
current into the collector through the base.
Under this condition, the collector-emitter
voltage is low, the result of a very low inter-
nal resistance (1 to 60 Ohms). This is the
contact resistance of the switch, which ideal-
ly should be 0 Ohms.

For the common-emitter configuration
shown in Fig. 1(b), the cut-off condition re-
sults when reverse bias is applied to the base-
emitter junction; the emitter current is then
nearly zero, except for a small inherent leak-
age current. For germanium transistors, it
1s necessary to apply a reverse bias because of
large leakage current. For silicon transistors,
this condition is met when the base bias is
just zero.

The combination of both states in a single
circuit is shown in Fig. 1(c). The forward and
reverse bias is applied by connecting the base
resistor either to the collector side to turn the
switch on or to the emitter side to turn the
switch off.

Transistor Specs

The most important parameters of a tran-
sistor are its breakdown voltage, maximum
collector-emitter current, maximum power
dissipation, beta value, and f; limits. The
breakdown voltage is the maximum permissi-
ble voltage that can be applied to the unit.
The maximum collector-emitter current is
the maximum current that can be switched.
Maximum power dissipation in Watts is the
maximum allowable current at a given
voltage. Beta is the figure that reflects current

amplification. F, is the parameter that tells
you the maximum frequency at which the
transistor can be used with no performance
degradation.

The power dissipation of a transistor is
given by the sum of the base current times the
base-to-emitter voltage, plus the collector
current times the collector-to-emitter volt-
age. The power switched by a transistor is
given by the product of the maximum collec-
tor voltage at cut-off and the maximum col-
lector current at saturation. Always use a
transistor with a power dissipation well above
the power to be switched. Use Ohm's Law to
check your circuit limits, remembering that
the maximum collector current given by the
manufacturer can often be exceeded without
damage because at the time of switching the
emitter-collector voltage 1s very low. On the
other side, exceeding the breakdown voltage
is always dangerous, as is exceeding the rated
power dissipation.

With the simple circuit shown in Fig. 1(c)
you can replace the relays in almost any ra-
dio. Some tricks are necessary to combine the
simple normally open PTT switch with the
solid-state SPDT switch needed to toggle
the power source to the receiver and to the
transmitter.

Switching the Transmitter +12V D¢

Now, let’s go into our business of switch-
ing. First I will analyze the circuits used in
modern transceivers for switching +12 V dc
in the transmitter. The first thing to determine
is where to break the supply. Old equipment
with relays used to change the +12-V-dc
supply line between receiver and transmitter
sections. This procedure does not apply for
transistor switching since the total transmitter
current would flow through the

mechanical switch and is, in fact,
far from ideal. Nevertheless, we

SATURATED CuT-

can live with it if we are able to

control its inherent deficiencies.

We can take advantage of the op- 8

tions the transistor offers us and,

after taming it, we can switch al-
most anything. To tame the beast,
we must know how it works and a g

transistor. This makes very little
difference for a relay; most relays

used for switching are rated in the
high-Amps category. In using
switching transistors, though, it
1S important to know how much
current will flow through them.

The way to overcome this limi-
tation is to maintain the 12 V dc

bit about its behavior.
There are two conditions that
make a transistor useful as a
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Fig. 1. Transistor saturation (a) and cut-off (b) make the device useful
as a switch. The circuit in (c) is a simple way to switch a load on and off.

permanently in the high-level
stages (PA, driver, pre-driver,
and so on) and switch the dc pow-



e T — T — . — — | — — — - e— R —— T — — T — T — A — " e ] R e R w— T —— — T — T, S — —

e — e e e e T T T T O O T O T e e M S — i — — —— — —— —— — " T—— ——— (I — ey W G S— S S

" ARSI | | e e e

| I o ] 20pF
c3as c37s

1i
__________________________________________________ i
1T preoriver DRIVER FINAL POWER 1t .
I Q307 il
| Q1086 25CITES L3za il
| 250994 ' I t ———Pt—9
I —=£C 365 cn.':rr 1y
| O Lcses 2 B ki Y : : T
I
1 ST e L3331 L333 7 1l
I
L] |
| . a2 W S e I
| T Hl i
L0 _) -~ I
| ,--J:gi; L330 200F T 4314 11 i | :
| c3%8 O | :
| 4700F -3 - L, ™ Gl
I A3zy G638 cara | Ly s102 cooz Coo3
5 MHZ0%
|
|
f
|

| EDFFT --.snr’l‘

JITO

ou
15155 1JITS atid MO0
e |ln %
I'w
"e;Jrﬁi '

‘ i2.av [T::::;
(o B 119) JI?B@_
250313 D FOS
133 .J‘l?ﬂ@ 2 . 1 ﬁ:"\‘ =
== 38T =
i CAlE isgy
RE%3 470 DEQF o308 Jen =
4T 258 HOG =) 100-1 @ - - 1 & -
YO&sI yD&s2

— e — T — T

J204
REGULATOR SH-C B90SRA
4-7%
REV A

Fig. 2. An example of a radio which can easily be modified 1o solid-state switching.

er only at stages using less current. This way,
the transistor used would be less costly and
the dissipation requirements would be less
restrictive.

To modify an older radio, it is very impor-
tant to ensure that those stages that will have
permanently applied 12 V dc¢ will not self-os-
cillate. Otherwise, you run the risk of perma-
nent spurious emission that may cause inter-
ference, yield a burned final transistor, or
result in a call from the FCC monitoring
station. That would be a smack in the eye!

Modern transmitters using better PA tran-
sistors and better designs are less prone to
oscillation. This is not the case with old solid-
state VHF and UHF transceivers! The easiest
way to test the radio for self-oscillation is to
press the mike PTT when you have a wattme-
ter installed at the output. Then, pull the

crystal of the corresponding channel and Fasap 2n2222

watch for a drop in power. The power should 1zvoc @ — YR “r2vDC 10
go to zero . Sometimes the spurious emissions lﬁ l:::

are as high as the normal rated power output =00

for the radio! But be aware, and check for 470 .

power on the order of milliwatts, too. The
best procedure is to use a spectrum analyzer.
Don’t get discouraged if you don’t have
such an instrument—instead, a through-line
wattmeter, swr meter, or rf voltmeter may
be used.

Now, if no power is detected while the PTT
1s pressed, plug the crystal back in and try
a few minutes of continuous operation on a
dummy load in order to raise the tem-
perature; then repeat the procedure. Be
reasonable—do not bake the radio unul it
melts. Spurious emissions are very often
caused by overheating in a poorly designed
(or cheap) radio. A caution is in order: Some
radios generate spurious signals due to poor
design or misalignment, but this is not al-
ways the case. Occasionally a defective tran-
sistor or capacitor in a critical circuit may
be the culprit. Don’t overlook misalign-
ment; use common sense and read the service

manual.
It is important to recall that a transistor will

I

Fig. 3. Circuit for switching 12 V dc 1o the
fransmitter.

drop some voltage due to its internal resis-
tance. This is the most important consider-
ation in selecting the transmitter stages that
will be permanently connected to +12 V dc,
for the higher the current demand, the higher
the voltage drop. That's why I recommended
that the switching be as far as possible from
the PA stage—otherwise you will need a
high-wattage transistor and a large heat sink.

Fig. 2 shows a portion of the diagram of a
typical radio, like the one we are modifying.
The relay breaks the transmitter + [2-V-dc
line when the radio is in receive mode. In this
condition no power is applied to the transmit-
ter stages. | have checked the Standard 890-L
and found no oscillations or spurious emis-
sions when the crystal is unplugged. This is

A
)’P'l_l

Fig. 4. Circuit for switching 12 V dc to the
receiver section.
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Fig. 5. Complete TX/RX voltage switching circuit.

not the case for older radios like the Standard
model 803, which i1s very prone to self-
oscillation.

I chose to permanently connect the + 12-V-
dc line to the PA, driver, and pre-driver
stages, since the dc voltage regulator is not
easy to switch. I then placed an ammeter in
series with the line supplying 12 V dc to the
remaining stages to check the current drawn
by the rest of the transmitter section—and
found it to be 0.115 A. Note: All stages that
have a dc bias of zero may be permanently
tied to 12 V dc. You may recognize such
stages since their bases are connected through
a coil or low-value resistor to ground.

A PNP transistor rated to 1 Ampwouldbea
good choice. However, I selected an ECG-
378 because it was already available. It has a
dissipation of 50 Watts and is useful for a
wide range of radio models without modifica-
tions. In this case, over-specifying is inten-
tional and has very little effect on the cost.

In my radio, no heat sink was needed since
the current involved was very low. The cir-
cuit in Fig. 3 shows an approach that may be
used to switch from 5 volts to 60 volts at
several Amps if a heat sink is used. Since the
ECG-378 is a TO-220 packaged transistor, it
will be no problem to affix it in any large
metal surface within the radio.

You should use a separate heat sink if the
switched current is more than 5 Amps. A
caution is in order: Do not try to switch a
higher current with this circuit unless a large
drop in voltage is acceptable. Remember that
a transistor 1s far from being an 1deal switch
due to its large internal resistance. If you need
large-current switching, a different approach
1s necessary and is also out of the scope of this
article.

The 1,500-Ohm and 470-Ohm resistors
furnmish the required base bias to Ql. The
emitter is tied to the 13.8-V supply line, and
the collector is tied to the line originally
switched by the old relay. When the PTT
switch is open, the transistor is at cut-off and
no current will flow through the emitter-col-
lector junction except for the leakage
current.

Receiver Switching

For the receiver, follow the same proce-
dure. Many modern radios do not switch the
line supply for the audio PA; some sort of
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typical transistor-
ized stage, it may
cause noise in the
speaker if the transmitter is on and the audio
stage has power applied. Thus, it is wise to
make this test: Press the PTT switch, apply
power to the audio PA, and listen carefully. If
you have an oscilloscope at hand, use it to see
if there are any oscillations or undesired ef-
fects in this stage while transmitting. If you
don't have this instrument, use the older,
more reliable one: the ear.

The total receiver current could easily be
handled by any 50-Watt transistor, so do not
worry too much about this unless your radio
uses a really high power af amplifier or the IC
manufacturer recommends not to switch the
audio PA on and off. The Horizon 2 has an IC
in the audio PA which is provided with a
disabling bias. If your radio uses an IC for
audio, chances are that the audio PA is pro-
vided with such cut-off facility, evenifitisn’t
used. It 1s wise to check the IC specs or read
the radio service manual to know how your
radio works.

The circuit used in the receiver (see Fig. 4)
1s similar to the one used for transmitter
switching. Check the receiver total current
with the volume control at maximum. Using a
milliammeter in series with the power
source, I found 0.170 A of drain for the
Standard 890-L. The transistor I chose is a
2N2222 NPN-type rated at 800 milliwatts,
well above the current demand. The resistor
1s used to forward-bias the transistor that will
be at cut-off condition when the PTT is
pressed.

Another caution: Although I have defined
the supply voltage as +12 V dc, remember
that most radios are designed for 13.8 V dc.
Use this figure when doing any calculations.
Perhaps you would like to check the circuits
using Ohm’s Law. Very interesting things
can be discovered.

Putting It Together

Fig. 5 shows the final circuit used for the
modification. It is different from the previ-
ously reviewed circuits—although there are
some similarities. Both transistors are PNP,
and the receiver switch transistor is switched
with the help of a popular NPN 2N2222A. 1
selected this combination to make things eas-
ier and, as a bonus, the same circuit may be
used with different current drains of up to 50
Watts of dc power. Diode D1 is used to iso-
late both switches. The capacitors are used

Fig. 6. Parts placement diagram for the switch.

for decoupling. The transmitter switch is
composed of Q1, R1, and R3, Q2 and Q3,
along with R2, R4, RS, and R6, comprise the
receiver switch.

Use a perforated PCB to assemble the cir-
cuit; place it wherever it is possible, Fig. 6
shows the layout with Q1 and Q2 mounted on
the PCB. QI and Q2 may be fixed in an
aluminum bracket or just against a chassis.
Remember to use the insulating washer and
mica with heat compound, for the flange is at
positive dc voltage.

If the expected current is more than 5
Amps, use a heat sink. If you are switching
some 500 mA, don't worry, for heat is of no
concern. Check for noise, spurious emis-
sions, or any abnormal function. Use capaci-
tors for decoupling and common sense in
routing the wiring.

If Q1 and Q2 are installed on the PCB,
you have four wires. You may connect these
wires at the holes left by the relay, with
the ground wire soldered at any convenient
place. Avoid placing the switching PCB near
the rf PA circuit and associated tuned com-
ponents. A 0.001-mF decoupling capacitor
for the PTT may be necessary. Use a 4.7-
mF tantalum cap in the receiver and transmit-
ter switched lines. Now check the radio and
enjoy your solid-state modern switching.
Very soon you will forget what a relay click
sounds like!

This same procedure may be used for HF
radios and of course you may use some of the
high-voltage transistors already available,
There are transistors rated from 100 to 1,600
volts and up to 30 Amps. Don’t forget to
check the collector dissipation and don’t go
far from the specs. Even if the transistor is
rated at a breakdown collector-base voltage
of 1,100 volts and a collector current of |
Amp with a collector dissipation of 40 Watts,
don 't exceed the power dissipation.

I modified 50 Standard 890-L units that had
obsolete relays, and all are performing very
well. Before undertaking any modification,
you should get the service manual for your
radio. Study the block diagram and the sche-
matic and thoroughly plan the modification—
before breaking the unit to pieces. Test the
switch in a breadboard, watching for heat
buildup, but remember that your radio is not
designed for continuous operation. In any
event, save the dismounted parts in order to
replace them if anything goes wrong. If you
are comfortable with a soldering iron but
don’t have modification skill, have somebody
assist you. If you send me the schematics and
enough information, I will assist you as much
as I can, but please don’t forget an SAE and
enough IRCs for postage. Bl



HF Equipment Regular SALE

IC-735 HF transceiver/SW rcvr/mic 999,00 849%
PS-55 External power supply....... 199.00 179%
AT-150 Automatic antenna tuner ... 445.00 349*
FL-32 500 HzCW filter ............. 66.50
EX-243 Electronic keyer umit ....... 56.00
UT-30 Tone encoder . 17.50

IC-745 9-band xcvr w/.1-30 MHz rcvr 1049.00 8999
PS-35 Internal power supply ....... 199.00 179*

EX-241 Markerunit.....c.ovvnnnnn. 22.50
EX-ZR2 YU oo vsvesnivais s st 44.00
EX-243 Electronic keyer unit ....... 56.00
FL-45 500 Hz CW filter (1st IF) ..... 66.50
FL-54 270 Hz CW fiiter (1st IF) ..... 53.00
FL-52A 500 Hz CW filter (2nd IF) 108.00 99*
FL-53A 250 Hz CW filter (2nd IF) 108.00 99%

178.00 159%

FL-44A SSB filter (2nd IF)..........

IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 999%
IC-751A 9-band xcvr/.1-30 MHz rcvr 1649.00 1399
PS-35 Internal power supply ....... 199.00 179%

FL-32 500 Hz CW filter {1st IF) ..... 6650
FL-63 250 Hz CW filter (Ist IF)..... 5450
FL-52A 500 Hz CW filter (2nd IF)... 108.00 99%
FL-53A 250 Hz CW filter (2nd IF)... 108.00 99%
Fi=33 AM e ... ... ccconis LA SO
FL-70 2.8 kHz wide SSB filter ...... 52.00
RC-10 External frequency controller 39.25

Other Accessories: Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 1699
PS-15 20A external power supply..... 169.00 154%
PS-30 Systems p/s w/cord, 6-pin plug 299.00 269*

OPC Opt. cord, specify 2, 4 or 6-pin  10.00
MB Maobile mount, 735/745/751A.... 24.50
SP-3 External speaker................ 61.00
SP-7 Small external speaker .......... 49.00
CR-64 High stab. ref. xtal (745/751) 63.00
PP-1 Speaker/pateh.....cocconveraness 159.25 149%
SM-6 Desk microphong ............... 44.95
SM-8 Desk mic - two cables, Scan..... 18.50

136.25 124%
445.00 389*
959.00 489
625.00 549
495.00 429%

SM-10 Compressor/graph EQ, B pin mic
AT-100 100W 8-band auto. antenna tuner
AT-500 500W 9-band auto. antenna tuner
AH-2 8-band tuner w/mount & whip
AH-2A Antenna tuner system, only....

_Good Until February 28th, 1986!

With the purchase of an IC-735, IC-745 or
IC-751A, receive Your Choice of One of the
following accessones, FREE, from ICOM.

CW Filter: FL-45, FL-52A, FL-53A, or FL-54
World Clock: GC-5 ® Desk Microphone: SM-6
Mounting Bracket: MB-5, MB-12, or MB-18
also

$950 FACTORY REBATE on AT-150

Order Toll Free: 1-800-558-0411

ICOM

Check the Prices at AES"!

Other Accessories - continued: Regular SALE
GC-5 World clock......cccoovvennn..-. 9195 B89*
b6-meter VHF Portable Regular SALE
IC-505 3/10W 6m SSB/CW portable 549.00 489%
BP-15 AC charger......coceeuveeoens 14.00

EX-248 FMunil ......coccivnnveians 55.50
LC-10 Leather case ................ 39.50
VHF/UHF base multi-modes Regular SALE
|IC-551D B0OW 6-meter SSB/CW....... 799.00 719%
EX-106 FMoption..........ccceee. 140.00 126*
BC-10A Memory back-up........... 9.50
IC-271A 25W 2m FM/SSB/CW ....... 859.00 749%
AG-20 Internal preamplifier ........ 64.00

IC-271H 100W 2m FM/SSB/CW...... 1099.00 969%
AG-25 Mast mounted preamplifier... 95.00

IC-275A 25W Zm FM/SSB/CW w/ps 1199.00 1049

IC-471A 25W 430-450 SSB/CW/FM xcvr 979.00 869%

AG-1 Mast mounted preamplifier... 99.50
IC-471H 75W 430-450 SSB/CW/FM 1399.00 1169
AG-35 Mast mounted preamplifier... 95.00

Accessories common to 271A/H and 471A/H
PS-25 Internal power supply for (A)... 115.00 104%
PS-35 Internal power supply for (H)... 199.00 179%

SM-6 Desk microphone ............... 44.95
EX-310 Voice syntheswzer ............. 46,00
15-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface..., 14.00
UT-158 UT-158 w/TS-32 installed..... 92.00
VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2Zm SSB/FM, TTP mic... 639.00 569*

IC-490A 10W 430-440 SSB/FM/CW  699.00 599%
VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FMw/TTP mic 429.00 369**
IC-27H Compact 45W 2m FM w/TTP mic 459.00 399*
IC-37A Compact 25W 220 FM, TTP mic 499.00 439**
IC-47A Compact 25W 440 FM, TTP mic 549.00 479%
PS-45 Compact 8A power supply... 139.00 129%
UT-16/EX-388 Voice synthesizer... 3499

SP-10 Slim-line external speaker ... 3599
IC-28A 25W 2m FM, UP/DN mic...... 429.00 369*
IC-28H 45W 2m FM, UP/DN mic,...... 459.00 399%
IC-38A 25W 220 FM......covvvvnnenn. 459.00 399%
IC-48A 25W 440-450FM ............. 459.00 399*

HM-14 TTP microphone............. 55.50

UT-28 Digital code squelch......... 37.50

UT-29 Tone squelch decoder ....... 43.00

HM-16 Speaker/microphone....... 34.00
IC-3200A 25W 2m/440 FM w/TTP.... 599.00 499*

UT-23 Voice synthesizer............ 34 99
AH-32 2m/440 Dual Band antenna ... 37.00

AHB-32 Trunk-lip mount ........... 34.00

Larsen PO-K Roof mount........... 20.00

Larsen PO-TLM Trunk-lip mount.... 20.18

Larsen PO-MM Magnetic mount.... 19.63

RP-3010 440 MHz, 10W FM, xtal cont. 1229.00 1089

IC-120 1W 1.2 GHz FM Mobile........ 579.00 499
ML-12 1.2 GHz 10W amplifier ...... 379.00 339%

IC-1271A 10W 1.2 GHz SSB/CW Base 1229.00 1069
AG-1200 Mast mounted preamplifier 105.00
PS-25 Internal power supply ....... 115.00 104%

EX-310 Voice synthesizer........... 46.00
TV-1200 ATV interface unit......... 129.00 119%
UT-155 CTCSS encoder/decoder ... 92.00

RP-1210 1.2 GHz, 10W FM, 99 ch.synth 1479.00 1289

C o0 | [ —
VISA

Hand-helds Regular SALE
IC-2A 2-meters........ 279.00 249%
IC-2AT with TTP....... 299.00 259
IC-3AT 220 MHz, TTP 339.00 299%*
IC-4AT 440 MHz, TTP 339.00 299%*
IC-02AT 2-meters..... 399.00 329%
IC-03AT for 220 MHz 449.00 399*
IC-08AT for 440 MHz 449.00 389*
IC-u2A 2-meters...... 299.00 269%*
IC-u2AT with TTP..... 329.00 289%

Accessories for u2A/T  Call

1C-12AT 1W 1.2GHz FM HT/batt/cgr/TTP 459.00 399*
A-2 SW PEP synth. aircraft HT ........ 599.00 499%

Accessories for IC series Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 74.25
BP-8 800mah/8.4V Nicad Pak - use BC-35... 74.25

BC-35 Drop in desk charger for all batteries 74.50
BC-16U Wall charger for BP7/BPS........... 20.25
LC-11 Vinyl case for Dix using BP-3.......... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ....... 20.50
LC-02AT Leather case for Dix models w/BP-7/8 54.50
Accessories for IC and IC-0 series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35 ... 47.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 37.50
BP-4 Alkaline battery case..........cecvunn. ; 1949
BP-5 425mah/10.8V Nicad Pak - use BC35 5850
CA-5 5/8-wave telescoping 2m antenna ..... 1895
FA-2 Extra 2m flexible antenna............. . 11.50
CP-1 Cig. lighter plug/cord for BP3 or Dix ... 13.00
CP-10 Battery separation cable w/clip....... 22 50

DC-1 DC operation pak for standard models 23.25

EX-390 Bottomslidecap..........cccovvvne.. 5.90
MB-16D0 Mobile mtg. bkt for all HTs.......... 24.50
LC-2AT Leather case for standard models.... 54.50
RB-1 Vinyl waterproof radio bag ............. 3495
HH-55 Handheld shoulder strap ............. 16.95
HM-9 Speaker microphone .........cvvveuess 47.00
HS5-10 Boom microphone/headset ........... 23.25

HS-10SA Vox unit for HS-10 & Deluxe only 23.25

HS-105B PTT unit for HS-10 .............. 23.25
ML-1 2m 2.3w in/10w out amplifier ... SALE 99.95
53-32M Commspec 32-tone encoder......... 29.95

Receivers Regular SALE
R-71A 100 kHz-30 MHz, 117V AC..... $949.00 799%

RC-11 Infrared remote controller... 67.25
FL-32 500 Hz CW filter ............. 66.50
FL-63 250 Hz CW filter (1st IF) ..... 54.50
FL-44A SSB filter (2nd IF).......... 178.00 159%
EX-257 FN UL .. .ovornivnnanossns 42.50
EX-310 Voice synthesizer........... 46.00
CR-64 High stability oscillator xtal 63.00
SP-3 External speaker.............. 61.00
CK-70 (EX-299) 12V DC option..... 12.25
MB-12 Mobile mount............... 24 50

R-7000 25 MHz-2 GHz scanning rcvr 1099.00 969%

RC-12 Infrared remote controller... 67.25
EX-310 Voice synthesizer........... 46.00
TV-R7000 ATV unit.....ooevevrenrss 131.95 119%
AH-7000 Radiating antenna........ 8995 (13)

HOURS @ Mon. thru Fri. 9-5:30: Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.
WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service depl.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY.

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

AES"”

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1 _800-321-3594

“When You Buy, Say 73"

ORLANDO, Fla.
621 Commonwealth Ave.
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

Qutside } 200-327-1917 No Nationwide WATS

BRANCH STORES

CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO. lllinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

outside 1_200-634-6227

32803
1898 Drew Street
Phone (813) 461-426/
No In-State WATS

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

hatsice 1.800-621-5802
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Richard A. Need WB4YOD
Box 248
Waxhaw NC 28173

PC Infernos

Don’t toss that fried circuit board—in a couple hours
the smoke will have cleared and your PCB will be working again.

L urking inside any complex electronic
equipment is the potential for catastroph-
ic failure, which can convert an expensive
piece of equipment into so much junk. A
friend of mine experienced this phenomenon
recently when his two-meter rig developed a
short and poured out billows of smoke. As
this rig was mounted in an airplane he was
piloting at the time, he became very excited
very quickly. Safely back on solid ground, he
sought my help.

Most good-quality radio equipment has at
least one very expensive circuit board. A law
credited to some fellow named Murphy
warns us that failure 1s most likely to occur in
that particular circuit board, and that when it
happens it will probably be spectacular—as 1t
was in this case. A shorted capacitor in the
audio circuit burned several components and
charred the circuit board so badly that repair-
ing it seemed to be a hopeless task!

We all know that sometimes repair parts
are not easy to come by, especially those that
aren’t normally replaced—such as an entire
circuit board. If you do eventually find a
source for the parts (not necessarily the deal-
er who sold you your fabulous radio), it could
cost approximately an arm and a leg. Cost
may not be the only deciding factor. Some-
times you do not have the time to wait for a
replacement circuit board. Unless you can

Number 2 on your Feedback card

spare the price and time, a repair such as the
one | employed could make your equipment
operational.

As | considered the damage, it occurred to
me that only the burned part of the board
needed replacement. If a patch could be de-
vised to replace this area, the original board
could be used again. It would be necessary to
make the patch fit securely and to etch the
copper to match the original traces, but these
would not be insurmountable difficulties.

Using a jeweler's saw with a fine blade, 1
cut away the burned area, taking care to cut in
the most advantageous way. That is, if I no-
ticed that most of a conducting trace had been
removed, leaving only the solder pad, I was
careful to cut away the solder pad as well. I
then cut a matching patch for the damaged
area from a piece of circuit board that was as
nearly identical as possible to the orniginal
board. In order to achieve a snug fit, I cut the
patch a bit large and filed it. The board and
patch are illustrated in Fig. 1 and Photo A.

Since the patch was small and 1ts foil pat-
tern relatively simple, I decided to etch the
patch by hand after securing it in place. Had 1t
been more complicated, I would have etched
the board by chemical means before securing
it on the board.

When the patch fit snugly, I glued it into
place using epoxy. The pieces were clamped
and allowed to dry overnight so there would
be no danger of them shifting during the rest

Photo A. The patch ready to be inserted.
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Photo B. The repaired board.

of the patching operation. In the meantime, I
studied service literature and the burned
piece to try to reproduce the pattern of the
traces. Happily, I found an identical trans-
ceiver, so I could copy the board layout in
rebuilding the patched board.

Using dividers, a ruler, and other equip-
ment, | marked and drilled component holes
in the patched area to match the original com-
ponent placement. Using these holes as
points of reference, I drew in the lines for the
conductor tracks, ensuring that they joined
the existing tracks at the border of the patch.
Etching was accomplished by simply cutting
away the unwanted copper foil using a small
knife.

With the finished patch in place, I bridged
the breaks in all the traces where they crossed
the border of the patch, soldering fine wire
jumpers across the cuts. The components
were then installed, replacing the burned
ones, and the board was ready to be returned
to service. The patch was distinguishable on-
ly because the original board had a protective
coating that made it a darker green.

The repair of this circuit board required
only a few hours, spread over a couple of
days. It required far less time than would
have been needed to obtain a replacement
board. Also. it cost considerably less, yet it
seems to operate as well as a new board.
Thanks to the interlocking construction, it is
virtually as strong as the original. I have
found the repair to be very satisfactory, and
this procedure has given me one more way to
deal with burned circuit boards. B

Fig. 1. Patch for a damaged circuit board.



HEAVY STUFF

Face it, the world

of ham radio is a lot more complex than
it used to be. We have new modes pop-
ping up every day, satellites racing around
the globe, computers, spread-spectrum. . .
how can you keep up with it all?

It’s easy. Every month, 73 Magazine covers
the whole spectrum of amateur radio with
a light, easygoing style. We’ll keep you up-
to-date on what’s happening in your hobby;
you may even learn something new!

Just $19.97 will bring you 12 issues of 73. A
monthly trip to the newsstand would cost over

$35.

Find out what your friends already know:
73 Magazine puts the fun back into ham radio.

You’re right! Let’s have some fun—sign me up for a }
year of 73 for only $19.97, a savings of over 43% off .
the cover price! (With your paid subscription, "
you’ll also receive a giant DX Map of the World—a
$5 value—absolutely free!

Name
Call
Address
City State Zip
LIAE LIMC LIVISA Check
Card # - Exp. Date

For immediate service, call tall-free 1-B00-722-7 790. Offer valid in the US and possessions for a imited ime only

Please allow 6 weeks for processing of first issue,

Mail to: 73 Magarine, Circulation Dept., WGE Center, 70 Rte. 202N, Peterborough, NH 03458-9995 77260X
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David L. Oliver WoODK
Rt. 2, Box 754
Sheviin MN 56676

Shoestring Software

This no-frills C-64/VIC-20 RTTY program
will give you 45 baud on a budget.

s ince my article **Shoestring RTTY "' ap-
peared in the January, 1985, issue of 73,
I have had inquiries from hams who are inter-
ested in writing their own software in addi-
tion to building their own interface.

[ set out to write a short program that could
be typed into a Commodore 64 or VIC-20
computer easily, and one that would provide
transmit and receive RTTY operation. The
resulting software doesn’t have a lot of frills,
such as a split-screen display and a type-
ahead message buffer, but it does have
message strings, T-R switching, and two-
speed (60- and 100-wpm) operation. It will
work with any interface, commercial or
home-brew.

How It Works

Since all computers are designed to inter-
face with the outside world (usually through
telephone lines), most of the communication
software is already built into the operating
system. On Commodore machines, just one
OPEN statement sets the baud rate, number
of bits in a word, parity, simplex or duplex,
and other parameters. There are two 256-
character buffers which store information re-
ceived and information to be sent.

The language used by all computers is
ASCII, and there are many standard baud
rates—110, 300, and 1200 baud being the
most common. The ASCII word is usually
eight bits long. If RTTY communication
used, say, 300-baud ASCII, then writing a
terminal program would be almost trivial.
However, the language used is Baudot, and

Ground

C:—i— FSK data in (pin 2)

5V mark, 0 V space
J — PTT out (pin 9)

5 V receive, 0 V transmit
M — FSK data out (pin 3)

5V mark, 0V space

Fig. 1. Computer-interface connections.
Numbers in parentheses refer to pin numbers
of U3 (Fig. 3).
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most ham communication is at such non-stan-
dard baud rates as 45 and 74 baud, usually
called 60 and 100 wpm, respectively.

Each Baudot character is represented by
five bits of information, allowing only 31
possibilities (not 32, because there is no char-
acter containing all zeros). A shift command,
however, allows each five-bit word to have
two meanings, thus providing a total of 62
possible characters.

In order to make a computer—which un-
derstands only ASCIll—send and receive
Baudot, it is necessary to translate the infor-
mation both coming in and going out.

There are several methods of translating
between codes. The one used here stores
ASCII values in an array of variables. The
received Baudot code appears to the comput-
er to be five-bit ASCII, so the ASCII value
will be between 1 and 31. This number points
to a particular element of the array, which 1s
the real ASCII value of that character. The
character then appears on the screen. Like-
wise, pressing a particular key causes the five
least significant bits of an ASCII character to
be sent, which will appear to the receiving
station as the correct Baudot character.

It 1s also necessary to set the computer to
the right baud rate for RTTY. On Com-
modore machines, any baud rate can be ob-
tained by setting two RAM locations (665 and
666) 1o the correct bit time for that baud rate.
The program, as written, provides the two
most commonly used baud rates, 45 and 74.
If you wish to experiment with different baud
rates, change the following program lines:

380 PRINT:INPUT "BAUD RATE";BR:R=INT
(1.023E6/BR+.5):Q=INT(R/256)

and

381 POKE 665,256*(R/256-0Q):POKE 666,Q:
RETURN

1 2 3 4 5 67T B 9 1011 12

P

AA°B CDEFHJI KLMNSN

Fig. 2. User I/O port, rear view.

All the program commands are handled by
the function keys (see Table 1). Pre-defined
messages are sent by pressing keys Fl
through F6; each key accesses a subroutine
containing the appropriate message.

The first subroutine (corresponding to F1)
begins at line 410, the second (corresponding
to F2) at 420, and so on, up to F6 at 460.
Transmit/receive switching is controlled by
F7, and F8 changes speed. Both F7 and F8
are toggles; that i1s, each time the key is
pressed, the opposite action occurs. Pressing
F7 when in the receive mode switches to
transmit and vice versa.

Incidentally, the program does not allow a
switch from transmit to receive until every-
thing in the transmit buffer has been sent. The
computer will print STILL SENDING and will
switch to receive as soon as the transmission
has been completed.

Typing the Program

Extra spaces and remark statements have
been placed in the listing for increased read-
ability and as a guide to understanding the
function of each part of the program. Leaving
out the REM lines and the extra spaces will
save time (and memory, important if you are
using an unexpanded VIC).

[ have a daisy-wheel printer, so it may be a
little difficult to tell the difference between a
zero and a letter O. Just remember that O's
appear only in words and Basic keywords;
everything else is a zero.

Customize the message strings as you
go through that part of the program. Insert
your own call, name, QTH, equipment, etc.
Message strings of up to 256 characters

H J
FSi FROM | 1y & | -
COMFUTES | |

e s

.u:m l" ~ FTT TO
LOMPUTES | -
| | al
ENZEZE

e~

FSKE TO
TRANSCEIVER

Fig. 3. U3.



can be created by linking program lines
together, Lines 460 and 461 show an exam-
ple of this. Lines 450 and 451 demonstrate
how a line can be repeated. The **CQ...DE
callsign. . ."" string 1s repeated three times
followed by “*K K.'" After the final state-
ment defining each message string, don't
forget to add **:RETURN™ to complete the
subroutine.

The program listing is for the Commodore
64. For the VIC-20, change the following
lines:

20 POKE 37138.32:POKE 37136,32

370 IF T=0THEN POKE 37136,0:T=1:PRINT:PRINT
"TRANSMIT MODE":RETURN

371 S=0:FOR I=1TO 8:S=(PEEK(37148)—238) OR
SINEXT

372 IF S*T THEN PRINT:PRINT "STILL
SENDING":T=0

373 IF STHEN 371

374 POKE 37136.32:PRINT:PRINT "RECEIVE

If your VIC has no memory expansion,
keep all the message strings short and omit
lines451 and 471.

When you have finished typing in the pro-
gram, make a copy to tape or disk before
running it. You can check it out off the air by
connecting pins B, C, and M of the user I/O
port together. Switch to transmit mode, send
up to 256 characters, then switch back to
receive. The receive buffer will be emptied to
the screen, and you should see exactly what
you typed in or sent with the function key
messages. If there is a discrepancy in a partic-
ular character, that means there is an error in
one of the DATA statements.

Once everything is working off the air,
you are ready to connect the interface to
the appropriate pins on the user port, which
will require a 12/24 card edge connector. See
Fig. 1. (A good source for this connector is
Jameco Electronics, 1355 Shoreway Road,

3‘
§

Table 1. Function key commands.

tions are made on the bottom side of the
connector. It is a good idea to mark the top of
the connector, since it is possible to insert it
either way. The computer or the interface
could possibly be damaged by upside-down
insertion.

The only thing left to do now is to get on the

MODE":T=0:RETURN

Belmont CA 94002.) Note that all connec-

air and start enjoying RTTY. IR

0 REM

1 REH TEATFTEFTEEAETFATTXTET T AT AT A A T A A A A%
2 REM * *
3 REM * SHOESTRING RTTY SOFTWARE *
4 REM + FOR COMMODORE 64 *
5 REM * BY DAVID OLIVER W90DK *
6 REM * *
_',I' REH 4 s 2 X E S St E L EEEEEEESEES S S
8 REM

9 REM

10 OPEN 2,2,0,CHR$(101)+CHRS(16)

20 POKE 56579,32:POKE 56577,32

30 FL=1:M=0:T=0

40 DIM RC(64),TC(64) :RESTORE

50 FOR I=1T062:READ RC(I):NEXT

60 FOR I=1TO60:READ TC(I):NEXT

70 PRINT CHR$(147)CHR$(17)"RECEIVE MODE"
«+GOSUB 380

80 GETA$:IF A$="" THEN 100

90 IF ASC(A$)> 132 AND ASC(A$) < 141 THEN
400

100 IF T=0 THEN 300

110 IF M=0 THEN 150

120 FOR I=1 TO M :AS=MIDS(MS$,I,1):IF I=M
THEN M=0

130 GETZ$:IF Z$=CHR$(13)THEN M=0:GOTO 80
140 REM SEND ROUTINE

150 IF A$="" THEN 270

160 PRINTAS$;

190 A=ASC(AS)

200 IF A=13 THEN A=91

210 IF A=32 THEN A=92

220 IF A<33 OR A>92 THEN 270

230 A=A-32:IF A<33 THEN PRINT#2,CHR$(91)
+CHRS$ (TC(A) )+CHRS$(95) ; :GOTO 270

250 PRINT#2,CHRS$(TC(A));

270 IF M THEN NEXT

280 GOTO 80

285 REM

290 REM RECEIVE ROUTINE

300 GET#2,B$:IF B$="" THEN 80

310 B=ASC(B$):IF B<1 OR B>»31 THEN 80

320 IF FL THEN BS$=CHRS$(RC(B)):GOoTO 340
330 B$=CHR$(RC(B+31))

340 IF FL AND (B=27) THEN FL=0:GOTO 80
345 IF B=31 THEN FL=1:GOTO B80

350 PRINTBS$;:GOTO 80

360 REM T/R SWITCHING

370 IF T=0 THEN POKE 56577,0:T=1:PRINT:
PRINT"TRANSMIT MODE"™ :RETURN

371 IF PEEK(673) AND 1 THEN PRINT:PRINT
"STILL SENDING"

372 IF PEEK(673) AND 1 THEN 372

373 POKE 56577,32:PRINT:PRINT"RECEIVE MO
DE" : T=0:RETURN

374 REM

375 REM HI/LO BAUD RATE

380 IF PEEK(665)=236 THEN POKE 665,72:P0
KE 666,53:PRINT:PRINT"100 WPM" :RETURN
381 POKE 665,236:POKE 666,87 :PRINT :PRINT
"60 WPM" :RETURN

400 M$="":0ON ASC(A$)-132 GOSUB 410,430,
450,370,420,440,460, 380

401 M=LEN(M$)*T:GOTO 100

404 REM

405 REM MESSAGE STRINGS

410 M3="RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY
RYRYRYRY ":RETURN

420 M$="NAME IS DAVE DAVE. QTH IS SHEVLI
N, MN SHEVLIN, MN. ":RETURN

430 M$="DE WY90ODK... DAVE... IN NORTHERN

MN. ":RETURN

440 M$="RIG IS IC720A WITH CLIPPERTON-L

PUTTING OUT ABOUT 500 W. ":RETURN

450 M$="CQ CQ CQ CQ CQ DE W90DK W90DK W9

ODK ™

451 M3$I=M$+ME+M$+"K K ":RETURN

460 M$="USING COMMODORE 64 COMPUTER WITH
INTERFACE AND SOFTWARE OF My "

461 M$=M$+"OWN DESIGN. ":RETURN

485 REM

490 REM DATA FOR CONVERSION ARRAYS

500 DATA 69,10,65,32,83,73,85,13,68,82
505 DATA 74,78,70,67,75,84,90,76,87,72
510 DATA 89,80,81,79,66,71,23,77,88,86
515 DATA 23;51,10,45,32,39,56,55,13,;36
520 DATA 52,39,44,33,58,40,53,34,41,50
525 DATA 35,54,48,49,57,63,38,42,46,47
530 DATA 59,23;77,81,84,73,68,90,69,79
535 DATA 82,91,68,76,67,92,93,86,87,83
540 DATA 65,74,80,85,71,70,88,78,94,68
545 DATA 68,68,89,68,67,89,78,73,65,77
550 DATA 90,84,70,75,79,82,92,76,88,86
555 DATA B87,74,69,80,71,94,83,93,85,81
560 DATA 72,68

Program listing, *‘Shoestring RTTY "' software for the C-64 (see text for modifications for the VIC-20).
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Jim Grubbs K9EI
PO Box 3042
Springfield IL 62708

The Talking Teletype

Put your VIC-20 or C-64 to work chatting away
in the shack with this Basic RTTY-to-voice program.

he computer is a great tool for the handi-
capped. A large contingent of hearing-

impaired individuals use their computers for
TDD operation over the phone lines.! Com-
voice, a recent offering by Genesis Corpora-
tion (PO Box 152, Hellertown PA 18055),
made bells go off in my head suggesting addi-
tional ways that computers could be used to
open up new avenues for another group of
individuals—those with vision impairments.

The Comvoice program looks like a game
cartridge and plugs into the expansion port on
Commodore computers. A version is avail-
able for both the C-64 and the VIC-20. It is a
Votrax-based speech-synthesizer unit with
the typical mechanical-sounding voice. In
most applications, though, the speech is more
than clear enough to be easily understood.

What sets the Comvoice unit apart from
other voice synthesizers is that it does not
interfere with normal RS-232 operations.
The RS-232 user port—where the modem
normally connects to the computer—is the
easiest access point for sending and receiving
serial information like Teletype® signals.

Since many synthesizers tie up the user
port, modem or Teletype operation is not
possible. Software synthesizers that take ad-
vantage of the sound capabilities of the C-64
usually corrupt the hardware interrupts so
that the machine is no longer easily usable for
RS-232 functions. Comvoice has none of
these problems.

RTTY Meets Computer—The Basics

Computers like to speak ASCII code.
RTTY, however, uses Baudot, a five-bit code
allowing for little more than the alphabet,
numbers, and a few punctuation marks.
ASCII, with its seven bits, can distinguish
between upper- and lowercase and has an
expanded set of characters. Commodore
ASCII (and others) adds one more bit (for a
total of eight), allowing a set of graphics
characters as well.

Through software control, it is very easy to
instruct the Commodore user port to look for
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100
118
128
13@
149
158
160
178
188
18D
208
21@
220
230
24P
e50
26
278
8@
9@
300
310
2@
338
349
3sg@
JGNn
37e
380
390
ap@
495
41@
az2@
a3pg
44
45@
460
A79
480
499
=1
51@
S2@
539
S4@
550
S60
S7@
sap
59P

EQ@
618
620
639
E4D
650
660

goto 360

pok= 665, r:poke 656,qg:
pt=S6579:rem value for c-64
rem fFfor vic-20 pt=37138

le==1

1f$=chr&(10)
cr$=chr$(13)
i$=Ta"s+FS+"a sluT+cr$+"dr jnfektzlehypgobgemxve™

Fi,han.., 11:.!,.,"_

get#e,
c=asc|
if is
if not

"a7"+cr$+"S4" 1:(5'" )2#601976%. / j&"
cH:1ifFf cS="" then 268
cf8)l:lf <1 or e>31 then 198
then cS=mias(1%,c,1)
ls then cS=aids(FfS$,c,1)

iFf usS="y" and c¥=" " then ls=-1irem usos
if cS<>"%" then print c$jrgosub 78P:goto270

les(c=

31)

get a$i1if a$="" then 199

i 1 .
if
if
ifF
if

af=
ar=
a$=
a$=
at=
if as=
if as=
agfmnmn
goto 1
open 2
usS="y
speak
input
br=G6B01:
br=60:
speak
input
gosub
print
EpEEk
br=st

1" then ls=-1
chr$(95) then close 2:goto 368
HFE™ then ls=@

chr$(135) then
chr$(136) then
chr$(148) then
chr${133) then

v=gtspeak "letter mode on"
v=1tspeak "voice on"
v=gispeak "voice off"

goto 588

ap

y2,8,ehr$S(96+1)+chri(@)

"iprint chr$(147)+chr$(17)+chr$(17);"usos [(y/n]"
“"do you want un shift on spece snswer y or n"
uss

print chr$(147)+chrS(17)+chr$(17]);

print "what speed"iprint "(6@,67,75,100 wpm)"
“Yuwhat speed"”

or

519

chr$(147);" 73 talking rtty rx"tprint str$lbrl+" wpm"
w73 talkipg r £t t y receive™

ré${br)lt=peak brf:speak "words per minute™

if usS$="y" then print chri[151+:hr!!1?}+chr!{l?];" usos on"
if us$="y" thentspeak "un shift on space on"

print
goto 1
d=1.82

1@
Jeb

if br=EB0 then b=45.45

if br=
if br=
if br=
x=intl
return

E7 then bh=5g

75 then b=56.92

180 then b=75

d/b+.5)igq=int(=x/256) :r=256%(x/256-qg)

print chr$(147)+chr$(18);"™ 73 talking rtty tx "ipoke pt,32
speak "73 talking - t t y tranamit®™

11%="¢
Fi1Sm'm
get =%
if asc
if asc
if x§=
iF x§=

yniamztfFkorllxvw jepgs]ug™
dtidzgerddle| Jvwsa jpugfFxndddyd™

:if xE=""then goto 628

ix$]1>47 ang asc(x$)<58 and v<>@ thenispeak x$
(x$)>B4 and asc(x$)<91 and v<>8 thentspeak x§$
chr$(34)then x$=chr$(39)

chr$(133) then poke pt,Pr=$="":goto 448

Basic program to drive the Comvoice speech unit.




serial data in many configurations. The num-
ber of data bits as well as stop bits can
be specified by the program. With the
word length set to five bits, the computer
still speaks ASCII, but only pays attention
to the first five bits. Through use of a trans-
lation table, the computer can be made to
print the intended Baudot character, though
internally the machine continues to speak
ASCII. See the programmer’s reference
guide for more details about OPENing an
RS-232 channel.

Most amateur RTTY takes place at 60
words per minute. Computer types more
accurately refer to this as 45.45 baud, which
is not a standard baud rate on Commodore
computers. But, there are a pair of magic
registers that when POKEd to the right values
can make the machine operate at any baud
rate within its speed limits. Such a routine is
included in my program, which also allows
for reception of all standard amateur RTTY
speeds.

For transmitting, the process is similar but

the translation is reversed. When you press a
key, the program looks up that key in a table
to find what ASCII code ‘‘looks like'" the
Baudot character you wish to send. The result
1s transmitted to the user port.

The Miracle of Speech

Up to now, I haven’t done anything partic-
ularly special to make this a talking Teletype
program. The changes necessary, though,
are minimal due to the way Comvoice imple-
ments speech.

With Comvoice in place, an additional Ba-
sic command is added. SPEAK does exactly
what you would think and is used much like a
PRINT statement. By simply adding several
SPEAK commands to the existing PRINT com-
mands, you can make the Teletype program
come to life with voice. It’s here where a few
problems begin, most of which are easy to
overcome.

First of all, many of us would prefer that
our computer speak in whole words rather
than in individual letters. When you use the

E78 print =%3

EBD if x%=chr$(13) then print#e,"n";:goto 628
698 if x$=chr$(18)then print#22,"b";:go0toc 628
print#2,"d";:goto 628

7808 if xS=chri(32)then

718 x=ascl[x%)

720 if =<33 then goto 620
print#2,x$+chrf(95);:90t0 628

730 if x<65 then x=x-3I2:x$=chr$(91)+miaS(F185,x,1):

748 iFf x>95 then goto 628

750 x=x-64:xS=midS(11%,x,1)

760 print#2,x5

778 goto 6280

780 if v=8 then return

798 iFf v=4 and c$<>" "then goto 818
BPd iF v=4 and c%=" " then v=1ireturn

B1@ if v=2 or v=4 thent:if ascl(c$)<48 or asc(c$)>9@ then cH=" M

then:if asc(c%)>57 and asclc$)<65 then cE=" "
then:speak cS:return

BAR IF ascl[c$®)>99 or ascl(c$)<a48 then cE=" "

AS@ if asc(c$)>47andasc(c$)<S8thentgosub 1130:v=d:sa3$="":speak cStreturn
BB if asc(c$)>57 and ascl(c$) <65 then =" "

B7P saS=sa$+c$:if c%=" "then gosub S2@8:gotoB9P:if v=4 then v=1

820 if v=2 or wv=4
B3I iF w=2 aor wv=4

E80 return

B39@ speak saf

apg saf=""

91@ return

g2@ if sa$="ax " thenits=a$="whether"

g3p if sat="pse " then:sa$="pleass™
949 if =as$="ret " then:sa$="r s t"

950 if sa$="cul " thentsa%$="see you later”

98@ if =a$="gqth " thenitsa$="q t h"
978 if =a$="nw " thent=aS$="no="

a98@ if =a%$="gsl "™ then:saS="qg = 1"
998 if sa$="grn " then:sa%$="q r n"
19000 1F saf="ok " then:saf="o k"
1219 if sa$="grm " then:sa$='"g r n"
1928 1If sas="de " thentsaf$="this is"™
183@ if sas$="g=bh " then:sa$="g s b"
19048 if sa$="mso " then:sa$="m s o
105 IF saf="ft " then:eaf="Feet!"
1868 If saS$="cg " then:sa$="c g"

1878 iF sa%$="khz " thenisa$="kilohertz"

1888 IFf sat="pd " then:sa$="before™

1990 if sa$='"'gn " then:sa$="good night"
11080 if sa%$="gm " then:sa%$=""'good morning"

1118 if saS="grt " thenisa$="gq r t"
1128 return

1132 for b=1 to leni(sas$)

114 s$=mid%(s=%,b,1)

1150 speak s$%

1168 next

1178 return
1182 rem S+ap oLt dd e s

11980 rem * talking rtty #
1288 rem #® copyrlght 1985 %
1218 rem ¥ by jim grubbs %
1228 rem = po box 342 &
1230 rem % springfield 1 #
1240 rem = 62708 usa #
1250 rem $sSsddheshbddgpdhdhhizn

SPEAK command, though, you get individual
letters. By buffering the incoming data and
building a string variable from the individual
letters, you can construct words, The pro-
gram is designed to trigger speech when a
space is received, since words are separated
by spaces.

This procedure goes along fine until some-
body starts sending something that isn't real-
ly a word. Abbreviations can be a big
bugaboo. Comvoice will attempt to pro-
nounce them as long as they contain no num-
bers or ““illegal”” punctuation. If they do, the
program crashes.

The first addition I made to the program,
therefore, was to add a subroutine to screen
the data. When something other than a letter
is received, the speaking part of the pro-
gram simply ignores it, turning the characters
into spaces. This keeps the program from
crashing.

Next, the problem of callsigns had to be
overcome with another subroutine. After all,
it doesn’t do much good 1f you can’t figure
out whom you are talking to. When the sub-
routine encounters a string that contains a
number, the program automatically shifts in-
to pronouncing each individual letter and
number. This is done until another space is
encountered, at which point normal word
mode is reinstated.

My solution to dealing with the many ab-
breviations used in amateur transmission was
to create a look-up table for the more com-
mon ones. This actually works gquite well, but
slows down the program. My list is by no
means complete, but it can be expanded or
changed to suit your own needs.

Variations on a Theme

It is also possible to create a subroutine that
scans for all strings three characters long that
begin with “*Q."” This would enable the pro-
gram to recognize Q signals and pronounce
them correctly, and would work in a similar
fashion to the callsign routine in lines 1130
through 1170.

In the final version, I decided that it would
be nice to have both word and individual
letter modes available. They are implement-
ed using the function keys. The F7 key turns
the voice on; F8 turns it off. A touch of the F5
key places the program into the individual
character mode. For accuracy, any time the
voice is turned on, the individual character
mode echoes the transmitted data that the
operator 1s keying in. F1 toggles the program
between receive and send. You can change
the unshift-on-space and speed options by
pressing the back-arrow key, located in the
upper left-hand corner of the keyboard, while
in receive.

Under most operations (particularly at 60
wpm) with most typists, this Basic program
has no trouble keeping up with what is going
on. When full-tilt text is being sent by tape
or from someone’s buffer, the time involved
for speaking will make the program lag be-
hind the actual transmitted text. The Com-
modore has a built-in 256-character buffer,
so until that overflows nothing will be lost. A
more complex program could allow the in-
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Get POWER to your antenna! Qur Baluns are
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eration. (See ARRL Handbook pages 189 or
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« Covers 100 MHz to 199.990 MHz in 1 kHz steps with
thumbwhee! dial = Accuracy +/- 1 part par 10 mil-
lion at all frequencies * Internal FM adjustable from
0 to 100 kMHz at a 1 kHz rate = External FM input ac-
cepts tones or voice » Spurs and noise al least 60 dB
balow carrier * Output adjustable from 5500 mV at
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Yy 273045556 889 10 12
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PIN # TYPE NOTE PIN #| TYPE | NOTE
1 GND A GND
2 + 5V 100mA MAX. B CB1
3 | BESET C PBO
4 | JOYO D PB1
5 |JOY1 E PB2
6 |JOY2 = PB3
7 | LIGHT PEN H PB4
8 | CASSETTE SWITCH J PBS
9 | SERIAL ATN IN K PB6
10 + 9V 100mA MAX. L PB7
11 +9V M | CB2
12 | GND N GND

Fig. 1. Connections to Commodore computer user port.

coming text to be buffered even further. I've
tried the C-64 version of this program after
compiling it using Blitz! and that helps over-
come some of the speed problems. This may
be the way to go if you want a long table of
abbreviations.

Using Your Mind's Eve

[t doesn’t take much imagination to see a lot
of other uses for a speech synthesizer in the
blind ham’s shack. With a bit of effort, a main
program could be created to allow transmitter
and recerver tuning by speaking the values.
Once they have been tuned, you could select
the desired mode. Even individuals with
severe speech problems might be able to op-
erate voice for the first time by typing com-
ments on the keyboard and having the output
of Comvoice directed to the transceiver.
Think what will happen when speech recog-
nition becomes available in the same price
range!

I"ve even played with a program that could
be used for contest operation, which has
Comvoice calling CQ. You input the call
of the answering station or the station you
wish to answer. By pushing the right func-
tion keys, you can have the entire con-
test exchange spoken for you. Repeats and
auto serial numbering are allowed for. The

MASTER MORSE CODE IN 40% LESS TIME !

Method Eliminates the 0 - 131 WPM Plateau
ADOPTED BY THE U.S. MILITARY AS THE NEW TRAINING

STANDARD
INSTRUCTION NOW OFFERED ON AUDIO TAPES or

OUR MEW COMPUTER PROGRAM FOH THE COMMODORE
64. Both methods teach the entire ALPHABET,
NUMBERS, PUNCTUATION and SPECIAL CHARACTERS
in -39 TRIALS ar 20 WPM.

Specify Audio Tapes (five cassettes),

Floppy Disk or Computer Cassette.
$19.95 (IL. RES. include 51 sales tax)
=77 TSG, P.O. BOX 7, ASHLEY, IL 62808

program contains a clock, so you can log
the contacts from the same program. A
dupe routine alerts you to stations you
have worked before. I'm not quite sure
how I would feel working a computer on
Field Day or in the Sweepstakes, but the
concept is fun anyway. Anybody want to see
that one?

It’s a Wrap!

The necessary connections to interface the
computer to just about any standard terminal
unit are included in Fig. 1. The program
works equally well on both the VIC-20 and
C-64, but keep in mind that it will work only
with the Comvoice speech unit.

If you would like a copy of the program on
disk or tape (be sure to specify which one),
['ll be happy to supply one for $10. Send
requests to QSKY Publishing, PO Box 3042,
Springfield IL 62708. Sorry, time doesn’t
allow me to design individual programs or
applications hardware.

Reference
1. The TDD system was invented by Bob Weit-
brecht, a deaf amateur, using the Baudot
code. For more information, refer to K9El's
article in TRANSACTOR magazine, volume 6,
number 1.

LASER PRINTED
QSLs

Top Quality - Low prices

Write for _Information

P.O. BOX 876
MOUNDSVILLE WV 26041
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Ralph E. Taggart WBSDQT
602 S. Jefferson
Mason MI 48854

Micro Morse

This universal CW interface bridges the gap
between your rig and your computer.

here is little doubt that the microelec-
tronics revolution has had a profound
effect on CW. First came simple keyers, fol-
lowed by memory keyers, keyboards, code
readers, and now full-function Morse termi-
nals. Although many fine CW/RTTY termi-
nals are available, a microcomputer-based
system is attractive in that the computer can
be used for many other purposes as well,
helping to justify the cost of the system.
Vendors such as AEA and Kantronics offer
a full line of software and hardware interfaces
that will provide full CW/RTTY operation
with a variety of home computers, including
those made by Tandy, Apple, Commodore,
Atari, and IBM. Assuming you have the com-

Number 5 on your Feedback card

puter on hand, you can be off and running for
less than $250 for the software and the inter-
face unit.

You can always trust the dedicated ham to
try to cut corners, so I sat back waiting for
some magazine to publish a suitable software
article for operation with my Color Comput-
er. Along came a program in the December,
1982, issue of 80 Micro by Michael Chuck.
This is a full-feature package for the CoCo,
offering speed autotrack on receive, key-
board-select of transmit speed, multiple
memory buffers, and provisions for machine
storage of contact data—in short, almost any-
thing you might need in a CW terminal.

About the only thing missing from Mike’s

fine article was a decent interface circuit. The
design presented was a simple audio-operat-
ed switch sufficient to demonstrate the poten-
tial of the program, but too deficient for seri-
ous operation on the HF bands.

Anxious to put the program to work in my
New Year's quest for WAS using QRP, I set
out to design a general-purpose interface unit
that could be used with any software/comput-
er system and that would work with almost
any HF equipment. The project was reason-
ably successful and along the way I learned
quite a bit about machine-processed CW! The
purpose of this article is to pass along some of
these observations as well as a simple but
practical interface design.
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Fig. 1. Schematic diagram of the CW/computer interface. Ul is an LM-324N quad op amp, U2 is a 7805 (LM3401-5) voltage regulator, U3 is an
NES67 tone decoder, and U4 is an NESS5V timer chip. Q1, O3, 04, and Q5 are general-purpose NPN transistors such as the 2N4401, while Q2
is a general-purpose PNP (2N4403 or equivalent). Unmarked diodes are general-purpose silicon (IN4004), while the indicator LEDs can be
virtually any LED. All resistors are 1/4 W, 5% composition. The 100k gain pot is a standard panel-mounting pot (linear taper), while the detector
gain pot is a PC-mounted linear trimmer. All capacitors are in uF; non-polarized units are mylar™, while polarized units are dipped tantalums (16
V minimum). The input transformer is a subminiature Ik. An 8-Ohm unit is available off the rack at Radio Shack.
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Design Considerations

The attributes of the ideal CW
interface are easy to define. The
unit should be compatible with all
code speeds up to blue light, capa- qi
ble of decoding signals at or below
the noise level, and immune to
QRM! Unfortunately, a reason-
ably simple interface circuit can-
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not be expected to have all of these
sterling features. What you will
get with a reasonable parts count is
as follows:

*The umit 1s capable of copy at
extremely high speeds—certainly
up to 60 wpm. I know it will deliver good
copy at speeds where letters are virtually in-
distinguishable and even where word groups
are difficult to discern.

*The performance in noise depends on the
type of noise you must contend with. A rela-
tively constant white-noise level is no prob-
lem, but loud static bursts or pulse-type noise
will cause copy errors if the signal-to-noise
ratio is unfavorable.

*With SSB receiving filters, the interface is
highly effective in the presence of even heavy
QRM as long as it doesn’t desense the receiv-
er to the point where the desired signal drops
out. With CW i-f filters, I would say the
interface is almost uncrunchable, delivering
solid copy at the low end of 20 in the mudst of
a contest!

Although the receiving side of any inter-
face circuit is by far the most critical, the
transmitting side has not been neglected in
this design. Most CW transmit routines for
home computers use the cassette recorder
motor-control relay for CW keying. If your
rig has a solid-state keying-control circuit,
this will present few problems. You can put
some mileage on the relay if you try to key
higher currents or voltages. The interface
incorporates a keying-control circuit to mini-
mize relay wear. Provisions are included for
keying the transmitter with either a transistor
switch or a small relay.

All of the various circuit ideas incorporated
into the interface will be described fairly
completely. This is not to make the circuit
easier to duplicate—you could really do that
knowing very little about how it works—but
rather to give you some ideas for your own
experiments if you want to start playing with
interface hardware options.

It is a deceptively simple subject that quick-
ly deepens once you start to play with real-
world trade-offs. Finding out why some ideas
don’t work or why others work very well can
be a fascinating pastime that doesn’t consume
a lot of money or require hard-to-get parts.
Follow along and see how I did it, and then
take off on your own if you are so inclined!
The complete interface schematic in Fig. |
will serve as the primary reference for the
sections that follow.

Audio Filters

The first question that might be asked is
why bother with audio filters? If your rig
incorporates narrow CW i-f filtering, exten-

Fig. 2. Layout and design equations for a single-stage
active-bandpass filter. Three such stages are used in the
interface circuit.

sive audio filtering will not make a major
difference in performance—though it will
help a bit.

Unfortunately, virtually all of the high-
class transceivers on the market, while sport-
ing excellent SSB filters, always have the CW
filter as an *‘option.”” Since the option costs
money, all too many operators end up using
SSB filters with Morse and then wonder why
it 1s not as much fun as the dedicated CW
friends say it is. In such cases, some effective
audio filtering can make CW a pleasure.

At the far end of the scale in receiver design
are the direct-conversion jobs that have ap-
peared over the years as companions to QRP
rigs. Although CW is the primary mode, to
judge by the companion transmitters, these
receivers tend to have only SSB-bandwidth
audio filtering and desperately need all the
CW filtering they can get.

One of the simplest approaches to audio
filtering is the multiple-feedback, active-
bandpass filter (illustrated in Fig. 2). Here, a
single op-amp stage can be wired as an audio-
bandpass filter with a defined set of charac-
teristics.

Assuming a constant value for the capaci-
tors in the filter circuit (C), filter perfor-
mance is set by three resistors. The input
resistor (R1) sets the stage gain, the shunt
resistor (R2) sets the center frequency of the
filter, and the feedback resistor (R3) sets the
bandwidth. The design formulas for these
resistors are shown along with the diagram
in Fig. 2.

The design of a suitable filter stage in-
volves selecting appropriate performance
parameters and calculating the resistor values
for the filter. That is simple enough, so what
do we want as performance targets in terms of
center frequency, bandwidth, and gain?

Ideally, the filter center frequency should
match the peak audio output of the receiver in
the CW mode, which in turn should corre-
spond to the proper receiver offset for trans-
mitter zero beat. In most modern gear this 1s
about 750 Hz.

Bandwidth is a more complicated problem.
Narrow bandwidths, short of the point where
excessive ringing is produced, can minimize
QRM but can also present a number of prob-
lems. Since the bandwidth required by a CW
signal is related to keying speed, a very tight
filter system will impose limits on the upper
end of your received speed range. Very nar-
row filters also can make receiver tuning very
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Photo A. The author’s HF station, the mighty
Argonaut 515 QRP transceiver and the Radio
Shack Color Computer. The CW interface is
perched on top of the Argonaut. For the bene-
fit of those who think that QRP is just for
plaving games, I resolved to work all states
during the new vear, even though I have time
to get on only a few hours a week. That little
Argonaut is my only HF rig, but you could
never tell by looking at the log!

critical and can be tedious if either the receiv-
er or transmitter has a small amount of dnift.

A bandwidth of approximately 150 Hz 1s a
reasonable compromise, permitting keying in
excess of 50 wpm, a very significant selectiv-
ity increase (yet not being overly fussy in
terms of tuning and stability). The Q of a
single filter stage of the type illustrated in
Fig. 2 is not outstanding, but several stages
can be cascaded to develop the desired aggre-
gate filter response.

Gain in an active filter stage can be almost
anything desired, but caution must be exer-
cised so that excessive gain does not cause an
overload of any detectors in the system. A
target gain of 1 was chosen since plenty of
signal is normally available from the receiver
audio system.

The value for C is somewhat arbitrary, and
for audio work either 0.1 or 0.01 uF is usual-
ly chosen for convenience. Since the center
frequency is fairly low, let's use 0.1 uF for
starters. If the filter parameters are plugged
into the design equations of Fig. 2, we get the

following:
Center Frequency 750 Hz
Bandwidth 150 Hz
Gain 1
R1 (input) 10,610 Ohms
R2 (shunt) 216 Ohms
R3 (feedback) 21,220 Ohms

These are not exactly standard values, and
rather than use multiple resistors in series/
parallel to achieve precisely these values, you
can rearrange the equations of Fig. 2 to see
the effect on performance of substituting the
nearest standard 5% resistor values:

R1 10.000 Ohms
R2 220 Ohms

R3 20.000 Ohms
Center Frequency 767 Hz
Bandwidth 159 Hz

Gain 1
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Since our original parameters were seat-of-
the-pants figures to begin with, the actual
performance to be expected when standard
values are used 1s quite acceptable.

The filter section of the actual interface
(Fig. 1) consists of three identical stages
(UIA-UIC) using these resistor values. The
only departure from the general circuit in
Fig. 2 concerns the biasing of each stage. For
convenience, we want to use a single-ended
power supply, so I biased the + input of each
stage to +6 V with a voltage divider to ensure
distortion-free ac amplification. This is an-

20

FILTER DUTPUT YPR«P

0 1 I 1 I i 1 '
W0 200 %00 00 ™00 800 200 D00 1100
FREQUEMNCY (Hx)

Frequency (Hz) Output (VP-P)

400 0.15
450 0.15
500 0.15
550 0.20
600 0.20
625 0.25
650 0.30
675 0.55
700 0.80
725 1.30
750 1.80
775 1.95
800 2.00
825 2.00
850 1.95
875 1.85
900 1.45
925 1.05
950 0.75
975 0.55
1000 0.35
1025 0.25
1050 025
1075 0.20
1100 0.20

Fig. 3. Measured frequency response of the
three-stage active filter used in the interface.
The filter characteristics were determined us-
ing a commercial function generator as the
signal source with an oscilloscope to mea-
sure the filter output voltage. The center fre-
quency with the resistors used should have
been approximately 770 Hz and the design
bandwidth was 150 Hz. The measured center
frequency was 812 H: and the actual filter
bandwidth at the-3-dB points was 220 Hz.
This performance is entirely acceptable when
standard resistor and capacitor values are
used. The graph plots the data.

42 73 Amateur Radio » February, 1987

other reason for limiting the gain of the filter
stages, since we have only +6 V of headroom
for output voltage swing.

The actual frequency response of the three-
stage filter is plotted in Fig. 3. The final stage
of the quad op-amp package (U1D) is wired
as a non-inverting ac amplifier that simply
provides a variable gain block via the front-
panel gain control. This provides consider-
able flexibility in the receiver audio gain set-
ting, and rarely requires readjustment if your
receiver has reasonable agc charactenistics.

Tuning Indicator

Since we are using a sharp audio filter, a
tuning indicator will ensure that your equip-
ment 1s tuned precisely to the center of the
filter bandpass and that it is properly tuned
for zero beat. The popular NE5S67 tone de-
coder (U3) handles this job. This IC is driven
at pin 3 by a sample of the filter output and is
set to 750 Hz by the tune control. When a
750-Hz tone is present, indicating that the
received signal has been properly tuned, pin 8
of U3 will pull low, lighting the tune LED on
the front panel.

Keying Detector

The output of the filter also drives the key-
ing detector, which consists of Q1, Q2, U4,
and Q3. With sufficient drive from the filter
network (dependent on the setting of the de-
tector gain pot), Q1 will be turned on by
audio signal peaks, thus causing its collector
to pull low. The low at Q1’s collector triggers
a missing pulse detector composed of Q2 and
U4. Timeout for U4 is adjusted so that the
output of U4 (pin 3) will remain high when
Q2 is triggered and will not transition low
until several cycles of 750-Hz audio have
passed. The output of U4 will thus follow the
input keying, but it will not respond to the
beat-note ac waveform.

Essentially, the missing pulse network can
be considered a digital detector that elimi-
nates the need for software filtering of the
signal waveform. The high from U4 drives
Q3, which causes the signal LED to be on
whenever a detected waveform is present. If
your software routine requires a TTL high to
indicate keying, the connection should be
made to point H. Alternatively, software that
requires a low for beat-note recogmition will
require a connection to point L.

Keying Control

As noted earlier, most CW software keys
the cassette control relay in transmit. A two-
transistor keying-control circuit consisting of
Q4 and QS5 is used to provide a universal
interface between the cassette relay and the
transmitter keying circuit. The relay contacts
are normally connected between point K and
ground. Q4 1s normally biased on, causing
the collector of Q5 to remain high. If the
cassette relay closes, however, Q4 goes off
and causes the collector of QS5 to pull low,

The transmitter keying circuit can be con-
nected to point T if a solid-state keying circuit
is used in the transmitter. If you are directly
keying a tube-type transmitter, you may wish
to use a reed relay and diode in the collector

of Q5, and connect the transmitter-key con-
tacts to the reed-relay contacts.

If your software routine produces TTL log-
ic shifts at a port during transmit, you can
interface to the keying circuit very easily. If a
TTL low is produced during key-down inter-
vals, connect the port to the base of Q4 and
eliminate the lk resistor at this point. If the
routine uses a TTL high for key-down, then
omit Q4 and associated resistors and drive
QS5 with the output of the port dedicated to

keying.
Power Supply

For the prototype, the required 12 V was
obtained from the transceiver power supply.
If this 1s not convenient, a separate 12-V
supply can be included. The +5-V circuits
are powered from the 12-V bus by means of
an IC regulator (U2). Note that liberal by-
passing has been incorporated throughout,
including a l-uF tantalum at the Vcce bus to
each IC. This bypassing was found to be
essential for stable operation.

Construction

The basic circuit can be wired with pert-
board or one of the many prototyping boards
that are available. Lead lengths around the
filter stages and amplifier in Ul should be
kept as short as possible. Layout around the
other devices is noncritical.

As shown in Photo A, the prototype was
housed in one of those readily available plas-
tic instrument enclosures. I find that these are
a pain to use: You must run ground leads
everywhere since the case and panels are
plastic, and the case itself doesn’t provide any
shielding. The cases do look good, however,
and no trouble was encountered with this
circuit application. Minimal front-panel con-
trols include the gain control and the tune and
signal LED indicators. No on/off switch or
power indicator was included since the proto-
type was powered from the transceiver and is
on whenever the transceiver is powered up.

The complexity of the rear apron will de-
pend on the interfacing requirements for your
hardware/software package. The interfacing
for the Color Computer using the Chuck pro-
gram involves a 5-pin DIN connector socket
for the cable from the computer cassette port
and a 4-pin DIN plug for the RS-232 port.
Standard off-the-shelf cables from Radio
Shack are used to interconnect the computer
and interface unit. Your own system interface
will govern the type of connectors needed for
computer hookup.

In addition to the computer connectors,
you will need a phono jack for the receiver
audio line, another for the +12 V, and a third
for the connection to the keyed line of the
transmitter. Standard shielded audio cables
with phone plugs can be used for the intercon-
nections between the interface and the rig. If
you are going to tap into the receiver audio at
the headphones jack, you will need a 1/4"
phone plug at the transceiver/receiver end of
the cable.

The headphones jack on most rigs is wired
to silence the speaker when a phone plug is
inserted. You can rewire the plug to defeat



this function, install a small speaker in the
interface, or install an additional audio jack in
parallel with the audio input and connect an
external speaker to this jack. Since I rarely
use phones, I opted to rewire the rig, but one
of the latter two options is better if you use
phones and want to retain the speaker blank-
ing when earphones are employed.

Checkout

Tuning of the interface will require some
means of measuring ac voltage. A scope is
ideal, but an ac voltmeter that will let you
measure signals of a few volts accurately
will do. An analog meter (heaven forbid!)
is preferable to a digital meter in this
applhication.

Connect the scope or meter to the output of
U1D through a small coupling capacitor (0. 1
uF will do). Set the receiver audio gain for
normal speaker level and tune across the sig-
nal from a crystal calibrator or some other
stable source. A clean birdie will do the job if
it i1s reasonably strong. Choose a dead band
for this procedure, as we don’t want tuning to
be confounded by other signals.

Set the interface gain control to mid-range
and carefully tune the receiver for maximum
signal indication on the scope or meter. Now,
adjust the tune control of the NE5S67 tone
decoder until the tune LED lights. Reduce the
interface gain and readjust the tune control as
indicated above. Our goal is to adjust the tune
control so that the tune LED will operate with
the lowest possible signal level.

Return the gain control to mid-range and
adjust the detector gain pot until the signal
LED comes on. If this control is properly
adjusted, the signal indicator will start to light
just prior to the tune indicator as you careful-
ly tune across the signal source. If the signal
response is much broader than the tune re-
sponse, reduce the detector gain. If it is nar-
rower, increase the detector gain slightly.
Making the signal response slightly broader
than the tune response will let you hold the
signal for a bit if the other station (or your
receiver) is dnifting shightly. The tune indica-
tor, failing to respond to the signal, will alert
you to the need for slight retuning.

Grounding point K (or applying the appro-
priate logic signal in the case of software
that keys from an /O port) should key the
transmitter.

Operation

If you load and run your software at this
point, you should be in business. Simply tune
across the signal of interest until the tune
indicator is solidly flashing in response to the
keying. Both the tune and signal indicators
should be merrily flashing away at this point,
and received CW should be appearing on
your video monitor. If you switch to the
transmit routine, you should be keying the
transmitter from the keyboard.

QRM will usually be rejected by the inter-
face if it is more than 100-150 Hz away from
the desired signal. Very strong QRM might,
however, capture your receiver agc and
cause the desired signal to drop down to the
point where the tune and/or signal indica-
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tors become erratic. This is usually a problem
only when the desired signal is quite weak
relative to the QRM. Unless the offending
signal is very close to the frequency, you
can usually increase the gain to the point
where the desired signal is readable without
interference.

Noise effects come in two varieties. On the
higher frequencies, the noise is usually quite
consistent in level and will cause little diffi-
culty as long as the signal-to-noise ratio is
reasonable. Static crashes are another matter,
as they can have a high but short-term ampli-
tude. I generally try to adjust the receiver rf
gain and the interface gain so that the signal
indicator ignores all but the worst bursts,
providing pretty clean copy if the desired
signal level is reasonable. You will have to
face the fact that no interface or software
routine will give solid copy with a QRP or
weak DX signal on 40 and 80 when there is
heavy QRN.

The interface will provide solid copy In
excess of 50 wpm, which is right in line with
the bandwidth of the signal filters. Accurate
assessment of the speed performance of your
software is best determined using the WIAW
code practice runs: W1AW usually puts in
a strong signal and the code is machine-
generated.

It will not take you long to realize that, with
the exception of some really good CW opera-
tors, the best copy comes from operators us-
ing keyboards. When sending at high speed,
most ops using a keyer or hand key will begin
to get erratic with their spacing and character
formation. It is disconcerting to tune across a
high-speed CW signal and read:

TSE X YL HAW T5I NE W RSG

when a keyboard would have delivered the
more legible:

THE XYL SAW THE NEW RIG

All 1n all, I think you will find the interface
circuit highly satisfactory for most operating
situations. It also will provide the basis for
some simple circuit experimentation if you
want to design that elusive perfect interface.

Machine-generated CW has the benefit of
sounding good regardless of your manual
keying skills, but you must type reasonably
accurately. Machine-read CW is fun and pro-
vides visitors to the shack with a means to
follow your contacts. | think my wife now
believes that CW operators are real people!
Just remember not to get in over your head in
terms of operating speed. You will always
run into situations where the machine copy
will drop out and you will have to carry the
mail with your own built-in CW processor! |
get a kick out of being able to hang in there
when the machine has to quit. If you lose, or
worse yet, fail to acquire that skill, your
computer may be a CW operator, but you
are not!

So warm up the soldering iron and get the
computer on the air. If you operate QRP as |
do, you will have the distinction of operating
a station where the keyer consumes more
power than the rig! It may not seem sensible,
but it is a lot of fun! N
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Bring things down for
safety and convenience.

Never climb your tower again with this elevator system
Antennas and rotator mount on HAZER, complele system
trams tower in verticle upright position, Safety lock system
operales while raising or lowering. Never can fall.

Complete kit includes winch, 100 ft. of cable, hardware and
instructions. For Rohn 20 and 25 G Towers

Hazer 2 - Heavy duty alum. 12 sq. ft. load $297.00 ppd

Hazer 3 - Standard alum. 8 sg. f. load $213.00 ppd.
Hazer 4 - Heavy galv. steel 16 sq. ft. load $278.00 ppd.
Ball Thrust bearing TB-25 for any of above  $42.50 ppd.

Martin also mfgs. aluminum towers specifically engineered
for use with the HAZER. Two sizes - M-13 {13 wide) and
M-18 (18" wide). Also a truly self-supporting galvanized
steal tower. Send for free details

Satistaction guaranteed. Call loday and charge 1o Visa,
MasterCharge or mall check or monev order.

GLEN MARTIN ENGINEERING INC.
P.O. BOX 7 253

Boonville, Mo. 65233
B16-882-2734

W .ll'.-_

=177 l

\ Torold Cores.

| Iron Powder

& Ferrite.
Ferrite Beads.
Ferrite Rods.

Free catalog and winding chart on request.

PALOMAR
ENGINEERS

Box 455, Escondido, CA 92025
Phone: (619) 747-3343

—— 1-800 USA 9913 ORDER LINE——

BELIYEMN %5173 low knsa PRS0 e or 38011

RELDEN 5267 R(G-211 ewnnn it or 390 VIBROPLEX
HELDEN 8214 RG-8 149/500 fi. ar 33/ 0y R/PADDLES
BELDEN 8237 B:-8 SIS0 1 or 320t KEYE D
BELDEN <258 Ri:-8X BSOSO H or 15T R “FJ

AMPHENOL Connectors & Adaptors

uG-2iD N Male Cable end  $3.00
ol B B
LAi- il'ﬁ N plug 1:1.:}?F Ej'TiF::ch i."ﬁn ACCESSORIES
UG-83 Njack to UHF plug ~ $8.50 E ,
Lx-29 v-type barrel conn .75 =
SETH THOMAS 13-inch 24-hour station clock $28.95
QEP’s sAME DAY SHIPPING 30

110-4 Route 10, E. Hanover, N.J. 07936, 201/887-6424

¢+ MINI-MOBIL MOUNT BY

PAUI tronics

M Cellular, VHF, UHF
B Silver/Black B Scratch Proof
B Water Proof B Low Profile

$19.9% 257
|

P.0. Box 8041, Berkley, Ml 48072
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Guy Slaughter K9AZG
753 W_ Elizabeth Drive
Crown Point IN 46307

You, Too, Can Be An SOB

K9AZG thinks that hams should be heard but not seen—put
your left hand on the Cailbook and repeat after me. . .

A s president and organizer of a new fra-
ternity aimed at recapturing the tradi-
tional policies of hamming, I invite those few
remaining radio amateurs who shun personal
contact with other hams to join an interna-
tional net known as the “*Solitary Operators’
Brotherhood.™’

We are not to be confused, however, with
chronic QRMers sometimes referred to by
our initials, When you hear an irate operator
saying, ‘Sorry, Charlie, I missed your QTH
on account of them SOBs was tunin’ up on
you again,’’ the chances are he is not refer-
ring to one of us.

We legitimate SOBs, whether or not we use
dummy loads, have banded together to pre-
serve and perhaps rebuild what has become a
dying subculture among amateurs. We offer
an alternative to hamfests and club meetings
and picnics and eyeball get-togethers of all
kinds, because we share one fierce convic-
tion: We believe in communicating with our
fellow hams, but not in mingling with the
buggers.

Hamming is for chatting from a distance,
we think. It is for exchanging thoughts, ideas,
information—even for sharing emotions—
with strangers out there in Radio Land
whom we cannot see and by whom we cannot
be seen.

Because they are invisible to us, we per-
ceive those we contact as perfect creatures,
handsome, wholesome, witty, wise,
paragons of beauty, knowledge, and virtue.
And because we are invisible to them, we can
assume their perceptions of us are equally
inaccurate.

This pleasant state of affairs exists, of
course, only for as long as we avoid physical
contact with each other. It instantly evapo-
rates if and when we visit each others’ shacks
or eyeball each other at club meetings, ham-
fests, banquets, flea markets, or any of the
myriad of similar illusion-destroying social
events at which non-SOBs congregate. For
who can deny that to meet a fellow ham—any
fellow ham, every fellow ham, however de-
lightful his/her voice, whatever the perfec-
tion of his/her on-the-air manners—is to be
disillusioned, to discover that he/she is, like
the rest of us, a scruffy mortal with a runny
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nose, rumpled clothes, and scratches on his/
her gear.

Despite this obvious truth, the tendency
among most radio amateurs today is to social-
1ze, to congregate, to mingle. And that is fine
for those who so enjoy the emotional rein-
forcement of flocking together with birds of
like feather—they don’t mind the disillusion-
ment it inevitably brings.

But the Solitary Operators’ Brotherhood
was organized for those of us who think it
more appropriate to emulate the pioneers of
our hobby. Those giants of spark and coherer
or cat-whisker days sat alone in attic and
basement, history tells us, tinkering up QSOs

“We believe in
communicating with
our fellow hams, but
not in mingling with

the buggers.”’

with other weirdos in other garrets and other
cellars, blocks and even miles away. That
was the golden age, as we SOBs see it, the era
of hermit hams, of non-gregarious gad-
geteers, of antisocial pseudo-scientists who
loved their Leyden jars and revered their var-
iocouplers, but hated interruptions and de-
spised company.

Today, we of the Solitary Operators’
Brotherhood have readopted that ethic. We
contend that, while other hams have interests
akin to ours, all hams are strange by defini-
tion, some even stranger than we. We feel
very strongly, therefore, that hams should
never congregate in groups larger than one,
lest the enormity of our cumulative strange-
ness become apparent to others or, worse,
obvious to ourselves.

The SOB constitution, therefore, requires
members to avoid face-to-face meetings with
other amateurs. This is our only caveat,
though SSTV and FSTV operators are obvi-
ously ineligible. There are no initiation fees,

no dues, and above all, no meetings to attend.
In fact, if any SOB goes to any kind of ama-
teur social affair anywhere, he is subject to
instant expulsion. And so compliant with this
rule are we that none of us ever has been
expelled. *‘Once an SOB, always an SOB™’ is
our moftto.

So how do you join?

Membership is by over-the-air invitation
only. Any amateur holding any class of li-
cense anywhere in the world is welcomed
(SSTV and FSTV ops aside) so long as he
swears on the memories of Hertz, Steinmetz,
Phelps, and The Old Man himself to abide by
the no-meetings rule.

(Phelps, Herman W., ex-1XGZ, for the
benefit of those who may not be thoroughly
schooled in early amateur lore, was the first
licensed ham operator to fracture his skull on
an attic rafter while jerking his lip away from
an rf arc drawn off a carbon microphone
loop-modulating a self-excited 210 on or near
160 meters.)

To join, find a member to sponsor you,
vow to avoid personal meetings with other
hams (unless you have some in your immedi-
ate family; the rules allow limited contact
with licensed kin). If he agrees to be your
SOB-father, you are in.

So how do you find us?

Just start asking each of your contacts
hereafter—on phone, CW, or RTTY and
on whatever band—if he is an SOB. Non-
members usually will deny it. Now and
then you may even run across a guy who'll
mutter nasty comments about you and break
off the QSO. But sooner or later you will
run across a real member of the Solitary Op-
erators’ Brotherhood eager to make you one
as well.

“Welcome aboard, you SOB,'" he'll tell
you. ‘‘Now you are one of us.”’

And then you will know you have become
a real SOB, pledged to carry on the almost-
forgotten tradition of the old-timers who
labored alone to contrive their magical vis-
its with others out there, unseen, unmet, un-
recognized for what they were and what
we are today—scruffy humans with runny
noses, rumpled clothes, and scratches on
our gear.



ASTRON

CORPORATION

Canadian Distributor

9 ﬁmr}' Eastcom Industries, Ltd.
Irvine, CA 92718 430 Signet Dr.
(714) 458-7277 » 16 Weston, Ontario, Canada MOL2T6

(416) 743-7801

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY « RUGGED * RELIABLE

RS and VS SERIES
SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

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

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

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

o HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

e ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

* [NPUT VOLTAGE: 105 - 125 VAC

e QUTPUT VOLTAGE: 13.8 VDC £ 0.05 voits
(Internally Adjustable: 11-15 VDC)

» RIPPLE: Less than 5mv peak to peak (full load
& low line)

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM-A Series 19" X 5% RACK MOUNT POWER SUPPLIES
T — Continuous Ics* Size (IN) Shipping
' Model Duty (AMPS) (AMPS) HXWXD Wt. (lbs.)
RM-35A 25 35 5% x19=12% 38
RM-50A 37 50 5% = 19x12V4 50
* SEPARATE VOLT & AMP METERS
AM-35M 29 35 5% x 19 x 12'% 38
MODEL RM-35A RM-50M 37 50 % x 19 x 12% 50
d Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wi (lbs)
¥ RS-4A 3 4 3% xb6¥2x9 9
RS- 7A 5 7 3% x6%2x9 9
R5-7B 5 / 4 7% <10% 10
RS-10A [ 10 4x 7Y x 10% 11
RS-12A 4 12 4 X8 x9 13
RS-20A 16 20 5x9x 10V: 18
RS-35A 29 35 5x 11 x11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46 Sl
RS-M SERIES |
: » Switchable volt and Amp meter
2 Continuous IcS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (lbs)
RS-12M Y 12 4%: xBx 9 13
- RS-20M 16 20 5x9x 102 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M SERIES » Seperate Volt and Amp Meters
. » Qutput Voitage adjustable from 2-15 volts
e Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @ 13.8YDC@ 10VDC 2 5VDC @13.8V HxWxD Wt (Ibs)
VS-20M 16 9 4 20 ox9x10V: 20
VS-35M 25 15 7 35 5x11x11 29
MODEL VS-20Mm V5-50M 37 22 10 50 6 x 13% x 11 46
RS-S SERIES * Built in speaker
— s Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-7S 5 7 4 x 1% x 10% 10
RS-108 1.5 10 4 x 7% x 10% 12
RS-10L(For LTR) 7.5 10 4.9>13 13
RS-12S B 12 4% x8x9 13
RS-20S 16 20 Bx 9 x 10% 18

MODEL RS-125
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Pawul M. Danzer N111
2 Dawn Road
Norwalk CT 06851

Tap, Tap, Tap, Clunk

Splice an ASR-33 to your VIC-20 for RTTY hard copy—
you won't believe how much paper you'll need!

here are very few true bargains in

the ham world these days, but certain-
ly the VIC-20 is one of them. You can
get the computer inexpensively, and by
adding a small commercial software package
you can quickly be on the air with all speeds
of RTTY and ASCII. An additional bargain
i1s a used ASR-33 (or similar ASCII
keyboard/printer combination), which has
an expected life that probably exceeds
your own.

As a long-time ham and bargain hunter, I
couldn’t resist either of these two units. The
VIC-20, combined with a general-coverage
receiver, allowed me to read the news-ser-
vice transmissions from agencies all over the
world. After a few weeks of this, it was time
to attach my other toy, the ASR-33, and get
hard copy.

The only problem was that the two would
not work together. The VIC-20, equipped

with commercial ham software, provides a
parallel output at the user port, and the ASR-

33 is a serial machine. While the VIC-20 has
a senial output port, the software drives only
the parallel port.

Number 7 on your Feedback card

“Somewhere in the
depths of Teletype
Corporation there is a
document that tells
how the standard
modules making up
your machine
were wired.”’

Block Diagram

The solution was to run down to Radio
Shack and pick up a little beast called a uni-
versal asynchronous receiver/transmitter
(UART), which is specifically designed to
convert parallel ASCII to serial or serial to
parallel. It is contained in a 40-pin package
and runs from a single 5-volt power supply.

The block diagram

VIC-20. IC1 1s a 555 set up as a clock oscilla-
tor with a frequency of 16 times the baud rate
of the serial output. Since the ASR-33 is a
110-baud machine, the clock was set to
1760 Hz.

You could question if IC4 is needed at all.
It is a 7400 chip wired to put two gates in
series as a non-inverting buffer amplifier.
While I don’t doubt that the UART could
drive a few feet of wire to the ASR-33 without
buffering, I would rather blow up an 89¢
microcircuit such as the 7400 than the $6
UART if the lead shorted to some unlikely
place.

The remaining microcircuit, IC3, is anoth-
er 555 used as a one-shot attempt to fool the
VIC-20 and tell it that the UART is ready for
more data. Why I had to do this rather than
use the real acknowledge pulse is explained
toward the end of this article.

Circuit and Layout

Fig. 2 is a combination circuit diagram and
layout. The four microcircuits are shown in a
line mounted on a Radio Shack Experi-
menters PC Board. The horizontal lines la-
beled **bus X' and *‘bus Y'' correspond to
the bus layout on the board. The top bus is
connected to +35 volts from the VIC and the
bottom one to ground.

A two-foot length of ribbon cable is used to
connect the computer to this board. The rib-

in Fig. 1 shows the
B DATA UART das ICZ. Wllh
NPUT gﬂgnva s eight parallel data
t bits and a data strobe
L) l coming from the
RO
1c1 | icH
IT60H: "1 AY-3-1015D 20 ms
CLOCK UART MONDG
IC1, IC3 —555
asei
| B :g—;.:;msn
survER [ RTINS R1 — 50k pot
R2 — 33k, 4 Watt
l R3 — 20k, Y« Watt
OUTPUT TO
SERIAL ASCII
PRINTER
278-772).

Fig. 1. Block diagram.
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IC sockets, 40-pin, 14-pin, and two B-pin, PC board (Radio Shack
276-170), connector (RS 276-1551), and ribbon cable (RS

Parts List

R4 — 470k, 4 Watt

C1 — 10 uF, 50 voit
C2 — .01 uF, 50 volt
C3 — .01 uF, 50 volt
C4 — 05 uF, 50 volt
C5 — .01 uF, 50 voit




WIRE TO CONNECTOR
/— WITH RIBBON CABLE TO CONNECTOR (FIG. 3)
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bon cable passes over the part of the board
outlined at the top of the layout, and a small
piece of plastic corresponding to the outline is
screwed to the board to hold the ribbon cable
in place.

R1 is used to set the clock frequency to
1760 Hz. I would suggest looking for a mul-
ti-turn pot, although the setting is not all
that critical. R2 is a fixed resistor and offers
no problems. C2, which is the third part
of the frequency-setting circuit, should be
a polystyrene cap (Radio Shack 272-
110) rather than one of the usual disc-ce-
ramic units.

Assuming no other problems, you can just
build up the unit, connect it, and adjust R1
until the ASR-33 starts to print real words
rather than garbage. However, the easiest
way to set the frequency is by connecting a
frequency counter bewteen pin 3 and ground
and adjusting R1 for a reading of 1760.

Input and Output Connections

A rear view of the needed 24-pin connector
is shown in Fig. 3. Yes, needed but not
found. Not to worry, however; good old Ra-
dio Shack to the rescue. They offer a 44-pin
connector (number 276-1551). With your
trusty hacksaw, cut off a section containing
24 pins (two rows of 12) and you have it
made. Just be careful to line up the uncut end
of the connector with the VIC connector at
the back of the VIC-20 so all pins will meet. |
would also suggest connecting and discon-
necting the circuit only when the power is off.

Connections to the ASR-33

I happen to own an old ASR-33, but all of
the following comments apply to any of the
32, 33, and other series that have a printer
function. Each of these machines is wired
differently for each customer and, pre-

Fig. 2. Schematic and layout.
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I took mine apart
and, of course,
couldn’t figure it
out. However, I did manage to find the power
supply, which is wired in series with the
printer. I broke one of the leads, inserted an
electro-optical coupler (watch the polarity),
and drove the input with a 5-volt signal
through a 330-Ohm resistor. It worked for
me and probably will work for you.

Incidentally, by increasing the resistor to
account for the higher voltage in a standard
serial RS-232 line, I hooked the printer to my
Apple and now have a backup printer.

If You Have Problems

The only tricky part of the circuit is the
READY or ACKNOWLEDGE pulse, which
must be fed back to the VIC to tell it that the
UART 1s ready to receive the next character.
The UART has an output just for this pur-
pose; it’s called Transmitter Buffer Empty
(TBMT). Unfortunately, this signal occurs
one or two clock pulses after the VIC sends
the data-ready pulse, or a maximum of
around one millisecond.

The commercial software is set up to look
for a one-to-zero ( + 5 to ground) transition as
the ready signal, but the software is relatively
slow and the TBMT occurs before the soft-
ware is looking for it. Therefore, IC4 is set as
a one-shot attempt to produce a one-to-zero
transition 10 to 20 milliseconds after the data
strobe, when the software is looking for it.

Fig. 3. Rear-view connector to VIC-20 user I/0 port.

The trick works for all Baudot speeds and for
ASCII up to 110 baud.

It is possible that your software was written
to look for a positive level as the ready signal,
in which case the one-shot technique will still
work. However, if it is perversely written to
look for a zero or ground signal, there are two
spare inverters left on IC4. Just connect the
output of IC3 (pin 3) to pin 1 of IC4 and take
the zero output on pin 3 of IC4.

If you are really a purist or one of those
people who like to get rid of chips, IC1 and
IC3 can be combined into a dual unit sold as
the 556.

Other serial printers can use this circuit.
The ASR-33 and similar machines are set for
one start pulse, two stop pulses, no parity,
and eight data bits. If you have a machine that
requires some other combination, pins 35
through 39 of the UART allow alternatives.
Pin 34, the control strobe, is hard-wired to
+ 5 to allow these selections.

Now my VIC provides hard copy. In addi-
tion to ham QSOs, I can tune in AP from
London or the XINHUA news agency from
Bening, China, and read the printed copy.
You know, it just dawned on me that I can get
the same thing for 25¢. It’s called a newspa-
per. And it has comics, too. Hmmm, does
anyone have information on commercial
FAX converters? ll

73 Amateur Radio = February, 1987 47



St Dunn KSJRN
928 W. University, Suite 610
Denton TX 76201

KOKO—The Kids’ Own

Kode Oscillator

Watch those little eyes light up
when your children “play ham radio!”

0 ne night recently, as I concluded a short
contact on CW, 1 felt tuggings at the
sleeve of my keying arm. At my side stood a
delegation of two: Sammy, age 8, and Shelly,
age9.

“*Daddy,’’ they announced in ragged
unison, *‘we want to learn Morse code.™’

Pleased, I sat them right down and taught
them the letters ““E,”” “*T,”” “‘I,”" and
““M""—in minutes, they could copy the word
“time.”" Young minds do learn quickly.

But the sidetone of a Kenwood TS-5208 is
an expensive code practice oscillator. And
the kids certainly could not (and better not!)
lug my transceiver off to their rooms to prac-
tice. They needed their own code oscillator.
So KOKO (the Kids' Own Kode Oscillator)
was born.

This circuit was designed, built, and tested
in less than two hours. At times, the kids
watched the wiring, and I tried to explain
what some of the parts do. But mostly, they
just coughed dramatically, pinched their little
noses, waved their hands, and complained:
**Daddy, solder stinks!"’

They'll learn. They’ll learn.

A Simple Circuit

The Kids™ Own Kode Oscillator is a very
simple circuit. You can tailor it to fit the parts
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Fig. 1. You can show your kids KOKO's parts
and how they 're drawn on the schematic.

48 73 Amateur Radio * February, 1987

Number 8 on your Feedback card

you have on hand. You also can use it with a
small speaker instead of earphones.

If you enjoy being fancy, you can drill and
etch a printed circuit board. Or you can use a
piece of perfboard and point-to-point wiring.
Mr. (Lazy) Wizard here chose one of Radio
Shack’s pre-etched and pre-drilled single IC
boards (part number 276-024). KOKO's
parts take up only a third of the available
space on that board, so plenty of room is left
over for refinements or outsized components
from the junk box.

The 555 timer and eight-pin socket are
mounted on the un-coppered side of the
board. The rest of the circuit’s components
are soldered to the copper pads. The board
and 9-volt transistor radio battery all fit nice-
ly inside a small minibox or plastic enclosure.

When keyed, the oscillator draws about 8
or 9 milliamperes from its 9-volt battery.

With proper care, KOKO's battery will out-
last the batteries in most motorized toys.

Setting the Tone

Potentiometer R3 varies the pitch of the
audio-frequency oscillation. For greater
economy, R3 can be replaced by a standard-
value fixed resistor, such as 68k or 47k. The
only disadvantage is that to change the pitch
to a higher or lower frequency, you have to
unsolder the resistor at R3 and replace it with
another value.

If a standard-value resistor doesn’t quite
give you the desired audio frequency, you
can wire one or more lower-value resistors in
series with it or string several resistors to-
gether until you get the pitch you prefer.

Another way to change the frequency of the
oscillator’s tone 1s to use higher or lower
values of capacitance at C3. Or try shunting

Telegraph key

Battery connector
Metal or plastic enclosure

8-pin IC socket (optional)

Parts List
Resistors
R1 1k-Ohm, 1/4-Watt or 1/2-Watt (see text)
R2 2.7k-Ohm, 1/4-Watt or 1/2-Watt
R3 100k-Ohm potentiometer (see text)
Capacitors
C1 .1-uF disc ceramic or similar
c2 10-uF, 25-WV electrolytic
C3 .01-uF disc ceramic or similar (see text)
Miscellaneous
U1 555 timer (Radio Shack 276-1723)
J1,J2 Two-conductor phone jacks
S1 Single-pole, single-throw switch (slide or toggle)

Low-impedance (8- or 16-Ohm) earphones or speaker
Phone plugs to match J1 and J2
9-volt transistor radio battery

Printed circuit board (Radio Shack 276-024) or small piece of perfboard




various disc-ceramic capacitors across the
capacitor at C3 until you like what you hear.

Volume Control

Resistor R1 sets the volume in the ear-
phones or speaker. A value of lk gives a
comfortable listening level in a cheap pair of
8-Ohm earphones or one of those tiny mono-
phonic earpieces.

For room-level volume—to teach the code
at a radio club meeting, for instance—change
R1 to a much lower value, such as 100
Ohms or 22 Ohms and use a small 8-
Ohm or 16-Ohm speaker in place of the ear-
phones. But keep a spare battery handy; the
555 timer draws nearly 50 milliamperes in
this configuration.

» . d

To Switch or Not to Switch

Switch S1 definitely is a frill that can be
eliminated from KOKO. However, | added a
single-pole, single-throw slide switch and at-
tached labels that say ON and OFF because I
wanted the junior operators to learn proper
respect for power switches.

Now, when I'm working DX, and I feel a
tug at my sleeve, it's usually a happy kid
announcing, “*Daddy, I just sent ‘CQ Cab-
bage Patch Kids™!"" or **Daddy, I just worked
Mister T on six meters! "™

If you're wondering where all the new
hams are going to come from, look around
your house or neighborhood. Would a young-
ster you know (or a stodgy adult) enjoy hav-
ing his or her own code-practice oscillator? Il

e ——

LINEAR TRANSVERTERS
55B — CW — AM — FM

PX PRICE

MMT 50/2B-8 50 MHz 20 Watts $342.00
MMT 50/144 50 MHz 20 Walls 34200
MMT 14428 144 MHz 10 Watts 166.00
MMT 144/28-R 144 MHz GaAsFET 25 Wans 342.00
MMT 220/28-S 220 MHz 15 Walls 242.00
MMT 432/28-§ 432/435 MHz 10 Watts 285.00

MMT 1296/144-G 1206 MH; GaAsFET 2 W 362.00
MMT 1268 144 DE;_ AR Mode-L 2 Watt xzmit 2?3 m
CONVERTERS
MMC 144/28-HP 2 m GaAsFET 74.00
MMC 432/28-8 70 cm Down lo 10m B83.00
MMK 1296/144 23cm Downto 2 m 186.00

CALL FOR CATALOG AND OSCAN SFS5TENE
PEICES SUBJECT TO CHANGE WiTeDUT ADVANCE WOTICE
WiSA MASTERCARD ACCEPTED

POWER AMPLIFIERS

FPREAMPLIFIER BUILT-IN PX PRICE
MML 144/30-LS 144 MHz 30 Watt HT AMP.  $129.00
MML 144/100-LS 144 MHz 100 Wan HT AMP 242.00
MML 144/200-S 144 MHz 200 Walt GaAsFET 42900
MML 432/30-L 432 MMz 30 Wan 47T AMPF 232.00
MML 432/100 432 M+ 100 Watt ATV/S558B Fat 429.00

MML 432/50 432 MHz 50 Watt - 10 Watt 219.00
MML 1296/15 1296 MHz 15 Walts CALL
PREAMPLIFIERS GaAsFET
MMG 144V 2 m RF Switched 65.00
MMG 1296 23 cm 111.00
ATV
MMC 435/600 70 cm Biock Converies 69.00
MTV 435 20 Watt 70 crm amiy 299 00

CONVERTERS

ATV O5CAR

THE " PX " SHACK

1 — 3 PM orders
PREAMPLIFIERS :;;..T; ";IL;-I* .",D.F,L' L 260 1 AM — 3 arder

CALLING HOURS

EPM — 10 PM twchmical
EST

The Super Converter 8001 Features:

Oldies

(But Still Goodies)

Don’t miss out on the
chance to complete your
shack’'s reference library
with classic issues of 73
covering the full spectrum
of amateur radio, from
AMSAT to Zepps.

They're invaluable addi-
tions to any shack—and
they're going fast!

Some issues are available
in very limited quantities.

Call3
today to order

1-800-722-7790

EASY LISTENING

® FOR 810 TO 912 MHz BAND
SUPER CONVERTER 8001

| @ FOR YOUR UHF SCANNING
RECEIVER AND OTHERS

A super-converter 8001 has been certified by
FCC part 15 regulation.

State:

Phone ( )

Scanner and /or Other Monitor Receivers
Easy Connections to Your Receiver
9 Volts Battery Operation Power Source

and Power On Indicator by LED Display
External Power Jack Size: 79(W)x 30(H) x 100(D) mm

Warranty

180 Days From Date of Purchase

Unit Cost

$59.94 plus $4.00 Shipping and Handling Charge L

“When You Buy, Say 73"

|
i
|
|
|
1
|
|
Listening to 810—-912 MHz Band on a UHF l
I
|
1
|
|
|
|
I
|
[

Make Check or Money Order payable to
GRE AMERICA, INC.

Mail to: GRE AMERICA, INC,

425 Harbor Blvd., Belmont, CA gemnz
Unit Cost (@ $59.94 x Dﬁr =

CA. Residents Add 6.5%
Shipping & Handhng fer 54 Dﬂ,

Unit =
Qty.
PAYMENT METHOD TOTAL r[ I
1 Check [1 Money Order
[ 1 Mastercard ['] Visa
Card No.

Total

Expiration Date

Signature

PHONE ORDER: 800-233-5973
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or 415-591-1400
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1. M. Goulieb W6HDM
931 Olive Street
Menlo Park CA 94025

Cosmic QRN

Are there messages in the noise?

n the event that neither ancient sage nor

modern guru has enlightened us that one
thing leads to another, let such words of wis-
dom hereby come into being.

The “‘one thing’’ commenced one evening
while I was relentlessly rocking the channel-
selector knob on my TV set. I was, of course,
conducting the ever-going search for pro-
gram material not too insulting to my intellect
nor too shocking to my emotions. After hav-
ing scanned the usual collection of pantyhose
ads, get-rich-quick schemes, maximized dis-
cord known as rock “‘music,’” and scenarios
of violence untempered by man’s experi-
ments with civilization, I finally wound up on
a UHF-channel midway between two rather
anemic stations.

There I sat, utterly transfixed with the
dancing specks of snow on the TV screen.
How long 1 endured in this posture I do not
know. I must confess, however, that the ever-
changing, yet ever-the-same display proved
of greater interest than any of the program
material | had briefly appraised. Indeed,
while I cannot prove that I had fallen into a
hypnotic stupor, I recall only that the experi-
ence was pleasant, serene, and downright
compelling.

Upon slowly recovering from this daze, |
found myself aware of some rather strange
aspects of the flurry of particles gyrating be-
fore my eyes. Superimposed on the random
display, I thought 1 observed symmetrical
patterns and geometric shapes—some were
formed of straight lines, but others resembled
the curved outlines of flowers. And, inter-
mixed with the black and white specs were
transient flashes of red, blue, and green.

Now, maybe this wouldn’t have astounded
you, OM, but seeing such colored snow on a
vintage vacuum-tube black-and-white TV set
abruptly alerted my drowsy brain and started
me on a wild thinking spree. My initial de-
duction was that it must be possible to receive
color programs on an ordinary black-and-
white set. All I would have to do is identify
the mechanism responsible for the ‘‘leak-
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through™” of color modulation and then opti-
mize its effect.

Alas, as you may have deduced, it was not
to be! But even if I did not emerge as a newly
made millionaire from a great technological
breakthrough, all was not lost; the experience
engendered other interesting ideas, which I
would like to share with you.

Noise = Nuisance? No

Noise may be a nuisance, but ir stimulates
conjecture.

I am by no means the first alleging to have
seen something other than pure randomness
in the noise coming out of the video channel.
The eye is notorious for its ability to generate
illusions. Phosgenes—the stars and other ge-
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Fig. 1. Seeking the needle in the haystack.
Pointing at the right place in the sky and
tuning to the right frequency pose a horren-
dous burden on the probability of detecting an
extraterrestrial,

ometrics you *‘see’’ as the result of mechani-
cal pressure on the eyelid—can be stimulated
in various ways. And, when the brain gets
into the act, you can all too easily perceive
depth, movement, color, or objects that do
not exist.

Notwithstanding all this, it is both intrigu-
ing and interesting to speculate on the possi-
bility of intelligence or information being
contained 1n a noise spectrum. If one didn't
know otherwise, the rat’s nest of wavy lines
that comprise the oscilloscopic display of TV
video modulation could be interpreted as
electrical noise from a worn motor brush or
from a defective fluorescent lamp. Hams
have long been familiar with techniques for
extracting weak signals from a background of
noise, QRN, and interference. And we know
that these techniques have been carried to
sophisticated levels in radar, in sonar, in the
reception of data from space vehicles, and in
radio astronomy,

During recent years, a whole new commu-
nications technology has evolved around a
more elegant concept than the mere extrac-
tion of signals from noisy backgrounds.
Known as spread-spectrum modulation, the
new technique comes quite close to using
noise itself as the carrier of information. We
find ourselves reminded of the adage, “*If life
gives you lemons, make lemonade.”’ In a
somewhat analogous manner, this discussion
will speculate that nature (and maybe ex-
traterrestrial intelligence) has already put
noise spectra to good use!

Noise = Nuisance? Yes

Noise was put here to degrade communica-
tions—or $o It seems.

Some illumination can be cast on our spec-
ulation that intelligence may reside in noise
by considering briefly the close link between
noise and entropy (which tells us that ulti-
mately all matter in the universe will attain
the same average temperature). Both signify
vanishing coherence and engulfing random-
ness. Under such an eventuality, there will no



longer be any evidence of logical arrange-
ment, ordered sequence, or privileged posi-
tion. Here, it is interesting to contemplate
that the speed of light in empty space is for-
bidden to matter and limits both energy and
communications.

Electrical noise in its idealized form is
known as ‘*white noise’" and is composed of a
purely random selection and sequence of fre-
quencies and amplitudes. Although the rigor-
ous definition of white noise requires an in-
finite bandwidth, practical white noise is said
to exist when a finite spectrum of the distur-
bance exhibits equal energy per unit band-
width. Thus, in an audio system, equal loud-
ness would be perceived for, say, any 100-Hz
band; such bands could be from 100 Hz to
200 Hz, 600 Hz 1o 700 Hz, or 2,300 Hz to
2,400 Hz, etc. On the other hand, so-called
“'pink noise’’ is characterized by equal ener-
gy per octave. This means that the same ener-
gy would be contained in the 100-200-Hz
band as, say, in the 500-1,000-Hz band.

There are many other types of noise spec-
tra, but in communications work they all tend
to have similar effects with regard to the
transmission of intelligence. That is, they all
sound like noise and are known for their
abilities to drown out or otherwise degrade or
destroy intelligibility. As far as our ears or
eyes are concerned, noise replaces coherence
and logical sequence with randomness.

Considering the prevalence of noise sourc-
es—terrestrial (man-made), galactic, ther-
mal, and interfering stations;-it almost seems
that nature is against us in our pitiful efforts to
squeeze narrowband modulation formats
through a vast sea of noise energy. Inasmuch
as noise will not go away, could we pos-
sibly find another way of dealing with the
problem?

Yes and No Noises

There are noises and then there are noises.

Some of the noise in nature may one day be
found to be something more than stray energy
in quest of the most random format of distri-
bution it can find. Physicists with the bold-
ness and imagination needed to deviate from
the views of establishment science have sug-
gested that there may be a counterforce in
nature in which systems tend to evolve from
randomness fo patterns of more logical distri-
bution, and from simplicity to complexity.
Note that this goes contrary to entropy in
which complexities break down and coher-
ence degrades into a homogenized crazy
quilt.

Interestingly, in the domain of organic evo-
lution, we apparently do see evidence of *‘re-
versed entropy.’’ Are we not told that com-
plex life forms descended from simpler
forms? And surely there is greater logic in the
brains and nervous systems of higher animals
than of lower ones. Thus, in the countless
billions of trials, experiments, extinctions,
and mutations conducted by nature over bil-
lions of years, there has been some kind of
reasoned goal—a thread of coherence within
an apparently blind randomness of purpose.
In communication terms, we could say that
there has been a signal buried in the noise!
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Fig. 2. Recovery of a signal from a back-
ground of noise. (a) The commonly encoun-
tered signal-plus-noise format. (b) The ex-
tracted signal after processing by filtering,
integration, or correlation technigues.

The universe is alive with radiant energy
involving frequencies in the radio, mi-
crowave, optical, X-ray, and gamma-ray
spectral regions. All told, these radiations
assume the characteristics of a lot of mean-
ingless wideband noise. Upon closer scruti-
ny, it has been discovered that “‘every little
photon has a meaning of its own’’; more has
been learned from spectroscopic interpreta-
tion of such radiation than was ever even
suspected previously.

Not only can we infer the composition,
temperature, dynamics, and history of distant
worlds, but various hypotheses (even those
bordering on fantasy) can be propounded that
otherwise would be totally lacking in sup-
port. But let us not forget that much of yester-
day’s science fiction is today’s technological
hardware.

If you keep up with the literature on the
subject, it certainly must appear that we are
closer than ever before in our quest for the
reception of radio signals from other worlds.
Receivers are more sensitive than before and
they generate much less noise. Antennas are
larger, producing more gain, and they dis-
criminate better against noise from terrestnal
sources. And front-end selectivity has been
enhanced to the extent that minimal galactic
noise is admitted.

The greatest advance has been in the strate-
gy of the search program itself. Previously, a
tiny sector of the sky was scanned in frequen-
cy, and then the process was repeated for
other small patches of the celestial sphere.
This was, of course, both laborious and inef-
ficient considering the size of the universe
together with the extensive frequency range
that could conceivably bear meaningful
modulation.

Sometimes simplifications were made in
attempts both to decrease the searching task
and to enhance the probability of success.
One such technique involved the notion that
extraterrestrials would be smart enough to
transmit in the band bounded by the natural
radiation of hydrogen (1420 MHz) and the
hydroxy! ion, OH (1662 MHz). We suspect
the predominent element in such searches
was none other than the fickle nature of lady
luck. She has yet to smile on our endeavors!
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Fig. 3. Comparison between conventional
and spread-spectrum signals. The power den-
sity of the spread-spectrum signal is very
small compared to conventional modulation
formats; indeed, the spread-spectrum signal
may even be below the noise floor of the
receiving system. (a) An ordinary signal in
the rf spectrum. Here, the bandwidth may be
about 3 kHz. (b) A spread-spectrum signal.
Bandwidth could be a hundred thousand
times wider than the bandwidth of the ordi-

nary signal.

Sophisticated computer programming can
now automate the process. The computer can
evaluate a signal that is peculiar by virtue of
its coherent, logical, or non-random format.
Of course, the hoped-for signal will have
originated from a civilization not too many
light-years distant so that an eventual two-
way QSO will not entail much more than a
human generation.

But, tuning in a narrowband signal and
excluding noise may have some holes in it.
Inasmuch as noise is so much a part of the
universe, why not suppose that those brainy
extraterrestrials have devised methods of
harmonizing with this fact of nature rather
than fighting it?

Broaden the Noise?

Spread-spectrum modulation—putting
“broadband splatter’’ to work.

By hint and allusion, suggestions have been
made that apparently random broadband
noise can contain coherent information.
Nowhere is this better demonstrated than in
the now evolving technique of spread-spec-
trum communications.

Spread spectrum, as the term implies, is a
broadbanded modulation format. However,
it must not be thought of as merely involving
a wider frequency range than more con-
ventional modulation spectra. If that were
the case, all one would have to do would be
to increase the deviation of an FM signal.
But such a stratagem would fail to yield
the unique features of the spread-spectrum
technique.

Not only is a spread-spectrum signal very
much broader than you could readily produce
with a high-deviation FM signal, but the fre-
quencies in spread-spectrum transmission are
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Tech Talk from ICOM

The Excitement of

Satellite Communications

n ever increasing number of
radio amateurs are joini

A the excitement of Phase ll|-

type satellite communications, and
there are some good reasons. This
new medium combines the com-
munications range of the 20 and 80
meter bands with the line of sight
reliability of 2 meters in a completely
perfected manner. It's equivalent to
a totally new band, it's unaffected by
sunspot variations, and a vast tech-
nical background isn’t necessary for
enjoying the action.

ICOM America stands ready to
help you enjoy the fascinating new
capabilities of OSCAR 10 and future
amateur satellites, and it has a full
line of equipment to back that state-
ment. Its all mode 2 meter and 70 cm
base transceivers bring the operating
conveniences of low band units to
the VHF and UHF amateur bands.
They can be used for local FM opera-
tions via repeaters or for SSB/CW
communications via any Phase lli
OSCAR satellite. The new IC-1271 all
mode 23 cm transceiver is in a class of
its own, providing mode L satellite
uplink capability (mode L is 23 cm
uplink, 70 cm downlink) and optional
fast scan amateur TV operations
using home video equipment.

The overwhelming preference
of mode B equipment (435MHz band
transmit, 145MHz band receive),
among OSCAR groups and users, is
ICOM’s IC-271H and IC-471H trans-
ceivers. Why? Satellite relayed
signals are somewhat weak in
nature, and the I[C-271H's low

noise/high sensitivity receiver gives
the highest possible performance for
hearing everyone regardless of their
uplink performance. The IC-271H’s
noise blanker also prevents pulse-
type electrical interference from
masking some highly desired DX
signals, and its selectable AGC can
follow fast fades associated with spin
modulation. There are also 32 all
mode memories which can be used
for intermixed FM repeater and
SSB/CW operations. When the
IC-271H is equipped with the
optional mast-mounted AG-25
GaAsFET preamp, it becomes a
satellite operator's dream come true.

ICOM’s IC-471A (25 watts out-
put) or 1C-471H (75 watt output) 70
cm transceivers boast an output
signal that’s recognized on the
satellite by its crystal clear audio.
Power output of either wunit
IC-471A/IC-471H is continuously
front panel adjustable to adjust to
daily signal variations. This sidesteps
the taboo practice of overloading a
satellite’s on-board receiver. The
IC-471A/IC-471H also includes 32 all-
mode memories for the ultimate in
operating flexibility.

ICOM’s IC-PS30 system DC
power supply is an ideal single
cabinet unit for simultaneously
powering both satellite transceivers,
or the IC-271A and IC-471A can be
equipped with an optional PS-25
internal DC power supply for “stand
alone” operation. A pair of small 16

element antennas, one for 435MHz
| operation and one for 145MHz opera-

tion, connect to their respective
transceivers to complete the space-
age setup. No complex interwirings
are necessary in the previously
described setup.

Operating OSCAR 10°s popular
mode B is almost as easy as operating
an HF band. The satellite’s band
centers are 435.100MHz uplink
(receive from ground operators) and
145.900MHz downlink (transmit
back to ground operators), with its
band edges roughly 50KHz above
and below those frequencies.
Assuming both transceivers are
tuned to band centers, ones own
satellite-relayed signals can be re-
ceived while transmitting and used
for “tweaking” antenna positions
and offset-tuning doppler shift.
OSCAR 10’s inverting passband is
then tracked as follows: for each KHz
the IC-271H’s recener is tuned above
145.900MHz, the IC-471A/471H’s
transmitter should be tuned an equal
number of KHz below 435.100MHz
to “zero beat” others. The accurate
readout of ICOM’s digital displays
even eliminate the need to “talk one-
self onto frequency.”

If you're interested in joining
today’s most exciting era of amateur
communications, OSCAR 10 and
future Phase Il satellites are the
medium to use. If you appreciate top
performance equipment for those
activities, ICOM is the logical choice.
It’s simply the best, and it's backed by
an uncompromised policy of top
service. Isn't it time you enjoyed
these exciting pleasures?

ICOM America, Inc., 2380-116th Avenue NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Irving, TX 75063
1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349 / 3071 - #5 Road Unit 9, Richmond, B.C. V6X 2TH Canada
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. TT786




¢ All Mode Operation: FM, SSB,
CW, Packet

¢ Wideband Reception (from
138 to 174MHz)

e Packet Compatible (with front
panel DATA switch)

e 2-Meter Transceiver with the
features of an HF

e DDS (Direct Digital
Synthesizer)

When you're ready to experience
all the multimode excitement 2 meters
offers today's amateur, you're ready
for the glamorous new IC-275. Its
FM capabilities are unlimited, its
wideband receiver coverage (138 to
174MHz, Tx 140.1 to 150MHz) in-
cludes public services and NOAA
weather bands, plus CAP and MARS,
and its SSB/CW operations are an
OSCAR enthusiast's and VHF DX'ers
delight. No other VHF transceiver is
comparable to the IC-275 in features,
performance, reliability and ease of
operation.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 Customer Service Hotline (20€
ICOM CANADA. A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X

Outpacing the Competition. The
IC-275 includes dual VFOs, 99 tunable
full function memories, true passband
tuning, crystal resonant notch filter,
noise blanker, built-in SWR bridge,
semi or full CW break-in, multifunction
meter, velvet-smooth tuning knob and
an easy-to-read amber LCD readout
with variable backlight.

Four Scanning Modes. Full spec-
trum, programmable limits, mode scan
and memory scan with selectable
lock-out (scans 99 memories in five
seconds!).

An FM'ers Dream Rig. Separate
knobs for band tuning and memory
selection. Standard repeater splits
built-in; odd splits programmable. In-
cludes 32 built-in subaudible tones,
and actual subaudible frequency is
displayed. Unit supplied with HM-12
up/down scanning mic and DC cord.

It's Packet Ready with rear con-
nector for audio input/output and
front panel data switch that reduces
switching time to less than 5 ms and
mutes the mic.

s

ICOM 1C-275

THE VHF SUPERSTAR:

Two Versions to Fit Your Needs.
The 25 watt IC-275A includes a built-
in AC supply. The 100 watt IC-275H
uses an optional external AC supply.
Both units are the same size as the
ultra compact IC-735 HF rig, and are
DC cord interchangeable. You can
alternate their fixed or mobile use!

The Matching ICOM IC-475 UHF
Transceiver is also jam-packed with
deluxe multimode features, and it's
the ultimate OSCAR mate for the
IC-275. Two versions, the 25 watt
IC-475A and the 75 watt 1C-475H, are
available to suit your needs.

Exciting New Options include a
tone squelch unit, speech synthesizer,

an OSCAR module that allows tracking
with a companion IC-475, FL-83 500Hz
10.7491MHz CW filter and an AG-25

mast mounted preamp.

3150 Premier Drive, Suite 126, Irving, TX 75063
4 Canada

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 2751286



EGE VIRGINIA

13646 Jetferson Davis Highwa*,r
Woodbridge, Virginia 22191
information; (703) 643-1063

Service Department: (703) 494-8750

Store Hours:
M-Th: 10 am.—6 p.m
F-10 am—8pm
Sat: W0 am.—4 p.m

Order Hours: M-F 9a.m.-7 p.m
Sat 10 a.m.-4 p.m

EGE NEW ENGLAND

8 Stiles Road

Salem, New Hampshire 03079
New Hampshire Orders,*

Information & Service: (603) 898-3750

Store Hours
MTWSat: 10a.m.—4 p.m
ThF. 12 noon—8 p.m
Sun; Closed

*Order and we'll credit you $1 for the call

New Improved Fal
Buyer's Guide/
Catalog —Send $1

B“”“'@)))

Our associate store

Davis & Jackson Road, P.0. Box 293 .

Lacombe, Louisiana 70445

information & Service: (504) 882- 5355 R

Terms: No personal checks accepted
Prices do nol include shipping. UPS
COD fee: §2.35 per package. Prices are
subyect fo change without nolice Or
obhgation. Froducis are not sold for
evaluahon. Authorized refurns are
sulbect fo a 15% restocking and
handiing fee and cradit will be issued
for use on your next purchase. EGE
supports the manufaciurers” warran-
tes. To get a copy of @8 warranly prior
fo purchase, call cusiomer service al
F03-643-1063 and It will be lurnished
af no cost

Dealer Ingquiries Invited

Hard to get
through on our
800 number?

Call before 10 a.m. or after 5 p.m

or call one of our reguiar numbers
If you pay for the call and order,
we'll credif your order with §1

BEARCAT

100XL 16-channel handheld 194 g5
BOOXLT 40-ch,. 800 MM 419 00
145X 16-ch. 10-band 0a 95
175XL 16-ch with arrcrafi {54 95
S0XL 10-ch, handheid 120.00
210XW 199 95
UNIDEN

Radar Detectors Cail
CB Ratios Call
SONY

2002 SWL Receiver 21095
2010 SWL Receiver 410,95
4910 SWL Receiver 89 95
PANASONIC SWL CALL
COBRA CBs/RADAR DETECTORS
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